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

ANTI - | NFLAMVATORYOAGENE® 5 Field of the Invention The present i npemntusonissss
relates generally to a series of novel small nolecules, their synthesis

and their use in the treatnment of inflanmatory di sease. 10 Background of
the Invention Research spanning the | ast decade has hel ped to elucidate the
nol ecul ar events attending cell-cell interactions in the body, especially
t hose events involved in the novenent and activation of cells in the

i mmune system _ See erally. Spri 425-434.

Cell surface WWépﬂgDAé%seM{é&RMﬁ%ﬁEﬁ@ é@l\ﬁ JINEFAWBEY o‘\%?N/H ecul es
("CAMs") 15 and "Leukoi ntegrins", including LFA-1, MAC-1 and gp 150. 95
(referred to in WHO nonencl ature as CD 18/CD 1 | a, CD 18/CD 11 b, and CD
18/ CD 11 c, respectively) have correspondingly been the subject of

phar maceuti cal research and devel opnent having as its goal the
intervention in the processes of |eukocyte extravasation to sites of injury
and | eukocyte novenent to distinct targets. For exanple, it is presently
bel i eved thaﬂfgdbﬁﬂwﬂnmﬂmo hhe | eukocyte extravasation, which is a mandatory

conponent of _the inflammator actlv i on of ntegrins, . )
const it uti velh\PeSFFRSBEANNSA latsk @i}fﬂgﬁv t9@cgries HWVFlssmqleP@%é'as,ﬁpelaSW@%fs
IIgand/receptaﬁatnelﬁtlfse%{He%a&%n%mﬂaﬂﬁl%ﬂrynﬁseag‘e9 , LFA- 1) and one or

several distinct intercellular adhesion ecul es (I CAMs) desi gnated
| CAM 1, ICAMZ | CAM 3 or | CAM4 which are expressed on bl ood vessel

endot heI| Sur S and on 25 ot her | eukocytes. The interaction of
the CAMs ' is avital step in the normal functioning
of the i mmnq{e%&a?&lﬁ@anhﬂ@"ﬂﬁ@la@dé@ﬁ&ﬂﬁ§ hélped taduddite 4R moRE@aESets #ending
T-cell nediated gﬁtOtOXlClty and | eukocyte extravasation all require

cel lular adlseliceth interaetians dn hy bodywaspeqialb thesd aygniiinyolyaden themovemenjands .
fﬁ?- %gngr Z‘l_lld%ﬁn%tl%n 8?‘8%\}})5 1n-[he 1§1rnut§ S/Qt]eg‘l' Yee lgen@allf‘%\ﬁhngg}aﬁ‘%%ré 1%88 434625
425-434. Cell surface proteins, and especially the Cellular Adhesion Molecules ("CAMs")
15  and "Leukointegrins", including LFA-1, MAC-1 and gp150.95 (referred to in WHO
nomenclature as CD18/CD11a, CD18/CD11b, and CD18/CD1 Ic, 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
20 the leukocyte extravasation, which is a mandatory component of the inflammatory
response, activation of integrins constitutively expressed on leukocytes occurs and is
followed by a tight ligand/receptor interaction between integrins (e.g., LFA-1) and one or
several distinct 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
25 other leukocytes. The interaction of the CAMs with the Leukointegrins is a vital step in
the normal functioning of the immune system. Immune processes such as antigen
presentation, T-cell mediated cytotoxicity and leukocyte extravasation all require cellular
adhesion mediated by ICAMs interacting with the Leukointegrins. See generally
Kishimoto, T. K.; Rothlein; R. R. Adv. Pharmacol. 1994, 25, 117-138 and Diamond, M.;
30  Springer, T. Current Biology, 1994, 4, 506-532.



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

PCT/ US00/ 18884 wognoupo of indivi dual s has been identified whi chpcaalsod/sss4
appropri ate expression of Leukointegrins, a condition terned "Leukocyte
Adhesi on Deficiency"” (Anderson, D. C.; et al., Fed. Proc. 1985, 44,

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

668-689). These individuals are unable to nmount a normal inflammatory
and/or immune 5 response(s) due to an inability of their cells to adhere to
cel l ul ar subsh geupof indheidualg hasbees identifipdwhiohtagkethe @ppropoats expression ¢fgat ed

when | ynphocyt es .are .unabl e .to adhere,in a . normal f i on .d ot ack
of funtt onalARBIEEH AseRdhRaRgRe el e g o PGBy fndsgh B 67
fact that LARIDALd ebe. 1988, 4ACK7 CR6ABartomidrsofpDNC. ;a0 al. N, [I5feeraDRY Y985, 152,

response, it is believed that antagonismof CD 18, CD11/1CAM i nteractions

will al so 10 668i88)-t Thaseiindyidustnawsrunabledp meynt a nermeh infliarnataymndir impuige
that the ant ' ' ' e

Leukoi nt egri ﬁ'gs‘f)@g%gifuﬁ: té(g?[ll %@hﬁ@S%%glﬁtc g%t [ rgg?rgzggl%sstﬁ Q%a:t%'errrhg%en%%anent .
Speci fi cal | y,showltlat kinAgne fredctiensGad/mitigatahwhen lyatphexaepire uh&iAdko ddheds intahe
Leukoi ntegrins, such . as for 15 exapple LFA-1, by antihodie lrecte

agai nst ei t h&Prmypl fBgion dye @ﬁé%@%f fiQnal a@eﬁ@&m@@ e #ﬁﬁ%&%g fhrnily. By

i nfl amrmat ory & ' | ' ' ol

response i nhi%ﬁ?ﬁgﬁr}@g&gh%@%ﬂ% tlltgglg &%Q%C?Z%E%{t gg’?‘ irlﬂé;plingcl u gor%l’nt i gen
or nitogen- irespooslitliybglivvey that prtaganis af CHing, GOMVIGAM indeygetgamwildalsof

| ynphocyt es, diated cytolysis and antigen-specific induced

T-cell .
tol erance? TH’éhlgﬁla'él YPLREPIRCVitro studies are 20 supported by in

vivo studies with antibodies directed against |CAM1 or LFA- 1. For

exanpl e, anti bodies directed against LFA- 1 can prevent thyroid graft

] ect i on andt hasdieom dempesiateddhatdhs sragosibmy ok e interasiebetesroibe CAMS and the
| mmunol ogy Tgday.. - 255) . . er._significan P Les
i T oct e agarhOropEERs st EREd R ageit SRR LRl BBy, SPlaRERy S
agents i n humbstkiligssfahe S AMS; Budsasrfonedanild IQANE 1, oreheLéukoimtegiths 2uch as for

rheumatoid arthritis (Rothlein, R_ R ; Scharschmdt, L., in: Adhesion
Mol ecul edld V@é?fépl,e LFA-1, by antibodies directed against either or both of these molecules
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
20  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 [CAM-1 have shown efficacy in vivo as
anti-inflammatory agents in human diseases such as renal allograft rejection and
25  rheumatoid arthritis (Rothlein, R. R.; Scharschmidt, L., in: Adhesion Molecules; Wegner,
C.D., Ed.; 1994, 1-38, Cosimi, C. B.; et al., J. Immunol. 1990, 144, 4604-4612 and
Kavanaugh, A.; et al., Arthritis Rheum. 1994, 37, 992-1004) and antibodies directed
against LFA-1 have demonstrated immunosuppressive effects in bone marrow
transplantation and in the prevention of early rejection of renal allografts (Fischer, A.; et
30 al, Lancet, 1989, 2, 1058-1060 and Le Mauff, B.; et al., Transplantation, 1991, 52, 291-
295).
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C. D, Ed.; 1994, 1-38, Cosim, C. B.; et al., J. Immunol. 1990, 144,
4604- 4612 and Ksopamaugh, A.; et al., Arthritis Rheum 1994, 37, r@92rsi® 3834
and anti bodi es directed against LFA-1 have denonstrated i nmunosuppressive
effects in bone marrow transplantation and in the prevention of early
rejection of renal allografts (Fischer, A ; et 30 al., Lancet, 1989, 2,
1058- 1060 and Le Mauff, B.; et al., Transplantation, 1991, 52, 291- 295).
-2 WD 01/07440 PCT/USO0/ 18884 It has al so been denonstrated that a
reconbi nant soluble formof ICAM1 can act as an inhibitor of the | CAM1

15, op 11 11 ol afieeh oy et Fuf SoofE b IPEMAREM Reg®hn =,

5 vi tro nodelighibitori P EC AMSP@ES sctidu GYitlESFA e Sulitle IOANBY abtyap A dinste
response, cytotoxic T cell responses . and T cell proliferation fromdijabetic

patients in PB@EIHSOM(DISER 1/16AM-4 intpraetiens onxellgand ghows inhibifory aehiyity in in
1993, 151, 7 ' : llnfﬁlﬁﬁ : 10
Thus, t he5 pr %%’?0 %??elﬁggﬂ%rgmen%ﬁogg éegﬁ'lth ﬁgtt ar géen r[I)urx’(%t8 Z)?fﬁp lﬁ%&&%ﬁ%@?ﬂhi ch
ant agoni ze t bgtotdxic\@ical) respondes aid Veell prdlifieratieufomntigigtic patidray i rekpmapteuisiet
potential in mtj i ng inflanpmatory gsi | ogi.cal responses often
associ at ed wcf etB%glt(eﬂagl%g@r?és” mff'f""oﬁgﬁ ’43?3%838%@1 ﬁf@aﬁf@f’wca’

di seases. Howgygrs4pr pigphns have significant deficiencies as therapeutic

agents, including the inability to be delivered orally and 15 potenti al
| mmunoreactivity which limts the utility of theses nol ecules for chronic

dni ni iqn. Furth , i n: d th i ]
expens: vabt o T Rrast Bt defogiEa Y A Biesa St R EhaE hELAFRERG he, e
literature Whirfdingéfthe CAMStd the EE@ihtegrinsAAve thetati@psteh@il kohi@ginns. A

natural product isolated fromthe root of Trichilia rubra was found to be
i nhi bi tory i inflammatory andgmeaynolagiGadrasponsss affen agsasigted withthe pathoggnesis of

many autoimmune or inflammatory diseases. However proteins have significant

deficiencies as therapeutic agents, including the inability to be delivered orally and
15  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

20 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.; et al., 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

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

30 intracellularly to inhibit the activation of the Leukointegrins by an unknown mechanism.

None of the molecules directly antagonize the interaction of the CAMs with the
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Tetrahedron, 1994, 50, 11369-11378). One series of nolecules (Boschelli, D.
H; et al., J. wbdyodhem 1994, 37, 717 and Boschelli, D. H ; epcaluspo/iksss
Med. Chem 1995, 38, 4597- 4614) was found to be orally active in a reverse
passi ve Arthus reaction, an induced nodel 25 of inflammtion that is
characterized by neutrophil accunulation (Chang, Y. H; et al., Eur. J.
Phar macol . 1992, 69, 155-164). Another series of nolecules was al so found

to be orally active in a delayed type hypersensitivity reaction in rats
(Sanfilippo, Pkeukpintegting|Due tg lackvefpoteangpriackigfgslectgty arsblack obogpecific) of

t hese nol ecul ar . aC ifl I s i i b td t
transcripti On%ﬁe}pﬁ‘eﬁ%i&%o@h{g}le# F‘%{%gg F%Jél:aﬁg{rdé Gg}eﬁgkéﬁéﬁwﬁﬁgﬁﬁ irléa{%:ég?rlyutﬁgrl y
to inhibit théhepfeutiatidedn of the Leukoi ntegrins by an unknown nechani sm
None of the nolecules directly antagonize the interaction of the CAMs with
the -3 WD 01/07440 PCT/ US00/ 18884 Leukointegrins. Due to | ack of potency,

| ack of selectyj LG L i:

doscri bed Snati oY B shanofeuts BRAGE Weim[R-EANY 3F 1k Pt fhoilclits o

t her apeut i ¢ udaectly dnid sklectivelp anthgeniznthk bindiigesfithe€ AMs/forthe Lhekantegdimswould
ability as lar rotejn | ecul es to I y,. apd sel ectiyel y ant agoni ze
fhe bi ndi ng. ofKRErERBIe RO agrety Y OF FDS b e Relkes o ndirfgiedte
therapeutic agffibifors YR8 IRW3ticH SO PL9%nd ICAMS . WO9IRI 158 E6seb fhat the fungal
inhibitors of the interaction of LFA-1 and | CAM1. W9911258 di scl oses that

the fungal netetdbolitersevinalimarid derivatvesdindtatlifled apd disreps theimteraction of iLd'Aupt

the interaction - .CAM 1, 99498 di scl oses..a cl .
pept | dor bt 1 604 Rrabffob obe il B opepndoR i MBI B i AN bingine
t he I nventi ontdBFA-Tf addMagdpect of the invention conprises a nethod for
treating or preventing inflammtory and imune cell-nedi ated di seases by
the adm nistration of certain novel small nolecules. These conpounds act

by inhibiting the interaction of cellular adhesion nol ecul es,

Summary of the Invention

15 A first aspect of the invention comprises a method for treating or preventing inflammatory
and immune cell-mediated diseases by the administration of certain novel small molecules.
These compounds act by inhibiting the interaction of cellular adhesion molecules,
specifically by antagonizing the binding of human intercellular adhesion molecules
(including ICAM-1, ICAM-2 and ICAM-3) to the Leukointegrins (especially

20 CDI18/CDl11a). A second aspect of the invention comprises novel small molecules having
the above-noted therapeutic activities. A third aspect of the invention comprises methods
for making these novel compounds. A final aspect of the invention comprises
pharmaceutical compositions comprising the above-mentioned compounds suitable for the
prevention or treatment of inflammatory and immune cell-mediated conditions.
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specifically by antagoni zing the binding of human intercellul ar adhesion
nmol ecul es (i nclwgdiong7aueCAM 1, | CAM 2 and | CAM 3) to the Leukoi nt egriusso/18884
(especially 20 CD 18/ CD 11 a). A second aspect of the invention conprises
novel small nol ecul es having the above-noted therapeutic activities. A
third aspect of the invention conprises nmethods for naking these novel
compounds. A final aspect of the invention conprises pharmaceutical
conposi tions conpr|5|ng t he above nentloned conmpounds suitable for the
preventi on d2etanediPesg j y and i mmune cell - nedi at ed

condi ti ons. P t f the
[nvention I r%%? ff‘sft\QQd ?ljt{agééégpecqﬂ 99&90%%%%%5%% C%Hé)%qng)eé t% %ﬁn%'a P
conmpounds of the formula | R5 Z R7 A, 1 NX A-p NR3 R4 (I) 5 vvhereln
wherein: Al is =N or =C(H-; A2 is,=N-, =C(H)-, or =C(R)- wherein R is
hal ogen, -CN, -Qal kyl, -CQ2al kyI or R} Z\ | kyl , wherein the foregoing
al kyl noieties are of 1 to 3 carbon atgns;|Dis =N, =C(R)-, =C(H)-,

= SXRI)-, =(S(OR)-, =(A(OR)-, = O)H)-, =C(SRla)-, =C(OR a)-
=C( NHR! a) -
A\\\r 4 "
R M,
5
wherein:
wherein:

Al is=N- or =C(H)-;
A2 s =N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -CO,alkyl or

10 -SQO,alkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D is=N-, =C(R])-, =C(H)-, =C(SO7R1)-, =C(S(O)R)-, =C(C(O)R ])-, =C(C(O)H)-,
=C(SR12)-, =C(OR12)- or =C(NHR !2)-,
wherein R1 is selected from the class consisting of:
(A) —R100, which is:

15 branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:

(1) halogen,

20 (i) oxo,

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

25 indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
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wherein Rl is selected fromthe class consisting of: (A -R100, which is:
15 branched or umbnanthed al kyl of 1 to 6 carbon atons, al kenyl etTASt@19884
carbon atoms or cycl oal kyl or cycl oal kenyl of 3 to 6 carbon atons, in

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

hal ogen, 20 (ii) oxo, (iii) aryl or heteroaryl which is selected fromthe
cl ass consi sting of phenél, napht hyl , i ndal t hi ophenyl pYridyI
pyrimdinyl, furyl, pyrr pryathlazqixlahw}mldamiyéﬂbllnyhny pwwmlwy,,nus@xlazm yl,
I m dazol yl, isothiazolyl . ot Iy

pyri dazi nyl, pyrazinyl, P}ulngizﬁ‘%ggllaé%%‘ll}yrl]’o‘gb@é?h%’ qullhts}%aeh dﬁl%t,m'ndmyl’
benzo[ b] furanyl, benzo[ bbtdﬂidﬁg'ﬂleﬁd/humaitzwaylowbrein orie OMn6rE/HYdrbgen atoms of said
PCT/ USO0/ 18884 benzt hi azol yI benzi m dazol y iJI nol i nyl , isoquinolinyl,
purinyl, quinolizinyl, @nARphetarparyl lgfq«lgwawmna Iy, and ndspgndntly replaced with:
napt hyr| dinyl, pteri d| ngé agﬁ ﬂiffﬁﬂaz?édrﬂéﬂatom@ere' n one or nore hydrogen
atons of said aryl or teroa?ly group are optionally and independently
replaced with: 5 (a) al kflb) of-CQOH) 3 carbon atons, (b) -COCH, (c) -SO20H,
(d) -PQ(OH)2, (e) a grou SB horrrula - COORS, V\/nerein R8 is straight or
10 branched al kyl of 1 t BBH: at oms or cycloal kyl of 3 to 5 carbon

at ons, (d) -PO(OH)3,

(e) agroup of the formula ~COORS, wherein R8 is straight or
10 branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5

carbon atoms,

(f) agroup of the formula ~NRI9R10, wherein R? and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,

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

15 wherein R9 and R10 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between

them form a heterocyclic ring,

(g) agroup of the formula —CONRIIRIZ, wherein R1! and R12 are

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

20 or cycloalkyl of 3 to 6 carbon atoms, or wherein R1l and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(O)-, SO»-,
25 -NH-, or -NMe-,
(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,

() agroup of the formula —SR14, wherein R14 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
30 G) -CN,or
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(f) a group of the fornmula -NROR1O, wherein R9 and R10 are each

i ndependent |y a vipdnogan atom alkyl of 1 to 6 carbon atons, cyecwalskylisssf
3 to 6 carbon atonms or acyl of 1 to 7 carbon atons, or 15 wherein RO and
R10 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between themforma heterocyclic ring, (Qg)
a group of the fornula -CONRL1R12, wherein R11 and R12 are each

i ndependent|ly a hydrogen atom al kyI of 1 to 6 carbon atons 20 or
cycloal kyl of 3 to 6 carKon arewidinggronpef tefomulaand R12 constitute a
saturated hydrocarbon bridge of 3_t$€ 5 carbon atons which together with
the nitrogen atom between them oFfm a heterocyclic ring, and wherein one

carbon atomin said hydrocar bo br| d is optionally replaced by -0-, -S-,
S(O-, S®2-, 25 -NH, or -NMWes group of the fornula -OR13, wherein
R13 is a hydrogen atom or an aI or acyl group of 1 to 7 carbon atons,

(i) a group of the fornula -SR14, pwherein R14 is a hydrogen atom or an
al kyl or acyl group of 1 to 7 cargon atons, 30 (j) -CN, or -6 WO 01/07440

PCT/ US00/ 18884 (k) an ami di gg.ar opps. q{l()tg;ﬁl{mgg Bon, RRpeddeddy, 38R drddin

atom or alkyl of 1 to 3 carbon atoms and wherein two of RI15 RI6

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

(1)  halogen,

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

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

contains 1 to 3 carbon atoms,

(iv) a group of the formula -COOR! 8 wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
15 (v) -CN,
(vi) a group of the formula ~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
20 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-,

(vii) a group of the formula -OR21, wherein R21 is a hydrogen atom, or a

straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein

25 one or more hydrogen atoms of said alkyl or acyl group are optionally

replaced with a group independently selected from the class consisting of



h7 wherein R15, R16 and R1l7 are each, independently, a hydrogen atom or
al kyl of 1 to 3 wenbonsat ons and wherein two of R15, R16 5 and Rp&T/usmy18884
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atons which together with the nitrogen atom's) between themforma
heterocyclic ring, (1) halogen, (nm) a group of the formula - NHCONHal kyl ,
wherein the alkyl noiety 10 contains 1 to 3 carbon atons, (n) a group of
the formul a - NHCOCal kyl , wherein the alkyl noiety contains 1 to 3 carbon
atons, (iv) a group of theOHorQalkal (Wber the aflid maiety Remaing 14p Ggagiom agoms),
branched alkyl of 1 to 7 b tQ cycl oal kyl of 3 to 6 carbon
atons, 15 (v) -CN, (vi) a’%ﬁéu'%ﬂeta@'ﬁgreﬁul a - CONR19R20, wherein R19 and

R20 are each, i ndepengaytlfoufof WOrSHRM AEID, wiklotl ROL ica fiBadliBAoRkP S

or cycloal kyl of 3t atons, or wherein R19 a onstitute a
sat urat ed hydrocarbon bri dijel of a1 goup of drthdrvadioomeomdyiwdierdimgee biemowi t h 20
the nitrogen atom between them form a heterocyclic ring, and erei.n .on
carbon atomin said hydroé‘é(arﬁgﬁr_’ Etiofrﬁ’d)g spid ahﬁ'g %5?1“3’&5?“?’%}5‘? aRipa yregl@efinvz@_a,
S(O-, SX@-, -NH, or - NVeroup(itidpendedllfyQeRcet ffdﬂethfew@yb@nsigﬂéﬂaf-@h?r@am,{l(
R21 is a hydrogen atom or a straight "or branched alkyl or acyl group of 1
to 7 carbon atons, wher ei nvhepdin theaalioyl maiety ihy &y 6 gerhomaioms).oNEeaiMHMeapd or
acyl group are optionall y_gﬁ&l aced with a group independently selected from
the class consisting of - 2

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

(a) ahydrogen atom,

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

15 with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,
(c) 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, 1 or 2, and
20 wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
(e) a group of the formula (CH,),CONHR25, wherein n is 0, 1 or 2,

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

(x) a quaternary group of the formula
R%

"'_R27 Q

"
28
25 R

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



WO 01/ 07440 PCT/ US00/ 18884 -0OH, -CQal kyl (wherein the al kyl noiety contains
1 to 6 carbon atwom)l/mn7446 NH2, -NHMe and -NMe2, (viii) a group of poe/usos8ssa
-SR22, wherein R22 is a hydrogen atom or an alkyl or acyl group of 1 to 7
carbon atons, wherein one or nore 5 hydrogen atons of said al kyl or acyl
group are optionally replaced with a group independently selected fromthe
class consisting of -OH, -QGalkyl wherein the alkyl noiety is 1 to 6 carbon
atons), -NH2, -NHWwe and -Nwe2, (ix) a group of the formula - NRR3R24,

wherein R23 and R24 anmbemached alkyl grovpesfandemdaklyon dteths and@disagen at om (b)
straight or branched al kyl or acyl of 1 to 7 carbon atonms or cycloal kyl of

3 to 7 carbon atons, \WHEHRACK %‘é‘lllélaﬁ‘if'@ta(’ﬁ’ﬁe‘f%‘ﬂ@“%drogen atom; of said al kyl
or acyl group are ogtiqaghlag rdl Eﬁﬁﬂguﬁé&g‘a{eﬁ&gﬁ E&c{%‘? vvh Q‘o’ﬁkq ﬁ‘ltgléf P

sel ected fromthe cl'ass consi’st ng 0 in t
noiety is 1 to 6 carbding gos} selectbdHom-NHMEC and! S; iﬁMalﬂmglm)tnat lgnnerbtoof t he

forrrula - (CH2) nCOCH, wher ei rroup of. the fornula
- (H2) 000R25, wher e PRl iphggzoding], atroll e RTRA P GRYES gt o
branched al kyl of 1 tQiQr&As0RoAhSTEyl, B holhydl tRidRolRliny1NSzehRiyTUl &

- (CH2) " CONHR25, wher e| n rrl |s}tl o?h Hﬁy Om&ﬁ (c)ar g?’n RZ% |lg§streg| ght or

branched al kyl of 1t detﬁilvémwmn}’hltms’dr@ﬁyrala’ldlmmdlnmlyl group of the
formila R26 tetrahydrothiophenyl! and sulfolanyl, wherein said heterocyclic group is
optionally mono- or polysubstituted with oxo, and
10 (xii) a cycloalkyl group of 3 to 7 carbon atoms,

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

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

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

(E) amidino groups of the formula

N/R29

| 30
R
\(CHZ),)\N/

a1
15 R
wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30

and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5
carbon atoms which together with the nitrogen atom(s) between them form a
20 heterocyclic ring,

(F) guanidino groups of the formula
. R®

|
_—(CHy)~ M e
N N
!R32 I|Q35

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

9.



+ 27 -NR Q 128 25 wherein R26, R27 and R28 are each, independently, a
branched or -8 W®0087Q¥440 PCT/ USO0/ 18884 unbranched al kyl growpTaiodisss:
7 carbon atons and Q is a pharnaceutically acceptable counter ion, (xi) a
saturated, or partially unsaturated heterocyclic group consisting of 3 to
7 ring atons selected fromN, 0, Cand S, including but not limted to 5

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

pi perazi nyl, norpholinyl, thlonDrphollnyI thlazolldlnyl azepi nyl,
tetrahydropyranyl, tetwabyRéLRIBaRI# andRAS atiyadditishally tristimbyalsanitaicdpheny |
and sul fol anyl, wherej n sai d heteroc clic group is tlonall no- or

pol ysubstituted with Bydocashen bridgeqf; )toé @ d’é‘?‘R%/W tj é?ﬁ?ﬂ%ﬁf "G‘tht € PitgOgeBon
t B) b hed f 3to6 b
atons, (B) branche Ot o“ﬁ%lrohr%gﬁ%ﬁq%&ﬁlﬁosp hétEro@ drg;y{gglt’)ups o] o] car bon

atons, (C) branched or oni c oups of 2 to 6 carbon

atoms, (D) branc(@d anyl onletanatdybwhihlis sninoctedafrom the da;ssconﬁisfmg of pﬂleng\h; bon

atoms,  ( Eg am di no gnap'"fl%lyl 1nd0191e tl];u())prhrprjlyla pyn dyl prl\xl'lmldmy? furyl, pyrrol)lﬁ 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,

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

15 (i) -SOLOH,
(iv) -PO(OH)j,

(v) a group of the formula —COOR36, wherein R30 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(vi) a group of the formula —NR37R38 wherein R37 and R38 are each,

20 independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl
of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37
and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a heterocyclic
ring,

25 (vii) a group of the formula —CONR39R40, wherein R39 and R40 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a

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

the nitrogen atom between them form a heterocyclic ring, and wherein

-10-



131 15 Rwhereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each,

i ndependent |y, awohydragen atomor al kyl of 1 to 3 carbon atons, pamadiSo0/18884
wherein two of R29, R30 and R31 nay additionally constitute a saturated
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
aton(s) between themforma 20 heterocyclic ring, (F) guanidino groups of
the formula / R33 N I~ CH2)~N I NCR 34 R32 R35 wherein s is 2, 3, 4, 5

or 6, and R32, R33, R34 and R35 are each, independently, a hydro&en atom
or alkyl of 1 to 3 caobesarhpwaom Mrsdiddieredarbon tyidgpinaptopalipreporedBD0 18884

two of R32, R33, R34 a (_JI_g_%g(gg_?%@ggi_ﬁhp%@m%?nstitute a saturated

hydr ocarbon bridge of 3™t ators’\ together with the nitrogen
aton(s) between them Lok hRofal RERRYCLA 4r,wr7iﬁ%1%ymryga%t%?af?(ﬂ whi ch

is selected fromthe”clfass consisting of phenyl, 5 nap I ndol'y

t hi ophenyl, pyridyl, pikyloraiyhgtoupfodidyd 7 cpsbonakgrhs, oxazol yl, thiazol yl,
pyrazol yl, isoxazolyl, imdazolyl, isothjazolyl, 2 adi azolyl, triazolyl,
t hi adi &zol yl, pyr i(d‘gz iargroup efythe xrmyla —S(R‘#zazwhnglr; R| ﬁ@ﬁoﬂ hydregan atomotado| v |
benzo[ b] furanyl, benzq|.k]thi ophenvl . .i zol vl enzt hi azol yl ,

benzi m dazol yl,  qui n&ﬁkl”]r@ ?"ﬁ%@’é‘éi"ﬁéﬁ?%f‘?"%&?ﬁnﬁ%| . quinol i zi nyl ,

ci nnol i nyl, pthal ggj nyCN, or

(xi) an amidino group of the formula
43

_R
N
/tN,R“
I|?45

10 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 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,

15 (H) groups of the formula ~NR46R47 wherein R46 and R47 are each

independently a hydrogen atom, phenyl which is optionally mono-or

polysubstituted with halogen, or R100, wherein R100 is as hereinbefore
defined,
(I) saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms
20 selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
11 atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein
25 said heterocyclic group is optionally mono- or poly-substituted with moieties
selected from the class consisting of:

(1) oxo,

-11-



10 qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or
nmore hydrogen avowsoofiosai d aryl or heteroaryl group are opti onatiryusenthsss
i ndependently replaced with: (i) alkyl of 1 to 3 carbon atonms, (ii) -COCH,
15 (iii) -SQROH, (iv) -PQ(OH)2, (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 each, 20 independently, a hydrogen atom alkyl of 1
to 6 carbon atoms, cy@i)oaldRI0! aheRinRIW jgarbon atons or acyl of 1 to 7
carbon atons, or wherein R37 and R38 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon d@bne? hXHP8SR dPBet her with the nitrogen atom

between them form a heter gy%lf ofrlitag’cle%ﬁ)%nig,%&{e}eiﬁlaﬂ)cﬁ ogéan %]teglrgﬂﬁﬂlglﬁll

- CONR39R40, wherein R39 a are eac ndependentiy, ogen at'om

al kyl of 1 to 6 carbon atons gbup RyptieaIkMeplatedwit®—OH; 30RO akRrEin R0 is
wherein R39 and R40 constitute a saturated hydrocarbon bridge of 3 to 5

carbon atons whi ch toget her wintdkylmpeietyiof 1 dgérsaropmidse)wdd., t NEMe o Me:,
het erocyclic ring, and ei 0744 usoQl 1 4 . on
y 9 \lf]wtgi i Ga%gf olp 1 %\q Qa}éo S wge eﬁa/élgixggﬁ%g%gggom ngal(? %{ ) -

atomin said hydrocarbo is optionally re ,

S2-, -NH, or -NMwe-, (viii) t'ﬁl%/’k@lfa ORI hghRldn B1llis a
hydrogen atom or an al kyl og.o%gzi%ltb%glrgo% o? Q&{th@ chﬂr:{f)c(;)% at n@ "
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

(d) -CONRI02R103, wherein R102 and R103 are each independently
10 a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(O)-, SO,-,
15 -NH-, or -NMg-, or
(e) -COOR 104, wherein R104 js alkyl of 1 to 7 atoms,
(iii)y -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
20 atoms,
(¢) benzoyl,
(d) benzyl or
(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112 wherein R112 is alkyl of 1 to 6

25 carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to S carbon atoms which together with the nitrogen atom between them

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

-12-



5 (ix) a group of the fornula -SR42, wherein R42 is a hydrogen atom or an
al kyl or acyl grwop10f44d to 7 carbon atons, (x) -CN, or (xi) an aoradisowgi18ss4
group of the formula R43 " ")t'N"R' R145 10 wherein R43, R44 and R45
are each, independently, a hydrogen atomor alkyl of 1 to 3 carbon atons,
and wherein two of R43, R44 and R45 nmay additionally constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen aton(s) between themforma heterocyclic ring, 15 (H) groups
of the fornula - NR46RA7, hydreedrhorRaddgenis opdanally sepdagsH byi-Gitefendéht.| SOz,
hydr ogen atom phenyl whi C@fi S O iLonally nmono-or polysubstituted with

hal ogen, or R100, wherein o0t &> her ei nbefore defi ned, (I') saturated
or unsaturated heterogy¢li Qop insItor ri

selected fromN, O, Cﬁgﬁd %?ggr b’%@%ﬁ?c@ he? %? gié?/rggélgatérrnbhg%mg%}g?? glt%?lﬁ%edof
8 to 11 atons sel ected falapl &f 1 ©,7 €arbordat&nsi ncl uding but not limted to

i mdazolinyl, imdazolidinyl, pyrcroljnyl —pyrrolidinyl, piperidjnyl,

pi peraziny?, nor phol (Ryl ,St)r/atlﬁl?t&)‘/‘rlrwaﬁ‘r‘?h?‘rﬂwl,‘yftlﬁf’gz"@f‘?oéiaﬁ?fﬁ?’ a@?é‘%' ?gall,cynyl of 2
tetrahydropyranyl, tetraRyflenbod &0Mls; o§RBAKYPSOS W 7 cdrBoisa WrdFedt HhORRGY!
and sul folanyl, wherein 25 said heterocyClic group is optionally nono- or
pol y-substituted w th noi bydregen ateineof said hlkyhnatkenylc dlkguyloseyéloalkperofp {Si )
0x0, optionally replaced with a moiety independently selected from the class

consisting of:

10 (a) oxo,
(b) -OH,
(¢) -OR!13, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs,
() -NH,,
15 (f) -NHMe,
(g) -NMe,,

(h) -CO.H, and
(i) -CO,R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
20 (vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
(@) -OH,
25 (b) -OR!15,wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,,
(d) -NHMe,
(e) -NMe,,
(f) -NHCOMe,
30 (g) oxo,

-13-



-11 WD 01/07440 PCT/USOQ 18884 (ii) -OR101, wherein R101 is: (a) a
hydrogen atom (W oabkyb of 1 to 7 carbons, wherein any hydrogenprerasu@issss
said alkyl group is optionally replaced with -OH, -ORlL 10 (wherein R110 is
5 an al kyl noiety of 1 to 6 carbon atons), -NH2, -NHWe or -Nwe2, (c) acyl
of 1 to 7 carbons, wherein any hydrogen atom of said acyl group is
optionally replaced with -OH, -OR111 (wherein R111 is an alkyl noiety of 1
to 6 carbon atons), -NH2, -NHMe or -Nwe2, (d) -CONR1O2R103, wherein R102
and RL03 are each i ndependeos Ry 16 kthereinRdrlOgeslkyl afih tor3 airton ators,l to 7
atons, or wherein R102 _and__R103 constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atofd whtth together with the nitrogen atom between them

forma heterocyclic g ng’thé’\%@%%gﬂ%&ﬁﬁﬁ one carbon atomin said hydrocarbon
bridge is optionally rg | ace -0-, -S, S(O-, S®-, 15 -NH, or -NMe-,

or (e) -COORL04, wher gkn lﬁmmciy_eleai;dh\;dtecbﬁrom theclassatoosisting ¢fi imidazciingd1 05R106,
sher ol 1 RIOS and K106 ot o eohl BRI Yy B g b oY)
Lo of£) honeor, () g, okostons sy sugharen (10,1,
to 6 tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, and
(1) aryl or heteroaryl selected from the class consisting of phenyl,

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

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

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

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

25 pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR 117 (wherein R117 is hydrogen or alkyl of 1 to 6

30 carbon atoms),

-14-



25 carbon atons, or, wherein RL05 and R106 constitute a saturated

hydr ocar bon bri dge ooh7448 to 5 carbon atons which together w th tlreTnstomsgen
at om between them forma heterocyclic ring, and wherein one carbon atomin
said -12 WO 01/07440 PCT/ USO0/ 18884 hydrocarbon bridge is optionally
replaced by -0-, -S-, S(O-, SO2-, -NH, or -Nwe-, (iv) -COOR107, wherein
R107 is a hydrogen atom or straight or branched alkyl of 1 to 7 carbon
atons, 5 (v) straight or branched alkyl of 1 to 7 carbon atons, aI kenyl or
alkynyl of 2 to 7 carbdP apdeterocyelie groupaplegted fomathe glags eensiseRg of wher ei n

one or nore hydrogen atons

group is optionally repl ace‘g‘ dvexl?@{g’zli’qhht)&z?h%gpg% d@Jrlft (Jélgﬁ{g t%{egérﬁﬁll‘c?bﬁ t he
class consisting of: 10 (a)pipzxazinyl (rb@rphﬁlmhyl,(tth)om@ﬁdlﬁ;yl wlmezaldimﬂ,lziz:épmgl,

al kyl of 1 to 6 carbon atons NHMVe, (9Q)

-NMe2, (h) -CO2H, and (i) %@Y%Enr%Feéﬁah§‘ﬁ)?@Hal}Yi E?I}nyhoéf’lyi to 3 carbon
atoms, ok cycloal kyl of 3 tté%raﬁy@t%ﬁﬁ@ﬂ%n?%d(s‘ﬁlf))laﬁﬂykvhglfelrfLsatlcPhgtefb%g/&ﬁn

atons, which may be straight anc cyclic
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 1 18 (wherein R118 is hydrogen or
alkyl of 1 to 6 carbon atoms), or

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

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

alkyl of 1 to 6 carbons, and —OR1 19 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),

15 (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,

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

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

30 imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

-15-



and wherein one or nore hydrogen atons of said acyl group is optionally
repl aced with a woiogbwu4d ndependently selected fromthe class congrsiisngissss
f:-(a) -OH 25 (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atons,
(c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOW, 30 (g) oxo, -13 WD 01/07440
PCT/ USOO' 18884 (h) -CO2 R116, wherein R116 is alkyl of 1 to 3 carbon
atons, (i) -CN, (j) the halogen atoms, (k) heterocycles selected fromthe
cl ass consisting of imdazolinyl 5 im dazoli dinyl rrolinyl,
pyrrolidinyl, piperidinyl, p.mmrazanyiymorpmbnqdh@mmwhog il thiszphidinylngzepinyl,

t hi azol i di nyl, azepinyl, tetr
benzodi oxol yl, tetrahydrot hi'® %%éﬂ"f%}q gp)s{%qatllgﬁrtanyP ?1%5% %&0%1 or
heteroaryl selected fromthe tetratBrathiopheiyl mgl @ﬁlfqlmny\lvheréﬁl sanpiidtdrptyclyl is

i ndol yl, thiophenyl, pyridyl, pyrimdinyl, yrrolyl, oxazolyl,
thiazolyl, pyrazolyl, i soxazcﬂp)fflpnall%ﬁ@&titmeﬂw“h %r@tqmr%%mlogen,éﬁawhh%| yl,

triazolyl, thiadiazolyl pyri.dazin I ndo nyl ,
i soi ndol yI3  benzo[ b] fur anyl , bﬁ%‘fff’S%BWﬁ%%‘gWea%rb qsn?faﬁ}{wil (whe ?,%125‘1 vl
benzi ni dazol yl, quinolinyl, iSQeipeA@k bRyl 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

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

-16-



15 purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napt hyri di nyl, pwvenimdisayl and quinazolinyl, (vii) -S02R108, wher ecmuRldss4s
is: (a) aryl or heteroaryl which is selected fromthe group consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, 20

pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,
i sot hiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazi nyl , tr|a2|nyl |ndon2|nyI i soi ndol ylI benzo b]furanyl

benzo[ b] t hi opheny! , (indazgoyup pfﬂmrfztﬂmlaz@w wtmem ﬁadiyyikogenqwmnairlaﬂyl

i soqui nol i nyl, purinyl |noI|Z|n |nnoI|n , t hal ani nyl ,

qui noxal i nyl, napthyri dl"’ﬂl;}' Orﬁflélrgré‘l‘%}qc Brfgear ‘ﬁ%‘?&lqpnyl wher ei n sai d
aryl or heteroaryl is 0 al | UbRs  4gh nor.e

noi eties selected fr %rOBPé?EEhe 3 g {\!in o? é‘“ﬁﬁ% gaé‘(r‘)iﬂgst H& A 1 aj ght

or branched al kyl of 1 tlﬁd@enaamaoahyd@g& atgﬁliligwmle{oez Earbdn dtoing, dhudyoeren
or alkyl of 1 to 6 30 carbon atons 4 WO 01/ 07440 PCT/ US00/ 18884 (b) a

heterocyclic group sel ecl o ¢arben @thélscl ass consi sting of imdazolinyl,

i m dazolidin pyrroli pyrrol i di n pi perazinyl,

mor phol i nyl , iét h|’éﬁﬁ%?elhirfomuilﬁég&s%gzﬂy&ﬁg% y%‘if whegdiRahy dr opyr anyl |
tetrahydrofuranyl benzodi oxol yl, 5 tetrahydrothlophenyl and sul f ol anyl,
wherein said het’éroc’ﬁ 19°¢> group is optionally substituted with one or nore
noi eties selected fiomrtihe class consisting of the hal ogen atons, straight
or branched alkyl of 1 to 6 carbons, and -OR118 (wherein R118 is hydrogen
or R51, R52 and R33 are each, independently:

10 (A) ahydrogen atom,
(B) a group of the formula —OR56, wherein R56 is a hydrogen atom, or an
alkyl or acy!l group of 1 to 7 carbon atoms, or
(C)  branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalky!l
of 3 to 5 carbon atoms,

15 R4 is:

(A) a group of the formula R37, wherein R57 is independently selected from
the same class as is Rl, or

(B) a group of the formula —OR38, wherein R38 is independently selected
from the same class as is R1;

20 R53 is:
aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,

25 benzo[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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al kyl of 1 to 6 carbon atons), or 10 (c) straight or branched alkyl of 1 to
7 atons, wherei weaid7@abkyl noiety is optionally substituted w PoT@Se/ 8884
nore noi eties selected fromthe class consisting of the hal ogen atons,
straight or branched alkyl of 1 to 6 carbons, and -OR119 (wherein R119 is
hydrogen or alkyl of 1 to 6 carbon atons), 15 (viii) -COR109, wherein R109
Is: (a) aryl or heteroaryl which is selected fromthe class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl,
pyrrolyl, oxazolyl, ttArzRPYIwhiplytsaeylofhetercapylaelzcted fronmitdatask yonsisting of

I sot hi azol yl, oxadi azolyl, triazaol t hj adj azo‘lﬁél , p,yr*'[ dazin

. ; 1, 20
pyrazinyl, triazinyl, i ndB]PWlsr‘i‘?Pf}tKYlsl’S’idHB’é)ltD‘loPh ATy b Byamydinyl, 1%’ryl’
benzo[ b] t hi ophenyl, indaz | @7 , it Il . iLnolinyl,
i soqui nolinyl, purinyl, qgil&n(%)lrll’ 9?%&’ tglgdgbn%r’lp %’5‘1‘% ?F’)l’g%‘ﬁg%gkm’?ﬁag&w
qui noxal i nyl, napt hyri di nisbthigzobl,i ctiadigzolgh triazglyil rthindiazolyl, pymidazimynpygazidyl,
aryl or heteroaryl noiety,is.optipnally .25 bstitu w t.h one .ore
noi eties stlected fromt hglaé1né(§ém%&¥?ﬁ@|>fs’§?lﬁ &Xﬁtbﬁ?@&ﬁg?rﬁﬁ)élanBﬁ{m@F%ﬂght
or branched al kyl of 1 t Oifia il BSHMhiazb, beBkRAakoMICq Bl 20dundligy,00en

or alkyl of 1 to 6 carbon atonms), (b) a heterocyclic group selected from
the class consisting of 3pumnﬁl,dmzlmhiznvl,,cmrwiluﬁlzmhiahmrrvi,qupmxabwlnmp,thyndmyl,

or phol i nyl ¢ hi oor pho! 1 RSTRE LSO, VaeRic Wi or SRS AR Hiome
tetrahydrof uranyl, benzodbfsaid 3yl or heteroaryl group is optionally and independently replaced
10 with:
(i) branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alkyl or cycloakyl group is

optionally mono- or polysubstituted with halogen or oxo,
(i) a group of the formula —COORSY0, wherein R60 is straight or
15 ‘ branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,
(iii) a group of the formula -NRO1R62, wherein R61 and R62 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7
20 carbon atoms, or wherein 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 -CONRO3R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6

25 carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63

and R64 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring,
(v)  a group of the formula ~OR65, wherein R65 is a hydrogen atom, or
30 an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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t et r ahydr ot hi ophenyl and sul fol anyl, wherein said heterocyclyl is
optional | y substwowtetiswi t h one or nore hal ogen, straight or 5 bpamnaisesiissss
al kyl 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

noi eties selected fromthe class consisting of the hal ogen atons, straight
or branched 10 alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is

hydrogen or al kyl ~of 1(tip agnarpmfnhafm)a,-sa%) whéiieiny RP&)s 4 yelrdgenagen, or
atons, and (xi) aryl or hetero ch is selected fro e cl ass

consi sting of phenyl, 15 néﬁbﬂ&ﬁijli uqrﬂqi}gylyqr acyl I‘ﬁrB%%{/TO,F}nWB?‘HWWS’
pyrimdinyl, furyl, PYT (@ kyl oxazol yl, thiazolyl, pyrazolyl, isoxazolyl,
i m dazol yl, isothi azol yl, oxadl azolyl, triazolyl, thiadiazolyl,

pyridazi nyl, pyrazinyl, (‘tm) agiongt , | ndol yzi nyl, isoindolyl,

benzo[ b] f uranyl , benzo[ ) ﬁhho@henyl I ndazol yl, benzt hi azol yl,

benzi ni dazol yl, quinoli #98%hi nol i nyl, purinyl, 20 quinolizinyl,
cinnol'inyl, pthal ani(By! meilNoKieh hs”aﬂuonmfpﬁllaw &I@Wsubstn&t@a Mthrﬂ/dorale@toms
qU|nazoI|nyI (J) the  hal ogen atoms, and ~ (K) -CN, and wherein Rla i s RL0O;

25 X is an oxygen or suhﬁdmdcﬁtl@mlly 1§Bptl(ﬂ1,allyﬂ')onas&b¢timmjlamtlaR§ﬂ) or (B)

branched or unbranched al ky L lto car bor} atgns or cycl oal k){ %
(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cyc oalkyl of 3to

6 carbon atoms, which alkyl or cycloakyl group is optionally mono- or

to 5

10 polysubstituted with halogen or oxo,
(D) a group of the formula ~COORS7, wherein R67 is straight or branched

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

(E) a group of the formula ~NR68R69, wherein R08 and R69 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

15 atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms,

or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to

5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and R69 may
additionally be the group R39,

20 (F) a group 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,
25 and wherein one of R70 and R71 may additionally be the group R>9,

(G) agroup of the formula —~COR72, whereinR72 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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carbon atons wherein said al kyl or cycloal kyl group is optionally
substituted 30 wthn744d6 WO 01/ 07440 PCT/ US00/ 18884 (i) a groupcofusbiiessss
formula -COR48, wherein R48 is a hydrogen atom or an al kyl or acyl group of
1 to 7 carbon atonms, or (ii) a group of the forrmul a NRAOR50, wherein R49
and R50 are each, independently, a hydrogen atom alkyl of 1 to 2 carbon
atons, or acyl of 5 1 to 2 carbon atons; R4 is a group of the formul a

- (CR51R52) x(CR53R54) yR55, wherein, x isOorl, y isOorl, R51, R52 and R53

are each, independent(Hy: a grbug &) tha firyellogOR 7 At vinarei B34 gihgtgef atons an alkyl
formula - OR56, wherein R56 is a hydrogen atom or an alkyl or_acyl group
of 1 to 7 carbon atons, orflup@alkyl anatydgranp afritte reetten atdrhslor 871 to 3
carbon atons or cycloalkyl of 3 to 5 carbo atoms,Rég,RS4 is: (A a grou
of the fornula R57, iber & gtomsof the fq>rﬁué¢)em2‘ktwf5¢r% iy hydrogen athm, amakky
class as is Rl, or (B) a group of the fornula -QOR58, wherein 8 is

i ndependently selected f qaﬂglgéﬁgl(gr%sofjsto?;a%gpa%nﬁ@g @g, aryl or
heteroaryls which is ecpked fromthe class consisting of phenyl,

napht hyl , i ndol yl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazol yl, (K) nitro, or

(L) halogen;
R3 s Cl or trifluoromethyl;
Z is =N- or =C(R6)- wherein RO is a hydrogen, fluorine, chlorine, bromine or iodine
10 atom, methyl or trifluoromethyl; and,

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

and pharmaceutically acceptable salts thereof.

15

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

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

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

pharmaceutically acceptable counter ions.

Preferred are compounds of the formula I wherein:
25 Al is=N- or =C(H)-;
A2 is=N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -CO,alky] or
-SO,alkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;
D is=N-, =C(Rl)-, =C(H)-, =C(SO2R1)-, =C(S(O)R 1)-, =C(C(O)R })-, =C(C(O)H)-,

=C(SR13)., =C(OR12)- or =C(NHR 13)-,
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t hi azolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl,
triazolyl, thi asloazotsb, pyridazinyl, pyrazinyl, triazinyl, indetyaismyissss
i soi ndol yl, 25 benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzt hi azol yl, benzi m dazolyl, quinolinyl, isoquinolinyl, purinyl,

qui noli zinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and qui nazolinyl, wherein one or nore of the hydrogen atons of
said aryl or heteroaryl group is optionally and independently replaced
with: -17 WO Giedaid 40 iPealbtiSd ibAB8 dlasy ddnsisERg ofahi ch is aryl or heteroaryl
selected fromthe class consisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyA)dyR9B%micllisnyl , furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl, isoxazqlyl, imdazolyl i hi gzol yl , ,oxadiazo triazolyl,
Ph adtavol yi - pyr uinehig P o iched gho Pl ot Srin RG] 2 10 ¢ 6Bt 1
benzo[ b] furanyl, hesdobldyclaldnenyfcloalkensipard tl6 capbdizatbingziawHich alkyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnol i5Snyl , pt hal aHkeay), cyejoalkpbaaicyelpalkenyd granprangiosynore hpdrogemiatams agnd

qui nazol i nyl, whergi.n e afr. r rragen atons of said aryl or
het eroaryl group ﬁ?h%%?ﬂgﬁgﬂngﬁﬁﬁgpxé%%%%ﬁgﬁﬁ?y replaced 10 with: (i)
branched or unbranrphedaRigkyyl of 1 to 6 carbon atons or cycloalkyl of 3 to

6 carbon atons, whjch al kyl or cycloakyl group is optionally nono- or
pol ysubstituted wiltth ®%Pogen or oxo, (ii) a group of the fornula - COOR6O,

oot 5" QBT bR SIRAE b ol b SRUSRD T

wherei® R61 and R62 ameplghglindolyl, 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,

15 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,

20 (c) -SO,OH,

(d) —-PO(OH),

(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,

25 (f) a group of the formula -NR9R 10, 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 R9 and R10 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between

30 them form a heterocyclic ring,
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i ndependently, a hydrogen atom alkyl or fluoroalkyl of 1 to 6 carbon
atons, cycl oal kwoof/B4bo 6 carbon atons or acyl of 1 to 7 20 carboused/ o84
or wherein R61 and R62 constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen atom between themform a
heterocyclic ring, (iv) a group of the fornula - CONR63R64, wherein R63 and
R64 are each, independently, a hydrogen atom al kyl or fluoroal kyl of 1 to
6 25 carbon atons or cycloalkyl of 3 to 6 carbon atons, or wherein R63 and
R64 constitute a saturat €g) hydrogpofthe farmutigeCONRS 1RO Svbaeindl | aid®e aski ch
together with the nitrogen atom between themforma heterocyclic ring, (v
a group of the formul a - ORG5 caghiepsndemsty 3 RydioganAtenyedl q{nl]yto&,carlg@ ag‘hmg :
al kyl, fluoroal kyl or acyl gro 7 car,bon at ons

fo1t _18 WO 01/ 07440
PCT/ US00/ 18884 (vi) a group 06?’9?13%11‘3]’1#??&%C-aéi%‘aa,“’%é%f&*ﬁr% @‘“éﬁﬁ

hydrogen atom or an alkyl , cbhstRtealskithated hyaiyéarSobikigefof B th3 cartfonrdasifis
atons, (vii) -CN, (viii) nitro, or 5 (ix) 'halogen, ( methé%ﬂ which is
optional | Y nono- or pol ysubstwhich gethet With theoriregenaterndetvases thendifernbhal | y

210 6 carbon atoms o cycl oI dnp il AR URERba WREAREMRE, {0,
cycl oakyl group is optional | hydrearbopbridfe R@pyisndlstreplatabbyi-h-Hab@es@F,
oxo, (D) a group of the fornula -COOR67, wherein R67 is straight or

br anched -NH-, or -NMe-,

(h) a group of the formula ~OR!3, wherein R13 is a hydrogen atom, or

10 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

15
R

15

wherein R13, R16 and R17 are each, independently, a hydrogen
atom or alkyl of 1 to 3 carbon atoms and wherein two of R15, R16

and R17 may additionally constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atoms which together with the nitrogen atom(s)
20 between them form a heterocyclic ring,
(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 -NHCOOalkyl, wherein the alkyl moiety
25 contains 1 to 3 carbon atoms,
(iv) 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,
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al kyl of 1 to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons, (E) a
group of the forwolovo7R68R69, wherein R68 and R69 are each, PCT/US00/18884
i ndependent|y, a hydrogen atom al kyl or fluoroalkyl of 1 to 6 carbon 15
atons, cycloal kyl 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 between them forma

het erocyclic ring, and wherein one of R68 and R69 may additionally be the
group R59, 20 (F) a(@oupNef the fornula - CONR7OR71, wherein R70 and R71

are each, independently, a hydrogen ato al or. flugr@al kylyof 1 to 6
carbon atons or cyéY’éalaléquFb?“Qe %Tn@facé%Hﬁlgﬁg%svyheé?m%qlgra@ﬂﬁ(@me5 »R71
constitute a saturated W&b&%mg,&l%&% a@gme'alqu crrflct@%t%‘afboﬁtal s ¥hi ch

together with the nitrogen atom em themforma heterocyclic ring, 25

and wherein one of R70 Ci&,géioﬁi}l S¥RYt0 B dnCAGhb Yor Rehet it RAP QH@ RRO onstftik a2
group of the formula - 72, wherein R72 is a hydrogen atom straight or

branchedsal kyl of 1 to Baweatesbltydsecspon beidge @AY P carbog atamnswhich tegsthes thaths

or R59, -19 WO 01/07440 PCT. 0 for - OR73,
wherein R73 is a hydr ogéﬁe rgérg%gl é{%égq%éﬁe%%ﬁtg(%?lggpﬁt%toc%érl%a%%’ g}é(l} %&Srggz 1
to 7 carbon atons, or Ra%e cirbpn atogl duspidtydidrarbonrbridea is Gitidhallwreplaeed bR74 i s
a hydrogen atom an al kyl fl uoroal kyl or acyl group of 1 to 7 carbon

atoms, or RS9, 5 (J) - ONO- -BrS(@i+ $82- dVH-0ryNNgrogen:
(vii) a group of the formula —OR2!, whereinR21 isa hydrogen atom, or a
10 straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,

15 (viii) a group of the formula —SR22 wherein R22 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, wherein one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced with a
group independently selected from the class consisting of -OH, -Oalky]l (
wherein the alkyl moiety is 1 to 6 carbon atoms), -NH,, -NHMe and

20 -NMe;,,

(ix) a group of the formula —NR23R24 wherein R23 and R24 are each,
independently,
(a) ahydrogen atom,
(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
25 cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said 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;,
30 (c) a group of the formula <(CH;,),,COOH, wherein m is 0, 1 or 2,
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R5 is O or trifluoronmethyl; Zis =N or =C(R6)- wherein R6 is a hydrogen,
fluorine, chloriwe,oibrqam ne or iodine 10 atom nethyl or trifl uecensingsss
and, R7 is a hydrogen, fluorine, chlorine, bromne or iodine atom nethyl,
-CN, nitro or trifluoronethyl, with the condition that when Z is =N or
=C(H)-, R7 is chlorine, trifluoronethyl, -CNor nitro; and
phar maceutically acceptable salts thereof. 15 As the termis used herein,
"pharnmaceutically acceptable counter ion" is any counter ion generally
regar ded by those skilledd) natgeupbrtherfuramtd -« @H,ROOCRZYaitreeein n is 0, 1 or 2, and
pharmaceutically acceptable. For a d| scussi on of what are pharnaceuti cal | y
accept abl e counter ions, refwdecenc® ?raystmhmdbltaocl&dabkbdmfl\]/lto Bevagfos atanyd, er
D. Bighley and Donald C. Monkhouse, 20 "Pharnaceuti cal 2 Its" Jour nal of

Phar maceut i cal Sci ences, (86 @&CNI)O“!EG fymupy—({&l)-SONHR A2 Whereinmgs 8x hAptse,
the chloride, brom de, acetate n phate.ions ar p eutical |
accept abl e counter ions. Pr ePBﬁinﬁ gb b%ﬁ&@lﬁ?&gr?f?n%}?gaﬂfi’rlgg?é ngl n:
25 Al iss=N- or =C(H)-; A2 ipgnml¥, =C(H) - =C(R) - vvherelnR' is

hal ogen, -CN, -Qal kyl, -CQ2al kyl "or - spal kyI , Wherein the foregoing al kyl
noi eties are of 1 to(8 carquatermary gwupdfithe forpyla=C(R )-, =C(H)-, =C(SX2RI) -,
=qS(OR)-, =((OR)-, =CLLOH-, =C(SRa)-, =q(CRl a)- or =C(NHRI a) -
-20 WD 01/07440 PCT/ USO0/ 18884 wherein Rl is selected fromthe class
consisting of: (A) -Rl100a, ich is: branched or unbranched alkyl of 1 to 6
carbon atons, al kenyl of 2 f\d 6Reéar igen

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

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

10 pharmaceutically acceptable counter ion,

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

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

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

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

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

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

(E) amidino groups of the formula

29
R

I
RSO
\(CHz)r/kN/

I

whereinris 2, 3,4, 5 or 6, and R29, R30 and R31 are each, independently, a
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atons or cycloal kyl or cycloal kenyl of 3 to 6 carbon atons, in which al kyl,
5 al kenyl, cycl osblyb74a0 cycl oal kenyl group one or nore hydrogenperasso &8ss
optionally and independently replaced with: (i) halogen, (ii) oxo, (iii)
aryl or heteroaryl which is selected fromthe class consisting of phenyl,
10 naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazol yl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,

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

i ndol yzi nyl, i soi nddiydrogeneuam pbhlkyl afilyio,3 dxeborodtbi,hindwiensih two o &28) 30
benzt hi azol yl, benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, 15

qui nol i zi nyl, ci nnol andyR3 ! manadditiomally, constituteeshturated hydrpedrhon iiidge of 3 to S
pteridinyl and qui nazalinyl, wherein one ar nore hydro tons ,of said
aryl or heteroaryl g‘fagliff’b" %?IES SHIshIREshSr "gﬂbthle H&%ﬁ&@oﬁgbﬁﬁ?‘bﬂ’é@ @f‘?ﬁ‘:

(a) alkyl of 1to 3]&@&6@&H@&@%§, (b) -COOH, 20 (c) -SQ2CH, (d) -POQ(OH) 2,
(e) a group of the fornula - S, wherein R8 is straight or branched

al kyl of 5L to 5 @Ar bewaniginmeroups hthe &M of 3 to 5 carbon atons, 25 (f)
a group of the formula NRORILO, mheggﬁn R9 and R10 are each independently a
hydrogen atom alkyl of 1 to 6 cgrbon atoms, cycloalkyl of 3 to 6 carbon
atons or acyl of 1to 7 carbon‘fggns, ﬁr wherein R9 and R10 constitute a

sat urated hydrocar bon bi{Cégg.of t RS carbon atons which together with
t he nitrogen at om between w w
R?Z R

wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein

two of R32, R33, R34 and R35 may additionally constitute a saturated
10 hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

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

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

20 independently replaced with:

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

(iii)) -SO,OH,

(iv) -PO(OH),

25 (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,

25-



30 themforma heterocyclic ring, -21 WO 01/07440 PCT/US00/ 18884 (g) a
group of the forwolo#o7@ONRI 1R12, wherein RI 1 and R12 are each PCT/US00/18884
i ndependently a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atons, or wherein RI | and R12 constitute a saturated
hydr ocarbon bridge of 3 to 5 carbon atonms 5 which together with the

ni trogen atom between themforma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally_replaced by -0-, -S-,
S(O-, S@-, -NHyi)or gfmmeefthe ﬁ)mmlagmn%) R3S, wherdioRAY land RORSE; easher ei n R1L3
s a hydrogen atom or, n_al up,of 1 to 7 carbo ofrs

(i) a group of the for‘%‘iﬂpﬁn‘fl HY 13 YWP&‘%“{@EﬁogléoﬁfGFttﬁ’gé‘FPfﬁi {lat oglﬁ(y

al kyl or acyl group of

group of the fornula féf%glﬁzrb)%ﬁr Eoé‘r']s %%?y qf 1(%7 $a$c?{1 %‘I@g %ﬁl"@%ﬁ?{ 17 are
each, 1 ndependently, R%gﬁk%g&%%ut%%%g%ecf‘hy@% al%on]brti edr3ab B MEmand

V\/nereln two of RI15 |ona(f y con Itute a saturated
hydr ocar bon bri dge ofwh’ichmg&hexa\wbbtheanm@@nvdnmmtbet\metlmm fanirt hhétbrmcydlicr ogen

aton( s)

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
10 saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -S-, S(0)-, SO;-, -NH-, or -NMe-,
(viii) a group of the formula —-OR#1, wherein R41 is a hydrogen atom, or an
15 alkyl or acyl group of 1 to 7 carbon atoms,
(ix) a group of the formula —SR42_ wherein R42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
(x) -CN,or

(xi) an amidino group of the formula
R®

; o

45

20
wherein R43, R44 and R43 are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a

25 heterocyclic ring,
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20 between them forma heterocyclic ring, (1) halogen, (m a group of the
formul a - NHCONHav®yh/n7amer ei n the al kyl noiety contains 1 to 3 eerhsm/188s4
atons, (n) a group of the formula NHCOGal kyl, wherein the alkyl noiety 25
contains 1 to 3 carbon atons, (iv) a group of the formula -COOR18, wherein
R18 is straight or branched alkyl of 1 to 7 carbon atonms or cycl oal kyl of
3 to 6 carbon atons, -22 WD 01/07440 PCT/USOQ' 18884 (v) -CN, (vi) a group
of the fornmula - CONRLO9R20, wherein R19 and R20 are each, independently, a
hydrogen atom @ikygronps &f the férmuda BNR46R bhsvierein R*€land Réy|aroéacB t o 6 car bon

atons, or wherein R1l9 an 0 constitute 5 sat urated. hydrocarbon bri dge
of 3 to 5 carbon at BIfgP %? Pﬁ@’ratﬂ?’tﬁ‘enﬁ'ﬁghﬁi"ﬁBﬁtﬁﬁ%ﬂi'ﬁ}ﬂnﬁé)crween t hem
forma heterocyclic_ring. ..and Ln _ong1e@ ben at gmoa . sajd hydgocarbon
bri dge 15 opt1 onal | JOVSIB YEhinhen, BRI OB R BIOO BEhE IR ™
(vii) a group of theefiredpul a -OR21, wherein R21 is a hydrogen atom or a 10

straight or branched al kyl or acyl group of 1 to 7 carbon _atons, wherein
one or nbre hyd%geﬁﬁtlatatﬂésor@ﬂswwdgﬁ@mcyélﬂc SloYPs eansispna PE3 épT rigaatqms
replaced with a gro | t | egt ed;. . SJ:St of
T Gl Kyl (vher of R fERERICROIC InES) LG bORD R R B GRIBLAL PO
-NH2, - NHWMe and - NMeRatois selecied fromn Nt OuQ anfl S, helddigrbibtanot B22d tovher ei n R22

is a hydrogen ato or, a 1. k or..acyl group of to 7.carbon atons,
wher ei% ong or m)?] eimidazoqinyl’;} im}qazolgdinﬁ,ypy olinyE pyrroijidinyl, pipe?idlt?lyﬂ p?pergz?nyl,

morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,

10 tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein
said heterocyclic group is optionally mono- or poly-substituted with moieties
independently selected from the class consisting of:

(1) oxo,
(i) -ORIOL wherein R101 js:

15 (a) ahydrogen atom,

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

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

20 group is optionally replaced with -OH, -OR!11 (wherein R111 is

an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

(d) -CONR!0ZR103 | wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
25 atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(O)-, SO;-,
-NH-, or -NMe-, or
(¢) -COORI04 wherein R104 is alkyl of 1 to 7 atoms,

27-



hydrogen atons of said al kyl or acyl group are optionally replaced with a
group i ndependenvbyimelsect ed fromthe class consisting of -OH - @airhisho/18884
wherein the alkyl nmoiety is 1 to 6 carbon atons), -NH2, -NHWe and 20 - NMe2,
(ix) a group of the fornula -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 atons or 25 cycloalkyl of 3 to 7 carbon atons, wherein
said one or nore hydrogen atons of said al kél or acyl group are optionally
replaced with a grouip)i roep@I8ER1 0§, vareran RABS tndRIherechels mdepasiesty:ng of
-OH, -Qal kyl (wherein thzaal kﬁl noiety is 1 to 6 carbon atons), -NH2,
-NHVE and -NMe2, 30 (c) #gr8#ydweseet 8™ or nul a - (CH2),,, 000H, wherein mis

0, L or 2, -23 VO 01/07440 REFLUSAMLRAGLaCY 1091 AYRs B cldialiordla

-(CH2)" COOR25, wherein is 0,71 or 2, d erein I's 'strai‘ght or

branched al kyl of 1 to 6 carbmsatons, or (e) a group of the formula
-(CH2) " CONHR25, wherein n.is,0 1l or 2, and wherein R25 is straight or
br anched al kyl of 1 to G(QarB%IH‘OK’ato ,  (x) a quaternary group of the
fOI‘ ITU| a R 26 27 - I\I‘ R C~(d)R286nzyl or

(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112,wherein R112 is alkyl of 1 to 6

carbon atoms,

10 or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(O)-, SO-,
-NH-, or -NMe-,

15 (iv) -COORI107 wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,

(v) straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is

20 optionally replaced with a moiety independently selected from the class

consisting of:

(a) oxo,

(b) -OH,

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

(&) -NH,

(f) -NHMe,

(g) -NMe,,

(h) -CO;H, and
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wherein R26, R27 and R28 are each, independently, a branched or unbranched
al kyl group of Iwbeidé7saerbon atons and Q is 10 pharnmaceuti cal | ypataspd/ siste
counter ion, (xi) a saturated, or partially unsaturated heterocyclic group
consisting of 3 to 7 ring atons selected fromN, 0, C and S, including but
not limted to imdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl, thionorpholinyl, thiazolidinyl,
azepi nyl, 15 tetrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl,

t et r ahydr ot hi ophenyl and(gul £60aRy 14 whieireRhl6giatkyhef &tos gatbon agmespr i s
optionally nono- or polysubstitut i.th _oxq, and (xii) a cycloal kyl group
of 3 to 7 carbon atons, (B) BY‘aﬂ%lﬁch\?‘ O (fi3rm&hed car boxylic acid groups
of 3 to 6 carbon atong; 1 RG] S i L&k
groups of 2 to 6 car ggl% gt@}g#gf?)to?&%ﬂ%?%%ﬁ%d 5r ﬁn Pgﬁgﬁ d’%ﬁ%eﬁidggggiwd
groups of 2 to 6 carbon abdwberein e ametiedydmpgen ponsfofishid atpl grohmisRpoiomRlty
~(CH2 r JI--N~ R31 whereinr . is.,2, 3, .4, 5 or 6, and 0 .and R31.are
each, indépendently, a & a%vﬁtflafﬁ‘ﬁif@'B&?‘?%%)yl@g@?ﬁ%%eg‘éﬁssﬁ%ﬂ%}&g
al kyl of 1 to 3 carbon apens, and wherein two of R29, R30 and R31 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atons whi ch together wit Kt heOHitrogen aton(s) between themform a

het erocyclic ring, ) ,
y g (b) -OR!15,wherein R115 is alkyl of 1 to 6 carbon atoms,

(c) -NH,,
10 (d) -NHMe,

() -NMe,,

(f) -NHCOMe,

(g) oxo,

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

()  the halogen atoms,

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

20 tetrahydropyranyl, tetrahydrofuranyl, 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,

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

30 (vii) -SO,R'®, wherein R'® is:
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5 (F) guanidino groups of the formula / R33 N i(CH2)-S-'"N NCR 34 R32 R35
wherein s is 2, Boodp74a0or 6, and R32, R33, R34 and R35 are eachpcCT/usS00/18884
i ndependent|y, a hydrogen atomor alkyl of 1 to 3 carbon atonms, and wherein
two of R32, R33, R34 and R35 may additionally constitute a saturated 10
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
aton(s) between themforma heterocyclic ring, (G aryl or heteroaryl which
is selected fromthe class consisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyr(ah dbmypr heteregiyl wggﬁhrlwg}wte% alzldﬁe/gr,ouptcﬁnsas_tmgwf,

pyrazol yl, isoxazolyl, imdagz al hj e [ 11 h-a710 , 15
t hi adi azol yl, pyridazinyl, p?ﬁ%ﬂn&#’ﬁlﬁk ﬁﬁﬁlr‘ %ngéﬂwhfopﬁﬁﬁg,l p@?ﬂ%}pynﬁgglﬂﬂd%ﬂ
benzo[ b] furanyl, benzo[ b] t hi pphieinl bxadohydathizizylyl, pyedrotyh; is@akylyl, imidazolyl,
benzi m dazolyl, quinolinyl, isoqujinolinyl, purinyl, quinolizinyl,
cinnolinyl, pthal ani nyl, qu}SHB%%Plyrlp;ﬂx?dﬁé%’ﬁWarzeryﬁgﬁhl,a%}?tz%lﬂ’d’iyﬁ%z‘%)ﬂd
qui nazol i gyl , wherein one or rieul Byas ii8i
het er oar yP group are opti onaP% 1a%lc’jt}ZO Iﬁg’gg%(g%ﬂgﬁf ﬁém?ggﬁj’a%g%d[\?ﬁﬁgyl(i )
al kyl of 1 to 3 carbon at onsbenzp[t]thiopb&GH, inazalyl, b&s@ikiolyl( bengimiB{aDH) 2, 25
(v) a group of the formula - 6, .wherein 6 .1 s straj.ght or hranched
alkyl of 1 to 5 carbon atonsq‘blflc’%%’l lé%ﬂ“k‘iﬂlméfﬁgnf‘gl’ S‘“Egilﬁaﬂ’ gpgﬁg{yl,_ 25
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
10 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 117 (wherein R117 is hydrogen or alkyl of 1 to 6

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

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

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

25 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

30 phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
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WO 01/ 07440 PCT/ US0O0/ 18884 (vi) a group of the fornula -NR37R38, wherein
R37 and R38 are weaolp7dundependent|y, a hydrogen atom al kyl of 1pCw/B00/18884
carbon atons, cycloalkyl of 3 to 6 carbon atons or acyl of 1 to 7 carbon
atonms, or wherein R37 and R38 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atons 5 which together with the nitrogen atom between them
forma heterocyclic ring, (vii) a group of the formula - CONR39R40, wherein
R39 and R40 are each, independently, a hydrogen atom al kyl of 1 to 6
carbon atoms or cycl oal kwrrgllyl,swxwlﬂ thaazob, pirevedyl, spxagpbil.dmdaelyland R40

constitute_ a 10 saturat edl@(ﬂ{mo‘rf]ﬁ 'ala%f ?qgazo(}lgrthga%l% @g,rlg,g@g%holﬁs whi ch

together with the nitrogen a vveen ’hem m a ring, and

wherein one carbon atom ipgrasiyl tlha&drli}dcmﬂblgﬁmbr Imd)gﬁ:lollﬂ l&ﬁn‘fzb [akdnyl,r epl aced
by - 0-, -S-, S(O-, SO2-, -NH_, .or BOf t he forrrula
“OR41, wherein R4l is a h@ﬂ‘ﬂ%@ﬂ“&ﬁhﬁﬁ'}’l H}daé?\‘yl Jbgnzélplgg,qulﬁ, engéfpidagelylip of 1

to 7 carbon atons, (|x) a o] 21s a
hydroggn atom or an anBHH%‘lci% Lgﬁ%la ‘Wyr§ th g%&g?g% (x) -CN,

or (xi) an am dino gr oup q)thaldnmyﬂ a;umdxalmﬂA&;iﬂtbzhdiM ﬁéﬁdmil(hrwher ein R43,

R44 and R45 are each, mdeB%gglcﬁ

dr,ogen
1nyl whereln gald a?ﬁ or %eteroaryl 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

10 carbons, and -OR 120 (wherein R120 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,

15 tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclyl is

optionally substituted with one or more halogen, straight or

branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 js
hydrogen or alkyl of 1 to 6 carbon atoms), or

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

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

alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
25 (ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,

30 oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
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alkyl of 1 to 3 carbon atons, and wherein two of R43, R44 and R45 may

addi tional |y consbiotmtsoa saturated hydrocarbon bridge of 3 to 5pcamn3onissss
atons which together with the nitrogen atom(s) between themforma 25

het erocyclic ring, -26 WO 01/07440 PCT/ US00/ 18884 (H) groups of the
formul a NR4A6RA7, wherein R46 and R4A7 are each independently a hydrogen
atom phenyl which is optionally nono-or polysubstituted with hal ogen, or

R100a, wherein R100a is as hereinbefore defined, 5 (1) saturated or
unsat urat ed heterocycl i c igdelypisyk iseiidebylhgnea(bHusanyls ?Iillﬁ)@b]éhlemn)'b@ld@é@@H

atoms el ected from N 0 olt EREGARG MR E MRLAEYR, Blrif) ©

atons selected fromN, O, I nc

i mi dazolinyl, imnmidazoli didihalizinglrdhiotiyl, pthdtanidyl,djuinoxalipylpedptishridihyl,
pi perazinyl, norpholinyl, thlonnrphollnyl t hi azol i di nyl, azepinyl,
t et rahydr opyranyl, 10 tetﬁtﬁfwa}‘lcﬂndr%}wo I¥dnzodi oxol yl ,

t et rahydr ot hi ophegyl Yipg Wherein said heterocyclic group is
optional | y5t nono- gy P;ﬂ/alsgg%)s%{%)?lgide vvi th noieties independently selected

fromthe class co@) s-tGngpd)f (i) oxo, (ii) -OR101, wherein R101 is: 15 (a)
a hydrogen atom (b) alk to 7 carbons, wherein any hydrogen at om of
sai d al kyl groupWh@remdi?/adﬁ 1pé",repl aced with -OH, -ORl 10 (wherein R110 is
an al kyl nmoiety of 1 to 6 car ngatgtons) -NH2, -NHMe or -NMe2, (c) acyl of
1 to 7 carbon \A}ﬁélflé)f%ge&n%/ Ryar s glgh atom of said acyl 20 group is
optionally reﬁgacg_d with -OH -OR111 (wherein Rl | | is

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

(i) a group of the formula ~NRAIR50, 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,

20 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,

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

232



an alkyl nmoiety of 1 to 6 carbon atons), -NH2, -NHWVe or -Nwe2, (d)

- CONR102R103, whgoe@imn74#102 and R103 are each independently a hydcogsm ssem
or alkyl of 1 to 7 atonms, or wherein R102 and R103 constitute a saturated
hydr ocarbon bridge of 3 to 5 carbon 25 atons which together with the
nitrogen atom between themforma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-, -S-,
S(O-, S2-, -NH, or -NMe-, or (e) -COORL04, wherein R104 is al kyl of 1
to 7 atons, -27 V\O(AI)L/ R?QQONIB(‘H 1sLdSﬂ®(rhﬂ&ﬂ!hryl(selem)ed-f(&ﬁﬁ\lfhk&ﬁd%i@ﬁnsmﬂngraﬁl n
R105 and R106 are each i de end

d t tr ht
branched al kyl of 1 to P %Pc 1134 ﬁhyLﬂi‘Eﬂogai)tP&pgéfﬁo rgiy p?/gl]frg{(.\lg;l%u @)g o
benzoyl, (d) benzyl or89&&13,%@(9%@11&4’&6@1rby%@ao%membmuﬁgddzm ptlgnally

mono- or pol ysubstituted w'th whér’ei'n 12 is alkyl of to

carbon atons, 10 or, \Ahao&lazomwadmdolstﬂ,@ﬁazobdsﬂhladmelya pyaidaziayle gyrazinyl,
hydr ocar bon bri dge of . r.ban at o t ther wt | trogen
at om bet ween them for réf’z ? éP‘g%‘%‘PYI ISP%ﬁgmé’ﬁaz?lﬁﬁf@PXfB EI%J&}BW Yomin
sai d hydrocarbon bri dgejjdaz&pt 'b@l'i‘l%llllhh’olj'/le@érﬁﬁﬁﬂaﬁﬂyl' Quinotifyl; is&§holinyB2-

-NH, or -NMe-, 15 (iv) 7, wherein RI07 is a hydr ogen atom or
strai ght or br anched purmyl qulnohzmyl 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
10 with:

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

(i) a group of the formula -COOR®0, wherein R60 s straight or

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

(iii) a group of the formula -NRO1R62, wherein RO6! and R62 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7

20 carbon atoms, or wherein 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 —CONRY3R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6

25 carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein RO3
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 —ORO5, wherein R63 is a hydrogen atom, or

30 an alkyl, fluoroalky! or acyl group of 1 to 7 carbon atoms,
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al kyl of 1 to 7 carbon atonms , (v) straight or branched alkyl of 1 to 7

carbon atons, alwenyb7s«o al kynyl of 2 to 7 carbon atons, or cycloziusyd/18884

3 to 7 carbons, wherein one or nore hydrogen atons of said al kyl, al kenyl,

al kynyl or cycloal kyl group is 20 optionally replaced with a noiety

I ndependently selected fromthe class consisting of (a) oxo, (b) -OH (c)

-OR1 13, wherein R113 is alkyl of 1 to 6 carbon atons, 25 (d) -OCOCH3, (e)

-NH2, (f) -NHWe, (g) -Nwe2, (h) -CO2H, and -28 WD 01/07440

PCT/ US00/ 18884 (i) -CO2 Ri)l4a pioap et me%ﬁﬂulasSR5QWh@élnRﬁ6asahgdfdgema@hnm

or cycloal kyl of 3 to 7 carbons, (wﬂ) ac of 1 to 7 carban atoms whi ch

may be straight, branched or uo&%“mﬁé?@ilﬁr%‘ﬂ@ fdtorfed W‘B@en

atons of said acyl group {)‘é o@NonaIIy 5 replaced with a noiety

i ndependent|ly selected fr n?the ‘cl ass consisting of. (a) -OH, (b)

- OR115, wherein R115 is al ¢wil) wfrolort o 6 carbon atonms, (c) -NH2, 10 (d)

- NHWe, )

(ix) halogen,

(B) methyl, which is optionally mono- or polysubstituted with fluorine atoms
and additionally is optionally monosubstituted with R592,

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

10 polysubstituted with halogen or oxo,
(D) a group of the formula —COORSY7, wherein R67 is straight or branched

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

(E) a group of the formula ~NR68R69, wherein R68 and R69 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

15 atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms,

or wherein R68 and R99 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 R592,

20 (F) a group of the formula ~CONR70R71, wherein R70 and R71 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R70 and R71
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms which

together with the nitrogen atom between them form a heterocyclic ring,
25 and wherein one of R70 and R71 may additionally be the group R%,

(G) a group of the formula —COR72, whereinR72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R592,
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(e) -Nwe2, (f) -NHCOWe, (g) oxo, (h) -CO2 R116, wherein R116 is al kyl of
1 to 3 carbon atwowi/o74kd (i) -CN, (j) the hal ogen atons, (k) het ecoapcd e384
selected fromthe class consisting of imdazolinyl, imdazolidinyl,
pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl, thiazolidinyl, azepinyl, 20 tetrahydropyranyl,

t et rahydr of uranyl, benzodi oxol yl, tetrahydrothi ophenyl and sul fol anyl, and
(1) aryl or heteroaryl selected fromthe class consisting of phenyl,

napht hyl , indolyl, t(m)ophaoyp of thy forehula — QR 3 nivisbireivt R 7 3fisia Ylydrogyi atoknylan alkyl
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, 25
oxadi azol yl, triazolyl, ,tfhiosmikyt ot 34y groppicdd2d Mydarbopyatams, vy R>9%,r i azi nyl |

i ndol yzi nyl, isoindolyl, benzo[b]furanyl %fnzo[b]tghopheqﬁl, i ndazol
benzt hi azol ylI, benzi(B da&spyp of haifersnilay$R 1, sdsain 8l i iga hydragen atgm, an alkyl,
qui noli zinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthwgldinyl,
pteridinyl and qui nazol ifhiproalied 0(Q?X)i)grQ“S@th‘@g,caa}/@raé?lﬁs’lﬁ(%bﬁs: =29 WO
01/074405PCT/U800/1§ 4 @) aryl or heteroaryl which is selected fromthe
group consisting of phenyl, naphthyl, indolyl, thiophenyl, pyridyl,
pyrimdinyl, furyl, (Kpymitbydr, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,

ip;‘ir ?Sgg: %lyl | i sot hi a(is)l ylllalog%ﬁ(;adi azolyl, triazolyl, thiadiazolyl,
R3  is Cl or trifluoromethyl;
Z is =N- or =C(R6)- wherein RO is a hydrogen, fluorine, chlorine, bromine or iodine
10 atom, methyl or trifluoromethyl; and,

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

and pharmaceutically acceptable salts thereof.

15

More preferred are compounds of the formula I wherein:
Al is =N- or =C(H)-;
A2 is=N-, or =C(H)-;
20 D is=N-,=C(R)-, =C(H)-, =C(SO,R 1)-, =C(C(O)H)- or =C(C(O)R1)-, wherein R1 is
selected from the class consisting of:
(A) -RI100b, 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,
25 alkenyl, cycloalkyl or cycloalkenyl 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:
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5 pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,

benzo[ b] t hi ophenyboi1ondazol yl , benzthi azol yl, benzi m dazolyl, qecmalsbonssss
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein said
aryl or heteroaryl noiety is optionally 10 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 -OR117 (wherein R117 is hydrogen
or alkyl of 1 to 6 carbt atlykf ] o0 casbaneatemseycl i c group sel ected from
t he cl ass consisting of i pggge! i nyl, imdazolidinyl, pyrrolinyl,
pyrrolidinyl, piperidinyl, pipérazinyl, norpholinyl, thionorpholinyl,

t hi azol i di nyl, azepinyl, (c)t et$@hQH; opyr anyl , tetrahydrof uranyl
benzodi oxol yl, tetrahydrothi ophenyl and sul fol anyl, wherein said
heterocyclic group is of)i onBO(QH¥ubstituted with one or nore noieties
selected 20 fromthe class consisting of the hal ogen atons, straight or
branched sal kyl of 1 to c‘e)caagmm,ofahmlfonﬁﬂhmqmghﬂianeiﬂm%isis&ailghdmogen or
alkyl of 1 to 6 carbon atons), or ( st.rai ght _or branched al kyl . of to 7
atons, wherein said alkyl a@?liFdiai}Z%;S‘&ilé‘hglcP‘ibogﬁl?ﬂﬁ‘frlftyﬁld’abﬁy{ﬂfg or
nore noieties selected 25 fromd lenss! ass consisting of the hal ogen atons,
straight or branched alkyl of 1 to 6 carbons, and -OR 119 (wherein R119 is

hydrogen or alkyl of 1 {fy 6agafpefT tid PEkla -NRIRIP, wheRIDOR? anb&1€iare FLA9
is: (a) aryl or heteroaryl which is selected fromthe class consisting of

30 phenyl, naphthyl, indol yl indepgndgribng hydrpgan agm, alkyk-ofpi (@i hearbors afpms,
10 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) a group of the formula —CONR!IR12, wherein R11 and R12 are

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

or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said

20 hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
(h) a group of the formula —OR13, wherein R13 is a hydrogen atom, or

an alkyl or acyl group of 1 to 7 carbon atoms,
(1) agroup of the formula ~SR14, wherein R14 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
25 (G) -CN,or
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-30 WO 01/07440 PCT/ USO0/ 18884 pyrrolyl, oxazolyl, thiazolyl, pyrazolyl,

i soxazol yl, i m ds@elytso isothiazolyl, oxadiazolyl, triazolyl, PCT/US00/18884
t hi-adi azolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[b]thi ophenyl, indazolyl, benzthiazolyl,
benzi m dazolyl, 5 quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnol i nyl, pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazolinyl, wherein said aryl or heteroaryl noiety is optionally
substituted with one dk) mehemdinegraw ofshelormulai rom t he class consisting
of the hal ogen atons, straight gg branched alkyl of 1 to 6 10 carbons, and
-OR120 (wherein R120 is hydrggeh or alkyl of 1 to 6 <carbon atons), (b) a
het erocyclic group selected fromthe class consisting of imdazolinyl,

i m dazol idinyl, pyrrolinyl, rr oRi"di nyl, piperidinyl, piperazinyl,

mor phol i nyl, thi onorpholinyl, @hiazolidinyl, azepinyl, 15

t et rahydr opyranyl , tetrahydrofdfanyl, benzodi oxol yl, tetrahydrothi ophenyl
and sul fol anyl, wherein said heterocyclyl is optionally substituted with

one or nore hal ogen, strai . | 10f
-OR121 (wherein gRlZl iss h@lge&ggr%sglrw@a?% 12%&%3?% 1%&8%1?%%619;{%&@?%&8; 20
(c) straight or branched aldpy by Alylof1% 53 &E%to%@@ﬁ@wpex%ﬁmv@émﬁ, RT6I ety

is optionally substituted wth one or nore noieties selected fromthe
class gonsisting of the hah@@df nat iti&lhlé?b&miuﬁéabzitaﬁ‘féﬂel@/dr@dakbﬁntﬁfdgé to
ro

gt gﬁ;r;? ons, and -OR122 { Vm%rfgitg SErb%nia?orrrl]sywhicg ?onge?hrer wailtlhktﬁfl: nict)Iogé:Ln gtc())m?s)car bon
between them form a heterocyclic ring,
(1)  a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
10 (m) a group of the formula -NHCOQalkyl, wherein the alkyl moiety

contains 1 to 3 carbon atoms,

(iii) a group of the formula —COORI8, wherein R18 s straight or branched

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

(iv) a group of the formula —CONR!9R20, wherein R19 and R20 are each,

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

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by

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

(v) agroup of the formula -OR21, wherein R21 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 optionally
replaced with a group independently selected from the class consisting of

25 -OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe,,
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25 (ix) -CHO (x) the hal ogen atons, and (xi) aryl or heteroaryl which is
sel ected from t hgooliasgoconsi sting of phenyl, naphthyl, indolyl pCT/US00/18884
t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl, isoxazolyl, imdazolyl, isothiazolyl, 30 oxadiazolyl, triazolyl,
t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, -31 WO 01/07440

PCT/ US00/ 18884 i ndol yzinyl, isoindolyl, benzo[b]furanyl,

benzo[ b] t hi ophenyl, indazol yI benzt hi azol yl, benzim dazol yl, quinolinyl,

i soqui nol i nyl, puri ngh) a greupoF il fosthyla GNRﬂéRﬂﬁy\lvherenhfIaa%ﬂd@z , are each,

qui noxal i nyl , napt hyri di nyl, pterldlnyl and qui nazolinyl, 5 (J) the

hal ogen atons, and (K) m@@%&ﬁﬁp Ywherein Rla is RL00a; X is an oxygen or

sul fur atom R3 is: ) h"&f agfmatom or (B) branched or unbranched
al kyl of 1 to 3 carbon aéa ms@or g%égll o&fj’kyl of 3to 5 carbon atons wherein

sai d al kyl or cycl oal kyl (byr osmlghtoomandwdlalllgylsubs}tllofﬂltted catbioh latonfd r a gr oup
of the formula -OR48, wherein E}‘?ﬁ‘yll ? ?/ en atorr}l or an, 15 aIkIy

acyl group of 1 to 7 carbon ¥ 83 19 F‘T@Hﬁ Bhereisaq,eng grine RIR49R50
wherein R49 and R50 are eachy drég}q%ﬁﬁﬁ@&%ldfalkﬁ d?)é@j}l()@@ﬁb akQtiod1KMeplaéedl

to 2 carbon atons, or acyl of 1'to 2 carbon atons
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;,
10 (c) agroup of the formula (CH;),,COOH, wherein mis 0, 1 or 2,
(d) a group of the formula —(CH,),COOR25  wherein n is 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
(e) agroup of the formula —(CH,),CONHR25, whereinnis 0, 1 or 2,
and wherein R25 is straight or branched alkyl of 1 to 6 carbon

15 atoms,

(vii) a quaternary group of the formula

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

unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
20 pharmaceutically acceptable counter ion, or
(viii) a cycloalkyl group of 3 to 7 carbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,

(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
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R4 is a group of the formula -CH2R55, wherein, 20 R55 is: aryl or
het eroaryl whi chwo91meilsected from the class consisting of phenyl pCcT/US00/18884
napht hyl , i ndolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,

oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,

i ndol yzi nyl, isoindolyl, 25 benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzt hi azol yl , ben2|n1dazolyl i nolinyl, isoquinolinyl, purinyl,

qui nol i zi nyl, (EDnﬂ@hﬂmyﬁgmﬂFWéﬂ§ﬂbﬁyﬂa qui noxal i nyl, napt hyri di nyl ,
pteridi nyl and qui nazol i nyl , erein one or nore of the hydrogen atons of
said aryl or heteroaryl gr is optionally and independently replaced

with: -32 WO 01/ 07440 PCT/ Up00/ 1 884 (A) R59a, which is aryl or heteroaryl
selected fromthe Q\*SS 59;L¢ g of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl Byt furyl, pyrronI, oxazonI, t hi azol yl,
pyrazolyl, isoxazolyl, imdaz vyl, isothiazolyl, oxadi azol yl, triazolyl,

t hi adi azol yl , pyridazinyl pyrazinyl, 5 triazinyl, indolyzinyl, isoindolyl,

benzol ] fur vl BeeQlbh{ I-OBNEL <0090 Y DGR IRk neony, o

benzi m dazol yl , I'ny r soqui nd nyl ,” qui 7o

cinnolinyl, pthal aphmln aﬂ)‘rﬁ GPaﬁl?yl'd?)I'to 3%@%9%'&&9& Y4 wheféﬁr?fd/djbm9 30

qui nazol i nyl, wheréin one or nore of the hydrogen atoms of said aryl or

heterogryl group isnd®3limasdddticraly codergas eattitayed 18Rk @@esbn blcfagmnofb to §i )
branched or unbranched alkyl of 1 to 6 carbon atons or cycl oal ky of 3to

6 carbon atons, wsatiengtams which tegethssrwith the Wg%atoﬁﬁﬂt@ﬁwqﬂyh%ﬁ@m Br
pol ysubsti t ut ed W}feﬁr&%)cﬁggﬂg,or 0Xxo0,

(F) guanidino groups of the formula
R

——(CHal, )\ _R*

10 whereinsis 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,

15 (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,

(i) -COOH,
(iii) -SO,OH,
20 (iv) -PO(OH),,

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

alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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(i1) a group of the fornula -COOR60, wherein R60 is straight or 15
branched al kyl ok0ob1omub carbon atons or cycloal kyl of 3 to 5 cacharsoo/ 18884
atons, (iii) 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
atons, cycloalkyl of 3 to 6 carbon atons or acyl of 1 to 7 20 carbon atons,
or wherein R61 and R62 constitute a saturat ed hydrocarbon bridge of 3 to 5
carbon atons which together with the itrogen atom between them form a
heterocyclic ring, ({w) aggxupmﬁtlm‘fohhelaf Ra8; whtBh I and MY aiereadlf3 and

R64 are each, mdependentl drogen atom or fluoroal kyl of 1 to
6 25 carbon atons or S%FII’Q?‘FW g{o(ge%at@g},ﬁﬁg%{'bpps 6 cyPORALOMS; FY &nd
R64 constitute a saturat ﬁag%/égro arbon bri dge 8 § %ﬁ garbon atorrﬁ ch
together with the nitrog® liid %’W\B@ﬁ(’fﬁ Of & i SATORB AEY R, OF vheref (v)
a group of the formula 38

al kyl, fluoroal kyl or ac%@groé\%ﬁ% {e?a g%g{?gg%dg& §§%\K%§8?Lrﬁgt}%gls
PCT/ US00/48884 (vi) a gwhith tmgethdnewﬂuhauita)geﬁ%m bettve¢reihemABEMiashegerocyclic

hydrogen atom or an al k%/ , fluoroal kyl or acyl group of 1 to 7 carbon
atoms, (vii) -CN, (viii51 $itro, or 5 (ix) halogen, (B) methyl, whichis

optional Iy mono- or é’t) ?/% g?’z‘hlo&nﬂl“rﬁﬁ%@tﬁ h—(;dl\llﬁjgl{@ therem R3Y gnél ﬂgk) tal'eoer.]a%il,l y

is optionally nobnosu
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
10 saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -NH-, or -NMe-,
(viii) a group of the formula —OR41 wherein R4 is a hydrogen atom, or an
15 alkyl or acyl group of 1 to 7 carbon atoms,
(ix) a group of the formula —SR#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
| 4
Lss
20 R
wherein R43, R44 and R45 are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R4 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

25 heterocyclic ring,
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(© branched or unbranched al kyl of 2 to 6 carbon atons or cycl oal kyl of 3
to 6 carbon at on®,010hiseh al kyl or cycl oakyl group is optionallypoonseo/ 8884
10 pol ysubstituted with hal ogen or oxo, (D) a group of the formula - COOR67,
wherein R67 is straight or branched alkyl of 1 to 5 carbon atons or
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 1 to 6 carbon 15 atons, cycloalkyl of 3 to 6 carbon atons
or acyl of 1 to @Hxagtoops af theformmia VKRR , RRramBR4RGAd BAhatd ¢ache a

saturated hydrocarbon bridge of 3. to 5 carbon ajops which together with
the nitrogen atom bet g?‘ﬁb’n*} hyqspggnatemy Jétfeé‘&\‘fﬁ’icg?sr‘i’mtf}‘alé}ﬁﬂ%ﬂﬂé}rei n one

of R68 and R69 mmy additionally. be the arougopRa2a, . 20166 ... group of the
Cormila - ConRroRTY, e RRRAsYEpa. d B TR neref RLOT 53 ApfibeRice
hydrogen atom al kyl définefi] uoroal kyl of 1 to 6 carbon atons or cycloal kyl

of 3 to 6 carbon atons, or wherein R70 and R71 constitute a saturated,
hydr ocar bbn bri dge ofat@ated os upsiusated hesrsyals geups sipstasdromithaclassconsistinggen

aLom bet veen L hem £ o6y bl OSSP OSSR Mo BBRa0). K70 200
wherein R72 is a hydpipgaringl, ararphdinyhitigibtmoepholingly thiedlidinky lazefinydl, t 0 5
N RN R T T e L
(1)a aroup of the forenireh el WML, erbub B e o bl eyt
10 substituted with moieties independently selected from the class consisting of:
(i) oxo,
(11) -OR101 wherein R101 js:
(a) ahydrogen atom,
(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
15 group is optionally replaced with -OH, -OR!10 (wherein R1 10 g
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, -OR11! (wherein R1 11 g
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

20 (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

25 hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or

() -COORI104 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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fluoroal kyl or acyl group of 1 to 7 carbon atons, or R59a, 5 (J) -CN, (K
nitro, or (L) hmbogenuoR5 is A or trifluoromethyl; Z is =N or pe€UR6()/18884
wherein R6 is a hydrogen, fluorine, chlorine, bromne or iodine 10 atom
met hyl or trifluoromethyl; and, R7 is a hydrogen, fluorine, chlorine,

brom ne or iodine atom nethyl, -CN, nitro or trifluoronethyl, wth the
condition that when Zis =N or =C(H)-, R7 is chlorine, trifl uororrethyl
-CN or nitro; and pharmaceutically acceptable salts thereof. 15 Mre

pref erred are conpounds & tﬁéﬁlglﬁmraélc edglleyl@if i -to 7 gtoms oegyclogikykof djo 7 A2
is =N-, =C(H)-; 20 Dis =N, ~C(RL)-, =C(H)-, =C(S02Rl)-, =C(C(OH)-

:C(C(O)Rl)-, V\/nerein Rl is sefnetted fromthe class consisting of : (A

-RI OO, which is: branch@) obenzobyanched al kyl of 1 to 6 carbon atons,

al kenyl of 2 to 6 carbon atoms Pr cycl oal kyl or cycl oal kenyl of 3 to 6
carbon atons, in which afRylberzslal kenyl, cycloal kyl or cycioal kenyl group

one or note hydrogen ato BenyP H?é?ﬁ‘kzlbf lhﬁ By p&aced Wi t h:
(i) oxo, %i i) phenyl, wh elél n%/e%fdrogeln at g sal gﬁ Leny group is
optionally replaced with: -gslysubstituted with OR112,wherem 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
10 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 a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
(v) straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
15 to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class

consisting of:

(a) oxo,
20 (b) -OH,
(c) -OR!13 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs;,
(e) -NH,
(f) -NHMe,
25 (g) -NMe,,

(h) -CO;H, and
(1 -CO, R114 wherein R114 is 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,

30 and wherein one or more hydrogen atoms of said acyl group is optionally
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WO 01/ 07440 PCT/ USO00/ 18884 (a) alkyl of 1 to 3 carbon atons, (b) -COOH,
(c) -SCH, (dweBDitdd2, 5 (e) a group of the fornula - COORS, woenshm

is straight or branched alkyl of 1 to 5 carbon atons or cycloal kyl of 3 to
5 <carbon atons, (f) a group of the formula - NRORLO, wherein R9 and R10 are
each independently a hydrogen atom alkyl of 1 to 6 carbon atons, 10
cycloal kyl 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
carbon atons whi ch t ogenlpeed with mmokrty Hidepargentlaselepteseiromdhe classconsisting a

het er ocyclic ring, (g)of,a group of the fornmula -CONR11R12, wherein R11 and
R12 are 15 each indepéndently a hydrogen atom alkyl of 1 to 6 carbon
atons or cycloal kyl @i) 3-08,6 carbon atons, or wherein Rl11 and R12
constitute a saturated hydrocarbon bri d?e of 3 to 5 carbon atons which
together with the nitr(ogerOR!bPmibeteieRhAIY isathkyl of ta6 chbbemaeys| i ¢ ring, and
wherein one carbon at?n} i nN?\ﬁqigd 20 hydrocarbon bridge is optionally

r epl aced by -0-, -NH Cor = -, (h) a group of the forrmula -OR13, wherein
R13 is a hydrogen atomy) orNHMe,al kyl or acyl group of 1 to 7 carbon atoms,
(i) a group of the fornmula -SR14, wherein R14 is a hydrogen atom or an

al kyl or acyl group ofe)l t®¥Mgzcarbon atoms, 25 (j) -CN, or

() -NHCOMe,
(g) oxo,

10 (h)y -CO, R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
(i) -CN,

(j) the halogen atoms,

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

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

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

20 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,

25 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,

30 isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyﬁdazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
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-36 WO 01/07440 PCT/ US00/ 18884 (k) an am dino group of the formula R1I5 N
11 R16 R1' wherwoni®ilGy R16 and R17 are each, independently, a pydnsgessss
atomor alkyl of 1 to 3 carbon atons and wherein two of R15, R16 5 and R17
may additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atons which together with the nitrogen atonm(s) between themforma
heterocyclic ring, (1) a group of the forrrula NHCO\IHaI kyl, wherein the

al kyl nmoiety contains 1 to 3 carbon atons, ")bp roup of the fornula

- NHCOCal kyl , wherein the al k;blenlﬁ{)b]éhl9phe@b5htﬂbdaﬁ@1yll @Ztglaécdylbbenzammolyt,u i)

a group of theforrrula-COCRé r I al kyl
of 1 to 7 carbon atons or cy ?oapﬁﬁ Eoﬁ'u E&?c}h%’ &E‘gﬁlﬁtg 1%1%;{? ?}Q‘\gpgﬂ’group
of the fornula - CONRLI9R20, V\Apafamnmyﬂg]cﬁm&ndhﬁﬁon@ﬂ&yr&ﬁm,}h pteﬁdﬁnymiﬁlpendently,
a hydrogen atom alkyl of 1 to 6 carbon at.ons_or cl oal k | of 3 to

carbon atoms, or wherein RL99iWgzewylessinsgidand or sletneayl é’éPlﬁ‘SVdF BE%FP”&HM
bridge of ¢3 to 5 carbon atomg, w6 &AESHESF mtkd MoictiBEsdlddPPGHA AL Ods

bet ween them forma heterocych c ring, and erein one carbon atomin said
hydrocarbon bridge is optionabhystingplf rethldgenomg) straight-br, brzmched\lhkyl of Vo @

roup of the fornmula -OR21, wherein R21 a hydro atom or
J P carbons, and -ORIl 7 (whe¥e1n Rgﬁg is hydrogen or alkyl of 1to6

carbon atoms),
(b) a heterocyclic group selected from the class consisting of
10 imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieties selected

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

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 or more moieties selected

20 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
25 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,

30 quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
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straight or branched al kyl or acyl group of 1 to 7 carbon atons, wherein
one or nore hydrwgemoatens of said al kyl or acyl group are opti orairiugoo/18884
replaced with a group independently selected fromthe class consisting of
25 -OH, -Qal kyl (wherein the alkyl nmoiety contains 1 to 6 carbon atons),
-NH2, -NHWe and -Nwe2, -37 WO 01/07440 PCT/USO0/ 18884 (vi) a group of the
formul a NR23R24, wherein R23 and R24 are each, independently, (a) a

hydrogen atom (b) straight or branched al kyl or ac_:%l of 1 to 7 carbon
atons or 5 cycloal kyl of 3 Rtkalanieyy geroxalisis napthwidinyl, pigrdinghandr nore

hydr ogen atons of said al kyl&uﬁaz wﬁ,e‘glg%}ag Sgirdear@ ih@&%éryl ‘{‘&%ﬁ%ﬂﬂﬁ“’@y&h a

group i ndependently sel ecte omt ass consisting o
(wherein the al kyl noiety i substitite® withrane or atoermpjeties bitizcted fibivthankdss NVe2,

10 (c) a group of the formula -(CH2 O0H, wherein mis 0, 1 or 2, a
group of the fornula -(CH2) f8BY ,gfﬁﬁ“e]ilaé?ﬁnrf‘t?@s’é,tmﬂhb?r branchied aﬁ%égLf‘%‘s
R25 is straight or branched al.kyl of 190 ar bg xt.o or a gr.oup
of the formila - (CH2) nCC]\lHngfb @Pgi'éRn i gw%fre'fciglr 2% ng{ag%%rrag%ﬂ Olfzggoi%s
strai ght or branched al kyl Qhrbbntafors)carbon 15 atons, (vii) a quaternary
group of the formula R 26 27 -NNR Q o
(b) aheterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
10 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

15 (¢c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected

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

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

20 (ix) -CHO,

(x) the halogen atoms, and

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

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

30 (J) the halogen atoms, and
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R28 wherein R26, R27 and R28 are each, independently, a branched or
unbranched al kylwgnoupiaef 1 to 7 carbon atonms and Q is a 20 PCT/US00/18884
pharmaceutically acceptable counter ion, or (viii) a cycloalkyl group of 3
to 7 carbon atons, (B) branched or unbranched carboxylic acid groups of 3
to 6 carbon atons, (C) branched or unbranched phosphonic acid groups of 2
to 6 carbon atons, (D) branched or unbranched sulfonic acid groups of 2 to
6 carbon atons, -38 WD 01/07440 PCT/US00/ 18884 (E) am dino groups of the
formula 29 N/ () REN; "-NCH2 N~ R31 whereinr is 2, 3, 4, 5 or 6, and

R29, R30 and 1l.are | ndependently, a hydrogen atomor alkyl of 1 to
3 carbon at o%(s,s g%&%%é%%‘tﬂ}nfm of R29, R30 5 and R31 nmay additionally

const)tute agsal Hr@é&ﬂe@xﬂﬁmwae?aiggi S10P1o0d cafbdiagmear bon atoms whi ch
oms

together with the nitrogen at tween themforma heterocyclic ring,
(F) guani di nR4gr guRsoR of the féiunaILeH,R33, Wherdih, i (CHR 34
5 R3S is:
aryl or heteroaryl which is selected from the class consisting of phenyl, pyridyl,
and pyrimidinyl, wherein one or more of the hydrogen atoms of said aryl or

heteroaryl group is optionally and independently replaced with:

(A) R59b_ which is aryl or heteroaryl selected from the class consisting of
10 phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,and
thiazolyl, wherein one of the hydrogen atoms of said aryl or heteroaryl
group is optionally replaced with:
(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
15 optionally mono- or polysubstituted with halogen or oxo,
(i) -CN,
(iii) nitro, or
(iv) halogen,
(B) methyl, which is optionally trisubstituted with fluorine atoms or is
20 optionally monosubstituted with R59P,
(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alky! or cycloakyl group is optionally

monosubstituted with halogen or oxo,

(D) a group of the formula —COORS7, wherein R67 is straight or branched

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

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

carbon atoms or R59b,
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132 135 10 wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are
each, i ndependembloyp74a0hydrogen atomor alkyl of 1 to 3 carbon atomsoo/ esssh
wherein two of R32, R33, R34 and R35 may additionally constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen aton(s) between themforma heterocyclic ring, 15 (G phenyl,
wherein one or nore hydrogen atons of said phenyl group are optionally and
i ndependently replaced with: (i) alkyl of 1 to 3 carbon atons, (ii) -COCH,
(iii) -SOROH, 20 (i@F) -PgoGbpLthe(foimaa gORIP, whertineR fois mHydrogeR@aRa6, an alkyl
wherein R36 is straight or branched alkyl of 1 to 5 carbon ns or

cycl oal kyl of 3 to 5 carftuerealkytor acd@rovp @1l ©74catb@CromS0n/RBE84 (vi) a
group of the fornula -NR%%§38, wherein R37 and R38 are each, independently,
a hydrogen atom alw§p ol to 6 carbon atoms, cycloalkyl of 3 to 6 carbon
atons or acyl of 1 t@y)7 gmabhsth atons, or wherein R37 and R38 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons 5 which together with
the nitrogen atom befedt?leg¢8m form a heterocyclic ring, (vii) a group of
the formula - R40, wherein R39 and R40 are each, independently, a
hydr ogen atoRy al¥sll of 1 to 6 carbon atons or cycl oal kyl of 3 to 6 carbon
atoms, or whereij kgf)angy R40 constitute a 10 saturated hydrocarbon bridge
of 3 to 5 carbon atons which together with

R7 isCl

and pharmaceutically acceptable salts thereof.

10
Even more preferred are compounds of the formula I, wherein:
Al s =N-;
A2 is=C(H)-;
D is=C(RD)-, =C(H)-, =C(SO,R1)-, =C(C(O)H)- or =C(C(O)R)-, wherein R1 is
15 selected from the class consisting of:
(A) —R100c, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
20 optionally and independently replaced with:
(i) oxo,
(ii) phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:
(a) alkyl of 1 to 3 carbon atoms,
25 (b) -COOH,

(c) -SO,0H,
(d) -PO(OH)y,
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the nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin smo@ihyudoocarbon bridge is optionally replaced bypreT@s00/18884
-NH, or -NMe-, (viii) a group of the fornmula -OR41l, wherein R41 is a
hydrogen atom or an 15 alkyl or acyl group of 1 to 7 carbon atons, (ix) a
group of the formula -SR42, wherein R42 is a hydrogen atom or an alkyl or
acyl group of 1 to 7 carbon atons, (x) -CN, or (xi) an amdino group of the
formula 43 R N/ R44 AN 1-1 145 20 wherein R43, R44 and R45 are each,

i ndependent |y, a hydr oge(e)at @gioap of dlekfiptmuth —CAQREY v@lmréiﬂr}?\seitsemighmd
wherein two of R43, R44 and R45 gltl aII constitute a S ted
hydr ocarbon bridge of 3 to 5P r@gqlggﬁlkyip ?ré’ﬂ plogsi sy clppiarl ¢ trogen
aton(s) between themform a ga'.} (ﬂ%tﬁﬁﬁcyd ic ring, -40 WO 01/ 07440

PCT/ USO0/ 18884 (H) groups of t ormul a NR46RA7, wherein R46 and R47 are

each independently a hyd(@geﬁlg@wmﬂftlﬁflaﬂmhlawmmlﬂswateim%hhwﬂr@afe@&h
pol ysubstituted w th hal ogen, R100b, wherein R100b is as herei nbefore
5 1ndependently 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,

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

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

(h) a group of the formula —OR13, wherein R13 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
(i) agroup of the formula —SR14, whereinR14 is a hydrogen atom, or

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

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

15
R

wherein R15, R16 and R17 are each, independently, a hydrogen
25 atom or alkyl of 1 to 3 carbon atoms and wherein two of RI15 R16

and R17 may additionally constitute a saturated hydrocarbon bridge
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defined, 5 (I) saturated or unsaturated heterocyclic groups selected from

t he cl ass consi svongo74d i m dazolinyl, imdazolidinyl, pyrrolinypcT/us00/18884
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl, thionorpholinyl,

t hi azolidinyl, azepinyl, tetrahydropyranyl, tetrahydrofuranyl,
benzodi oxol yl, tetrahydrothi ophenyl and sulfol anyl, wherein said

het erocyclic group is optionally nono- or poly 10 substituted with noieties
i ndependently sel ected fromthe class consisting of - (L% oxo, (ii) -CR101
wherein R101 is: (a) a hydoddénsgeden atams whikl fogsther witlh the sisrogematomiper ei n

any hydrogen atom of said alkyl ' | |1y replaced with -CH,
-OR 110 (wherein R110 is artf%a enﬁﬂl?enng:fogtfgafééf‘:ter?%%ﬁgﬂlgar bon atons), -NH2,

-NHVe or -NMe2, (c) acyl()of akréwp of thafdromta -NHEONHalkyly whyidirofie alkad aivicy
said acyl group is optionally replaced with -CH, -OR111 (wherein R111 is
an alkyl noiety of 1 to 6 c&PHAWSABALALONNERMS,. NHVE or - NMe2, 20 (d)

- CONRLO2R103, wher ei n R%%Ogrgg@gﬁh@f&nﬁ%mdh@mw,emér&n tRe BIXJT AQRA at om

or alkyl of 1 to 7 atons, n R102 an R103 “constitute a”saturated
hydrocarbon bridge of 3 to Sontambdrio 3atichve adhgh t oget her with the nitrogen
atom between themforma heterocyclic ri n&&lgnd wher ejn one carbon atomin

sai d 25 hydrocar bon (iiD)i dgsoupsoighe fasaald yCO cwherpipn R0 is strajght ordyranglrg- |
or (e) -COOR104, wherein,R s t o (A0 - 105R106,
wherein R105 and R106 a% ‘ekyjégfclhk"u Z\ 4‘erlgée;llﬁ 8@&183037 :0901f7)§?§'g@yt8 Eéo%aéﬁonaﬁg

(iv) a group of the formula —CONRI9R20, wherein R19 and R20 are each,

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

cycloalkyl of 3 to 6 carbon atoms, or wherein 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

15 -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 alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of

20 -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,

25 (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),

30 -NH,, -NHMe and -NMe;,
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-41 WO 01/07440 PCT/ US00/ 18884 (b) straight or branched al kyl of 1 to 7
atoms or cycl oalwkglo1of«a® to 7 atons, (c) benzoyl, (d) benzyl opcduse) 18884
phenyl, wherein said phenyl ring is optionally nono- or polysubstituted
with -OR112, wherein R112 is alkyl of 1 to 6 carbon atonms, or, wherein R105
and R106 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons
whi ch together with the nitrogen atom between them 10 form a heterocyclic
ring, and wherein one carbon atomin said hydrocarbon bridge is oitionally

replaced by -0-, -NH, dg) - N\group of the Yormubor((dh)nWiRekiwherInm isd, 4 ORgdr ogen

atom or straight or branched alkyl of 1 to 7 r bon,at ons,. (v) .strajght
or branched alkyl of 1 t@7 %@P%H%{@Fg‘h@}“l@i %(gq?R%ﬁWFmé‘flsﬁ’{%&’ta&@

b t : | oal kyl of 3 7. : wh '
535“ g” {'Bmslf Z St""al ky 1 WhegpipdRis gt%{l%‘}%ﬂ»rwﬁ%ﬁ@ﬁsgq a%%gc?‘é%pﬁl gigms, or

[ Wi n
cgnsi sti né ofl.o (a) oxo, Qego?@hy?ﬁ@g?‘gﬁ‘qﬁf?ﬁ)“{%@%& %@%Qﬁgﬁkﬁé’of 1
to 6 carbon atoms, (d) - OCQHH8yher&h R26EEstraidttlor bAiEMeed alkyl of 1 to 6 carbon

atoms,

(vii) a quaternary group of the formula

R26

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

10 unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
pharmaceutically acceptable counter ion, or
(viii) a cycloalkyl group of 3 to 7 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,
15 (D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,

(E) amidino groups of the formula

29
R

N
>)'\ R
“NCH, N

|
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

20 and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5
carbon atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,
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25 (g) - Nwe2,
car bon at ons,

car bon at ons,

(h) -C®2H, and (i) -CO2 R114 wherein R114 is alkyl of 1 to 3
orwooyoiseal kyl of 3 to 7 carbons, (vi) acyl of 1 tecT/usesisss:
atons, which may be straight, branched or cyclic, 30 and wherein one or
nore hydrogen atons of said acyl group is optionally -42 WO 01/07440

PCT/ US00/ 18884
cl ass consisting of. (a) -OH, (b) -OR115,wherein RL 15 is alkyl of i to 6

replaced with a noiety independently selected fromthe

5 (c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOWe, (g) oxo,

10 (h) -co2 RIF, apARid IO RupSe ke @reyl of 1 to 3 carbon atoms. (i) -ON,
(j) the hal ogen atons, (k) heterﬁgycles selected fromthe class consi sting
of i m dazolinyl,
15 nmor phol i nyl , h|o phollnyl t hi azol i di nyl, azepinyl,
t et r ahydr opyr anyl , (@Hgydh ﬂ benzodioxolyl, t et r ahydr ot hi ophenyl
and sul f ol anyl or etero

consi sting of phenyl, ﬂ

pi perazi nyl,

10

15

20

25

(©)

Im dazol I di pyrrolinyl, pyrrolidinyl, piperidinyl,

and (1) ary aryl selected fromthe class
wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein

two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

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

(i) alkyl of 1 to 3 carbon atoms,

(i) -COOH,

(iii) -SOOH,

(iv) -PO(OH)y,

(v) a group of the formula ~COOR3 6, wherein R30 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 —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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napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, 20
oxazol yl, thiazovglogjopmeazol yl, isoxazolyl, imdazolyl, isothiazetylusoo/18884
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 dazol yl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, 25 napthyridinyl,
pteridi nyl and qU|nazoI|nyI (vii) -SO2R108, wherein R108 is: (a) aryI or
heteroaryl which is sel ech@GathODﬂtqnhél spidhysireenibonsbridgg iopptionallyyeplaced by
napht hyl, indolyl, thioph pyri mdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl pyra o |soxazdlyl |n1dazolyl 30 isothiazolyl

oxadi azol yl, triazoly, t ari i i
i ndol yzi nyl . i soi ndo|<}'f i) %%‘ﬁgfé?ﬁ% Eér’%“n‘@?’m 43‘09\%%'3‘6111?% 7%5’%8%? %’%ff%&
benzol[ b] t hi ophenyl, i ndazakyllor atydigraupi cfActoyl Gartweratoms,dazol yl,  qui nolinyl,

i soqui nolinyl, purinyl, quinolizinyl, ci nno nyI %Lﬁal ani nyI
qui noxal i iyl , napt hyr(x)i rg/groulppéﬂlpcﬁ)mwla a&%l qtherein & riy 2 hydiesercatams ar en

aryl or heteroaryl noiety tlonall it wi th one or nore
/et AEREAERRE T e

noi eti es sel ected from t EEORT st ' al ogen atons, straight
or branched al kyl of k)taoQi,ogar bons and CRll? (wherein R117 is hydrogen
or alkyl of 1 to 6 carbon atoms) b) a heterocyclic group selected from
the class consisting &P :qum#ﬂWQz%Wqﬁﬂfﬂwfﬁﬁﬂ&&kol|d|nyI pyrrolinyl,
pyrrolidinyl, piperidinyl, plFEner azi nyl, norpholinyl, th| onor phol i nyI ,

thiazolidinyl, azepi nyl,
A _RH

10 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 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,

15 (H) groups of the formula ~NR46R47 wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted
with halogen, or R100¢ wherein R100¢ j5 as hereinbefore defined,

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

20 thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or

poly-substituted with moieties independently selected from the class consisting

of:

(1) oxo,

(i) -ORIOI wherein R101 s:
25 (a) ahydrogen atom,
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tetrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothiophenyl
and sul fol anyl, wbeneisosai d heterocyclic group is optionally sebsiusbeiisssl
with one or nore noieties selected 15 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 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 20 fromthe

cl ass consisting of the(Mal adshofak enkcarkansawhereinnydiydrnges @tom Rfsaidalkyl t o 6

carbons, and -OR119 (wherein R119 is hydrogen or yl . of 06 on
atons), (viii) -CORL09, wheP®UR irgpywnaly re(pfece%mh —?&ﬁh&@#é})iw@?r%ﬁ% I8s
sel ected fromthe class congj Siil t N L

t hi ophenyl, pyridyl, pyrim 31:1 ﬁ%‘}’m? %Fyy?f:zﬁtogwy%?%@?t?ﬁggagg:z’yIl\j,m?ﬁ:()gzlgllwff’,

pyrazol yl, isoxazolyl, (¢ dagdlofll to 7icabohs, aderep anphattogenciteh of saidagyl vl |,

t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[b]t thyph%@gﬁlopallhtﬁ@wp?Wlthb%tﬁﬁigb}‘he,fem Rﬂq

cinnol i ny1 .+ a4 00 017 07 aat M BRBY e confll it NG BY e

napt hyri di nyl, pteridi nﬁ‘!} anBoNRIL02Z 103 QkreifREOPLAY RE0OT, RN ¢H gel%‘%ggétgaryl

noiety is optionally substituted with one or nore noieties selec rom

the class consisting of th@\lxz%g;&ﬁﬂoﬁt&rﬁﬂql%ﬂ%w&onﬁ& oPwabeherl @ gd of 1
to 6 5 carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon

10 atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or

(e) -COOR104, wherein R104 js alkyl of 1 to 7 atoms,
15 (ii1) -CONRI05R106 wherein R105 and R106 are each independently:

(a) ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,
(c) benzoyl,
20 (d) benzyl or
(e) 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
25 3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
(iv) -COOR107 wherein R107 is a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms ,
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carbon atons), (b) a heterocyclic group selected fromthe class consisting
of i m dazolinylwoiomvd@aaol i di nyl, pyrrolinyl, pyrrolidinyl, pipepctiusyd/ 18884
pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl, 10

t etrahydropyranyl, tetrahydropyranyl, 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 -OR
121 (wherein R 121 is hydrogen or alkyl of 1 to 6 carbon atons), or 15 (c)
strai ght or branched @) kstraight or brgnchegtalipg of Wk earhor ajomsaplkgnyl orglkany! of

optionally substituted w e _aor r Latl le m. t
consi sting of the hal oger{ggtcgﬁéqn astcgrﬁgiogﬁ?@%@ﬁ%ﬁi&?ﬁgcﬁ}b&%ﬁd«ﬁ% mlof},[%g?h?o?é
carbons, and - OR122 (wherigidfogsh2tbmssoffsaill ikieinalkényl,allkpryl of cycldadkyd gecuphion

atons), 20 (ix) -CHO (x) the halogen atonms, .and (xi) _ aryl or heteroar
which is selected fromt H&)Uepﬁbgreeglﬁ%d with ﬁgn‘BFtyﬁﬁé;ffWFﬁlenﬂbiéﬁﬁﬁﬁgi ifrom WGG%W,

t hi ophenyls, pyridyl, pyri&hggﬁéﬂﬁfuryl , pyrrolyl, oxazolyl, thiazolyl,

pyrazol yl,” i soxazol yl, , isothiazolyl, 25 oxadiazolyl, triazolyl,
t hi adi azol yl, pyridazi nyl(a) pyoxazi nyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] f uranyl benzo[b]byioggﬁnyl, i ndazol yl, benzthi azol yl,

benzi m dazol yl , quinolin% 2 ui nolinyl, purinyl, quinolizinyl,

cinnol i nyl, pthal'ani nyl , " @i neaBghe ABHIRYE LAV Y 1 o OL&bLTBH, and

qui nazolinyl, 30 (J) the ‘ral ogen atons, a
(d) -OCOCHs;,

10 (e) -NH2,
(t) 'NHMC,
(g) 'NMeZ!

(h) -CO,H, and
1 -CO; R114 wherein R114 js alkyl of 1 to 3 carbon atoms, or
15 cycloalkyl of 3 to 7 carbons, |
(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
20 (a) -OH,
(b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,
(d) -NHMe,
(e) -NMe,,
25 (f) -NHCOMe,
(g) oxo,
(h) -CO,RI 16 wherein R116 js alkyl of 1 to 3 carbon atoms,
(i) -CN,

() the halogen atoms,



WO 01/ 07440 PCT/ US00/ 18884 (K) -CN, X is an oxygen atom R3 is branched or
unbranched al kylwofo1/47440 3 carbon atons; R4 is a group of the fecmisa/18884
- CH2R55, wherein, 5 R55 is: aryl or heteroaryl which is selected fromthe
cl ass consisting 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 consisti nﬁ( of 10 phenyl, thiophenyl, pyridyl, pyrimdinyl,
furyl, pyrrolyl, oxazol yfk)ankpterppychessielected fraa Bierslash sonsistingof pyapbdianl at ons

of said aryl or heteroaryl STA NS ' I 1.3 b (i nched
or unbranched al kyl of 1 to %f) %%@B%lhplgtg%%@?grrﬁ %%cﬁ@&?ﬁﬁth%g@%hél%ﬁy&%gr bon
atons, which al kyl or cy@) oadtryl orgreterparybseldstedftomtiad dlyssrongsting of phenyl,

pol ysubstituted with hal ogen or oxq, (ji) -CN, (jii) nitro, or (iv

hal ogen, (B) methyl, which i@QPBF?ﬁn%)ffld)’LtHyPEﬁ‘%‘§tf¢ﬁwbayvplyihalﬂ %’rzphfi» at ons
or is 20soptionallyyBnagiRs® Hred piet. R59b, (C) branched or unbranched
al kyl of 2 to 6 carbon”atons or cycloal kyl of 3 to 6 carbon atons, which
al kyl or cycl oakyl group(a)s aptordretdrdaryl whichsusdeddctedufta the group abwsgsting of

oxo, (D) a group of the formyl a - 7,. Wherein R67.i trai ght or

branched 28 al Kyl of 1 to SPheAYbaHOBEaHE PaReyRIbRiT. R PTEY: BBk

at omrs, thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
optionally substituted with one or more moieties selected from the

10 class consisting of the halogen atoms, straight or branched alkyl of

1 to 6 carbons, and -OR117 (wherein R117 is hydrogen or alkyl of
1 to 6 carbon atoms),
(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
15 thiomorpholinyl, wherein said heterocyclic group is optionally
substituted with one or more moieties selected from the class

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

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

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

alkyl of 1 to 6 carbons, and —~OR1 19 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
25 (viii) -COR'®, wherein R'® is:

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

30 class consisting of the halogen atoms, straight or branched alkyl of

-55-



(E) a group of the formula -COR72, wherein R72 is a hydrogen atom

strai ght or bransbedoalskyl of 1 to 5 carbon atons, cycloal kyl of p8TUS0®G18884
carbon atons or R59b, -46 WO 01/07440 PCT/USOO 18884 (F) a group of the
formula -OR73, wherein R73 is a hydrogen atom an al kyl , fluoroal kyl or
acyl group of 1 to 7 carbon atoms, or R59b, (G -CN, (H) nitro, or 5 (1)
hal ogen; R5 is d; Zis =C(H)-; and, R7 is O ; and pharnaceutically
acceptabl e salts thereof. 10 Even nore preferred are conpounds of the

formula I, wherein: Al I S —N-t.o G%rb(ﬁls—ﬁdHDRm@(whereﬁ‘ﬂRl% is hy@olgkn or alkyl of
:C(SCJZRI)-, =C(C(OH)- o %) -, wherein RI is 15 selected fromthe
cl ass consisting of: (A) RlO‘O‘@ %ﬁl?%‘rﬁt‘i’@s branched or unbranched al kyl of

| to 6 carbon atons, al ketgzo aq;etg%gghéﬁﬁ%hfggﬁcteﬁtfmw X%r%%ljﬁé Olfoal ky!

cycl oal kenyl of 3 to 6 carbon ato Kyl

or cycl oal kenyl group one or pyooéidinylpagedingt, pigerawiey] 2@ ogiiblioylandy and

! ndependenst 'y replaced with: thi%h?orp%?ihyl, wherein said heterocyclyl is optionally substituted

with one or more halogen, straight or branched alkyl of 1 to 6

carbons, or -OR121 (wherein R121 is hydrogen or alkyl of 1 to 6
carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
10 moiety is optionally substituted with one or more moieties selected

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

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

R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;
R4 is a group of the formula -CHR>5, wherein,
R is:
25 phenyl, which is optionally substituted at the 4-position with:

(A) RA39¢, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced
with:
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(i1) phenyl, wherein one hydrogen atom of said phenyl group is optionally
repl aced with: (wdoabkyb of 1 to 3 carbon atons, 25 (b) -COOH, @eCI/USEIBRE
(d)y -PQ(OH)2, -47 WD 01/07440 PCT/US0O0/ 18884 (e) a group of the formula
-COOR8, 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 5 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

atoms, or wherein R9 (&nd hla@h%ﬁrsmb@wbechalkamﬁlam@cqﬁwfﬁ@@ﬁQbﬁyq&@q ke of
3 to 5 carbon at ons y\hl C*bfgqg%tc%ron‘%&ﬁs E‘?’ﬁ@@‘ﬁ@?ﬁf@“@@é@% en them

forma heterocyclic ring a group 2, wherein
R11 and R12 are each i ndepeonlytihyna ohpdiyegstitatdwithablogen 6f oxb,t 0 6 carbon
atons or cycloal kyl of 3 to 6 carbon atons, or wherein Rl 1 and R12
constitute a saturat ed“}lydp&zar bon bri dge of 3 to 5 carbon atons which
together with the n|tr A9 i), oM Q between them forma 15 heterocyclic ring,
and wherein one car bon tomin said hydrocarbon bridge is optionally

repl aced by -0-, -NH ,(iwr haMigen, (h) a group of the formula -OR13, wherein
R13 is a hydrogen @SO%etﬁ}rll an al kyl or acyl group of 1 to 7 carbon atons,

(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
10 monosubstituted with halogen or oxo,
(D) a group of the formula —COOR®7, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(E) agroup of the formula —COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, or cycloalkyl of 3 to 5
15 carbon atoms,
(F) a group of the formula ~OR73, wherein R73 is a hydrogen atom, an
alkyl, or fluoroalkyl or acyl group of 1 to 7 carbon atoms,
(G) -CN,
(H) nitro, or
20 (I) halogen;
RS isCl
Z  is=C(H)-; and,
R7 isCl
and pharmaceutically acceptable salts thereof.

25

Further preferred are compounds of the formula I wherein:
Al is=N-;
A2 is=C(H)-;
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(i) a group of the formula -SR14, wherein R14 is a hydrogen atom or 20 an
al kyl or acyl grwop1of44sd to 7 carbon atons, (j) -CN, or (k) an apCdiusoo/18884
group of the formula RI1I5 N A Rl16 N~ R17 wherein R15, R16 and Rl7 are
each, independently, a hydrogen 25 atomor alkyl of 1 to 3 carbon atons
and wherein two of R15, R16 and R17 may additionally constitute a
saturated hydrocarbon bridge -48 WO 01/07440 PCT/ US00/ 18884 of 3 to 5
carbon atons which together with the nitrogen atonm(s) between themforma
het er ocycl i ¢ D'i nds =C@)-a=QEMR 1pfort=E C{OYRA) avheMHCRHR bdlydted fhbrrthé blathe

al kyl nmoiety contains 1 to 3 carbon atons, 5 (n) a group of the formula

- NHCOQal kyl , whercensistingefal kyl noiety contains 1 to 3 carbon atons, (iii)
a group of the fornula,- 18, wherein R18 is straight or branched al kyl
of 1 to 7 carbon (&) omBRIBI% avhietoisi kyl of 3 to 6 carbon atoms, (iv) a group

of the formila - Cm%?ﬁggedlak{hgﬁgdngg ] AN 1768 Bfton Osala}(léleﬁyf;) é}dgf%ﬁ;&g%r{ Y,

a hydrogen atom al ky on atonms or cyc
carbon atems, or wheamins drtclaality RaCyclmaldehyluifd ta 6 casdonrasdras] it ywhichcakyipn
bridge of 3 to 5 carb?(n tomf i.ch t%geif(her W th
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) oxo,
(ii) a group of the formula ~COOR!8, wherein R18 is straight or branched

10 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

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
15 the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-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, wherein
20 one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe;,

(v) agroup of the formula —NR23R24, wherein R23 and R24 are each,
25 independently,
(a) ahydrogen atom,
(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced

30 with a group independently selected from the class consisting of
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the nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin smo@ihyudo ocarbon bridge is optionally replaced byp&d/uste/18884
-NH, or -NMe-, (v) a group of the fornula -OR21, wherein R21 is a hydrogen
atom or a straight or branched al kyl or acyl group of 1 to 7 carbon
atons, wherein one or nore hydrogen atons of said al kyl or acyl group are
optionally replaced with a group independently selected fromthe cl ass
consisting of 20 -OH, -QGal kyl (wherein the al kyl noi et}/ contains 1 to 6
carbon atons), -NH2, - NHvEHarfdalky\amhereinythe alkydmaigsy of 1 {he carbprratomsNR23R24,
wherein R23 and R24 are eagh, C ly, (a) a hydrogen atom 25 (b)
strai ght or branched al kyllqﬁllr2 g’%%ﬁgﬁg 6>7 carbon atons or cycl oal kyl of
3 to 7 carbon atoms, wber aigiogrefithe femuta -AOH),COOHY9bereai mis 00f o682 d al kyl
or acyl group are optionally replaced wth a group_independently selected
fromthe class consi st(@hg agroup @ihe famiukaHQHMEIQDR?Y, veheaditylis Bpi et 3 and 1
to 6 carbon atons), 30 -NH2, -NH\Ve and -Nwe2, -49 WD 01/07440

PCT/ USB0/ 18884 (c) a gr owhessin RH2 is #raight gr brageird alkd@dH to pirerhonmtoms, 910, 1

or 2, (d) a group of the formula, - 2) " 00 5 wWhersekn nis 0, 1 or_2, and
wherein R25 is straij ght oP%?%%ﬁE%%‘&%%W@Rggr eigingsd; 18F2: (e) a
group of the formula -(CH2)" HR2 wherei,n n is .0, r o2, and wherein
R25 is straight or branch@édg'%lwngfzs i s?r(ﬁn%’t(o,ﬁpr%ﬂ’edfl]ﬂ@ﬁé)f%togCal%on

atoms,

(vi) aquaternary group of the formula

R
—N—R?7 Q
2o
10 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 counter ion, or
vil) a cycloalkyl group of 3 to 7 carbon atoms,
(vii) acy yl group
15 (B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
E) amidino groups of the formula
(E) group
R2®
hll e
R30
\( CHz)r/kN/
F|Q31
20 whereinris 2, 3, 4, 5 or 6, and R29, R30 and R3! are each, independently, a

hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29 R30

and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5
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(vii) a quaternary group of the formula R26 + 27 -NNR Q R28 wherein R26,
R27 and R28 are weolyp744ndependent|y, a branched or 10 unbranchedcaiusyd/ 18884
group of 1 to 7 carbon atoms and Q is a pharmaceutically acceptable
counter ion, or (viii) a cycloal kyl group of 3 to 7 carbon atons, (B)
branched or unbranched carboxylic acid groups of 3 to 6 carbon atons, (Q)
branched or unbranched phosphonic acid groups of 2 to 6 carbon atons, 15
(D) branched or unbranched sul fonic acid groups of 2 to 6 carbon atons, (E)
am di no groups of t hearbeq pigms windlptogether with thenitegeniam(y) beeyesn theny form a3
4, 5 or 6, and R29, . are each, independently, a hydrogen atom
or alkyl of 1 to 3 cgér)tgrc?gg)galfc?r%’ and wherein two of R29, R30 20 gnd R31
may additional | y(Eongthdnidihe geoupabithetfeshdlydr ocar bon bridge of 3 to 5 carbon
atons which together with the nitroggn atonm(s) between themforma

het erocyclic ring, -50 WO 01/07440Q / US00/ 18884 (F) guani di no groups of
the fornmula / R33 N

|
lR32 é35

5 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,

10 (G) groups of the formula ~NR46R47 wherein R40 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted

with halogen, or RlOOd, wherein R100d js as hereinbefore defined,
(H) saturated or unsaturated heterocyclic groups selected from the class consisting

of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and

15 thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or
poly-substituted with moieties independently selected from the class consisting
of:
(1) oxo,
(i) -OR101 wherein R101 s:

20 (a) ahydrogen atom,

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

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

25 group is optionally replaced with -OH, -OR111 (wherein R111 is
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,,
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N (CH2 34 i)~N NCR R32 R35 wherein s is 2, 3, 4, 5 or 6, and R32, R33,
R34 and R35 are weaolyp744d ndependently, a hydrogen atom or al kyl obct/useo/ss4
carbon atons, and wherein 5 tw of R32, R33, R34 and R35 nmy additionally
constitute a saturated hydrocarbon 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: 10 (i2) al kyl of 1 to 3 carbon
atons, (ii) -COOH, (iii(d)-SOORRIOZRNP, whaeaR M2 (nd)R ¥3gire spchdfiddperdently
formul a - COOR36, wherein R36 is straight or branched 15 al kyl of to 5
carbon atoms or cycl oal kyl of hglregensitera opetkyhofohts, 7 gteins, er whareip Rt0%tand
formul a NR37R38, wherein R37 R38 are each, indegendently a hydrogen
atom alkyl of 1 to 6 car borRAtovaRstiE{Ecd ssiurRipd hydrocarber badgedhbie Reashen or

| of 1 7 b , | : [ d
acyl o to 7 carbon atomns 5at5’r§15 Wﬁ%hetbgeégé}%ﬂm? gﬁﬁ(?geﬁ% '})Et‘\%etg% ﬁ%eﬁ‘gfo%aat e

hydr ocarbon bridge of 3 to car bon at toget he
ni trogen ;at om bet ween t hem fleteroaydhie rimgpamydokhezeinronagarbor iatom in Quidup of the

formul a - CONR39R40, wherein R39 and R40 are eac i ndependent a
hydrogen atom al kyl of 1 tdWETQsaF ridgg iongiona Equ’ﬁFigy—@r’ %'OO‘B'WF‘bon
atons, or wherein R39 and R4{ constitute a

(e) -COORI104 wherein R104 s alkyl of 1 to 7 atoms,

(iii) -CONRIO5R106, wherein R105 and R106 are each independently:
10 (a) ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,
(c) Dbenzoyl,
(d) benzyl or
15 (e) 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
20 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 a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
(v) straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
25 to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class
consisting of:
(a) oxo,
30 (b) -OH,
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25 saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
t he nitrogen at onobebmaen them forma heterocyclic ring, and whepeirnwsoo 5884
WO 01/ 07440 PCT/ US00/ 18884 one carbon atomin said hydrocarbon bridge is
optionally replaced by -0-, -NH, or -NMe-, (viii) a group of the formula
-OR41, wherein R41 is a hydrogen atom or an alkyl or acyl group of 1 to 7
carbon atons, 5 (ix) a group of the fornula -SR42, wherein R42 is a
hydrogen atom or an alkyl or acyl group of 1 to 7 carbon atons, (x) -CN,
or (xi) an anidino group @f tloRIfldrwhtrein UMD Rallgl ol RAGcarBomimensj n R43,
R44 and R45 are each, independently, a hydrogen atomor alkyl of 1 to 3
carbon atons, and wherei nd WO'QS?O@%& R44 and R45 nay additionally
constitute a saturated hy, § OCRFHON bridge of 3 to 5 carbon atons which
together with the nitrogen’ aton(d) between themforma heterocyclic ring,
15 (H) groups of the fornif)a NRMRAI7, wherein R46 and R47 are each

i ndependently a hydrogenm&iowhenyl which is optionally nonosubstituted
wi t h hal ogsen, or R100c, reinR100c is as hereinbefore defined, (1)
saturated or unsaturated (gt ex@pychhd groups selected fromthe class
consisting of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

nmor phol i nyl and (i) -CO, R114 wherein R114 is 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,
10 and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
(@) -OH,
(b) -ORI15,wherein R115 is alkyl of 1 to 6 carbon atoms,
15 (c) -NH,
(d) -NHMe,
(e) -NMe,,
() -NHCOMe,
(g) oxo,
20 (h) -CO,R!16 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, morpholinyl and thiomorpholinyl, and
25 (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) aryl or heteroaryl which is selected from the group consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
30 thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
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20 thi onorpholinyl, wherein said heterocyclic groups are optionally nono-
or poly-substitwoedonsdh noi eties i ndependently sel ected from t peTalsammssss
consisting of (i) oxo, (ii) -OR101, wherein R101 is: 25 (a) a hydrogen
atom -52 WO 01/07440 PCT/US00/ 18884 (b) alkyl of 1 to 7 carbons, wherein
any hydrogen atom of said alkyl group is optionally replaced with -OH, -OR
110 (wherein R110 is an alkyl noiety of 1 to 6 carbon atons), -NH2, -NHW
or -NMe2, (c) acyl of 1 to 7 carbons, wherein any hydrogen atom of said
acyl 5 group is optional | wrHellysubstifited withigne oprire MOjgigs s¢lected fromjthe an

al kyl nmoiety of 1 to 6 car N - Egﬁ (o] P>
- CONR102R103, wherein mofﬁgg‘é&ﬁ%ﬁé gg%leelﬂékoﬁm{l\ln eﬁe%‘?é%@éa“%@%‘@r%lg anfat om

or alkyl of 1 to 7 atons, 1q 5 nRlOR 187 rlangs at ed
hydr ocarbon bridge of 3 to g@(/:ggrﬁ%g?f ilg gt?‘ons%&%%%%ogg?hgﬂdgﬁﬁr?ﬁ%wf

ni trogen at om bet ween t herhtbéroartwn abens)y ocyclic ring, and wherein one

carbon _atomin said drocarbon bridge i,s optionally replaced by -0-,

_NH, Or -NMVe-, or (@4) - é%ﬁ%i?fl,cﬁ%\ﬁré’a isﬂeﬁigiifof‘gt%g|°®¥ Sqpisging 8P7 atoms, 15

(1ii) -CONRLOSRL06, wher eipprri@iayldpipeRdiadl, pigRrLagh, B epaly: (a) a

hydrogen atom (b) straigﬁ?nﬁr b?aE%hed Z!E;% of 1 tgeg g?%ns or cycl oal kyl

of 3to 7 atons, 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

10 carbons, and -OR 118 (wherein R1 18 g hydrogen or alkyl of 1 to 6
carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected

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

15 alkyl of 1 to 6 carbons, and —OR!119 (wherein R119 js hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'® is:
(a) aryl or heteroaryl which is selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
20 thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
optionally substituted with one or more moieties selected from the

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

1 to 6 carbons, and -OR120 (wherein R120 is hydrogen or alkyl of
1 to 6 carbon atoms),

25 (b) 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

30 carbon atoms), or
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(c) benzoyl, 20 (d) benzylor (e) phenyl, wherein said phenyl ring is
optional | y nono-womi/opabysubstituted with -OR112, wherei n R112 i sPpairiugbo/ofisdl
to 6 carbon atonms, or, wherein R105 and R106 constitute a saturated

hydr ocarbon bridge of 25 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 -NMe-, (iv) -COOR107, wherein R107 is a hydrogen atom_ or straight or
branched al kyl of 1 to ®)castsaghtarbranched gkyhad 1ge//0itame vAET?inseid/aligds4

(v) straight or branched al anlo'ef' ottl%n 11 blé’t? te%tvs}l Onea$ Qﬁélm&{ati(?slsjé%g%h
of 2 to 7 carbon atons, or cycllo f )H 0 0 carbons, erein one or
more hydrogen atoms of sai dfrahkiik clagé é@iisting af thy hylogen atyis| stedightlor Yrandhed s

optionally replaced with a noiety independently selected fromthe class 5
consisting of: (a) oxo, (b)akgtf | ©)6 caiRinsidd \ARNI2Ei (wheedsRi1 32 &l Hydrogsh ot

'E (c):ong:a;ﬁgn atons, (d) - CI:CEI—CBYI otlloto(()egarf)oNnHazt’oms)(,f ) -NHWe, (g) -Nwe2, (h)
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
10 pyrazolyl, isoxazolyl and imidazolyl, and
(D  the halogen atoms,

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,

15 R33 is:

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

(A) R59d, 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

20 with:

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

(ii) -CN,

25 (iii) nitro, or

(iv) halogen,

(B) methyl,

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

30 monosubstituted with halogen or oxo,
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(i) -CO2 R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or 15
cycl oal kyl of 3 wooTowaobons, (vi) acyl of 1 to 7 carbon atons, wOraiSomsgss
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: 20 (a) -OH (b) -OR115, wherein R115
Is alkyl of 1 to 6 carbon atonms, (c) -NH2, (d) -NHWe, (e) -Nwe2, 25 (f)
- NHCOWMe, (g) oxo, (h) -CO2 R116, wherein RL16 is alkyl of 1 to 3 carbon
atons, (i) -CN, (D) tangoimoithe foratubarsCOORS 7 Weh&tin(RAUB sREphUSDAABRE84 (k)
het er ocycl es sel ected f{r he_cl ass consi sting. of rrolidinyl,
pi peridinyl, piperazi ﬁ%ﬁ%ﬂ)ﬁﬁﬂ%ﬁ?Iatogﬁoortcﬁ?IB%lﬁylp?ﬁo ‘Fa,rb%{h%‘om(;’l) aryl or
het er oaryl sel ect fromthe. class consisthng of. nyl . .t hi ophenyl,
pyri dyl, pyri mi di ?@P A&TpUR OF the Forguly~COR 2} %T"{}fﬁ,w 1§ ahydrager 8l5RY o5
wherein R108 is: (a) afriighosr tighchedalkyl ofhichcarborb@bB! &tykldalRyl bE3 & Sup
consisting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazol vyl thiazolyl ar?érbﬁyra »yl, wherein said aryl or heteroaryl noiety
'S (F) a group of the formula —OR73, wherein R73 is a hydrogen atom, an
alkyl, or fluoroalkyl or acyl group of 1 to 7 carbon atoms,
(G) 'CN,

(H) nitro, or

10 ()  halogen;
RS isCl;
Z  is=C(H)-; and,
R7 isCl;

and pharmaceutically acceptable salts thereof.
15
Especially preferred are compounds of the formula I wherein:
Al is=N-;
A2 is=C(H)-;
D s =C(802R1)- or =C(C(O)R1)-, wherein R! is selected from the class consisting of:

20 (A) —R100e, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:

25 (i) oxo,
(ii) 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,

(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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optionally substituted with one or nore noieties selected fromthe 10 cl ass
consi sting of theohabogen atons, straight or branched al kyl of pcras6o/18884
carbons, and -OR117 (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 15 thi onorpholinyl,
wherein said heterocyclic group is optionally substituted with one or nore
noi eties selected fromthe class consisting of the halo en atons, straight
or branched al kyl of 1 tcwﬁoMkﬁKﬁGnsﬁcmmdnaﬁﬁmﬁar@hh&nek @smhydnogen

or alkyl of 1 to 6 carbon ato C br anche

1 to 7 atoms, wherein sa?‘ﬁuré‘mg;}!?dr b@f‘?? gjgg?)%{ gqriag}n QOBSHY R 5%@&6\%"¥ Wltﬁ
or nore noieties selecteg, Jnﬂi@é@ntalftﬁn%ﬁv%ﬁn%ﬁﬁfo?&'anl%t&&}tdh% i3] AEPRhSERTS,
straight or branched alkyl of"1 to 6 carbons, and - 9 (whérein R119 is

hydrogen or alkyl of 1 oure éroen om latsmdrb)/drowbonbndge xs@mm@ly iepleeed by R109

Is: (a) a or heteroary | el ected fromthe class consisting of
phenyl , %n ophenyl, pyri 1’V\ﬁ§§f nﬁyfn’yl furyl, pyrrolyl, oxazolyl,

thi azolyl and pyrazolyj pﬁbq@edf@héﬁhﬂuﬁwdkmrwh@&ﬁ{gwé r5hch dim.ora

optional Iy substitut ne or nore noieflies selected

consi sting of the hal ogestraaghtrm braichad dkyl omlacjdrgmqheﬁl ml'kg/drbmf atonﬁ5wld@ein
01/07440 PCT/US00/ 18884 1 to 6 ar bons, and O?i (Ovvherel n R120 i.s
hydrogen or alkyl of 1 t8\%oEPIs a)tgsprgsoms of said a yl or acyl group are optionally

replaced with a group independently selected from the class consisting of
10 -OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe;,, or
(v) a group of the formula —NR23R24, wherein R23 and R24 are each,
independently,
(a) ahydrogen atom,

15 (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),

20 -NH,, -NHMe and -NMe;,

(c) a group of the formula (CH;),,COOH, whereinm is 0, 1 or 2,

(d) a group of the formula —(CHz)nCOOR25, whereinn is 0, 1 or 2, and
wherein R23 is straight or branched alkyl of 1 to 6 carbon atoms, or
(e) a group of the formula —(CHz)nCONHR25, whereinnis 0, 1 or 2,

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

atoms,

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

with halogen, or RlOOe, wherein R100€ is as hereinbefore defined, and
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(b) a heterocyclic group selected fromthe class consisting of
pyrrolidinyl, piwenidisayl, piperazinyl, norpholinyl and 5 thi onopphalsedsss
wherein said heterocyclyl is optionally substituted wth one or nore

hal ogen, straight or branched alkyl of 1 to 6

carbons, or -OR121 (wherein

R121 is hydrogen or alkyl of 1 to 6 carbon atons), or (c) straight or
branched al kyl of 1 to 7 atoms, wherein said alkyl 10 mpiety is optionally

substituted with one or nore noi etles sel ected

fromthe class consisting

of the hal ogerCat saRrated Prawﬁwr%? brterqeyrdig sreungyrleeted fromythg clash pRISingnd

-OR122 (wherein Rig

L B e Y

sel ected fromthe thllommmbinyl stherain srﬁd hétemy:yclic grbhpmhe nyﬁonaﬂiyrmcdyol- pr

gx(rji rnmd:jg)z”m y}‘ uryl, 13%‘@ H&Y%@Hﬁ(azo rg]fqaen Bﬂ%/%)lect%o% tLgC@ | soxazol yl

atom R3 is branchﬁd or unbranched al kyI of 1 to 3 carbon atons; R4 is a

group of the formula - CH2R55, wherein, R55 is:
optional ly substittedxat the 4-position with:

25 phenyl which is
(A) R59c, which is aryl or

heteroaryl selected from bEe cl ass nsi sting of phenyl, thiophenyl,

pyridyl, pyrim di () aR&! ,r\yherewﬁelr ii%i one of

aryl or heteroaryl gr Qup ashy(ap(;éegra@nll,y repl aced

the hydrogen atons of said

(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl

10 group is optionally replaced with —OH, -OR110 (wherein R110 g
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

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

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

15 (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

20 hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

or

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

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

(a) ahydrogen atom, or

25 (b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7

atoms,

or, wherein R105 and 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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with: -56 WO 01/07440 PCT/US00/ 18884 (i) branched or unbranched al kyl of 1
to 6 carbon at omsoatormel oal kyl of 3 to 6 carbon atons, which al Rgir/usno/18884
cycl oakyl group is optionally nmono- or polysubstituted with hal ogen or

oxo, (ii) -CN, 5 (iii) nitro, or (iv) halogen, (B) nethyl, (C branched
or unbranched al kyl of 2 to 6 carbon atonms or cycloal kyl of 3 to 6 carbon
atons, which al kyl or cycloakyl group is optionally 10 nonosubstituted with
hal ogen or oxo, (D) a group of the fornula - COOR67, wherein R67 is straight
or branched alkyl of 1 to 5carhebaienningis lordrespehondiridge isggptipnally Bplased by
atons, (E) a group of the fO[ayI_l[qH-_B%gi ,evvnerei n R72 is a hydrogen atom

05 ca

straight or branched al kyl of "1 rbon atons, or cycloal kyl of 3 to 5

15 carbon atons, (F) g &9[@9@1?97}@&&&@’107% a BRI geBHE bP st Sht! of bRanched
hydrogen atom an alkyl, or fluoroal kyl or ac group of 1 t0 7 carbon
atons, (G -CN, (H) nit atkyl of 1 toZ0Dcqrbyn #taimsgen; R5 is C; Z is =C(H)-;
and, R7 5 a: (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:

10 (a) oxo,
(b) -OH,
(¢) -OR!13, wherein RI 13 ié alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs;,
() -NH,
15 () -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,
20 (vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
(a) -OH,
25 (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,,
(d) -NHMe,
(e) -NMe,,
(f) -NHCOMe,
30 (g) oxo,
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and pharmaceutically acceptable salts thereof. 25 Further preferred are
conpounds of thevbonnui4a@ | wherein: Al is =N; A2 is =C(H)-; -5PCcYWDS00/18884
01/07440 PCT/ USO0/ 18884 D is =C(H -, =C(SO02R1)- or =C(C(O R )-, wherein Rl
Is selected fromthe class consisting of. (A) -RL00d, which is: branched
or unbranched alkyl of 1 to 6 carbon atons, alkenyl of 2 to 6 carbon 5
atons or cycloal kyl or cycloal 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
optional 'y and i ndependert) y-COpRAt&dviwirdih R 116 Js aikyl, of(lito)3 aarlgmatemaf t he
formul a -000R18, wherein R18 is straight or branched 10 alkyl of 1 to 7
carbon atons or cycloalk?p ofN: to 6 carbon atons, (iii1) a group of the

formul a - CONRLOR20, whereghn RLY, R, are each, independently, a
hydr ogen atom al kyl of %bto 6 cagdr%gn atons or cycloalkyl of 3 to 6 carbon

atons, or wherein R19 anck)R2betenmgtles seleteal fromtha dassdohsistingefifyomlidinytige of

3 to 5 carbon atons which to ethgr Yvith 15 t he n'htr.o)gen ﬂ'g.om b%}? n them
forma heferocyclic ring, anBRSHEMERIPeEIVLIPFRROUND and fhigmephoyaylndid hon

bridge is optionally re%ﬁc_egr}mbrhet@roaryi BtectefromMe clasd dohkisBn@bOptien9f, t he
formula - OR21, wherein 1l is a hydrogen atom or a strai ?ht or branched
0

al kyl or acyl group of 1 to thieghepph prtidyispyrigtidined,furyl, pyrrolyl and oxazolyl,
(vii) -SO,R'® wherein R'® is:
(a) phenyl, wherein said phenyl moiety is optionally substituted with
10 one or more moieties selected from the class consisting of the

halogen atoms, straight or branched alkyl of 1 to 6 carbons, and

-OR117 (wherein R117 is hydrogen or alkyl of 1 to 6 carbon
atoms),
(b) aheterocyclic group selected from the class consisting of
15 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 -OR118 (wherein R118 s hydrogen or alkyl of 1 to 6

20 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
25 alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'? is:
(a) phenyl, wherein said phenyl moiety is optionally substituted with
one or more moieties selected from the class consisting of the

halogen atoms, straight or branched alkyl of 1 to 6 carbons, and
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20 one or nore hydrogen atons of said al kyl or acyl group are optionally
repl aced with awoowp7sundependent|ly sel ected fromthe class consperiusg/#s4
-OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6 carbon atons),

-NH2, -NHWe and -NMe2, (v) a group of the fornmula -NR23R24, wherein R23 and
R24 are each, 25 independently, (a) a hydrogen atom (b) straight or
branched al kyl or 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 optionally remRE¥HvERreih RH28 ighyanpgenrdafiehdfhtd § cabbact ed
fromthe class consisting of -58 WO 01/07440 PCT/USOQ 18884 -COH, - Qal kyl
(wherein the al kyl noiety i sMSy 6 car bon atons), -NH2, -NHW and - NWk2,

(c) a group of the formijy - ) 16¢t8d fRoinShOclads Ansidtind ¢ @ 9roup
of the fornmula -(CH2)" g%\%hdg?g%rgwgé 0, 1 or 2,cgndwng%%éergei n R25

i's straight or branched al ky pyroslidinylppigeridinilo pipatasimg|, nearph¢lalyl andyr oup of
Lhe formila (G2)" oD, Wit o ety SRSk Ral St
of the fornula R 26 + 27 - NyitlRokk of midéBhalogen, straight or branched alkyl of 1 to 6
carbons, or -OR121 (wherein R121 5 hydrogen or alkyl of 1 to 6
carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
10 moiety is optionally substituted with one or more moieties selected

from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR 122 (wherein R122 js hydrogen or
alkyl of 1 to 6 carbon atoms), and
(ix) -CHO;
15 X  isan oxygen atom;
R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;
R4 is a group of the formula —CHpR55, wherein,
R53 is:
phenyl, which is optionally substituted at the 4-position with:
20 (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,
25 (i) -CN,

(iii) nitro, or
(iv) halogen,
(B) methyl,
(C) -CN,
30 (D) nitro, or
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10 wherein R26, R27 and R28 are each, independently, a branched or

unbr anched al kylwgnoopiof 1 to 7 carbon atons and Q is a phar necewish@ sty
accept abl e counter ion, or (vii) a cycloalkyl group of 3 to 7 carbon atons,
15 (B) branched or unbranched carboxylic acid groups of 3 to 6 carbon
atons, (C) branched or unbranched phosphonic acid groups of 2 to 6 carbon
atons, (D) branched or unbranched sulfonic acid groups of 2 to 6 carbon
atons, (E) am dino groups of the formula 29 N/ R3 '--(CH2 K N R31 20
wherein r is 2, 3, 4E)5 hatogén; 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 R3IRTmyis&didi tionally constitute a saturated hydrocarbon bridge of
3to5 -590 q;gg;ﬁg_o PET/US00/ 18884  carbon atons which together with
the nitrogen aton(s ofWeen themforma heter ocyclic ring, (F) guanidino
groups of the7foggg a R33 N~ R34 i(CH2)~N NC

5 and pharmaceutically acceptable salts thereof.

More especially preferred are compounds of the formula I wherein:
Al s =N-;
A2 is=C(H)-
10 D is=C(SOsRD)- or =C(C(O)R1)-, wherein R1 is selected from the class consisting of:

(A) -R100¢, 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:
15 (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,
(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
20 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-,
25 (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,
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132 135 5 wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
i ndependent |y, awbydonogen atomor alkyl of 1 to 3 carbon atons, aot/ush@rs38N
two of R32, R33, R34 and R35 may additionally constitute a saturated

hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
aton(s) between themforma heterocyclic ring, 10 (G groups of the fornula
-NR46R47, 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 herei nbefor e(bﬁefﬁtrmin,w(mn@@ﬂ@ﬂ@ﬂ@ﬂacaﬂ ofihia¥ Gaker 8tomstBr ocycl i ¢

groups selected fromthe cl 1811 rolinyl, pyrrolidinyl,
pi peridi nyl, piperazinyl, noacslg}?%ﬁ{}%ﬁ g)%cﬁg&% ﬁlx%jrstbrphol inyl, wherein said

heterocyclic groups are @ptiogaup wf theformuds —(QHD))YCOODE twhevdite eh 1810, Ih 06Qj et i es
i ndependently selected fromthe class consisting of (i) oxo, (ii) -OR101,
wherein R101 is: 20 (a)(dh hygoogefithatfomuld bICH)IGPOBES Iwheyeiri rcial0bbrs?2, and
wher ei n any hydrogen atom of sai _dpgl) Kyl group is optionally replaced with
_OH, -ORS510 (wherein RL10 iwhergin ROk straighter praschad alsylofclatorforarbanptas, or

of sai d acyl 25 group 1@ ot SORBRT e BNt et NGO NERES. ofartin § s A
580 VIO 01107440’ PCTI USOD/ L6684 Ve RCNFA DRI 05 Praip L R0 20 81803 ar e
each i ndependently atoms, and

(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,

10 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) -ORIOL wherein R101 js:

15 (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 R1 10 js
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

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

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 apnqd

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon

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

(¢) -COORI104 wherein R104 is alkyl of 1 to 7 atoms,
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a hydrogen atomor alkyl of 1 to 7 atons, or wherein R102 and R103
constitute a satwoatmedahydrocarbon bridge of 3 to 5 carbon at ompcwhiscdiisss4
together with the nitrogen atom between themforma 5 heterocyclic ring,
and wherein one carbon atomin said hydrocarbon bridge is optionally
replaced by -0-, -NH, or -NMe-, or (e) -COORL04, wherein R104 is al kyl of
1to 7 atons, (iii) -CONRLO5R106, wherein R105 and R106 are each

i ndependently: 10 (a) a hydrogen atom (b) straight or branched al kyl of 1
to 7 atons or cycl oal(klyl -GONR ?)éR?% ,attensn R1EY abeR2 09 hre cathljndepermighidy: 15

(e) phenyl, wherein sal ring i s optionally nmono- or
pol ysubstituted with - \ﬂ%’&ﬁ@gﬁgﬁ?ﬁ(’?s alkyl of 1 to 6 carbon atons,

or, wherein R105 and Rlo@bcoe il Bwr%réhc &l Mkt d BYemabP @ﬂkﬂmqtn 3
et Rapniy Brhh i

to 5 carbon atons which t e nitrogen atom between them
forma heterocyclic ring, andtamewhemmm diylbwreyeloaliy] grosausjoptmalrbx:ar bon

bridge is optionally replaced by -0-, -NH, or - I\@H

wherein R807 is a hydrogen amswoswhstiggadayiightOld;-QR dﬁé@rena&l% s aikxlo 7
carbon atons, (v) straight or 7

al kenyl or aI kynyl of 2 25 1t oqwgg?g(gg%g{f’él&g%ns} m{c?f oﬁﬁkﬂﬁ ?fe?:’ to 7
carbons, wherein one or norepyhytﬂdlﬂgleplpaﬁldmyl pfpemlmylafhyokphoahylenyl,

al kynyl or cycloal kyl group is opti o Iy r Béaced with a noiety

i ndependently selected from phevhdrcaa andR constitute a saturated hydrocarbon

bridge of 3 to 5 carbon atoms which together with the nitrogen
10 atom between them form a heterocyclic ring, and wherein one
carbon atom in said hydrocarbon bridge is optionally replaced by
-O-, -NH-, or -NMe-,
(iv) -COOR!07, wherein R107 js a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
15 (v) straight or branched alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 7
carbons, wherein one to three hydrogen atoms of said alkyl or cycloalkyl
group is optionally replaced with a moiety independently selected from

the class consisting of:

(a) oxo,
20 (b) -OH,
(c) -ORl 13 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,
(e) -NH
(f) -NHMe,
25 (g) -NMe,,

(h) -COH, and

i -CO; R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
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consisting of. (a) oxo, 30 (b) -OH -61 WO 01/07440 PCT/ US00/ 18884 (c)
-OR113, wherei n wRbb3ois0al kyl of 1 to 6 carbon atons, (d) - OCOCHBCT/USE@)/18884
-NH2, (f) -NHWe, 5 (g) -Nwe2, (h) -CO2H, 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, 10
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) - ORYND5 agpldfdli te Trentbpn; aforgs, pyhiclymay be straighia brssphest gipyclic,15

wherein R16 is alkyl ofd ardn ou noliiin o o acsballh s Gponify ©

replaced with a moiety selected from the class consisting of:

(a) -OH,
5 (b) -OR!15,wherein R115 js alkyl of 1 to 6 carbon atoms,
(c) -NH,,
(d) -NHMe,
(e) -NMe,,
(f) -NHCOMe,
10 (g) oxo,

(h) -CO,RI 16, 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,
15 piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
()  aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO,R!® wherein R'® is:
(a) phenyl, wherein said phenyl moiety is optionally substituted with

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

(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
25 thiomorpholinyl, wherein said heterocyclic group is optionally
substituted with one moiety selected from the class consisting of

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

atoms), or
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(j) the halogen atons, (k) heterocycles selected fromthe class consisting
of pyrrolidinyl ,wopipesddi nyl, piperazinyl, norpholinyl and PCT/US00/18884
t hionorpholinyl, and 25 (1) aryl or heteroaryl selected fromthe class
consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and
oxazolyl, (vii) -SO2R108, wherein R 08 is: (a) aryl or heteroaryl which is
sel ected fromthe group consisting of phenyl, thiophenyl, pyridyl,

pyrimdinyl, furyl, pyrrolyl, oxazolyl 30 thiazolyl and pyrazolyl, wherein
said aryl or heteroaryl f(®i eftjaighktorbgmehgd dkylofdso 'meamespizraigsad alkyl

optionally substituted with 2 OF Iy i et | e
consi sting of the hal ogen at g{rzr)gfftyéstér]ﬁgﬁogﬁl& %)u(r%ts%t?lgegc 1<ltalg&rzlﬁ %9{&}8#&&%%[%&?&
carbons, and -OR117 (wher ei ncRislobnkistity of thg @Blogén adoleig] steaight br banbhedadlbdrof
atons), 5 (b) a heterocyclic group selected fromthe class consisting of
pyrrolidinyl, piperidinyl, pilpebaaibogs,andeOBIdP i(wherearkil 1% ishgdogphot alkyl of
wherein said heterocyclic gr?ug IS oHt}onsslly substituted with one or nore
moi eties Sel ected fromthe cld28CAb8A2IMYIng” of the hal ogen atons, straight
or branched al kyl of (J.iii? 0COR1® wrdrbANE” j¢nd - OR118 (wherein R118 is
hydrogen or alkyl of 1 to 6 carbon atons), or (c) straight or branched
alkyl of 1 to 7 atonms, wk®rephenyhivehea¢irgaid phendmoicty ippptianally sybstigied witht ed

hal ogen ators,  strai gnt or  oPunEREs HORASFmhETaRHS N Al hallh st
(wherein R119 is hydrogen or straight or branched alkyl of 1 to 6 carbons, and -OR120 (wherein
10 R120 js hydrogen or alkyl of 1 to 6 carbon atoms),

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

15 -OR!121 (wherein R121 is hydrogen or alkyl of 1 to 6 carbon
atoms), or

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

20 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or alkyl of
1 to 6 carbon atoms), and
(ix) -CHO;
X s an oxygen atom,;

R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;
25 R4 isa group of the formula —CH2R55, wherein,
R3S is:
phenyl, which is optionally substituted at the 4-position with:

(A) R59¢ which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
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al kyl of 1 to 6 carbon atons), (viii) -COR 9, wherein R9 is: (a) aryl or
het eroaryl whi chwo91meilsected fromthe class consisting of phenypCT/US00/18884
t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, 20 thiazolyl
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 alkyl of 1 to 6 carbons, and
-OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon atons 25 (b)
a heterocyclic group éﬂé{ﬂ@@%atomwﬁww@rbh0&§§teww§|géwm@ ogtionglyrepiaeed ny! |
pi peri di nyl, plpera2|qyk mor phol i nyl and thionorpholinyl, wherein said
heterocyclyl i's optlona}1y substituted wth one or nore halogen, strai ght
or branched al kyl of Zi)tonethyarbons, or -OR121 (wherein R121 is hydrogen
or alkyl of 1 to 6 30 Qarb8n atons), or -63 WO 01/07440 PCT/ US00/ 18884 (c)
strai ght or branched épkyl o 1 to 7 atoms, wherein said al kyl noiety is
optionglly substltutequgﬁgﬂnpgg or nore noieties selected fromthe class
consi sting of the hal ogén atons straight or branched alkyl of 1to 6
carbons, and - CR122 (Wh@rémthLZZ is hydrogen or 5 alkyl of 1 to 6 carbon
atons), (ix) - i t&@ hal ogen atons, and (xi) aryl or heteroaryl which
is selected fronlﬁﬁ &l consi sting of phenyl, thiophenyl, pyridyl,

pyrimdinyl, furylc)pycnlyl, oxazolyl, thiazolyl,
(D) nitro, or
10 (E) halogen;
RS isCl
Z  is=C(H)-; and,
R7 isCl

and pharmaceutically acceptable salts thereof.

15
Penultimately preferred are compounds of formula I wherein:
Al is=N5
A2 is=C(H)-;
D is =C(SOzR1)-, wherein Rl is selected from the class consisting of:
20 (A) methyl, and
(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl and morpholinyl wherein said heterocyclic groups are
optionally mono- or di-substituted with moieties independently selected from
the class consisting of:
25 (i) oxo,

(i) -ORI0L wherein R101 is:
(a) ahydrogen atom,
(b) alkyl of 1 to 7 carbons, wherein one hydrogen atom of said alkyl

group is optionally replaced with —OH, -OR!10 (wherein R1 10 jg
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10 pyrazolyl, isoxazolyl and imdazolyl, and (1) the hal ogen atons, X is
an oxygen atom W8 ois74a0 anched or unbranched al kyl of 1 to 3 car bomBIOES84
R4 is a group of the fornula - CH2R55, wherein, 15 R55 is: phenyl, which is
optionally substituted at the 4-position with: (A R59d, which is aryl or
het eroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl and furyl, wherein one of the hydrogen atons of said
aryl or heteroaryl group is optlonally replaced. 20 with; P{g) br anched or
unbranched al kyl of 1 to 6 canwBde! st obl te§epban ripms).ofNHy, tNHYleor-Diie
atons, which al kyl or cycloakyl group is optionally nono- or

pol ysubstituted wi th hal ogen or oxo, (ii) -CN, 25 (iii) nitro, or (iv)
hal ogen, (B) methyl, (Cxc)r apglhed tor7 carionanelreinaink hydwie? atom 6f saa:hinyh
atons or cycl oal kyl of 3 to 6 carbon atonms, which al kyl or cycl oaky Proup
is optionally 30 nonosubstit @gewp lwophorwéllyagdﬂceerl&x@H ¥e . \M)Mhmdiﬂ? b

or branchéd alkyl of 1o 5 AR mEERGr bio ESRPRAmeToRHE: T o AL
atoms, (E) a group qfit Neohg{1mska06 GR{éin RY0STGH R 166 2:d &l ilepERRGAy AL OM
(a) ahydrogen atom, or
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7

atoms, wherein said alkyl or cycloalkyl group is optionally

10 monosubstituted with -OH, -OR123 (wherein R123 is an alkyl
moiety of 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

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

(iv) -COOR107 wherein R107 js a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,

20 (v) straight or branched alkyl of 1 to 7 carbon atoms wherein one or two

hydrogen atoms of said alkyl group are optionally replaced with moieties

independently selected from the class consisting of:

(a) oxo,
(b) -OH,
25 (©) -OR113 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs,
(e) -NH,
(f) -NHMe,
(g) -NMe;,
30 (h) -CO;H, and
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straight or branched alkyl of 1 to 5 carbon atons, or cycloal kyl of 3 to 5
5 carbon atons, wépiargooup of the formula -OR73, wherein R73 i spaThgiicgen
atom an alkyl, or fluoroal kyl or acyl group of 1 to 7 carbon atons, (G
-CN, (H) nitro, or 10 (I) halogen; R5is d; Zis =C(H)-; and, R7 is
Cl; and pharmaceutically acceptable salts thereof. 15 Especially preferred
are conpounds of the fornmula | wherein: Al is =N; A2 is =C(H)-; Dis
=C(SO02RI)- or =C(C(O R1)-, wherein RI is selected fromthe class consisting
of: 20 (A -R100e, whi@h i-<€O0kHAcktedeioR iy dlkylefd talksarbaratdms,mre car bon

atons, alkenyl of 2 to 6 carbpn _  at r cl oal kyl or cycl oal kenyl of 3
to 6 carbon atoms, in whi CWYQFWY?OPQF%FZWE,HSWCI oal kyl or cycl oal kenyl

group one or more hyelr ogeNoAt QT s | Whizh ey ARG R RBAREE! bycycaB) aced
wWith: 25 (i) oxo, W) o Pedbh atgis, Wie -Cé%%lé?{g\%her A S

strai ght or branched adridywheséinbne or wahydsogenzatems obsaid ol gedupyis optiomllyo 6
car bon ons, (iil) a gro f.the faornul a - 9R20, wher.ei n.R19 and R20
aSt grﬁPfége(ﬁvgﬁ a mm&g%’lﬁ{:ﬂte% %:rgr;lq 8 E?af$ {:%nsgtlél% 8]

are each, independentl rogen rr‘bon atons or

(a) -OH,
(b) -OR!15,wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,,
(d) -NHMe,

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

15 ()  the halogen atoms,

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

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

20 (vii) -SOR'%, wherein R'® is:

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

25 to 6 carbons, and -OR118 (wherein R118 s 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, piperazinyl and morpholinyl wherein said
30 heterocyclyl is optionally substituted with one halogen, straight or
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-65 WO 01/07440 PCT/ US00/ 18884 cycloal kyl of 3 to 6 carbon atons, or
wherein R19 and w3010mnetitute a saturated hydrocarbon bridge obcBuse/ssss
carbon atons which together with the nitrogen atom between them form a
het erocyclic ring, and wherein one carbon atomin said hydrocarbon bridge
is optionally replaced by 5 -0-, -NH, or -Nwe-, (iv) a group of the
formula -OR21, wherein R21 is a hydrogen atom or a straight or branched
al kyl or acyl group of 1 to 7 carbon atons, wherein one or nore hydrogen
atoms of said alkyl or acyl drachedalkylogftlitobadatbyonsy@pORded (meﬂeinaRé?rloisp

i ndependently selected fromthe class consisting .of 10 -OH - Qal kyl
(wherein the al kyl noiety coﬁi‘ﬁ’aT%En?rﬁl yl@?clafP@cﬁ%rb&“cﬁmQ’ aidyp - NHVe and
-NMe2, or (v) a group; f_@pﬁ);forrml a - NR23R24, wherein R23 and R24 are
each, independently, (a) a hydrogen atom 15 (b) straight or branched

al kyl or acylXof idan oxygeoatdmgn at ons or cycl oal kyl of 3 to 7 carbon atons,
wherein said e or nore hydrogen atons of said alkyl or acyl group are
optionally r ademethylit h a” group i ndependently selected fromthe class

consisting of_,-OH -Qal kyl (wheryei alkyl moiety is 1 to 6 carbon
atoms), 20 -NM2, 1§ N%P&E&hqmzfaﬁféﬁgwbﬁ%%f the formula - (CH2) nDOOH,
wherein inis O, or 2, (d) a group of the formula -(CH2) nOOOR25, wherein
nis 0, 1 or 2, Sywherein R25 is straight or branched alkyl of 1 to 6

carbon atoms, or  (elhgnfl! SHRAH oftfifiallp SuBdlifhed delfd APEMERE Rimher ein n s

(A) R59€ which is aryl or heteroaryl selected from the class consisting of
10 phenyl, pyridyl, and pyrimidinyl
(B) -CN,
(B) nitro, or
(C) halogen;
R> isCl
15 Z  is=C(H)-; and,
R7 isCl

and pharmaceutically acceptable salts thereof.

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

depicted below in formula II.

R2 Zq R’
\Q
AL N X
/=
A \q \
D/ 'IR
4
R (10)

Also preferred are the following specific compounds:

25
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25 and wherein R25 is straight or branched alkyl of 1 to 6 carbon atons,
(B) groups of thegofoonmuba NRA6RA7, wherein R46 and R47 are each PCT/US00/18884
i ndependently a hydrogen atom phenyl which is optionally nonosubstituted
wi t h hal ogen, or R100e, wherein R100e is as hereinbefore defined, and -66
WO 01/ 07440 PCT/ US0O0/ 18884 (C) saturated or unsaturated heterocyclic
groups selected fromthe class consisting of pyrrolinyl, pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
het erocyclic Ghaw é optional ly nmono- ¥x_-paly~substituted with noieties
i ndependently s ed fromthe class consi $ 5 of (i) oxo, (ii) -OR
(a) a hydrogen atom alkyl of 1 to 7 carbons,
wherein any hydrogen atom of said alkyl 10 gfoup is optionally replaced

with -OH -OR\LOAWaePein RL10 is an al kyL et of 1 to 6 carbon atons),
-NH2, -NHWe of - 2+ (c) acyl of 1 to 7 farbors, wherein any hydrogen atom
of said acyl is qgptionally replace -OR111 (wherein R111

is an alkyl A o0 6 carbon atogs - HVe or -Nwe2, 15 (d)

- CONR102R103, ﬁh ein ~gnd R103 are Ea dentd a hydrogen atom
or alkyl of 1 to 7 atons, or wherein R102 and R103 constltute a saturated
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
atom between them forma heterocyclic ring, and wherein one carbon atomin
sai d
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20 hydrocarbon bridge is optionally replaced by -0-, -NH, or -Nwe-, or
(e) -COOR104, wheoeim74#2d04 is alkyl of 1 to 7 atons, (iii) - CONRRODREOG18884
wherein R105 and R106 are each independently: (a) a hydrogen atom or 25
(b) straight or branched alkyl of 1 to 7 atonms or cycloal kyl of 3 to 7
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 -67 WO 01/07440 PCT/ US00/ 18884
carbon atomig said hydrocarbon bridge i $epthep& Iy replaced by -0-,
-NH, or -NMe-, vy~ - COOR107, wherein R107 a hydrogen atom or straight
or branched aI‘ pf 1 to 7 carbon at ons, straight or branched al kyl
of 1 to 7 carbon &t ons, al kenyl or aIkynyI to 7 carbon atons, or

cycl oal kyl of 3 tQ 7 carbons, wherein one ® hydrogen atons of said

al kyl, al kenyN=g@l K or cycI al kyl |s:| qnal |y replaced with a
n1the cI
3 is aIKgI o]

noi ety 1 ndepede rgrof : 10 (a) oxo,
(b) -OH, Ecg =§Hb arbon atoms, (d)
0

N
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15 (f) -NHWe, (g) -Nwe2, (h) -CO2H, and (i) -CO2 R114 wherein R114 is

al kyl of 1 to 3 wenbonuatons, or cycloalkyl of 3 to 7 carbons, 2OT(U80)/18884
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 selected fromthe class consisting
of: (a) -OH 25 (b) -OR115,wherein R1 15 is alkyl of 1 to 6 carbon atons,
(c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOW, 30 (g) oxo, -68 WO 01/07440
PCT/ US00/ 18884 (h) -CO2 R116, wherein R116 is alkyl of 1 to 3 carbon
atons, (i) -qy (j) the halogen atonms, (k heterocycles selected fromthe
cl ass consi st Rypyrrolidinyl, 5 pip Cl pi perazi nyl, norpholinyl
and t hi onor phol i and (1) aryl or heter selected fromthe class

consi sting of phewyl, thiophenyl, pyridyl, m di nyl, furyl, pyrrolyl and
oxazolyl, (vii) N802R108 mhereln R108 is: '
N= N=
\ N ol \
N N
0" NH, 0~ “OH

vl \

_*67\2
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(a) phenyl, wherein said phenyl noiety is optionally substituted with 10
one or nore noi evoesosahected fromthe class consisting of the lpeaeragenissss
atons, straight or branched alkyl of 1 to 6 carbons, and -OR117 (wherein
R117 is hydrogen or alkyl of 1 to 6 carbon atons), (b) a heterocyclic
group selected fromthe class consisting of 15 pyrrolidinyl, piperidinyl,
pi perazinyl, norpholinyl and thionorpholinyl, wherein said heterocyclic
group is optlonally substituted with one or nore noieties selected from
the class con§ g ©Of the hal ogen at on€Ehstraidht or branched al kyl of 1
to 6 carbons, 18 (wherein R118 is h gen or alkyl of 1 to 6 20
carbon atons), or~{ strai ght or branched a of 1 to 7 atonms, wherein
sai d al kyl nnlety is optionally substituted th one or nore noieties
selected fromy h 8s consi sting of theNhgko~,' atons, straight or

1

branched alky : carbons, and - 1¢ _lereln R119 i s hydrogen or
), (viii)
ph noiety is optloa

25 al kyl of 1t § C herein R109 is: (a)

phenyl , mhereln sai d ituted with one or

nore noieties s é%t d fromthe class conSt Tpng oY =t

straight or br ed alkyl of 1 to 6 carbqg and -9 WO 01/ 07440

PCT/USOO/18884E::?R120 (wherein R120 is hi?répen or alkyl of 1 to 6 carbon
(o]

| ogen at ons,
atons), (b) a erocyclic group selecte m t he cl ass consi sting of

2
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pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and 5 thionorpholinyl,
wherei n said hetwootyryl is optionally substituted w th one or pPaw/UB00/18884
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 al kyl of 1 to 7 atons, wherein said alkyl 10 noiety 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
-OR122 (wheref 5 hydrogen or al ky¥~No#L 49 6 carbon atoms), and
(ix) -CHO 15 an oxygen atom R3 is b ed or unbranched al kyl of 1
to 3 carbon atonsy R4 is a group of the formgfta - CH2R55, wherein, R55 is:
phenyl, which is gptionally substituted at the 4-position with: 20 (A
R59e, which ig.a 00 het eroaryl selecteqzﬁ{o ®ie cl ass consisting of
phenyl, thiopleny!,/ pyridyl, pyrimdinyl an Nf_LyI, wherei n one of the
hydr ogen at ons Id aryl or heteroaryl Oup is optionally replaced
with: (i) methyl, 2 -CN,  (iii) nBL 0, O ) hal ogen, (B) nethyl,
0=S=0 =5=0
(O -\ | |
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30 (D) nitro, or -70 WD 01/07440 PCT/US0O0/ 18884 (E) halogen; RS is d; Z
is =C(H)-; and, w&d1os4€l ; 5 and pharnmaceutical |y accept abl e sal peTituses e384
More especially preferred are conpounds of the formula | wherein: Al is
=N-; A2 is =C(H)-; 10 Dis =C(SO02R1)- or =C(C(O R1)-, wherein RL is
selected fromthe class consisting of: (A -R100e, which is: branched or
unbranched al kyl 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
optional |y an®N dently replaced w tdn_ 35 (19 oxo, (ii) a group of the
formul a - COOR1S, rein R18 is straight or nched alkyl of 1 to 7
carbon atons or oal kyl of 3 to 6 carbon~aténs, (iii) a group of the
formul a - CONRLI9R20, wherein R19 and R20 are epch, independently, a

hydr ogen aton1N_a</N of 1 to 6 carbon ato _(ﬂ‘ b cycl oal kyl of 3 to 6
car bon atons, /or erein R19 and R20 constTtute¢ a saturated hydrocarbon
bridge of 3 tosN

the nitrogen atom
bet ween t hem farm a%hgtenocyclic ring, and|whekei

one carbon atomin said
rI\lly repl aced~Hy© -0 NH, or -NMe-,

[N
N N
e Ao

) , and

and their pharmaceutically acceptable salts.
Additionally it will be noted that certain compounds are usedul as intermediates in the

synthesis of the above compounds of the invention. In particular, compounds of the

10  formula
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25 (iv) a group of the formula -OR21, wherein R21 is a hydrogen atom or a
strai ght or brangbedoalskyl or acyl group of 1 to 7 carbon atons, POT/US(V/)SS84
group of the fornmula - NR23R24, wherein R23 and R24 are each

i ndependently, (a) a hydrogen atom -71 WO 01/07440 PCT/USOQ 18884 (b)
straight or branched alkyl or acyl of 1 to 7 carbon atons or cycl oal kyl of
3 to 7 carbon atons, (c) a group of the fornmula -(CH2) MCOOH, wherein mis
0, 1 or 2, (d a group of the fornulgl-(CHZ)"ﬂOORZS, wherein nis 0, 1 or
2, and 5 wherein R25 is straight or~brantcked al kyl of 1 to 6 carbon atons,
or (e) a group of the formula -(CH2)nlEHE§'5, wherein nis 0, 1 or 2, and
wherein R25 is straight or branched alk 6f 1 to 6 carbon atons, and (B)
saturated heterocyclic groups sel ected fron1t.e cl ass consi sting of
pyrrolidinyl, 10 piperidinyl, piperd¥p pr phol i nyl and

t hi onor phol i nyl, wherein said heter@cyglic| groups are optionally nono- or
di -substituted with noieties independently Selected fromthe class
consisting of (i) oxo, (ii) -ORLO1, wherei N\ RLO1 is: 15 (a) a hydrogen
atom (b) alkyl of 1 to 7 carbons, wherein g Qydr ogen atom of said al kyl
group is optionally replaced with -CH, -ORl pherein R110is an al kyl
noiety of 1 to 6 carbon atons), -NH2, -NHWe Of Me2, (c) acyl of 1to 7
carbons, wherein one hydrogen atom of said acyl R

wherein,
R' is selected from the class consisting of:
5 (A) hydrogen,
(B) the halogen atoms, and
(C) SO,;M" wherein M is

(i) Li,
(i) Na',
10 (iii) K, or

(iv) MgX", wherein X is a halogen; and
R’ is selected from the class consisting of:
(A) the halogen atoms,
(B) aryl, selected from the class of
15 (i) phenyl,
(i) pyridyl, and
(iii) pyrimidyl, and
©) CN.

20

Synthesis of the Compounds of the Invention

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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20 group is optionally replaced with -OH, -OR111 (wherein R111 is an al kyl
nmoi ety of 1 to Gwoanbmmoatons), -NH2, -NHVe or -NMe2, (d) - CONRL@2RABB)/18884
wherein R102 and R103 are each independently a hydrogen atomor al kyl of 1
to 7 atons, or wherein R102 and R103 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon 25 atons which together with the nitrogen atom
between themforma heterocyclic ring, and wherein one carbon atomin said
hydr ocar bon bridge is optional Ia/_ replaced by -0-, -NH, or -NMe-, or (e)

- COOR104, whelesires. R desined, intexmpdiates and prouets giey be purifiegypy ghyopraiegyaphy on

PCT/ US00/ 18884. . (J.jil)q/= ' :

i ndependent | %:ﬁ‘c(a %el %Rdﬁ%g%ggetgﬁg{gt go%’ a%@ﬁ{a%%&%%g%%? 98%?%(?1@%83&2%% of 1
to 7 atons orteshnidues YR, afasSsgeotrascopy ambmeltingpeint. Seirtthgainkitetialsrand yedgeats ky |
O e e o s N i e e
pi peridi nyl, nﬁétﬂgﬂs%gﬂ'}%ggrﬁtmh%@ai ekatu@r » Wherein R105 and R106

constitute a saturated h ocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen 10 atom between them form a heterocyclic ring,

ool hocd by Pemnedigr usgan thepreihrstioR St R &ag ] pf B diBey PeBlebtisd by e
atom or strahOhletHl deéRibed 8elowdind)dutlifed In S6hemcRr bon at ons,

Scheme |
R Z. _R’
| AN
3 R2 Z R’ 1) aq. Base =
R><R4 AN Heat
+ . N
H,N™ "CO,H = 2) Acid OQ( o
Heat 3
NCO N R
4
R
Il v \)
R _Zs R RY z R
P,S, | P Hydrolysis | P
s=_N__s s-_N_o
HiRs N~<\fR3
R* A R*
VI Vil

10

An appropriate amino acid (III) is dissolved in aqueous base (such as, for example, NaOH,

KOH, NapCO3, NaHCO3, KCO3 or KHCO3) and warmed to between about 20 and 90

OC. An appropriate isocyanate (IV) is added to this mixture and the resulting solution is
15  stirred until the reaction 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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15 (v) straight or branched alkyl of 1 to 7 carbon atons or cycloal kyl of 3
to 7 carbons, wieneom4ene to three hydrogen atons of said al kyl por/usoo/18884
cycloal kyl- group is optionally replaced with a noiety independently
selected from the class consisting of: (a) oxo, 20 (b) -OH, (c) -OR 113,
wherein R1 13 is alkyl of 1 to 6 carbon atons, (d) -OCOCH3, (e) -NH2, (f)
-NHMe, 25 (g) -Nwe2, (h) -CO2H, and (i) -CO2 R114 wherein R114 is al kyl of
1 to 3 carbon atonms, or cycloalkyl of 3 to 7 carbons, -73 WO 01/07440

PCT/ US00/ MBgaic sqlvant. Remiovaiof solventpreducppine antermediaip Pmdqmytl%@l%tméhg ht,

br anched cyl
group is grpl) nl(}%[rclli'f ﬁrte r ep%ma Q‘ZA) pat? ﬂ awr?'bq tﬂé{ gnt%g}%alc??% r omog % tl% gjslg
consi sting Oﬁzed(b@r)heaﬁg in%thé peserfdBbi cwhgme iafhoRA LSl dcid @h&y hs, Gdr e&altnpleﬁ car bon
at ons, (c) -NH2, (d) -NHMe, . (e) -Nwe2, (f) -NHCOwe, 10 (g) 0X0,
sulfuric acid, méthanesulfonic acid, benzenesulfonié acid or hydrochloric a¢id) in an
5 organic or aqueous solvent, to produce the desired hydantoin (V). Workup consists of
collection of the hydantoin by filtration and purification by, for example, silica gel

chromatography or recrystallization.

If the thiocarbonyl VII is desired, several reagents are known in the literature which will
10  convert carbonyls to thiocarbonyls. A typical sequence involves heating the substrate with

a reagent such as P7S3 in a high boiling solvent such as tetralin for between 1 and 48 h.

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

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

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

20  species (VII) by treatment with aqueous ethanolamine followed by acid hydrolysis.

Purification is easily performed by silica gel chromatography or recrystallization.

Alternatively, the methy! or ethyl ester of III may be reacted with an aryl thioisocyanate
(IV: -NCS instead of -NCO) in a suitable solvent, such as 1,4-dioxane, under an inert

25  atmosphere at about 50-100 °C for about 1 — 24 h to provide VII.

If one uses the racemic III or ester of 111, 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 VIL

30
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(h) -CO2 R116, wherein R116 is alkyl of 1 to 3 carbon atonms, (i) -CN, (j)
t he hal ogen at om0 ofk)44lnet erocycl es sel ected fromthe class conspefriusgo/ 834
pyrrolidinyl, 15 piperidinyl, piperazinyl, norpholinyl and
t hi onor pholinyl, and (1) aryl or heteroaryl selected fromthe class
consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and
oxazolyl, (vii) -SO2R108, wherein R108 is: (a) phenyl, wherein said phenyl
noiety is optionallg substituted with 20 one noiety selected fromthe

%

cl ass consi stGompoynds ofcformulad arhess dns N, AstT @Hgmd R G sryhssyathrsizedas 1 to
6 carbons, ang. - i 7 drogen or alkyl of 1 to 6 carbon
atons), (b) gﬂﬁg er%%?é |dgg3@88§%é ggﬁggwfron1the cl ass consisting of
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and 25 thionorpholinyl,
wherein said hetergcyclic group is optionally substituted with one noiety
sel ected fromcheme H] ass consisting of the hal ogen atons, straight or
branched alkyl of 1 to 6 carbons, and -OR118 (whereigs R118 isghydrogen or
al kyl of 1 to 6 carbon atons), or -74 WO 01/07440 PCT/ 884 (c¢)
strai ght or bramnghed al kyl 1 %Bm; t ons, wherein said.glk | noiety is
optionally subdtituted withfone ietyl selected fromthe ass consi sting
of the hal ogen\ at ons, PBii,r ai htlgi\branched %h#yl of 1to car bons, and

-OR119 (wherei 19 is hydnogen or alfkyl e—% 1 to E‘Nﬁf\r{ﬁﬁﬁtoms),
H4 R®

O 0

O\) o\éo R

Vil IX
RR_ _Z_ _R’
S
Acid | _
——

N N X
<§:l:_:IiR3
R4

| (A= 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

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

15
Analogs of I (A =N, A? = CH) where D is a carbon substituted with various groups, such
as halogen, CN, CHO, an alkyl group, an alkyl or aryl sulfide, sulfoxide or sulfone, may be

prepared as described below and outlined in Scheme III.
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(viii) -CORL109, wherein R109 is: (a) phenyl, wherein said phenyl noiety is
optionally substwowietisni th one noiety selected fromthe cl ass eonaised/issgy
of the halogen atons, straight or branched al kyl of 1 to 6 carbons, and
-OR120 (wherein 10 R120 is hydrogen or alkyl of 1 to 6 carbon atons), (b)
a heterocyclic group selected fromthe class consisting of pyrrolidinyl,

pi peridi nyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
het erocyclyl is optionally substituted wth one hal ogen, straight or
branched al kyl of 1 to 6 carbons, or 15 -OR121 (wherein R121 is hydrogen or
al kyl of %chém Iﬁarbon atons), or (c) straight or branched alkyl of 1 to 7
atons, wherein said alkyl noiety is optionally substituted with one noeity
selected fromthe class consisting of the hal ogen atons, straight or
branched al kyl of 20 1 to 6 carbons, and -OR122 (wherein R122 js hydrogen
or alkyl of 1gto 6 cagbon atons), and (ix) -CHO X R ?gen atom R3

is branched or unprayched alkyl of 1 to 3 carbon atons; |2; R4 is a group
of the formula - 5, wherein, R55 is: phenyl, which isYoptionally
substituted at thel|4-position ydd BRHRidehi ch i g ar Kk heteroaryl
selected from Nh\.ef/N consi smr?\dg?o%wuphenyidfa t hi op q\lﬁy , ridyl,
pyri m di nyl an@/kur , 3\/\/nerei - 01/ US00/ 18884
JR
R

4
Hal R

| (A'=N, A2=CH, D = CH) | (A* =N, A2 = CH, D = C-Hal)

| (AT =N, A2=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 Cl, Br or I and E is a functional
group transferable by an electrophilic reagent and can be, but is not restricted to, Cl, Br, I,
CN, alkyl, CHO, SO,M, SO,R or CO;R, where R is alkyl or aryl.

10  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 OC, and stirred for about 2 to 15 h.
Following workup and purification, I (A' =N, A*>=CH, D = C-Cl, C-Br, C-I) is obtained.

15  The halogen substituted compound I (A'=N, A?=CH, D = C-Cl, C-Br, C-I) may be

transformed to an organometallic intermediate I (A1 =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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hydrogen atons of said aryl or heteroaryl group is optionally replaced
with: (i) methwoo1/f144) -CN, 5 (iii) nitro, or (iv) halogen, ¢e8By/used sgss
(©O -CN, (D) nitro, or 10 (E) halogen; R5is d; Zis =C(H)-; and, R7
is C; and pharmaceutically acceptable salts thereof. 15 Penultimtely
preferred are conpounds of fornmula |I wherein: A is =N; A2 is =C(H)-; D
Is =C(S2R1)-, wherein Rl is selected fromthe class consisting of: 20 (A

nmet hyl , and (B) saturated heterocyclic groups selected fromthe class
consi sting oflkyyerayl kithhym oraﬁiqgearddp%gﬁnt Brlf)eﬁgawn?tpm&nateﬁ@ecgwsmwe

e S LR B RSP PR REL IR ol it i,

oxo, (ii) -OR¥4hide, amlaikybnariR&ilfongt chloride, an alkyl or aryl disulfide, an alkyl- or
arylthiosulfonate, an alkyl or aryl chloroformate, an alkyl halide, N,N-dimethylformamide

5 or sulfur dioxide, to produce the anolog of I (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 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
provide sulfoxides or sulfones. The sulfinate salts may be further transformed to produce

10  sulfones and sulfonamides as described below.

More specifically, compounds I (A =N, A% = CH) with D = CN may be obtained by
treating a solution of the corresponding halide, preferably iodide I (A'=N,A’=CH,D=
C-I), in a solvent such as THF with an alkyl magnesium reagent, such as cyclopentyl

15  magnesium bromide, at about —78 to 0 °c, preferably about —30 to —40 ©C, under an inert
atmosphere, for about 1 to 5 h to generate an organomagnesium species I (A'=N, A?=
CH, D = C-Mg). Tosyl cyanide is then added and the reaction allowed to gradually warm
to ambient temperature and to proceed for about 1 to 24 h. Following workup and
purification, I (A' =N, A% = CH, D = C-CN) is obtained.

20
Compounds I (A' =N, A%=CH, D = C-SO,R where R = alkyl or aryl) may be obtained by
treating the organomagnesium species I (A'=N, A>=CH, D = C-Mg) as generated above
with an alkyl or aryl sulfonyl chloride. Alternatively, one may add an alkyl- or
aryldisulfide, or an alkyl- or arylthiosulfonate (prepared by oxidizing the corresponding

25 alkyl or aryl disulfide, for example with 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

30  peroxymonosulfate or m-chloroperoxybenzoic acid.
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(a) a hydrogen
of said al kyl

atom (b) alkyl of 1 to 7 carbons, wherein one hydrogen atom
gvowpoiooptional ly replaced with -OH, -OR110 (whec®iusodrissd

is -76 WO 01/07440 PCT/ US00/ 18884 an al kyl noiety of 1 to 6 carbon

atons), -NH2, -

NHMe or -NMe2, or (c) acyl of 1 to 7 carbons, wherein one

hydrogen atom of said acyl group is optionally replaced with -OH, -OR111

(wherein R111 i
-Nwe2,  (iii) -

s 5 an alkyl noiety of 1 to 6 carbon atons), -NH2, -NHWe or
CONR105R106,, wherein R105 and R106 are each independently:

(a) a hydreriapouadph{A Gt Ny BY <CHuWithiD 5/C-60aRcHbere R 1syan alieyl or awaryl gioyps or

cycl oal kyl

opti onal | ym Obe?r%gr%%lgﬁ g)?l[r? %@&%8{%%&&@?&69%@1%&8 %Se ééﬁ]aq% Vfg&igt%a: iyl

noi ety of abptopriatecititydonanll ohivyofornidts,in a MbiVent sublives?THF patrabolii -@0 ey +78 °c,

pi peri dinyl,

pi perazi nyloor norpholinyl, or, wherein R105 106
const i t ut é)r%lfega&&ﬁbgvba?(%‘i%ﬁrtwéalf %wert@?'fvefggerafforaa yt & E%?Bbﬁﬂi‘ﬁgﬁ% whi ch

toget har wiQidd®

and wherei n one car

e Pci[?tcﬁ&gﬁﬁwa%toqb@m BRhYERRe HNEALEAT IV Aid ¥oU1SK. OFifdwifig ' | NI,

on atomi1n said hydrocarbon bridge is optionally

repl aced mypenching, forNampler withivgueous sadium GR@RMDAte, whtkupiand Rubificational By dF ogen
atom or red 9 _ ed . kyl of 1 to 7 carbon atons , 20 (v)
strai ght "%Ur aﬁhﬁgj& gé@? 1',905_)?31116937 carbon atons wherein one or two

hydr ogen at ons

of said alkyl group are optionally replaced with noieties

Compounds I (A' =N, A? = CH) with D = C-CHO may be obtained by treating a solution

10 of the corresponding halide, preferably iodide (I: A' =N, A*=CH, D = C-I), in a solvent
such as THF with an alky] lithium, such as 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
15  chloride, workup and purification, I (A' =N, A’ =CH, D = C-CHO) is obtained.

One may also synthesize certain compounds of the invention by treating the

organomagnesium intermediate as generated above with sulfur dioxide to generate an

intermediate magnesium sulfinate salt. This intermediate may be treated with alkylating

20

25

30

reagents, such as alky! 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, Al=
CH, D = C-SO,CI). The sulfonyl chloride can in turn be treated with amines to produce

desired sulfonamides 1 (A1 =N, A?=CH, D= C-SO,NRR’ where R and R’=a 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 example with acyl, alkyl,

aryl, carbamyl or sulfonyl as described below and outlined in Scheme IV.
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I ndependent|ly selected fromthe class consisting of: (a) oxo, (b) -OH 25
(c) -OR113, wherwoni®l4d3 is alkyl of 1 to 6 carbon atons, (d) POCDShiB18884
(e) -NH2, (f) -NHWVe, (g) -Nwe2, 30 (h) -CO2H, and -77 WO 01/07440

PCT/ US00/ 18884 (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 two hydrogen atons
of said acyl &oup is optionally 5 replaced with a noiety selected from
the class codeheselYy of: (a) -OH, (b) -OR115,wherein R115 is alkyl of 1 to
6 carbon atons, (c) -NH2, (d) -NHwWe, 10 (e) -Nwe2, (f) -NHCOWw, (9)
oxo, (h) -CQ2 R116, wherein R116 is alkyl of 1 to 3 carbon atons, (i) -CN,

15 (j) the hal ogen atons, R _Z._ R’
RA_Z R |
| >
¥
"_ N N X
e N X R"-X Qr
§|/ - \ N R3
g\/N R do, W
R4 ] 2
50, N
N ( /7
() N
N R
H
| (A =N, A2 = CH, D = SO,NRR") | (A'=N, A2 =CH, D = SO,NRR)
(where NRR' is piperazine) (where NRR' is N-substituted piperazin

In Scheme IV, R” is a functional group transferable by an electrophilic reagent and can be,
but is not restricted to, an alkyl group, COR, CONRR’, CO;R, or SO;R, where R or R’ is
alkyl or aryl.

10  The compound bearing the heteroatom can be treated with reagents such as an alkanoyl! or
aroyl chloride, alkanoyl or aroyl anhydride, alkyl halide, alkyl or aryl sulfonyl chlorideor
alkyl or aryl isocyanate to produce compounds where 1 (A'=N,A’=CH)andDis a
carbon substituted with a sulfonamide which itself is further substituted with various
groups such as alkyl or aryl amides, alkyl amines, alkyl or aryl sulfonamides, and alkyl or

15  aryl ureas.

More specifically, compounds I (A' =N, A2 = CH) and where D is a carbon substituted

with a piperazinesulfonamide which itself is further N-acylated may be obtained by

treating a solution of the corresponding piperazinesulfonamide, in a solvent such as N,N-
20  dimethylformamide with an appropriate carboxylic acid, in the presence of a coupling

agent, such as polystyrene resin-bound carbodiimide, at about 20 ©C for about 2 to 24 h.
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(k) heterocycles selected fromthe class consisting of pyrrolidinyl,

pi peri di nyl, pipeoazomd, norpholinyl and thionorpholinyl, and e&x/wmoyisses
heteroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, 20 (vii) -SO2R108,
wherein R108 is: (a) a heterocyclic group selected fromthe cl ass
consisting of pyrrolidinyl, piperidinyl, piperazinyl and nor phol i nyl
wherein said heterocyclic group is optlonally substituted with_one noiety
sel ect ed fhodawingswerkyp angd puafieationgcomposnds) @ht= Yy A%raﬂéh@mi whatgD Bfsa 25 to
6 carbons 21 ] [&l f 1 to 6 carbon
at ons) , (V|ﬁﬁgsumtuuﬁgg%@ﬁgre nﬁ%éﬁgﬁémﬁ%gﬁﬁgﬁﬂﬁg gﬁ%%%é(fc group sel ected
fromthe class consisting of pyrrolidinyl, piperidinyl, plpera2|nyl and

nor phol i nyl wherejn said 30 heterocyclyl t.i onal tituted with
one hal ogeMeraitivglyy CS%FomP"/“B‘gV\Ea@i F@g ﬁ@ff‘{)@QBBPfB ign o fb)ﬁ’ﬁnched al kyl of

11to6 CachHQSonanng (p%gzlnés\/iﬁ@ﬁa%ﬂe Rl 23okvent sa¥H EQQEHloﬁgmé’thiﬂél witfad tO 6

car bon at ons) I S an oxygen atom R3 1s nethyl; R4 is
a group ofappmﬂatmadimnayL@aZ@B@IOMe,rle|tln: prefmge pEa bmewh as Wiithylaiine, at

et er oary 08D AbFRierfaSx BBE I B b syt o T FollVif abhcfing, ©"

for example with aqueous sodium bicarbonate, workup and purification, the desired

acylated piperazinesulfonamides are obtained.

10
Compounds I (A' =N, A% = CH) and where D is a carbon substituted with a
piperazinesulfonamide which itself participates additionally in an urea linkage may be
obtained by treating a solution of the corresponding piperazinesulfonamide in a solvent

such as dichloromethane with an appropriate isocyanate, at about 0 to 40 OC, preferably

15 about 20 °C for about 2 to 24 h. Following workup and purification, compounds I (A’
N, A2 = 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
20  piperazinesulfonamide which itself is further N-sulfonylated may be obtained by treating a

solution of the corresponding piperazinesulfonamide, in a solvent such as dichloromethane

with an appropriate sulfonyl chloride, in the presence of a base, such as triethylamine, at

about —20 to 20 °C, preferably about 0 OC for about 15 min to 2 h. Following quenching,

for example with aqueous sodium bicarbonate, workup and purification, compounds I (A'
25 =N, A? = CH) and where D = is a carbon substituted with a sulfonylated

piperazinesulfonamide are obtained.
Functional group transformations well known in the art may be employed to modify the

substituents on D illustrated above to obtain additional compounds of the invention.

30
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10 phenyl, pyridyl, and pyrimdinyl (B) -CN, (B) nitro, or (C) hal ogen;
R5 is O; 15 Z iwodDpHue; and, R7 is C; and pharnaceutical |y aecepsedissss
salts thereof. It will be appreciated that the conpounds of the fornula I
have at | east one chiral center. 20 Utimately preferred are those
conpounds of formula | with the absolute stereochem stry depicted below in
formula Il. RS ZR7 ANX Az \p,NR3 R4 (Il) Also preferred are t he
foll owing specific conpounds: 25 -79 WO 01/07440 PCT/US00/18884 C g d
C | a _ Analpggoffj (8 =\NyDr CH} where A%/is a carbon substituted with various groups, such

as halogen, CN, CHO, an alkyl group, an alkyl or aryl sulfide, sulfoxide or sulfone, may be
prepared as described below and outlined in Scheme V. In Scheme V, M is a metal atom,
such as Li or Mg, Hal is Cl, Br or I, and E is an functional group transferable by an

5 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.

Scheme V

e 7 R R Z R
® -
¥
N-halogen succinamide
N N
g ﬁl
RS

| (A*=N, A2=CH, D = CH) | (A' =N, A2 = C-Hal, D = C-Hal)

R Z R’ 5 7
| AN R I Z\ R
Z —

1.RM N\ N X 1. RM N N X
2. Hr Ha'_gﬁfpe 2B E_erias
R R

I (A'=N, A2=E, D=CH)

| (A* =N, A2 = Hal, D = CH)
10

The desired N-halosuccinimide (about 2 mole equivalent relative to I) is added in portions

to a solution of I (A1 =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
15 about 2 to 15 h. Following workup and purification, I (A'=N, A’=D = C-Cl, C-Bror C-

I) is obtained.

-95-



=i =0Br &===0C - Cd C N~NO \NNO N/ ~-N O=0(N 504
I C C'(: A NwWoMwyor4N O \ NBr \ NT 0==0 O0=S=0 0 | N NH eciHusosisssi
-80 WD 01/07440 PCT/US00/18884 CI CI C1 C NO NNN<ONNL- N

The compound I (A' =N, A% =D = C-Cl, C-Br or C-I) may be treated in a solvent such as

THF with an alkyl magnesium bromide, such as cyclopentyl magnesium bromide, at about

—78 to 0 °C, preferably about —30 to —40 °C, under an inert atmosphere, for about 1 to 5 h.

An aqueous acid, such as 1N hydrogen chloride or saturated NH4Cl solution, is then added.
5  Following workup and purification, I (A'=N, A?=C-Cl, C-Br or C-1, and D = CH) is

obtained.

The halogen substituted compound I (A' =N, A*= C-Cl, C-Br or C-I, and D = CH) may
be transformed to an organometallic intermediate I (Al =N, A’>=C-M, D = CH, where M

10 is an metal atom, such as Li or Mg) by treatment with an organometallic reagent, such as
an alkyl or aryl lithium or magnesium reagent. This organometallic intermediate may be
reacted with an electrophile, such as an N-chloro-, bromo- or iodo- succinimide, tosyl
cyanide, an alkyl halide, an alkyl or ary! sulfonyl chloride, an alkyl or aryl disulfide, an
alkyl- or arylthiosulfonate, an alkyl or aryl chloroformate, N, N-dimethylformamide or

15  sulfur dioxide, to produce the analog of I (A' =N, D = CH) where A?is a carbon
substituted with various groups, such as Cl, Br, I, CN, an alky] 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,

20 such as an alkyl bromide or iodide to produce sulfones. Alternatively, the sulfinate salts
may be transformed into the sulfonyl chlorides with a chlorinating reagent, such as NCS.
The sulfonyl chlorides may be reacted with an amine to produce sulfonamides I (A'=N,
A?=C-SO,NR'R? D = CH).

25  More specifically, compounds I (A' =N, D = CH) with A? = C-CN, C-SO,R or CO,R,
where R is alkyl or aryl, C-CHO, C-SO,Cl and C-SO,NRR’ may be prepared from the

corresponding halide or organomagnesium species as described above (Scheme III) for D.

Functional group transformations well known in the art may be employed to modify the

30  substituents on A? illustrated above to obtain additional compounds of the invention.
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15

Functional group transformations also allow the derivatization of R*. In particular, when
R* is a brominated or iodonated benzyl group, these halogens can often be replaced with
aryl groups by techniques known in the art, for example by treating a solution of the
halogenated benzyl group, with an organometallic reagent such as an aryl boronate,
boronic acid or stannane, in a solvent such as a mixture of toluene and ethanol, in the
presence of a base, such as aqueous sodium carbonate, with a metal catalyst, such as
Pd(PPhs)s, at about 75 to 110 °C, preferably about 85 °C for about 2 to 24 h. Following
workup and purification, I (R* = CH,C4HsAr) is obtained, where Ar can be, but is not
limited to, furyl, phenyl, pyridyl, pyrimidyl and thiophenyl.

Compounds of formula I with A' = A>=D =N may be prepared as illustrated in Scheme

VI and described below.
Scheme VI

R2 Ze R’ R? Z R RY
= x | ™ |
1. Alkylation

.

2. Oxidation

NaN, NH

N
etso—( Io — '\{N_ CO,H
. N7L

Coupling

————

Conditions N N.__0O
N, T |
N/N R3

| (AT= 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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treated with a suitable oxidizing agent such as potassium peroxymonosulfate to give
sulfoxide X. A solution of X is then treated with NaN; at ambient temperature for about
12-24 h. Upon workup and purification, carboxylic acid XI is obtained. Intermediate XI
is then reacted under standard peptide coupling conditions, for example treatment with 1-
5  (3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) and 1-
hydroxybenzotriazole (HOBT) and a base, such as diisopropylethylamine, in a suitable
solvent such as DMF for about 5 to 24 h at ambient temperature. Following workup and

purification, I (A' = A’=D =N) is obtained.

10  Compounds of formula I where A'=N, A’=N, and D = CH may be prepared as

illustrated in Scheme VII and described below.

Scheme VII
RGANAR R._ _Z_ _R
| |
NH,NHCHO X Acid =
X - = - -

N O
N{&r‘:}i
N\~N R?
R4

| (A, =A, = N, D =CH)

e
R4
15 Xil

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 XII is treated with a catalytic amount of an

20 acid, such as p-toluenesulfonic acid in a suitable solvent, such as toluene. Molecular
sieves or a trap to collect water formed in the reaction may be employed. The reaction is
heated at reflux temperature for about 3 to 12 h. The desired compound of formula I (A'=

N, A2=N, and D = CH) is obtained following purification.

25 Analogs of [ (A' =N, A? = N) where D = C substituted with various groups may be
prepared as described above for analogs of (A'=N, A’=CH).
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The invention is further described by the following synthetic examples.

Synthetic Examples

Example 1

XHI

XVI 1

10
A solution of amino-ester XIII and 3,5-dichlorophenylisothiocyanate (1:1 molar ratio) in
1,4-dioxane was heated at 90 °C under N, for 10 h. The mixture was concentrated to give
the thiohydantoin derivative XIV. The product was characterized by 'H NMR and mass
spectroscopy.

15
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H 5 -84 WD 01/07440 PCT/US00/18884 CI CIl C1 C1 N_( NONNO NN ©CS=0O
O=S=0 (N) N N IwOoNoN4N OL~"N O-N HH, and C C N O N _~ pCymuNoo/18884
O=S=ON NN O5~kNH 5 and their pharnaceutically acceptable salts.
Additionally it will be noted that certain conpounds are usedul as
intermediates in the synthesis of the above conpounds of the invention. In
particul ar, conpounds of the

To a solution of PPh; (9.0 mmol) in toluene (20 mL) under N, was added azide XV (9.0
mmol). After stirring at room temperature overnight, thiohydantoin XIV (4.5 mmol) was
added. The mixture was sealed under N; in a pressure tube and heated at 130-140 °C for 3-
4 days, concentrated and purified by silica gel chromatography to gave the product XVI.

5  The product was characterized by '"H NMR and mass spectroscopy.

To a solution of X VI 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 NaHCQ;, dried (Na;SO4) and concentrated. The residue was

10  purified by silica gel chromatography to give the title compound 1, m.p. 36 —37.5 °C. The

product was characterized by 'H NMR and mass spectroscopy.

15

o

N N0
N=( ° and/or N=(

N
|

-
-~
-
-
-~

Br Br

To a solution of compound 1 (1.82 g, 4.04 mmol), in CH,Cl, (20 mL), cooled to 0 °C was
20 added in small portions N-iodosuccinimide (1.43 g, 6.04 mmol). Pyridinium p-
toluenesulfonate (100 mg, 0.40 mmol) was added and the mixture was stirred at 0 °C for 3

h, during which, additional N-iodosuccinimide (400 mg, 1.68 mmol) was added to
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10 forrmula -85 WD 01/07440 PCT/US00/18884 ClI C NN O N R R2 wherein,
R is selected fwomiphaocl ass consisting of: 5 (A) hydrogen, (Bpcrhsoo/ 18884
hal ogen atons, and (C) SO2-M+' wherein Mt is (i) Li+, (ii) Na, 10 (iii)
K+, or (iv) MgX+, wherein X is a halogen; and R2 is selected fromthe
cl ass consisting of: (A) the hal ogen atons, (B) aryl, selected fromthe
class of 15 (i) phenyl, (ii) pyridyl, and (iii) pyrimdyl, and (C OCN.
20 Synthesis of the Conpounds of the Invention

complete the reaction. The mixture was diluted with CH,Cl,, washed with 10% Na;SO;

solution, dried and concentrated. The residue was purified by silica gel chromatography to
_ give a mixture of the title compounds 2 (1.86 g) and 2a (0.53 g). The products were
characterized by "H NMR and mass spectroscopy.

5
Diiodide 2a may also be produced from 1 as the only product by using more than 2 mole
equivalents of N-iodosuccinimide in the same procedure as described above.
10 Example 3

Cl Cl

A solution of compound 2 (33 mg, 0.0572 mmol) in THF was treated with a 2.0 M solution
15 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 NH4Cl solution at 0
°C. Extraction with EtOAc followed by silica gel chromatography gave compound 3 as a
20 foam (9.5 mg, 35%). The product was characterized by 'H NMR and mass spectroscopy.
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Compounds of the invention nmay be prepared by the general nethods descri bed
bel ow. Typical lwooneaabi on progress nmay be nonitored by thin | ayer/usoo/188s84
chromat ography (TLC) if -86 WO 01/07440 PCT/ US00/ 18884 desired. If
desired, internedi ates and products nmay be purified by chromatography on
silica gel and/or recrystallization, and characterized by one or nore of
the following techniques: NMR nass spectroscopy and nelting point.
Starting naterials and reagents are either conmercially avail able or may
be prepared by one skilled in the art usExmpledet hods described in the
chemcal literature. Internediates used in the preparation of the conpounds
of formula | may be prepared by the nmethod described bel ow and outlined in
Scheme |I. Schene | RS Z R7T R3RAR5\ R7 1) ag. Base Heat H2N CO2H + | /

2) Acid Qzzz/NO \ 3 COHeat R R Ill LV V R5 Z,R7 R5 Z R7 P2S3
Hydrolysis | /C'$D©}£':2/NSSNO \ R4 H Ra
N N0
N=( 0 N=
N NN
[ HO
Br Br
2 4

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 NH4Cl solution (1 mL) was added. Extraction with EtOAc

10 followed by silica gel chromatography gave compound 4 as an oil (3.0 mg, 11%). The

product was characterized by 'H NMR and mass spectroscopy.
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N 10 VI VIl An appropriate amno acid (111) is dissolved in agueous base
(such as, for exsoph®744NaCH, KOH, Na2CO3, NaHCO3 K2CO3 or KHCOZPpCcams00/18884
warmed to between about 20 and 90 C. An appropriate isocyanate (1V) is
added to this m xture and the resulting solution is 15 stirred until the
reaction essentially reaches conpletion. Upon cooling, the mxture is
acidified and the resulting ureidoacetic acid is isolated by filtration or
by extraction into -87 WO 01/07440 PCT/ US00/ 18884 organic sol vent.
Renoval of solvent produces the i nt er redi2@mpled ei doacetic acid. In the
manner reported by Sauli (US Patent 4,099,008), the internedi ate
ur ei doacetic gpid s gyclized by heating i@ t he preggnce of a catalytic
amount of aci gachyas, for exanple, sulf Y yd,” met hanesul foni ¢ aci d,
benzenesul foni c § or hydrochloric acid) in @ organi ¢ or aqueous
solvent, to produt¥’the desired hydantoin (V). Wykup consists of
coll ection of the fjydantoin by filtration and pugification by, for exanple,
silica gel chjx Qphy or recrystallizatjane —fhe thiocarbonyl VII is
desired, sevegal ‘reggents are kKnown in the Ifiteratlire which will 10 convert
carbonyls to tRpocasbdenyls. A typical sequen mnyo ves heating the
substrate with/ a reeagent such as P2S3 in a h 8h bHoi|l i ng sol vent such as
ih

tetralin for bétwee gand 48 h. Isolation o? e-praduct foll ows
relatively standard i
organi ¢ sol vent such™y

itions such as the diMgBri g the mxture into an
Et OAc and washing this mx wi th water and

satur ated aqueous Na foll owed by drying and concentration. Purification

is 15 acconplished by Silica gel chromat ography or F%crystallization, to

afford VI. Interned ate VI can be selectively hy&rolyzed to the desired

nonot hi ocar bonyl conmpound depending on the choice of conditions. In

general the thiocarbonyl at the 4-position of the ring is nore susceptible

to nucl eophi |4 6o16QMHbE {ounti 2 €3, 3S3GRMYE A 89 nilOof TAF 47 iRated with
cyclopentylmagnesium bromide (2.6 mL, 2 M, 5.2 mmol) at —40 °C under argon. The

S

mixture was stirred at —40 °C for 40 min and then SO, was bubbled in over 1 min. The
mixture was stirred at —40 °C for 15 min then at room temperature for 1 h before being
concentrated twice under vacuum from dry THF to produce the solid magnesium salt 5.

10
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20 species (VI1) by treatnent wi th aqueous ethanol am ne foll owed by acid
hydrol ysis. Purwbiotatsuon is easily perforned by silica gel chroreragi@msys
or recrystallization. Alternatively, the methyl or ethyl ester of Il may
be reacted with an aryl thioisocyanate (I1V: -NCS instead of -NCO in a

sui tabl e solvent, such as 1, 4-di oxane, under an inert 25 atnosphere at

about 50-100 C for about 1 - 24 h to provide VII. If one uses the racemc
1l or ester of Ill, the product (Vor VII) is racemc at the asymetric
carbon. By starting with a single enantifx@Bmleé |11 or ester of 111, one

obtains the single enantionmer of V or VII. 30 -88 WD 01/ 07440
PCT/ US00/ 18884 Conpounds of formula | where A = N, A2 = CH and D = CH nmay

be synt hesi zed as iIIustrat ed in Schene |l and described bel ow. Schene I
Rs ~ R N3PP3I 8’3h3 o VIl NN O OBppaR4R J O VIIIl IXRs Z
R7 Acid

The magnesium salt 5 (1.00 g, 1.62 mmol) was dissolved in 5 mL of dry DMF and treated

with Mel (0.5 mL, 8 mmol) at room temperature for 1.5 h. It was then heated to between

40 and 50 °C for 1 h to complete the reaction. The reaction mixture was diluted with water

to stop the reaction. Extraction with EtOAc followed by silica gel chromatography gave 6
10 (3.66 g, 66%). Mp = 92 -93 °C. The product was characterized by 'H NMR and mass

spectroscopy.
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C~-NXNRI R4 5 1(A =N A2=CH,D=CH) Azide VIII is added to a solution of
PPh3 in a suitabveosotment such as toluene, under inert atnosphecesnsissss
allowed to stir at anbient tenperature for about 12 - 24 h. The
appropriate thiohydantoin VIl is then added and the reacti on heated under
inert 10 atnosphere, preferably in a sealed tube at about 130 - 140 C for
about 1-4 days to provide | X after concentration and purification by
silica gel chromatography. An acid, such as trifluoroacetic acid, is added
to a solution of I X in a solvent such as dichl oroethane and heated under
inert atnosphere at about 50 - 100 C fom,ghopt-12 - 24 h to provide | (A
=N A2 =CH D= CH after standard wo purification. 15 Anal ogs of
Il (A =N A2 = CH where Dis a carbon substituted with various groups,
such as hal ogen, CN, CHO, an al kyl group, an alkyl or aryl sulfide,

sul foxi de or sul fone, may be prepared as described bel ow and outlined in

Scheme 111. -89 WQ01/67440 PCT/ US00/ 18884 cfche RS ZR7r RS\ R7T X
X C»WNN X N-haﬁge] succinimde N1/N C - @RS 4 a Hal R

r — “:EE)

Br

For this example, the racemic iodide 2b was used as the starting material. Compound 2b

/Z
=z

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)

10 in THF (0.2 mL), cooled at —20 °C was added CH3MgBr (1.4 M in THF, 0.21 mL, 0.294
mmol) under Ny. The solution was stirred at —20 °C for 15 min. A solution of compound
2b (34 mg, 0.059 mmol) in THF (0.5 mL) was added. The reaction mixture was stirred at
—20 °C for 2 h and then at room temperature overnight before being quenched with
saturated aqueous NH,4Cl at 0 °C. The mixture was extracted with EtOAc, dried with

15 NaySO, and concentrated. The residue was purified via preparative thin layer
chromatography (prep-TLC) to give 2 mg (yield: 6%) of 7. The product was characterized
by '"H NMR and mass spectroscopy.
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R I (ALl=N, A2=CH,D=CH) I (Al =N, A2 = CH, CHal) R5 R7 R R7 RM N~N
N~N X NR3 /\/\woMiB3i404 /| 4 MRERI1 (A N, A2 = CH, D = C BLTIUS(oxisss4
N, A2 = CH, D=CE) 5 1In Schene Ill, Mis a netal atom such as Li or M,
Hal is d, Br or I and Eis a functional group transferable by an
el ectrophilic reagent and can be, but is not restricted to, d, Br, I, CN
al kyl, CHO, sS&2M SM2R or CO2R, where Ris alkyl or aryl. 10 The desired
N- hal osucci ni m de (about 1 nole equivalent) is added in portions to a
solution of I (A =N A2 =CH D=CH, in a suitable solvent such as
nmet hyl ene chloride at about -10 Cto ag‘g%lﬁ@g §terrperature, preferably at
about 0 C, and stirred for about 2 to 1 . ol | owi ng wor kup and
purification, I (A =N A2 =CH D=Cd, CBr, CIl) is obtained. 15 The
hal ogen substithed conp Iund Il (A = N, = CH, =Cd, GBr, CI) my
be transfornmed’tezgnNerdanonetal [ic int ; Il (A =N A2 =CH D=
CM where Mis a @: atom such as Li by treatnment with an
organonetal lic reage&pt”, such as an -90 WD O 440 PCT/ USOQO 18884 al kyl or
aryl lithiumor a GrNgnard reagent. This organonetallic internediate nay be
reacted with an gl ect @il e, such as an,\ , brono- or iodo-

onyl chloride, an al kyl

succi ni m de, togyT \ cyani de, —amat®yl or Nér'
or aryl di sullﬁéﬁ/'\é
chl or of or mat e, aI al

D
1

kyl - or aryl titn N an al kyl or aryl
hal i de, N, N-di net hyl f hm de

Br Br
2¢c 8

For this example, the racemic diiodide 2¢ was used as the starting material. Compound 2¢

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
10  cyclopentylmagnesium bromide (2.0 M in ether, 1.36 mL, 2.72 mmol) under nitrogen. The
solution was stirred at —30 °C for 1.5 h before a saturated aqueous NH4Cl solution was
added. The mixture was warmed to room temperature and extracted with EtOAc. The
organic layer was dried with Na,SO4 and concentrated. The residue was purified by silica
gel chromatography to give the iodide 8. The product was characterized by "H NMR and

15  mass spectroscopy.
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5 or sulfur dioxide, to produce the anolog of I (A =N A2 = CH where D
is a carbon subsoiotmgtsad wth various groups, such as C, Br, |, PCRuUSa18884
al kyl 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 pot assi um peroxynonosul fate, or mchl orobenzoic acid, to provide

sul foxi des or sulfones. The sulfinate salts may be further transforned to
produce 10 sul fones and sul fonam des as descri bed bel ow. Mre
specifically, conpounds | (A = NExample %@)BIRLOR38XX)CN may be obt ai ned by
treating a solution of the corresponding halide, preferably iodide |I (A =
N, A2 =CH D= Cl1), in a solvent such as THE with an al kyl magnesi um
reagent, such a<l gt yl 15 magnesi um br orgig about -78 to 0 C,
pref erably about - -40 C, under an inert fhere, for about 1 to 5
h to generate an o magnesi um species | (A =W A2 = CH D=CM).
Tosyl cyanide is theg added and the reaction allowdd to gradually warm to
ambi ent tenperature 8gd _ip proceed for about 1 to R h.o Fol | owi ng wor kup

and purificatioN=(0 (K = N—A2 = ¢H D = C ON=('s ¢btai ned. 20 Conpounds
I (A = N, A2|7(Q?N < G SRR where R g g K 2 1) may be obtained by
treating the orgahomagngsi um speci es | IYIg 2= , D=CM) as

generated above wth ag.alkyl or aryl sulfonyl chloriXe.
one may add an al kyl - aryldisul fide, or an al kyl aryl t hi osul fonate
(prepared by oxidizing correspondi ng 25 al kyl or di sul fide, for
exanple with m chl oropdroxybenzoic acid in a suitabl e solvent such as
nmet hyl ene chl ori de) andBrhen heating the reaction at ghout the refl ux
tenperature of the &olvent for about 1 to 3 hto 8btain | (A =N A2 =
CH D= CSR where R=alkyl or aryl) after workup and purification. The
resul ting product may be oxidized to the corresponding sul foxide or
sul fone with i I j ot Zi . i 0
per oxymondsui Rl 1P R LS 1RERY, 19 o) P FHET ) 3640 °C was adde
cyclopentylmagnesium bromide (2.0 M in ether, 0.293 mL, 0.586 mmol) under nitrogen.

Al ternatively,

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
10  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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WO 01/ 07440 PCT/ US00/ 18884 Conpounds | (A =N, A2 = CH with D= CCXRR
where R is an alhkglo1ora4an aryl group, may be obtai ned by treatingctrhsoo/ 18884
or ganomagnesi um speci es as generated above with an appropriate al kyl or
aryl chloroformate, in a solvent 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 5 allowing the reaction to warmto roomtenperature over about 30
mnto 1 h Follow ng quenching, for exarrpl e W th agueous sodi um

bi car bonate, workup and puri fi catExamplg 10¢#0. BIRR)93 CH D=COC®R is
obtai ned. Conpounds I (A" = N, A2 = CH with D= CCHO nmay be obtai ned by
treating a solution 10 of the corresponding halide, preferably iodide (I:
A =N A2 =CH D=C1), in a solvent such as THE with an al kyl [ithium
such as n-BuLi at about -50 to -120 C, pref rabl a(ﬁout -100 C, under an
i nert atnosphere xft! 15 min to 1 h. N; \ yl formam de i s added
and the reaction gr ly allowed to warmto 0 C and stirred for
about 1 h. Foll ow ng enching, for exanple w aqueous anmmoni um 15

chl oride, workup and purification, I (A =N, =CH D=CCHO is

obt ai ned. One ~ gnt hesi ze certain ReisOof the invention by

treating the organymagnesi umnterredi ate AS §endrated above with sul fur
di oxide to gene’r‘&ﬁ”a { nt er medi at e naby nate salt. This
internediate may be treajed with al kylating 20 reagents, such as al kyl

hal i des to produce addi al conpounds of the fo
wth D=CS®2R (R = a The i nternedi ate nmag m sul finate salt may
al so be treated with N~spborosucci ni m de to generate~the sul fonyl chloride
I (A =N A2 = CH D=CS®Cl). The sulfonyl chloride can in turn be
treated with am nes {0 pB'bduce desired sulfonamdes'l (A = N, A2 = CH D
= CS2NRR where R dnd R = a hydrogen 25 atof@ an al kyl or aryl group, or
t oget her conprise part of a heterocyclic ring). Analogs of I (A =N A2 =
CH with D= GS®@2NRR where R and R together conprise part of a
heterocyclic kifg RS HRGb&EIRSIITRRY, 055 GRRSIFIIPHR GIGANFWR k&haen. for

exanpl e

| (A =N, A2 =CH

cyclopentylmagnesium bromide (2.0 M in ether, 83 pL, 0.166 mmol) at —30 °C under
nitrogen. The mixture was stirred at —30 °C for 1 h before a solution of tosylcyanide (53
mg, 0.28 mmol) in THF (0.2 mL) was added. The mixture was stirred at ~30 °C for 10
10 min, then at room temperature for 1 h. The reaction was quenched with saturated NH4Cl
solution at 0 °C. Extraction with EtOAc followed by silica gel chromatography gave
compound 10 as a foam (10 mg). The product was characterized by 'H NMR and mass

spectroscopy.
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pi perazine, can be further substituted on the second nitrogen, for exanple
with acyl, al kylwoo3074aeyl, carbanyl or sulfonyl as described bebPowusnsissss
outlined in Scheme IV. -92 WO 01/07440 PCT/US00/ 18884 Schenme IV RS Z R7
R5 ZR7I R-XNYNX ~NXN)-RR Nsa RARS02RSI2N NCO ¢ NNR
H I (A =N, A2=CH, D=SO2NRR' ) | (A" =N, A2=CH, D=SO2NRR' ) (where NRR is

pi perazi ne) (where NRR is N-substituted piperazin 5 In Schene IV, R'" is a
functional group transferable by an el ectrophilic reagent and can be, but
is not restricted to, an al kyl group, COR, CONRR , CO2R, or SO2R, where R
or R is alkyl or aryl. 10 The corrpougg AEAL {9 the heteroatom can be
treated with reagents such as an al kan '?r_aroyl chl ori de, al kanoyl or
aroyl anhydride, alkyl halide, alkyl or aryl sulfonyl chlorideor alkyl or
aryl isocyanate_to produ&e conpounds where | &ib\ = N, éIZ = CH and Dis a

D G

NN MeOZS&N

Br Br
8 11

A solution of the iodide 8 (88 mg, 0.152 mmol) in THF (1 mL) was treated with
cyclopentylmagnesium bromide (2.0 M in ether, 230 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

10  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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carbon substituted wth a sul fonam de which itself is further substituted
with various grwopsosdeh as al kyl or aryl am des, al kyl am nes, pairhgbo/msss4
aryl sul fonam des, and al kyl or 15 aryl ureas. Mre specifically,
conmpounds I (A" = N, A2 = CH) and where Dis a carbon substituted wth a
pi perazi nesul fonam de which itself is further N-acyl ated may be obtai ned by
treating a solution of the correspondi ng piperazinesul fonamde, in a

sol vent such as N, N 20 di net hyl formam de with an appropriate carboxylic
acid, in the presence of a coupling ag&iempledeh as pol ystyrene resin-bound
car bodi i m de, cat ahout .20 C for about 2 to 24 h. ;93 WO (4/07440

PCT/ USO0/ 18884 i ng wor kup and purification, podnds | (AL = N, A2
= CH) and where s a carbon substituted with an
pi per azi nesul fonamyte are obtained. Alternatively, t
obtained by treatifjg a solution of the 5 correspondi ng
pi per azi nesul fipns =0 n a sol vent such as dichlg Y& with an
appropri ate allka or aroyl chtertde™in the prigsefjce/of a base, such as
triethyl am ne, apgut -20 to 20 C, preferably ut 20 for about 15 mn
to 2 h. Foll ow quernching, for exanple with aqu s “sofdi um bi car bonat e,
wor kup and purifTreat#o the desired acyl ated pi pefazi ng onam des are
obtai ned. 10 ®4&mpo | (A =N A2 = CH and whidee D car bon
substituted with a per azi nesul f onam de which itself payficipates
additionally in an urég
t he correspondi ng Bip azi nesul fonam de in a sol vent
di chl oronet hane wi Th an appropriate isocyanate, at abo oo 40 C,
preferably 15 about 20 C for about 2 to 24 h. Fol |l owi ng Wefkup and
purification, conpounds I (Al = N, A2 = CH) and whet2 D = is a carbon
substituted with an urea functionalized piperazinesul fonam de are
obt ai ned.

5 A solution of compound 6 (0.1 g, 0.19 mmol) in 2 mL of toluene was treated with 5-
trimethylstannylpyrimidine (0.07 g, 0.28 mmol) and Pd (PPhs)4 (22 mg, 0.02 mmol) and
the mixture was heated to reflux overnight. Upon cooling, the solvent was removed by
rotary evaporation and the residue was purified by preparative TLC. This produced 50.4
mg of compound 12. Mp = 139 — 141 °C. The product was characterized by 'H NMR and

10 mass spectroscopy.
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Alternatively, conpounds I (A = N, A2 = CH and where Dis a carbon
substituted w t hwe o1/84pi per azi nesul f onam de which itself is furpbensoo/18884
N-sul fonyl ated nay be obtained by treating a solution of the corresponding
pi perazi nesul fonam de, in a solvent such as dichloromethane wth an
appropriate sulfonyl chloride, in the presence of a base, such as
triethylamne, at about -20 to 20 C, preferably about 0O C for about 15 mn
to 2 h. Follow ng quenching, for exanple w th aqueous sodi um bi carbonat e,
wor kup and purification, compounds | (AExampged3N A2 = CH) and where D = is
a carbon substituted with a sul fonyl ated pi perazi nesul fonam de are
obt ai ned. Functional group transformations well known in the art may be
enpl oyed to n®ld]f heCl substituents on D ill ustCa bo¢e to obtain
addi ti onal conpo of the invention. 30 -94 WO 01 0 PCT/ US0O0/ 18884
Anal ogs of | (A ! D= CH where A2 is a carbon ¢ ituted with various
groups, such as hal ogen, CN, CHO an al kyl group, an al kyl or aryl sulfide,
sul foxi de or sulfome, _gay be prepared as describ%gqu owqand outlined in

[

Schenme V. In peRene /;, Mis a netal atom such 3¢ My, Hal is O, Br
or I, and E i§ #Qcti onal group transferabl e Iy aX¥ el ectrophilic
reagent and ca be,§ b is not restricted to, d, CN, al kyl, CHO
S2M SO2R or -mv ere Ris alkyl or aryl. SchseQ Ry Z R7 Rs \ R7

N- hal ogen succhﬁgnl N X 3rjiR3 Hal R4 R4 Hal N, A2 = CH D
CH | (A1 = al, D= CHal) R5 Z R7 Rs

Br

13

5 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(PPh;)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

10  was characterized by '"H NMR and mass spectroscopy.
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1. RMNYN X 1. RMN-Nx 2. H+ Hal~-N TIR3 2. + EEN R3 R4 R4 1( Al =N, A2=Hal ,
D=CH) | (ALlN, A2=ByO@iip74440 The desired N hal osuccini m de (about 2pow/lus00/18884
equi valent relative to |l) is added in portions to a solution of I (A =N,
A2 = CH D= CH, in a suitable solvent such as nethylene chloride at
about -10 C to anbient tenperature, preferably at about 0 C, and stirred
for 15 about 2 to 15 h. Follow ng workup and purification, I (A =N A2 =
D=Cd, CBr or G I) is obtained. -95 WO 01/07440 PCT/ US00/ 18884 The
compound | (A" = N, A2 = D=Cd, CbBrExmge|l} may be treated in a sol vent
such as THE wth an al kyl nmagnesi 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
i nert at nosphekg Qr_@bout 1 to 5 h. An aqueouflacie h as I N hydrogen
chloride or satu ] NHACl solution, is then added. i
purification, | \ ~ N A2 =Cd, CBr or GI, and
The hal ogen substijuted conpound I (A" N A2 = CGd,
CH) may be transjik to an organonetallic |nter

= O is an netal atom such
W th an or ganQye {C reagent, “such as an al kyl wh | ithiumor
magnesi um r eag . AThYs organonetal lic |nterned|at nay e reacted with an
el ectrophile, g an N-chl oro-, brono- |odo Oguccini m de, tosyl
cyani de, an al : g, an al kyl or aryl sulfony chI e, an al kyl or
aryl disulfide, Yl - or aryl t hi osul fonate, (an r aryl
chl or of or mat e, et hyl f or mam de or :F

CH) is obtained.
¢-Br or CI, and D =
Qded (AL =N A2 =

/I~ My) by treatnent

2 +'+

14

5 A solution of compound 2 (100 mg, 0.17 mmol) in 2.5 mL of THF was treated with
cyclopentylmagnesium bromide (0.14 mL, 2 M in ether, 0.28 mmol) at —40 °C under
argon. The mixture was stirred at —40 °C for 40 min and then SO, was bubbled in over 1
min. The mixture was stirred at —40 °C for 15 min then at room temperature for 1 h and
finally at 45 °C before being concentrated twice under vacuum from dry THF to produce

10 the solid magnesium salt. 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 NH4Cl and extracted into EtOAc. Upon concentration, the crude product was

15  purified using preparative TLC to yield compound 14 (26 mg) as an oil. The product was
characterized by "H NMR and mass spectroscopy.
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15 sul fur dioxide, to produce the analog of I (A = N, D= CH where A2 is
a carbon substiwoted7sbt h various groups, such as C, Br, |, CNpcawsad/isghs
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 pot assi um peroxynonosul fate, or mchl orobenzoic acid, to sulfoxides or
sul fones. The sulfinate salts may al so be reacted with an al kyl ati ng
reagent, 20 such as an al kyl brom de or iodide to produce sul fones.
Alternatively, the sulfinate salts nayEsempleddsfornmed into the sul fonyl
chlorides with a chlorinating reagent, such as NCS. The sulfonyl chlorides
may be reacted with an amne to produce sulfonamdes | (A =N A2 =
CSX2NR R2, D= CH. 25 More specifically, conpounds I (A" = N, D= CH)
with A2 = GCN, CGS®2R or CO2R, where Ris alkyl or aryl, GCHO C SQC

and G SG2NRR e prepared from {hec correspondi ng halide or g
or ganonmagnesi u ci es as descrfbgd Rbove (Schene I11) fow Functi onal
group transformatyons well known i e art may be enployed t dify the

30 substituentss=;(N A2 i | FustTated abpwgCt o obtaim=addi ti onal cqupeunds of
the invention. -%f W Ql/ 07440 FEF 884 Functiondl oi-ep
ow t he derlvat;z on of R4. In riichrar, en R4

transformations al So &
is a brom nated or iodonaked benzyl groupy hese hal ogens can ofte

replaced with aryl,groups by te qk\ﬁ kp own in the art, for exanpl esrby
enat

treating a solution of the halo rbenzyl group, with anXX
organonetal lic reagent such as al yXvilbor-ohate, 5 boronic acid or

stannane, in a solvent such as a m xture of &oluene and ethanol, in the
presence of a base, such as aqueous soch arbonate, with a netal
catal yst, such as Pd(PPh3)4, at about 7 110 C, preferably about 85 C

for about 2 to 24 h. Fol | ewrrAg—workup andj
i s obtained, where Ar can be, but is notN/(Il
pyridyl, pyrimdyl and thiophenyl. 10 &N

ification, | (R4 = CH2CAHGAr)
pted to, furyl, phenyl,

Br

15
5  2.00 mL of 1 N NaOH was added to a solution of 0.85 g (1.91 mmol) of XIV and 0.30 mL
(0.35 g, 2.30 mmol) of 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 MgSQOs,
and concentrated in vacuo to give an oil (0.98 g). Flash chromatography on silica gel
10  afforded 0.77 g (85%) of XVII as clear oil. The product was characterized by '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

15  mmol) of NaHCOj; in 7.5 mL acetone and 2.5 mL H,O. After stirring 5 h, the reaction was
diluted with EtOAc and washed with saturated aqueous Na,SO3 and brine. The combined
aqueous phases were extracted with EtOAc and the combined organic phases were dried
over MgSQ, 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.

20
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Compounds of formula | with A = A2 = D= N my be prepared as illustrated
in Scheme VI ansodestwobed bel ow. Scheme VI 15 R5 z R7 R5 R7 RBCRIS0/18884
Al kyl ati on NaN Szzz~ N O30 NO 3 NH 2. Oxidation EtSO- N CO2H R3 N4 R3
NNMR3 Fi RA RR VII XXI R5 Z R7 Coupling Conditions NNo NI rg Rs
RA 1 (A =A2 =D=N) Internediate VII is treated with an al kyl ati ng agent such
as diethyl sulfate, in a suitable solvent such as aqueous base and THE
After workup and purification, the internediate is -97 WD 01/07440

PCT/ US00/ 1888 thisrasbwesadded A48 &@rQSann@l)&f |f‘éﬁﬁtlF hydragidnend dSrmbiof dot BYSQim

per oxymonosul n
Nt h Kok at gl feforfn s BRI GO TC fpadh AL 10 B WPhopbudsSaddf Bt Al e
puri ficati on,precdpitsixywhich vasiestradted ﬁlt@EtcaAQe)chshémWﬁh Iﬁ‘E@l, ditied ¥ver MgS®hand

[ f I ]
\rMe? ﬁt id undercogée%?rgga?n egc%%ltg % 7(:20gugtl sloﬂg pro ucci{ t"ll“hcisn \§vas ﬂgsrh cei));grrnrgtogra}pileecfl ;[)r{nsslﬂ;[:a

5 geltogive 0.31 g (41%) of XIX as a white solid.

A mixture of 0.15 g (0.319 mmol) of XIX and 15 mg of p-toluenesulfonic acid and 0.30 g

of 4A molecular sieves in 3 mL of toluene was refluxed 5.5 h. The reaction was applied

directly to a silica gel column and was purified via flash chromatography, to afford 0.12 g
10 (82%) of 15 as a yellow foamy resin. The product was characterized by 'H NMR and mass

spectroscopy.
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5 (3-di met hyl am nopropyl ) - 3- et hyl car bodi i m de hydrochl ori de (EDC) and 1-
hydr oxybenzot ri axologofsOBT) and a base, such as dii sopropyl et hyl agirnspo/igssa
suitable solvent such as DMF for about 5 to 24 h at anbi ent tenperature.
Fol | owi ng workup and purification, I (A = A2 = D=N) is obtained. 10
Compounds of fornmula | where A = N A2 = N, and D= CH may be prepared as
illustrated in Schene VII and described below. Schene VII R5 1 R7 RS\ RY
NH2ZNHCHO Acid X O NONN O N3 NONR3_ rFRR R4 Rg 15 XIl I (A = A2 =
N, D= CH Internediate X (Schene VI) Examplgdbed with formic hydrazide in
a suitable solvent such as DMSO under an inert atnosphere at about 50 to
100 C for about 5 to 24 h to provide XII after workup and purification.

I nt er nedi at e XPK ddted with a cat@ punt of an 2@ G

p-t ol uenesul foni c d in a suitable sol such as tol uene.
sieves or a trap ol l ect water formed the reaction my bge
The reaction is ated at reflux tenperat re for about 3 to 12 h. The
desired conp la | (A' and D = CH) Oned
follow ng purific 25 Anal 0gs of 4_%2'_(:(%', AT =T V\/erg‘LS(D—C
substituted with varf/ious groups may be‘Npre ed as descri b&g ab for
anal ogs of I (A = = CH. -98 WD 01/07440 PCT/ US00/ 18884

Br Br Br
Xvill XX 16

5 A solution of XVIII (Example 15) (130 mg, 0.266 mmol) in DMF (1 mL) was treated with

NaNj (140 mg, 2.15 mmol) at room temperature for 20 h. The mixture was diluted with
H,0 and extracted with EtOAc. The organic layer was dried (Na,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.

10
To a solution of XX (28 mg, 0.060 mmol) in DMF (0.5 mL) was added HOBT(16 mg,
0.118 mmol) and EDC (23 mg, 0.120 mmol). The mixture was stirred at room temperature
for 2 h before diisopropylethylamine (31 L, 0.18 mmol) was added. The mixture was
stirred at room temperature for 10 h, diluted with water, and extracted with methylene

15  chloride. The organic layer was dried, concentrated and purified by silica gel
chromatography to give 16 (15 mg, 56 %). The product was characterized by 'H NMR and

mass Spectroscopy.
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The invention is further described by the foll ow ng synthetic exanpl es.

Synt heti ¢ Exanplwe oi®saxanple 1 C1 C OV OCI / C NH\ | _; NprOr/nRoor1s8s4
NCS Br XI1l XIVr G C C G N3IIPh3 1 \ PPh3NXIVNN O>--- N O
OOO1N QUZ4, xvl rr XvI 1 10 A solution of amno-ester Xl Il and
3, 5-di chl orophenyl 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 ohydant oi n derivative XIV. The product was characterized by 1H NMR and

mass spectroscopy. 15 Example 17
Cl c
Cl QCI
N N
= CuCN N —N
@) —_—
\_N 0 OME S\/jN/ o)
160 °C i
PO 83%  rO2
Me Me
Br
6 17 CN

5 A mixture of 375 mg (0.709 mmol) of compound 6 and 70 mg (0.779 mmol) copper (I)
cyanide in 1.5 mL was stirred in dry DMF and heated for 4 h at 160 °C under Ar. After
cooling, water and EtOAc were added and the reaction was filtered, the solids were washed
with EtOAc, to afford 90 mg of a green solid. The filtrate was extracted with EtOAc,
washed with water, dried, and concentrated under reduced pressure to 335 mg of resin.

10  The solids were suspended in 2 mL EtOAc and stirred overnight with 16 L SOCl,. H,O
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

15  characterized by "H NMR and mass spectroscopy.
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-99 WO 01/07440 PCT/ USO0/ 18884 To a solution of PPh3 (9.0 mml) in toluene
(20 mL) under NAvoasoadded azide XV (9.0 nmol). After stirring aCTUS00M8884
t enperature overni ght, 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, concentrated and purified by silica gel chromatography to gave the
product XVI. 5 The product was characterized by 'H NVR and mass
spectroscopy. To a solution of XVI in dichloroethane was added
trifluoroacetic acid (TFA, 5-6 eq). Theﬁéﬁmmﬁuﬁb was heated under N2 at 90
C overnight. Thegresidue was taken up in EtOAg  washed with saturated
NaHCO3, dried (Na, &) -and conc . ated The oue was 10 pufified by
silica gel chroma «aphy to glv Eltitle co q §'1, nlp 36
The product mas cl aracterlzed b H NMR and na spe 5 nple 2
15a ¢ a aXN o \chey N omsNo Br
2a To a sol uti § conmmmnd : RPTS. ,
cooled to 0 C was{ 20 adé®&d |n 8l | pokSh ofs
6.04 mol ). Pyridi p- tol uen f onat e (100
and the m xture wa irred at. O or 3 h, du
N-i odosucci ni m de (40
1 XXI XXII

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,

5  the mixture was poured into water and EtOAc was added and the reaction was filtered, and
the solids were washed with EtOAc, to afford 1.82 g of grey solid. The filtrate was
separated and the organic phase washed with H,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,O and EtOAc were added, the reaction was filtered

10  and the solids were washed with EtOAc. The filtrate was extracted with EtOAc, the
organic layer was dried, and concentrated under reduced pressure. The crude products were
combined and purified via flash chromatography to 890 mg (36%) of unreacted 1, 960 mg
(46%) of XXI, as well as 310 of mixed fractions.

15  N-iodosuccinimide (580 mg, 0.256 mmol) was added to a solution of 960 mg (2.44 mmol)
of XXI and 61 mg (0.244 mmol) of pyridinium p-toluenesulfonate in 10 mL methylene
chloride at 0 C. The reaction was allowed to warm to room temperature and was stirred
overnight. The reaction mixture was concentrated under reduced pressure, the residue
diluted with EtOAc, washed with saturated aqueous Na,S,03, dried and concentrated under

20  reduced pressure. The 310 mg of mixed fraction were treated similarly as described above.
After isolation, the two residues were combined and purified via flash chromatography to
afford 1.08 g (64%) of compound XXII as a resin. The product was characterized by 'H
NMR and mass spectroscopy.
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WO 01/ 07440 PCT/ USOO 18884 conplete the reaction. The m xture was diluted
with CH2C12, waswedimidh 10% Na2SC8 solution, dried and concent peragoo/18se:
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 mass spectroscopy. 5 Diiodide 2a may al so be
produced from 1 as the only product by using nore than 2 nole equivalents

of N-iodosuccinimde in the same procedure as described above. 10 Exanple 3
Cl G O O Asalutionof 3M ¢yqlpmentylmagmesiugn bronNde IN4ANNLp2 48 nymedy) iMELE) Wes on

of conpound 2 . Q57 in T . | 2 | on
15 of cycl opear%it{jl g?%n%%oelgﬁl%nrﬁ fﬁlr'(?)%h%éoé E‘f“‘ﬁ%ﬁl&ﬁm%]&{;ggﬂé @Jn%/’ler'régﬂl%é

ni trogen. Then anibiteruepensions Mhe redtion waSttirted fof 12 nlin bet3lr € @ndsthtniSOpwasf
tosyl cyanide (70 ng, 0.367 mmol) in THE (0.5 nlL) was added. The m xture
was stirred dubbledieferg min. Thefepction mighe Wag pFesdifon A addiipnl d eminph that
reaction S 1 : ti : agl.l on
i e L e L R A S R R
foam (9.5 ng,soB884vashiedevitir BgOcinddredandeaciceninded).b at kbdd/Rnapedatoeeste give

SopeCtrOSCOpy'lAié%%cggp(())u]h/dofslla%%bFe)lcg-E/slgﬁg.O/ 18884 Example 4 C / G C [/ C
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NNONNNN Br Br 24 5 Asolution of conmpound 2 (32 ng, 0.055 mmol)
in THE was treatwdonotdaon-BuLi (44 uL, 1.5 M 0.067 mmol) at - 100T@SwIkB84
nitrogen. The m xture was stirred at -100 C for 15 mn before DVF (50 ulL)
was added. The m xture was stirred at -100 C for 15 min then O Cfor 1 h
before a saturated NHACl1 solution (1 nL) was added. Extraction with EtQAc
10 followed by silica gel chromatography gave conpound 4 as an oil (3.0 ny,
| 199. The product was characterized by 1H NVR and nass spectroscopy. -102
WO 01/ 07440 PCT/ US00/ 18884 Exanple 5 @y_mm_ﬁbxa ] C A\ NONO N\ N\ |
MyBr Br Br 2 5 5 A solution of conpound 2 (2.5 g, 4.33 nmol) in 25 nL of
THE was treated wth cycl opentyl nagnesi um bromde (2.6 nL, 2 M 5.2 nmol)

at -40 C under argon. The m>»Xure was stirred at -40 C for 40 min and then
SO2 was bubbled in over 1 mn. ) ] xture was stirred at -40 C for 15 mn
then at roomtenperature for 1 \_bgfore being concentrated tw ce under
vacuum fromdry THE to produce the solid nagnesiumsalt 5.

Ne N
~0
NCS g ©
iy

18 —_—
SO,
I
(N
w
H 1

piperazine
THF

CN
9

5 To astirred solution of 177 mg (1.33 mmol) N-chlorosuccinimide in 10 mL dry THF, was
added 500 mg (0.709 mmol) of 18 giving a yellow solution that was stirred 10 min.
Piperazine (760 mg, 8.86 mmol) was added giving a pale suspension that was stirred 0.5 h.
The reaction was filtered, the filtrate washed successively with water and 2N NaOH was
dried, and concentrated under reduced pressure. Purification of the residue via flash

10  chromatography afforded 225 mg (58%) of 19. The product was characterized by 'H
NMR and mass spectroscopy.
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10 -103 WO 01/07440 PCT/ US00/ 18884 Exanmple 6 CI C1 C C N ONO \ NN
02 02 MyBr Me \woBnoBuo5 6 5 The magnesiumsalt 5 (1.00 g, 1.62cmusb)1sses
dissolved in 5 nL of dry DMV and treated wth Mel (0.5 nL, 8 mmol) at room
tenperature for 1.5 h. It was then heated to between 40 and 50 Cfor 1 h
to conplete the reaction. The reaction mxture was diluted with water to
stop the reaction. Extraction with Et OAc foll owed by silica gel

chromat ography gave 6 10 (3.66 g, 66%. M. = 92 -93 T. The product was
characterized by 'H NVR and nass . -104 WO 01/07440

PCT/ US00/ 18884 Exanple C1 / C C C N<NCNO NNM\I \I

cl cl c
CI C' CI
NCS 30% HBr/HOAc \l/
18—’ N\ \r °c - . o " \l/ 0
CH,C,
5
Example 20

To a stirred solution of 71 mg (0.532 mmol) N-chlorosuccinimide in 4 mL dry THF, was
added 200 mg (0.283) of 18 giving a yellow solution that was stirred 10 min. Methyl

10  isonipecotate (479 mL, 3.54 mmol) was added giving a beige suspension that was stirred
0.5 h. The reaction was filtered, the filtrate washed successively with water then 2N
NaOH, was dried and then was concentrated under reduced pressure. This residue was
purified via preparative TLC to give 87 mg (51%) of 20. The product was characterized
by 'H NMR and mass spectroscopy.

15

Example 21

A stirred solution of 70 mg of 20 in 0.35 mL 30% HBr in acetic acid was stirred 3.5 h at
50° C. Water was added, the reaction was filtered and the solids were washed with H,O.
20 The solids were dissolved in alcohol, precipitated with water and filtered, and then were
dried under vacuum at 50° C to give 43 mg of a beige powder. The aqueous filtrates were
extracted with EtOAc to afford another 17 mg , to yield a total of 60 mg (88%) of 21. The

product was characterized by 'H NMR and mass spectroscopy
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5 2b Br 7 Br For this exanple, the racem c iodide 2b was used as the
starting materi avooQompound 2b was prepared by the sanme procedupeTas00/18884
conmpound 2, using racemc 1. To a solution of anhydrous LiCl (10.0 ny,
0.236 mml) and CuCN (10.5 ng, 0.117 mmol) 10 in THE (0.2 nL), cool ed at
-20 C was added CH3MgBr (1.4 Min THF, 0.21 nmL, 0.294 mvol) under N2. The
solution was stirred at -20 C for 15 mn. A solution of conpound 2b (34
ng, 0.059 mol) in THE (0.5 nL) was added. The reaction m xture was stirred
at -20 Cfor 2 h and then at roomte over ni ght before being
guenched with saturated aqueous NH4CL at O T. The m xture was extracted
with EtOAc, dried with 15 Na2SO4 and concentrated. The residue was

purified vi& mimﬁrarta‘tlil%\mg {0060 mayed) of lefB- (Iﬁmbt!ngtaaﬁhq)p(qpyﬂp’ré'lh@cathmdghﬁck 2 ny

Shect oscoppsarorbiepBRF bt Be § BR5 G Shet I in L Chiedl A Seroifor p 1

N N O NN Ojn M N Br ABimord# g wa uBblell ih Sv@XamR £hd stidRd TGCH Mt £10° @difiEthés

was used as the starting material. Conpound 2c was prepared by the sane
procedur e agt wonpismpgragere forsi-h . Aaicrgiditional lﬁmgwfﬁ@Q:wa@nd@ﬂ t@dmr@@mwnzc

(766 ng, n THE 1‘%) Wa,
cycl opent yI %é es?%tr}ﬁe%ls et lﬁh% Seareﬁgﬁgthe‘?[ ngp yed t%gt}rzo Vr?m)gl}t
ni trogen. Th&ctien hﬁiﬂuwﬁwxﬁ@nséntfamuo arynesOurdek eerdu&e&pxhsdneé ahé th reaﬂw ﬁzhs?d
aqueous NHACL sol ution was
purified via preparative TLC to afford 13 mg (38%) of 22 as a resin. The product was

10  characterized by 'H NMR and mass spectroscopy.
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added. The m xture was warnmed to roomtenperature and extracted with EtOAc.
The organic | ayweoonasudri ed with Na2SO4 and concentrated. The reeirdiseo/vssss
purified by silica gel chromatography to give the iodide 8 The product
was characterized by 1H NVMR and 15 nmass spectroscopy. -106 WO 01/07440
PCT/ USO0/ 18884 Exanple 9(9. BIRT0938XX) Cl / C C C N-( NONNO N
MO2CkN 8 Br Br 5 To a solution of the iodide 8 (113 ng, 0.196 mml) in
THE (1 nmL) at -40 C was added cycl opentyl magnesi um bromde (2.0 Min
ether, 0.293 L, 0.586 mml) under nitr&3ample 2Bhe sol ution was stirred at
-35 Cfor 90 mn before nethyl chl orofcprmate (0.1 nm, 1.47 mmol) was
added. The m xture was stirred at -35 mn and then at room
tenperature for 1 h before a saturated s solution of NHACL was added.
The m xture 10 was extracted with EtOCAc7and the organic |ayer was dried

w th Na2SO4 and concentrated. The due was purified by silica gel

chr omat ogr aphy to gi ve the product §). The product was

characteri zed.I y 'H®™MVR and _nass spctrscoi -107 WO 01/07440

PCT/ USO0/ 1888 Exaastypiperazk@( 10. Bl RT®I37 XX el G V1 V1 NNON N

O N NCN THF
)
Y

23

A stirred solution of 27 mg (0.201 mmol) of N-chlorosuccinimide and 76 mg (0.107 mmol
5  assuming 80% purity) of 18 in 2 mL dry THF was stirred for 5 min at room temperature.
N-Acetylpiperazine (86 mg, 0.67 mmol) was added, and the resulting white suspension
was stirred for 1 h. The reaction mixture was diluted with EtOAc, ﬁltéred and the filtrate
was successively washed with 2N HCl, 2N NaOH and H,O, was dried and concentrated
under reduced pressure. The residue was purified via preparative TLC to give 33.5 mg

10 (53%) of 23. The product was characterized by 'H NMR and mass spectroscopy.
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Br Br 8 10 5 A solution of the iodide 8 (32 ng, 0.055 mol) in THE (0.8
m.) was treated woythppent yl magnesi um brom de (2.0 Min ether, 83Bcijusbo/issss
mol ) at -30 C under nitrogen. The m xture was stirred at -30 C for 1 h
before a solution of tosylcyanide (53 ng, 0.28 mmol) in THE (0.2 nL) was
added. The m xture was stirred at -30 C for 10 10 mn, then at room
tenperature for 1 h. The reaction was quenched with saturated NH4C
solution at 0 C Extraction with Et OQAc fol |l owed by silica gel

chr omat ogr aphy gave corrpound 10 as a fBzample@4ny). The product was

characterized,by-1H

PCT/ US00/ 1883111 y%@é‘?ﬁ%’vg“fi‘ ¢ aty Al @dh%%%%%ymerﬂ%e%(tm%%xg@%? K e B
8 11 5 A solution of the iodide 8 (88 ng, 0.152 nmol) in THE (1 nL) was
treated with cycl opentyl magnesi um bromde (2.0 Min ether, 230 L, 0.46

mol ) at -30Cunder nltrog @rmxturewa tirred at -30 Cfor 1 h
bef ore met hanesy /c%/g chl q (60 L, 0. cNWwas added M xture
was stirred aiF for 1 h then at ,&}‘n ‘a}"}‘&a@”f 1gk—_Thg
reacti on was thad wth—mgrr—at—ed hSO|UtIO ction
w th Et OAc foII @ #1i cangeI chroma gr gave corrpourﬂzl 18418 ny,

Cl

XXV
XXI II XX\ ¢

Et;N

Cl Cl o
Dcu \©/ (__Y\Na cl ol
(o]

N ] TFA XXVII (;

Cr o |ch|oroethane \( tnphenylphosphlne

\ N xylenes §(

& N CN

H 3

XX XXVII XXV

' thiophosgene

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

10 5 hbetween—10 and 0° C. Aqueous ammonium chloride was added, and the aqueous layer
was extracted with ether. The organic layer was dried and concentrated under reduced
pressure. The residue was purified via flash chromatography and subsequently
recrystallized from CH,Cl,-pet ether to afford 5.04 g (78%) of a white solid. The product
was characterized by '"H NMR and mass spectroscopy.

15
A mixture of 5.00 g (9.67 mmol) of XXIV and 5.78 mL (14.6 mmol) of 40%
benzyltrimethylammonium hydroxide in H,O 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

20 was added, and the mixture was allowed to stir overnight. A solution of saturated aqueous
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35% . The product was characterized by 'H NVR and mass spectroscopy. -109
WO 01/ 07440 PCT/WE0064@884 Exanple 12 C1 CI C C \ | \ I N NpOrisoq 188840
\ NNO2C®2 M\ M Br 6 NON 12 5 A solution of conpound 6 (0.1 g,
0.19 mmol) in 2 nmL of toluene was treated with 5-

trinmet hyl stannyl pyrim dine (0.07 g, 0.28 nmmol) and Pd (PPh3)4 (22 ng, 0.02
nmmol) and the m xture was heated to reflux overnight. Upon cooling, the

solvent was renmoved by rotary evaporation and the residue was purified b
prepar ati ve TW&COpiand therasyeeusdapy was exaged wihFs0Ae. The oxganic lagg wasylgied@n
The product was ch ctarl ' . . py. -110 WO
01/ 07440 PCT/ QBT é‘i‘ﬁeﬂéég‘?r%e%’rislﬁ_‘%%ﬁ&?}%e“éﬁe w\géﬁur?f%c‘% st
chromatography to afford 2.78 g (82%) of XXV as an oil. The product was characterized

by '"H NMR and mass spectroscopy.

Thiophosgene (0.723 mL, 9.48 mmol) was added to a solution of 2.75 g (7.90 mmol)
XXV in 28 mL CH,CI, at 0° C, resulting in an orange solution. Triethylamine (4.40 mL,
31.6 mmol) was added and the dark solution was allowed to warm to room temperature
and was stirred overnight. The reaction was diluted with EtOAc, washed with saturated

10  aqueous NH,CI, re-extracted 2X EtOAc,then was dried and concentrated under reduced
pressure. The residue was purified via flash chromatography to afford 1.35 g recovered
impure XXV as well as 1.08 g impure XXVI. The recovered XXV was subjected to
reaction conditions similar to that above, and after isolation and purification yielded an
additional 0.28 g of impure XXVI. The two samples were combined and purified again via

15  flash chromatography, to afford 0.92 g of pure compound XXVI. The product was
characterized by 'H NMR and mass spectroscopy.

Triphenylphosphine (1.18 g, 4.51 mmol) was added portionwise to a solution of 580 mg
(4.51 mmol) of XXVII in 10 mL of xylenes and was stirred for 2 h at room temperature. A

20  solution of 880 mg (2.25 mmol) of 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 mg of impure XXVI, and 290
mg of impure XXVIII contaminated with triphenylphosphine oxide The sample of XXVIII
was treated with 0.49 mL (6.3 mmol) trifluoroacetic acid in 4 mL of 1,2-dichloroethane in

25  apressure tube, purged with Ar, and heated at 110° C overnight. The reaction was then
treated with saturated aqueous Na,COs, extracted with ether, then dried and concentrated
under reduced pressure. The 420 mg of impure XXVI was treated under conditions similar
to that described above. After isolation, both residues were combined and were purified
via flash chromatography to afford 120 mg (13%) of XXI as an oil. The product was

30 characterized by 'H NMR and mass spectroscopy.
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NNC~N--~NC ZNNO2CR2 M 1M Br 6 N 13 5 A solution of
conmpound 6 (90 ngo oo4dormol ) in 2 nL of toluene, 1 nL of EtOH apdT@iSBo/188%84
of 2 M NaHCO3 was treated with pyridine-3-boronic acid (37 ng, 0.22 mol)
and Pd(PPh3)4 (20 ng, 0,02 mml). The m xture was heated 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 conmpound 13. Mp = 80 - 82 T. The product 10 was characterized by 1H NWR
and mass spectroscopy. -111 WD 01/07440 PCT/ US00/ 18884 Exanple 14 C C
aad ViVl N-(NCN.NO NO02 N HBr 2 H

Cl Cl Cl Cl

To a stirred solution of magnesium salt 5 (2.61 g, 4.22 mmol) in THF (50 mL) was added
N-chlorosuccinimide (0.79 g, 5.94 mmol). The resulting mixture was stirred at room
temperature for 1 h, then was poured into brine and extracted with EtOAc. The combined
10 extracts were washed with brine, dried over MgSQj4 and filtered and the solvent was
removed under reduced pressure. The residue was purified via silica gel chromatography

to afford 1.77 g (76%) of 25 as a foam which was characterized via 'H NMR and MS.

15
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14 5 A solution of conpound 2 (100 ng, 0.17 mml) in 2.5 nL of THE was
treated with cwbopenuyl magnesi um brom de (0.14 nL, 2 Min et hepCcTWS2B18884
mol ) at -40 C under argon. The mi xture was stirred at -40 C for 40 mn
and then SO2 was bubbled in over 1 mn. The mxture was stirred at -40 C
for 15 mn then at roomtenperature for 1 h and finally at 45 C before

bei ng concentrated tw ce under vacuumfromdry THE to produce to the solid
magnesi um salt. The nagnesiumsalt was treated with a m xture of
triethylanine (0.035 nL, 0.36 mvl) anéxanpelérosuccini nide (71 mg, 0.53
mmol ). After 15 mn, an excess of piperazine (119 ng, 1.38 mml) was added
and the reaction stirred at room tenperature for 3 h. The m xture was then
guenched by the addition of a solution of saturated NHACL and extracted
into Et OAc. Upon concentration, the crude product was.15 purified using
preparative TLC to yi ePincefpoufil 14 (26 ng) as an oi T "lOduct was
characterized by 'H NWVR a RSS spectroscopy. -112 WD O
PCT/ US0O0/ 18884 Exanple 1 ci ci / -gqCl_gci NOO
NNNOH/ OEta NH- H Br Br XIV XVIl n =0 Br

N—( ©

140
NHHS S(O\ O

Br

To a stirred solution of N-chlorosuccinimide (155 mg, 1.2 mmol) in THF (18 mL) at room
temperature was added 5 (600 mg, 0.97 mmol). The resulting yellow 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 overnight, then was

10  diluted with EtOAc, washed with brine, dried over MgSO4 and filtered and the solvent was
removed under reduce pressure. The residue was purified via silica gel chromatography to
afford 240 mg (40%) of compound 26 as a foam which was characterized via 'H NMR and
MS.
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XIEX XVIIl: n=1¢ci ci NO N< NVN=Br 155 2.00 nL of 1 N NaCH was
added to a sol utwom10f440. 85 g (1.91 mmol) of XIV and 0.30 nL (O0p&%/u300/B880
mol ) of diethyl sulfate in 8.5 nL of THE stirring in an ice-bath. After 10
mn in the cold, the reaction was warned to roomtenperature.and stirred
3.5 h. Aqueous ammonium chloride was added and the reaction extracted with
Et CAc, dried over MgSM, and concentrated in vacuo to give an oil (0.98
g). Flash chronmatography on silica gel 10 afforded 0.77 g (85% of XVII as
clear oil. The product was characterized by 1H NVR and mass spectroscopy.
A solution of 0.69 g (1.13 mmol ) of potﬁﬁgbﬁngeroxynnnosulfate in 2.5 nL
of 4 x 10-4 M EDTA was added to a stirred suspension of 0.76 g (1.61 nmol)
of XVIl and 0.68 g (8.05 15 mml) of NaHCO3 in 7.5 nL acetone and 2.5 nL
H2O. After stirring 5 h, the reaction was diluted with Et OAc and washed

W th saturated aqueous Na2SO3 and brine. The conbined aqueous phases were
extracted with EtOAc and, the congi ned organi ¢ phasesciwerg~dri@d over MgSO4
and concentrated in vacuo qyve 0.82 g of XVIII as a @ oil. The
QP

product was characterized LH NVR and mass spectrosc 20 -113 WO
N
0o
N:::(
o

01/ 07440 PCT/ US0O0/ 18884
j\QZ
N
MeO

Br

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 hydrochloride (50

10 mg, 0.81 mmol) was added followed by triethylamine (0.12 mL) and the reaction mixture
was stirred for 2 h. The mixture was treated with saturated aqueous ammonium chloride,
and then was extracted with diethyl ether. The organic layer was dried over MgSO4 and
filtered and the residue purified via preparative TLC to afford 127 mg (65%) of compound
27 as a foam which was characterized via 'H NMR and MS.

15
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To this oil was added 0.48 g (8.05 mml) of formc hydrazide and 3.8 nL of
dry DMSO and t hewoeaotdson was heated at 60 C under Ar for 10 h. Yérasoomssss
added giving a white precipitate which was extracted into Et OAc, washed
with H2O, dried over MgSHMi and concentrated in vacuo to 0.72 g of solid
product. This was flash chromatographed on silica 5 gel to give 0.31 g
(419 of XIX as a white solid. A mxture of 0.15 g (0.319 nmol) of X X and
15 nmg of p-toluenesul fonic acid and 0.30_g of 4A nolecular sieves in 3 nL
of toluene was refluxed 5.5 h. The reacE¥amplod8 applied directly to a
silica gel colum and was purified via flash chromat ography, to afford 0.12
g 10 (82% of 15 as a yellow foany resin. The product was characterized by

1H NVR and mass spectcasc . €114 WO 01/07440 PCT/ 0/ | Exanpl e 16
a "ca a aa aa aa o o\~ NHN EtSO- Oi N CO2H O m N' N NNE N
.1 NBr Br Br XVIlIl XX 1 A solution of XVIIl (Exa 5) (130 ny,

0.266 mmol) in DVF (1 nl) s treated with NaN3 (140 ng, 2 15 mmol) at room
tenperature for 20 h. The tupe was diluted with HO racted with

Et OAc. The organic |ay S 'ed (Na2SO4) and conce The residue
was purified by silicadgelN

W omat ography to give co Ne—
64% . The product was characieli zed by 'H NVR and mass[speétr

50, P02
MgBr [Nj
Br N Br
o)\
5 28

To a stirred solution of N-chlorosuccinimide (325 mg, 2.4 mmol) in THF (10 mL) was
5 added 5 (1.0 g, 1.6 mmol) in portions, at room temperature. The resulting yellow mixture

was stirred for 5 min, then 4-acetylpiperazine (830 mg, 6.5 mmol) was added. The
reaction mixture was allowed to stir for 1 h, then was treated with brine, and the aqueous
layer was extracted with EtOAc. The organic layer was washed successively with 1 M
HCI, saturated aqueous sodium bicarbonate and brine, then was dried over MgSO, and

10 filtered and the solvent was removed under reduced pressure. The residue was purified via
silica gel chromatography to afford 650 mg (63%) of compound 28 as a solid (m.p. 153-
155 °C) which was characterized via '"H NMR and MS. Alternatively, compound 28 can
also be prepared by the following method using compound 14 (Example 14): to a stirred
solution of 14 (200 mg, 0.33 mmol) in THF (20 mL) at 0 °C was added acetyl chloride

15 (0.23 mL, 3.3 mmol) and triethylamine (0.23 mL, 1.65 mmol). The reaction mixture was
allowed to warm to room temperature over 1 h and was stirred an additional 1 h at that
temperature. The mixture was poured into saturated aqueous sodium bicarbonate and the
aqueous layer was extracted with EtOAc. The organic layer was dried over MgSO, and
filtered and the solvent was removed under reduced pressure. The residue was purified via

20  preparative TLC to afford 193 mg (90%) of compound 28 as a solid which exhibited
identical spectral characteristics with those of the title compound prepared via the former

method.
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To a solution of XX (28 ng, 0.060 mml) in DM (0.5 nL) was added HOBT( 16
ng, 0.118 mol )wendoEWEC (23 ng, 0.120 mmol). The m xture was st pcrago@isss4
roomtenperature for 2 h before diisopropylethylamne (31 L, 0.18 mmol)
was added. The mixture was stirred at roomtenperature for 10 h, diluted
with water, and extracted with nethylene 15 chloride. The organic |ayer was
dried, concentrated and purified by silica gel chronmatography to give 16
(15 nmg, 56 % . The product was characterized by '"H NMR and nass
spectroscopy. -115 WD 01/07440 PCT/ US00/ 18884 Exanple 17 C C \ C \ N
N CuCN DV NNO 160 C Me 02 83% Me / 17 CN 5 A mixture of 375 ng
(0.709 nmmol ) of conpound 6 and 70 ng (G | ) copper (1) <cyanide in
1.5 nL was stirred in dry DMF and heated for 4 h at 160 C under Ar. After
cooling, water and Et OAc were added and the reactlon(yas filt?{ed t he
solids were washed wi ¢ Cho afford 90 ng of a Yresfi~seld. The

filtrate was extracted w QAc, washed with water, , and
concentrat ed under essure to 335 ng of resin. he solids were
suspended in 2 nmL EtOAc and|stirred overnight with 16 L SOC12. H2O and

Et OAc wer e added, rep-oas filtered and the fj 2 éxtracted with
Et OAc, washed mﬁth H2Q and_then was gonce under reduced

pressure. The conbi ned feNproducts were purified

25 29
5  To a stirred solution of 25 (900 mg, 1.6 mmol) in dichloromethane (10 mL) was added a

solution of 1-Boc-piperazine (670 mg, 3.6 mmol) in dichloromethane dropwise at 0 °C.
The reaction mixture was warmed to room temperature and allowed to stir for 2 h. The
mixture was diluted with EtOAc, washed successively with 0.1 M HCIl, water and brine,
dried over MgSO;, and filtered and the solvent was removed under reduced pressure. The

10 residue was purified via silica gel chromatography to afford 931 mg (82%) of compound
29 as a foam which was characterized via '"H NMR and MS.
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of conpound 17 as a white resin, after drying under vacuumat 60 C. The
product was 15 okenaoteei zed by 'H NVR and nass spectroscopy. - 2e®/Ud6d/18884
01/07440 PCT/ USO0/ 18884 Example 18 CI C c1 C Cl cl G C NN NYNNN
1. CySc8ropMgBr N OC | ONS OEther _. NNNO 1Dpo ~-NCHCZ $, $N1I,,,
| SOz \ / 11\ \ BrMg Br CNCNCN 1 XXI XXIl 18 A mxture of 2.50 g (5.54
nmol ) of conmpound 1 and 650 ng (7.20 mmol ) of copper (1) cyanide in 8 nL
of dry DMF was stirred and heated 5 h at 160 under Ar. After cooling, 5 the
m xture was poured into water and Et OAc Exagplebd 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 organi c phase washed with H20
and concentrated under reduced pressure to give 1.35 g of an oil. The grey
solids (1.4 g) were refluxed with 0.27 nL SOC12 in 15 nL EtOAc for 0.5 h.
After cooling, H20 and added, the reaction e led 10 and
the solids were washed wt OAC. Theflltrate was extr w th EtOAc,
the organic |ayer was dri and concentrated under red pr essure. The
crude products were conbin and purified via flash chronaf ography to 890
g (369 of unreacted 1,9 O0(46% of XX, as well as m xed
fractl ons.

N Br
P

29 14
5  This example describes an alternate synthesis of compound 14 (Example 14)

To a stirred solution of 29 (3.43 g, 4.9 mmol) in dichloromethane (30 mL) was added
trifluoroacetic acid (5 mL, 65 mmol). The reaction mixture was allowed to stir at room
temperature for 2 h, then was poured into 1 M NaOH and was extracted with
dichloromethane. The organic layer was dried over MgSQOy and filtered and the solvent

10  was removed under reduced pressure. The residue was purified via silica gel
chromatography to afford 2.20 g (75%) of 14 as a foam which was characterized via 'H
NMR and MS.

-130-



15 N-iodosuccinimde (580 ng, 0.256 mml) was added to a solution of 960 ng
(2.44 mmol) of w&Xl1ando61 nmg (0.244 mol ) of pyridini um p-tol uepesuisbosase
in 10 nL nethylene <chloride at 0 C. The reaction was allowed to warmto
roomtenperature and was stirred overnight. The reaction m xture was
concentrated under reduced pressure, the residue diluted with EtOAc,
washed with saturated agueous Na2S2C3, dried and concentrated under 20
reduced pressure. The 310 ng of m xed fraction were treated simlarly as
descri bed above. After isolation, t lesi dues were conbined and
purified via flash ahro ography to afford 1.08 g.(64% of conpound XXI I
as a resin. The product y characterized by 1H NVRE ASS spectroscopy.
-117 WO 01/ 07440 PCT/ USQQ/ 18884 A solution of 2 Mcy 2 ent yl magnesi um
bromde (1.24 ni, 2.48 mipl) in Et20 was added to a soOfution of 1.08 g
(2.06 mmol) of XXII in 2@ m_cgry Et 20 at -500 C, resultyng in a white
suspensi on. The reaci g~ stirred for 15 mn at @ then s®@ was
bubbled in for 2 m . TRe eaction mxture was stifle an additional 15
mn at that 5 tenpergfurg, pnd then was stirged atroorg t¢np for 1 h. The
reaction was fil teregﬁot he sblids washed wth Et 20, d driled under vacuum

for 0.5 h at roomtenpefat o give 1.44 g of corpdun as a beige
solid. -118 V\DOl/Oﬁ iP 300/ 18884 Exanple 1 / \'l o N

Br N Br

14 31
To a stirred solution of 14 (154 mg, 0.26 mmol) in dichloromethane (1.5 mL) was added
methyl isocyanate (0.024 mL, 0.39 mmol). The reaction mixture was stirred for 0.5 h, then
5 an additional amount (0.024 mL, 0.39 mmol) of methyl isocyanate was added. The
reaction mixture was stirred for an additional 0.5 h, then the solvent was removed under
reduced pressure to afford a quantitative yield of 31 which was characterized via '"H NMR
and MS.

10
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p 18 iperaz Sot "'l THECN NJ HCN 19 5 To a stirred solution of 177 ny
(1.33 mmol) N-chivonosuacei nimde in 10 nL dry THF, was added 500paw/usto/&38
mol ) of 18 giving a yellow solution that was stirred 10 min. Piperazine
(760 ny, 8.86 mmmol) was added giving a pale suspension that was stirred 0.5
h. The reaction was filtered, the filtrate washed successively with water
and 2N NaCOH was dried, and concentrated under reduced pressure.
Purification of the residue via flash 10 chromat ography afforded 225 ny
(58% of 19. The product was charact er 288032 H "NVR and mass
spectroscopy. -119 WO 01/07440 PCT/ USO0O/ 18884 Exanples 20-22 cl cl ¢

)-cl V' \ N_ N NCS O 30% HBr/ HOAc NN O EDC N N <\ IN--~1 O 18 THE N

500 1 NH3 YN SOZ SOZ C SlNNOZCNcCNZCNC|\©/0|
N—( 0
S/N

.

Y
l,,,.

N

Br

14

5  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 h,
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 dichloromethane,

10  then the organic layer was washed with brine, dried over MgSO, and filtered and the
solvent was removed under reduced pressure. The residue was purified via preparative
TLC to afford 89 mg (37%) of compound 32 as a foam which was characterized via 'H
NMR and MS.

15
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Ove 20 o NOH 21 NH2 22 5 Exanple 20 To a stirred solution of 71 nmg (0.532
mmol ) N-chl or osugoiomomiudle in 4 nL dry THF, was added 200 ngy (0. 283)usod/18:84
giving a yellow solution that was stirred 10 min. Methyl 10 isoni pecotate
(479 nmL, 3.54 mol) 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 ng (51
% of 20. The product was characteri zedExampled3NVR and mass spectroscopy.

15 Exanple 21 A stirred solution of 70 ng of 20 in 0.35 nL 30% HBr in
acetic acid was stirred 3.5 h at 500 C. Water was added, the reaction was
filtered and the solidClwere~ygsHed with H2O 20 TheC ke dissol ved
in alcohol, precipitated v ater and filtered, and th re dried under
vacuum at 50 C to give 43 Ry a beige powder. The aque iltrates were

extracted with EtOAc to affrd another 17 ngy, to yield a toptal of 60 ny
(88% of 21. The product ] @racterized by 'H NVR and ospect roscopy
-120 WO 01/07440 PCT/ USPE7 Exanpl e 22 A solutio 13fmg (0.069

mol ) of 1-[3-(di nmet hyl )3 opyl ] - 3- et hyl car bodi i nikge N rochl ori de
(EDC) and 34 ng (0.058 ) fof] 21 in —rt—€H2€t® was sftirred|for 0.5 h 5
in at 00 C. Amonia gas %@ bubsled in over 1 mn and sSOrre or 15 min at
0 C and then at roomtegpera of EDC was
added to the reaction, ) ch\wa d and the
was allowed to stir overnight.

N NK,%
()

Br

14

To a stirred solution of morpholinoacetic acid (35 mg, 0.24 mmol) in N,N-
5 dimethylformamide (8 mL) was added the PS-CDI resin (425 mg, 0.48 mmol). After 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 combined organic
layers were poured into water. The aqueous layer was extracted with dichloromethane,
then the organic layer was washed with brine, dried over MgSQy4 and filtered and the

10  solvent was removed under reduced pressure. The residue was purified via preparative
TLC to afford 59 mg (98%) of compound 33 as a foam which was characterized via 'H
NMR and MS.
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reaction m xture was concentrated to dryness under reduced pressure, and

t he resi due was wpuwinfdsed via preparative TLC to afford 13 ng (384 usho/BBs4
as a resin. The product was 10 characterized by 1H NVR and mass
spectroscopy. -121 WO 01/07440 PCT/USO0/ 18884 ExamlIn e 23 CI N tN NCS
18 acetyl piperazine S oCN THE CN N-) 23 0 A stirred solution of 27 ny
(0.201 nmmol ) of N-chlorosuccinimde and 76 ng (0.107 mml 5 assum ng 80%
purity) of 18 in 2 nL dry THE was stirred for 5 mn at roomtenperature.

N- Acet yl pi perazine (86 ng, 0.67 mmol) wiZampledd and the resulting white
suspension was stirred forcﬂ h. The reaction m xturg was. di lgited with

Et CAc, filtered and® ate was successively washed Wwth 2N HC, 2N
NaOH and H2O, was dri d concentrated wunder reduced :

The product was char act r| zed by 'H NMR and nass spectros,\g:opy -122 WO
01/ 07440 PCT/ US00/ 1888 |l e 24 This Exanpl e descle:{es OaI ternate
synt hesis of inter \EI'Nte XXl of Exanple 18 Br O N

Sk
o)\ O)\

28 34
To a solution of 28 (29 mg, 0.045 mmol), 3,5-difluorophenylboronic acid (0.026 mL, 50%
wt/wt in THF/H,O; 0.09 mmol) and PdCl,(dppf)eCH,Cl, (1.8 mg, 0.0022 mmol) in a
5 mixture of toluene (2 mL) and EtOH (1 mL) was added a solution of K2C03 (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
10 NMR and MS.
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O1. 1}1~- NONCO,1j, / p1 . 10N NaOCH C3 NC3 3N dioxan9 HN~ -b C 1C
[/ C LIHVDS N AvobiNoHgh 2 X _ THE C C C 0- XXV XXI1I XXV CpCT/US00/18884
t hiophosgene Et3N C CIl C OC I C~-N3 C CI OTFA XXVI | / NYN

i chl oroethane N E O / O triphenyl phosphine S NO N/1I° CN xylenes ~ OO
p NXXI CN \J XXVI1l XXVI 5 A solution of 15.1 nmL (0.0151 nol) of 1 M
lithiumbis(trinethylsilyl)amde in THE was added to 5.00 g (0.0126 nol)

of XXIl'l in 50 nL dry tetrahydrofuran at -10 C,_ and the orange solution
was stirred for 0.5 h. A mixture of 2.9Exgmplg3651 nol) - brono-4-
toluonitrile in 15 mi THeWacladded dropwi se and the ¥ peClsuspensi on

was stirred for

N
N o)
) N::(/
N=—
X% Y.
PO 7"
N [N
C N

N Br
)\ N
O N~/

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(PPh;)4 (120 mg, 0.11 mmol) and the

5  reaction mixture was heated to reflux for 15 h. Decolorizing charcoal was added to the

o)

mixture, which was stirred and then filtered and the solvent was removed under reduced
pressure. The residue was purified via preparative TLC to afford 78 mg (26%) of

compound 35 as a foam which was characterized via 'H NMR and MS.
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10 5 h between -10 and 00 C. Aqueous amoni um chl ori de was added, and the
aqueous | ayer wseoewtmacted with ether. The organic | ayer was decedsanthsss
concentrated under reduced pressure. The residue was purified via flash
chromat ogr aphy and subsequently recrystallized from CH2Cl12-pet ether to
afford 5.04 g (78% of a white solid. The product was characterized by 1H
NVR and mass spectroscopy. 15 A mxture of 5.00 g (9.67 mol) of XXV and
5.78 nL (14.6 nmol) of 40% benzyltrimethyl ammoni um hydroxide in H20 and
1.95 nL 10 N sodi um hydroxide in 25 mEXafpke 36 di oxane was stirred at room
tenperature for 15 ¢ @s heated at 40 C for 1 Shh Zhs_nafkture was
cooled to roomtenpera then 16.3 nL (96.7 mol ) of HC1 20 was
added, and the m xture allowed to stir overnight. A tion of
saturated aqueous -123 JWO 01/07440 PCT/ US00/ 18884 Na2COB and the aqueous
a0d

concentrat ed under =
chromat ography to agf{omnd—& 78 g (82% of XXV as an oy NF pr oduct was

characterized by 'HYNMRZaNY nass spectroscopy. 5 Thiophosgene (0.723 ni,
9.48 mmol ) was added a sglution of 2.75 g (7.90 t

CH2C12 at 00 C, resul,[lt izng an orange sol ution. Trieyl am .40 L,
31.6 nmmol) was add d gark solution was all owWed fjo warxsA 0o room
tenperature and mggggﬂirrei overnight. The reactionwag dilutad with

Et OAc, washed with Urat egr 10 aqueous NHAC, re-extMacted 2 OAC, t hen
was dried and concentlrat ed under reduced pressure. resi dye

purified via flash apmt ogr aphy to afford 1.35 g QEcolt ed
well as 1.08 g inpure XXVI. The recovered XXV was subjedted to reaction
conditions simlar to thgé above, and after isolation and38urification
yi el ded an

To a stirred solution of 31 (168 mg, 0.26 mmol) and pyridine-3-boronic acid propanediol
ester (59 mg, 0.36 mmol) in a mixture of toluene (3 mL), ethanol (1.5 mL) and 2 M

5  aqueous sodium carbonate (1.25 mL) was added Pd(PPh;)4 (59 mg, 0.05 mmol). The
reaction mixture was heated to reflux for 1 h. The mixture was then filtered and the
organic layer was diluted with EtOAc, washed with water then dried over MgSO, and
filtered and the solvent was removed under reduced pressure. The residue was purified via
preparative TLC to afford 90 mg (32%) of compound 36 as a solid which was

10  characterized via '"H NMR and MS.
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additional 0.28 g of inmpure XXVI. The two sanpl es were conbi ned and
purified agai n wve ol®744bash chromat ography, to afford 0.92 g of pgrasoo/18884
conmpound XXVI. The product was characterized by 'H NVR and nass
spectroscopy. Triphenyl phosphine (1.18 g, 4.51 nmol) was added portionw se
to a solution of 580 ng (4.51 mmol) of XXVI1 in 10 nL of xylenes and was
stirred for 2 h at roomtenperature. A 20 solution of 880 ng (2.25 mmol)
of XXVI in 2 nL of xylenes was added and the reaction was heated to refl ux
for 3 days and then was concentr at edExgmple Jeduced pressure. The residue
was purified via_flaesh chromatography to aff‘ord Ay of inmpure XXVI, and
290 ng of i XXVII| contamnated with trig | phosphi ne oxi de The
sanpl e of XXV ol ) trifluoroacetic acid
in 4 m of 1,2-Yichloroethane in 25 a pressure tybe, purged with Ar, and
heated at 110 Cyoverni ght. The reaction was thepNy ted with saturated
aqueous Na ., ER Pacted with et her, then Fag apd concentrated under
reduced préss The 420 ng of inpure XXVI Ntt¥eat ed under conditions
simlar toYhatsdascribed_above. Aftgr isolafioni bpth residues were

conbi ned andsyere purified via flash chromat$gy aph afford 120 ng (13%
of XXI as an | . B product was 30 charactegized NVR and nass
spectroscopy?'’s - D 01/ 07440 PCT/ US00/ 18884 ° Exa 25 C1 / ad a a 1
1:: 1 N--(NONYO NN 02 02 MpBr CI Br Br

Br

6 37
To a stirred solution of 6 (195 mg, 0.37 mmol) and 3-thiopheneboronic acid (94 mg, 0.74
mmol) in a mixture of toluene (4.4 mL), ethanol (2.2 mL) and 2 M aqueous sodium
5  carbonate (0.55 mL) was added Pd(PPh3)s (43 mg, 0.037 mmol). The reaction mixture was
heated to reflux for 3 h, then was diluted with EtOAc and washed successively with water
and brine, dried over MgSQ, 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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525 5 To a stirred solution of magnesiumsalt 5 (2.61 g, 4.22 mol) in
THE (50 nlL) was wdaed7440N- chl or osucci nimide (0.79 g, 5.94 mmol ). PoO®/US00/18884
resulting m xture was stirred at room tenperature for 1 h, then was poured
into brine and extracted with Et OAc. The conbi ned 10 extracts were washed
with brine, dried over MJSO4 and filtered and the solvent was renoved
under reduced pressure. The residue was purified via silica gel
chromatography to afford 1.77 g (76% of 25 as a foam which was
characterized via 1H NVR and M5. 15 - 1Ezampe@f 07440 PCT/ US00/ 18884
Exanple 26 C C C © Cil N~ NON-~NONGL021QXIMBr N Br OH
Br 526 5 To a stirre ution of N-chlorosuccinimi 155 ng, 1.2 mmol)
in THE (18 nlL) at room “teaAperature was added 5 (600 ngn & 97 mmol ). The
resulting yellow reaction| mxture was stirred for 30 mh, then

pi perazi none (214 ny, INqunb) was added in one portio fohl owed by a few
m xture was stirred ovepfyFyht, en was 1o

N th brine, dried over filtered and

P
T~

diluted with Et OAc,
t he sol vent was

29 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
5  sodium carbonate (1.7 mL) was added Pd(PPh;)4 (142 mg, 0.12 mmol) and the reaction

mixture was heated to reflux for 2 h. The mixture was diluted with EtOAc and washed
successively with water and brine, then was dried and filtered and the solvent was removed
under reduced pressure. The residue was purified via silica gel chromatography to afford
790 mg (92%) of Boc-protected 38 as a foam. To a stirred solution of Boc-protected 38

10 (704 mg, 1.0 mmol) in dichloromethane (15 mL) at room temperature was added
trifluoroacetic acid (3 mL). The reaction mixture was stirred for 2 h, then was poured into
1 M sodium hydroxide and the aqueous layer was extracted with dichloromethane. The
organic layer was washed with brine and dried over MgSQOy, was filtered and the solvent
was removed under reduced pressure. The residue was purified via silica gel

15  chromatography to afford 447 mg (64%) of compound 38 as a foam which was
characterized via 'H NMR and MS.
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removed under reduce pressure. The residue was purified via silica gel

chr omat ogr aphy two oabf@aod 240 ng (40% of conmpound 26 as a foam woiraisoouEsss4
characterized via "H NVR and WMs. -126 WO 01/07440 PCT/ US00/ 18884 Exanpl e
27 :?7. A A --( N-( NO30\ NNO2 & WMBr I N MOBr Br 55 27 To
a stirred solution of 5 (308 ng; 0.50 mml) in THE (12 nL) at -20 C was
added N- chl or osucci ni mde (77.6 nmg, 0.58 mmol ). The resulting m xture was
stirred for 10 mn, ned to 0 C and then cool ed back to -30 C. L-proline
met hyl est erTheyfall @wmg@ﬁﬂu@nelwrrmuﬁ@s ofghg mventinm werg Prepasrddby methedeenaiggous
triethyl am t i r f r The
it ure vas Piacte 86t Ml Pach GPAL cOftpBlatl tfow MAS BB b MRt Ynd 2
extracted wiMB. di ethyl ether. The organic |ayer was dried over MgSO4 and
filtered and the residue purified via preparative TLC to afford 127 ng
(65% of compound 27 as a foam which was characterized via 1H NVR and M5.

15 - 127 VIO O3/ i@ RoPFT/ USO 18887 SERAUR & 28 O O O Chfeiring Point (°C)

39 Cl Cl >190 (decomp.)
N N O
S~
’%\'L/
P o
H
Br

40 CI< ; Cl resin
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\'1 V1 NON NO10 NN S02 02 MWMgBr N Br NBr 528 To a stirred
sol ution of N chivonesmuaci nim de (325 ngy, 2.4 mmol) in THE (10 nlPpcrasodi8ss4
added 5 (1.0 g, 1.6 mmol) in portions, at roomtenperature. The resulting
yell ow m xture was stirred for 5 mn, then 4-acetyl pi perazine (830 ng, 6.5
mmol ) was added. The reaction mxture was allowed to stir for 1 h, then
was treated with brine, and the aqueous |ayer was extracted with EtQAc.
The organi c layer was washed syccessively with 1 M HC aturat ed aguegus
sodi um bi caf bonatle and brine, ¢ ~dried over MySO4|and 10fdam tered and
t he sol vent|was renoved under red pressure. The resijdue was purified
via silicalgel chrondgtography to™ford 650 ng (63% of conpound 28 as |a
solid (mp.|153- 155 ¢) which was characterized via 'H NVR and MS.
Al ternative|y, conpournd 28 can, al beoprepared by the|foll ow ng nethod
usi ng conpound 14 (Exdgnple 14)7 1§ a stlrr-o solution of 14 (200 ng, 0.[33
nmml) in THE (20 nL) gt 0 C waS ~ g Horide 1% (0.23 nL, 3.3
mmol) and tfiethylamnne (0.23 nf 1.6 / The reactiion m xture was
allowed to armto rocn1tenpepéﬁﬁ?@ over and was stirred an additi onal
1 h at that| tenperatyre. The mnture was poured into saturated agueous
sodi um bi caybonate and the aqUeo | ayer was extracted|wth Et OAc. The
organic | aypr was drigd over SO and filtered and the sol vent was
removed under reduced |pressure. YThe residue was purified via 20 preparat
TLC to afford 193 ng (|90% of compound 28 as a solid which exhibited

i denti cal spectrag—chagract ci’fa‘li\,a vviti‘b't hose—of—the—ti+tte buuf:uuud
prepared vip the“forngr nethog. oam

ve

vkt
N Br

43 resin
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WD 01/ 07440 PCT/USOO 18884 Example 29 C1 € G C VI V' I N~ NON/NO
30 NY N 02 ?202 wGlo1h74d0C) Br NBr O 25 29 5 To a stirred sol uptonsos/ 18884
(900 ng, 1.6 mmol) in dichloronmethane (10 nL) was added a solution of

1- Boc- pi perazine (670 nmg, 3.6 mml) in dichl oronethane dropwi se at 0 C.

The reaction mxture was warned to roomtenperature and allowed to stir for
2 h. The mxture was diluted with Et OAc, washed successively with 0.1 M
HCl , water d brine, dri ed_over MypSQ4 and filtered_and the sol vent was
removed under retuced |pressur eCNhexy0-Fesi due was purified vitesHilica del
chromat ography to affqrd 931 ng ( of conmpound 29 ag a foam which wals
characterized via 1H NMR and Ms. L29° WO 01/ 07440 PCT/ UB00/ 18884 Exanplie
30/ A A A N-(NpNDO NNNOZOZ (N N

0

T

N u\\‘

4

Br
0]

(]

N

O\ﬂ/
0] _
45 Cl Cl 185-189

Z—Ww

=0

o

46 resin
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) Br Br OF 29 14 5 This exanple describes an alternate synthesis of
conpound 14 (Examplogoiddd To a stirred solution of 29 (3.43 g, 4.9cmush)/18884
di chl oronet hane (30 nmL) was added trifluoroacetic acid (5 nm., 65 mmuol).
The reaction mxture was allowed to stir at room tenperature for 2 h, then
was poured into 1 M NaOH and was extracted with dichl oronethane. The
organic | ayer was dried over MgSO4 and filtered and the sol vent 10 was
removed under reduced pressure_The residue was purified via silica gel
chromat ogr aphy t4 affqrd 2.20 %' l'14 as a foam whi ch waggsin
characterizpd via 1H [NVR and MS. WO 01/ 07440 PCT/ US00/ 18884 Exanpl e
31a/agad VIV NCNO NN(C X02 N) (NN pBr ~Br HNQ1
14 31 To a|stirred sg i n di chl oronet hane
(1.5 nL) wap added

48 foam

49 CI\©/CI not determined

it
N Br
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met hyl isocyanate (0.024 nL, 0.39 mmol ). The reaction m xture was stirred
for 0.5 h, then woamnoadditional anount (0.024 nlL, 0.39 mvl) of wretrhigbo/18ss4
i socyanate was added. The reaction mxture was stirred for an additional
0.5 h, then the solvent was renoved under reduced pressure to afford a
gquantitative yield of 31 which was characterized via "H NVR and Ms. 10
-131 WO 01/07440 PCT/US00/ 18884 Exanple 32 Cl / C C / GO NON<NO N
NO2/ S02 (N NNR NBr HINO O414 32 5 To astirred solution of
3- hydr oxypi dol i niS@ aci ¢ (138Cs 9Chmol ) in N, N di net hynpodatermined (10
m.) was added the PS-CDlI resin g, 1.65 mmol). After 1 h, 14 (200 ng,
0.33 mmol ) was added and the reast
overnight. |The resin was filtered and then washed w th (di chl or onmet hane and
t he conbi ned organic layers ped into water. The aqueous | ayer was
extracted with dichloronet ha c layer was washed with
brine, dried over MJSOf and N />
N

51 75-82

52 not determined
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sol vent was renoved under reduced pressure.
preparative

Exanmpl e 33

The resi due

was purified via

TLGvO@18ff10rd 89 ng (37% of conpound 32 as a foam woralsoomesss4
characterized via 1H NVR and Ms. 15 -132 WO 01/ 07440 PCT/ US00/ 18884

a d C N NONO N\ N?02 S02 N(N Br NBr O(N) O
14 33 To a stirred solution of norpholinoacetic acid (35 ng, 0.24 muol) in
N, N 5 dinmethyl formam de (8 nL) was added the PS-CDI resin (425 ng, O0.48
1 h 14 (50 ng, 0 08 nmmol) was added and the reaction mxture

nmol ). Aft

was allowed to #8ir o

di chl or onet

The aqueouq | ayer was
| ayer was Washed with
sol vent wag renoved umpder reduged

preparativg

characteri zed via 1H

erni ght .C!

hane and the conbi ned

extract ed
bri ne,

TLC to affford 59

NVR and

o=

(

N

i
N

dri ed [over

N

=0

)

e

e§ln was filtered
nic layers were p
di chl or onet hane,
MySO4 and filte
re. The resi due

Br

of _conmpound 33 as a foam which was

and nphdateryeineted Wit h
oured into water.
t hen the organic
red and the 10

was purified via

54

Br

79.1-80.9

55

Br

foam
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-133 WD 01/ 07440 PCT/ US00/ 18884 Exanmple 34 C G G C \V I V1 N-~NO
NONN z O ovONioN4oCN)1 Br O- OF F 28 34 To a sol ution etTA80d/ B384
ng, 0.045 mol ), 3,5-difluorophenyl boronic acid (0.026 nL, 50% wt/w in
THF/ H20; 0.09 mml) and PdCl2(dppf)CH2C12 (1.8 ng, 0.0022 mmvol) in a 5

m xture of toluene (2 nL) and EtCH (1 nlL) was added a solution of K2CO3 (25
ng, 0.18 wmmol) in water (0.5 nL). The reaction m xture was heated to
reflux for 4 _h__then s diluted with toluene__and washed with brine__was
dried over MySO4S@nd filtered afbhphe 86l vent was renpyed undé&an educed
pressure. The residue was purifi edpreparative TLC|to afford 18.3 nj
(609 of compound 34 as a foam whi ch#as characterized yia 1H 10 NWR an
M5. -134 WD[01/ 07440 BCT/ US00/ 18884 |Exanpl e 35

Nz(N °
N

joN(w)

57 not determined

58 not determined
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C/ Addd N - ON-( NONNN O02 (- 2 NCN) Br ONON 28 35 To a
stirred sol uti onwvofo1/884¢300 ng, 0.47 mmol) and PCT/US00/18884
5-(trinmethyl stannyl)pyrimdine (180 ng, 0.74 mmol) in toluene (10 nlL) was
added Pd(PPh3)4 (120 ng, 0.11 mml) and the 5 reaction m xture was heated

to reflux for 15 h. Decolorizing charcoal was added to the m xture, which
was stirred and then filtered and the solvent was renoved under reduced
pressure. T residue was purified via nrnnnrnfl\/p TLC to afford 78 ny
(26% of donpod®d 35| as a foam V@i Ctharacterized via 1BSNRR and MS.
-135 WD 01//07440 PCT/JUS00/ 18884 Ex4 36/ aaljcd vVI\ N-~NO
N--( NONN 02 02

60 not determined

61 not determined

Br
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Il N/ (N NBr EN O-NH ONH N 1 30 36 To a stirred solution of 31 (168
nmg, 0.26 mmol ) amg opyr44di ne- 3- boronic acid propanedi ol ester (58cmTyso®)1s36:
mmol) in a mxture of toluene (3 nL), ethanol (1.5 nL) and 2 M5 aqueous
sodi um carbonate (1.25 nL) was added Pd(PPh3)4 (59 ng, 0.05 mmol). The
reaction mxture was heated to reflux for 1 h. The m xture was then
filtered and the organic |ayer was diluted with Et OAc, washed with water
then dried over MSOM and filtered anrl the solvent was remved under
reduced pressur &2 The’Lr esi due wed~puridi-®l via preparafi vaotrdatermined f o d
90 ng (32%)| of compou ich was 10 charfacterized via ' HINVR
and M5, -136 WO 01/07440 PCT/ US00/ Exanpl e 37 Cl Cl C / C N [NN
ON-( ONIN OO2 2|CH3 H3 Br S 7 To a stirred splution of 6 (199
ng, 0.37 mmpl) and 3-1{hi ophenebol(j_( iod (94 ny, 0.74

A \ Br

0=S$=0

63 Cl Cl not determined

ol
N Br

64 Cl< ; Cl foam
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mmol) in a mxture of toluene (4.4 nlL), ethanol (2.2 nL) and 2 M aqueous
sodi um 5 car bonave 0f074ab i)

reacti on m xture was

heat ed

and washed successively with
filtered and the sol vent was
was purified via preparative
ich was characterized via "HNMR and MS. -137 WO 01/07440

was added Pd(PPh3)4 (43 ng, 0.037 mpoin)usooiissss
to reflux for 3 h, then was diluted with Et OAc
water and brine, dried over MpSO4 and

removed under reduced pressure. The residue
TLC to afford 123 ng (63% of conpound 37 as

a foam

PCT/ US00/|188845 Exarpl e 3§
NO- NCNy Br N ON/ 29 38
nmol ) and pyri m di ng-5-boroni
m xture gqf toluene (7 ni),

m.) was gdded Pd(PP 3)4 (
heated tqg reflux fo
successively with ter a

sol vent was renoved

silica gsg

under

educ- '
| chromat ogr aphp=l=?=@f ford

C'a 11:: 1 N-~/ N pondeteymingd N (2 p2
a stirred solution of 29 (860 ng, 1.23
id pinacol ester (506 ng, 2.46 mol) i
(3.5 nL) and 2 M 5 sodi um carbonate (
Dol2 mmol ) and the reaction m xture|wa
i Kure_was difaN ed with Et CAc and washed

d and| filtered and the
e resijdue was purified|via

66

146-148
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790 mg (92% of Boc-protected 38 as a foam To a stirred solution of

Boc- protected 38vd01/47Q4 ng, 1.0 mmol)

t enperature was added

was stirred

renoved und

for 2 h,

r reduced

then was poured into
aqueous | ayer was extracted w th dichl oronet hane.
washed with brine and dried over

trifluoroacetic acid (3 mL.). The

1 M sodium hy
The o
MSH, was filtered and

ressure. The residue was purifie

reacti on m xture
droxi de and the
rgani c | ayer was

t he sol vent
via silica gel

chr omat ogr ag
characteri zg
foll owi ng ag
anal ogous td
characteri zg
/ Cl >190 (d
N

hy t 67af f

d via 1H NVMR and M5.

di ti onal
t hose de
d by NWR
econp.)

(0]

c
S

a
N

d 447 ng @onpound 38 as

O 01/ 07440 PCT/ U§
nventi on were pre¢
Hach of the conpound
O Structure Melt

bnpounds of tH
cri bed above.
nd MS. Ex

y /N ON

a foamf@#iich was
00/ 18884 The
pared by net hods
s bel ow was

ing Point C 39 (
~N OF O=S=0 (]

68

Cl

not determined

i n dichl oronet hane (15 nlpcatusi@mss4s

was
15

69

foam
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42 Cl C
(NN Nro

f oam

-139 WO 01/07440 PCT/US00/18884 41 Cl C foam 1g, NO ~ NBr O=S=ON F
g0 oNof4Br O=S=O PO HO % 43 C C resin N O N-pcOeSsdssdd
70 o] Cl foam

N
Nz( O
N N Br
0 N/\
(o
71 Cl Cl not determined
72 not determined
N
N.:( o
N N Br
0=8=0
_N (@)
H
N
"
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O-Nv -140 WO 01/07440 PCT/USO0/ 18884 44 CI Cl resin NO La Br O=S=0 |

(N N 0-51~ Owo 0907448 Cl
NON- 0OS=00 (N) N -141

Cl 185-189 N NONN y C

Br

46 ECTAS00/ 838N

73 Cl Cl not determined
N
N—_—( o
N \ Br
C):=?==()
NJ
H
/O
7 ci Cl 145-147
N
N:( 0
iN
(o) (o) Br
75 C'\©/C| not determined
o S
|/
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WD 01/ 07440 PCT/ US00/ 18884 47 Cl Cl resin 1g, NONBr OAS OCN J 048
Cl G foam N OwW001®@=3O (N) N ~OH 49 CI C not determ ned NrPOTBIS00/18884
O=S=0 N O -142 WD 01/07440 PCT/ US00/ 18884

76 Ci Cl not determined

77 hard oil

78 foam
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50 C C not determined NON_N N OGSSO(N N OOO 51 C O 75-82 N
Oly NBr O rNwobd2ofdsoCl not determined N~ NOIly N O O=S=0 pcBusoxss@N
-143 WD 01/ 07440 PCT/US00/ 18884 53 CI Cl not determned N O

79 83.5-87

80 CI\©/CI not determined

ot
N Br

81 C'\Q/C' 158.0-159.3

H,N
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Br OSSO(N N OOOCH O54 C A 79.1-80.9 ~-NONBr 0=S=0 (N O 55
C C foam 1q, Wo@Br4400=S=O (N) N O ~- O -144 WD 01/ 07440 PCTPUBSHIBESA

82 Cl Cl foam

N=(N o
&KN o
Br

&3 CI\©/C| 114.0-115.5
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56 CI CI foam
1~-r N O=S=0 Br

-145 WD 01/ 07440 PCT/ US00/ 18884 59 Cl C

| C I
wO1ArMb2 58 C

NO N=< N O NHZ Br

Cl

57 Cl C
not determned N O Br

not determined N _~ NO

0=S=@CNUSan18884

195-197 N~ NOI~r N

84 not determined
85 thick oil

| Br
86 Cl Cl 65.6-67.0

N_—_( 0

QN

0]
\
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O=S =0 (N) Br
61 C Cl
62 C Cl

N O 60 C

c

not detwomimedo N O Br
not determ ned N O Br

not determ ned

~N O Br

O=S=0 (N
0=S=0 O O -146 WO 01/ 07440 PCTPUBARHGBR8HA
O=S=0 H\yO H N'',

N O HOH

87 cl Cl oil
N
N:( O
\ N o
Br
0=Ss=0
OH
OH
88 Cl Cl foam
N
N—_—( o
\ N oty
Br
0=8=0
“"OH
Br
89 Cl Cl 163.7-165.2

-156-



63 Cl Cl not determined NOBr OS=SO(N N 064 C C foam NO~ O N
S=0 N Br -147 wO00a7Qay440 PCT/US00/ 18884 65 Cl Cl not determ petd/uSo®18884
N NN 0=5=0 (N o"".Q66 C C 146-148 N < NO Iy N

90 not determined
91 not determined
92 90-95

~ N

U
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0=
N
N

S=0 (N) Br
N - wWolo&Br4400=S=0) 0 0 68 Cl / Cl not determ ned N+pCNUSHIRISSE4

ON
Br

| ~r
Br

\

Cl

N o=S=0 (i

foam 69 Cl

c

1, NO N~ Iy N

-148 WD 01/ 07440 PCT/ US00/ 18884 67 CI C

f oam

93

not determined

94

not determined

95

S/N ot
Br

foam
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I \ (N) N NN Ol1~ O-149 WO 01/07440 PCT/US00/18884 70 CI C foam
OBr O NwOo1/dlusel Cl not determined N NOy N ~~ Br O=8eQusbd/ 19884
not determined 72 Cl g~ NOy Br 0O=S=0 HNy0O H N1
96 CI\©/C| foam
N
N:::(/ 0
\ N horn)
()::?::C) Br
O
N
HJ
N/&O
oﬁ)
.0
H
97 CI\@/CI oil
N
N— 0]
S/N il Br
o/ﬁ 0=S8=0
L\\/’N‘\n//ﬁ\\¢/J
0]
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-150 WD 01/ 07440 PCT/US00/18884 73 ClI Cl not determined N O Br O=S=0 |
N'H 74 C Cl l1l4s0b4@6744N N O\ N OO\ / Br 75 C C not determnm ped/usi/ 3884
O=S=O(N) N OS x -151 WO 01/07440 PCT/ US00/ 18884 76 CI \ Cl not
determned NOBr S'O
98 CI\QCI 108-110
="
\ N )
0=S8=0
E”]
N
O)\NH
99 CI\Q/CI not determined
N
N_—_( 0
\ N w\w
Br
O=?=O
r,NH
100 CI\©/C| resin
N=( )
N N
OZ?ZO
()
N
o)\
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77 C d
0=S=0 (N) Br

hard oi |
"1~0 -152 WO 01/WWé4407486T/ USO0/ 18884 Cl

NOly

N O=S=0/ Br

78 Cl
83.5-87 79 C

NONH 80 C

Cl

not determned N Br

\ foam N OGSO NN NN

1, N - PCNUS0/18884\

0=S=0 (N)

101

not determined

102 Cl\©/C| foam
N
N_—_( o
ot
"% Br
0=$=0
N
OH
103 Cl \Q/Q not determined
N 0]
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N OO i N 81

PCT/ USO0/ 18884 88 o0b74ad foam N O/ Br

c

158.0-159.3 N_N N O H2N -153 WD 01/07440

0=S=0 N CH N ON

114.0-115.5 N O -. 1111 O=S=OBr (N), HN N

-~0O 88108884

104 Cl Cl 72.5-73.6
N
N:( 0
\ N YL
(l) (o) Br
105 Cl Cl foam
N
N_—_( O
it
N Br
O—_—?:O
N
o
(@)
106 C|©/C| oil
N’ =0
g,N
0=P—Q
/\\//>
Br
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rN QI -154 WO 01/07440 PCT/US0O0/ 18884 84 C \ O not

determined 1, N O

N N O=S=0 (Nwbdlo1/@r#i N,~ HO 85 d d thick oil 1q, N ( KNcQush/Bsss
86 C Cd 65.6-67.0 N N O ~
107 Cl Cl not determined
N
N::n(/ o
vt
S/N Br
O=?=O
N<
J H
[N
0
108 C|\©/C| gummy foam
109 foam
O
(@]
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_LOck
OH 88 Cl

0=5=0 N N II

Cl

-155 WD 01/ 07440 PCT/ USO0/ 18884 87 Cl

f oarwo-oNofi4N / Br

\ C

0=5=0 / OH Br 89 C

oi |
Cl

N O HN-156 WO 01/07440 PCT/ US00/ 18884 C

NNO Br 0=S=0 OH
163. 7- 165 p2T1/UN06718880
not determ ned

110

foam

\ N L
Br

0=S8=0

““OH
OH
111 Cl Cl not determined
N N0

&(N o

0=S=0

Br
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90 G 1, N~ NO NF OSSONF 'Y H91 A C not determned N ON
ly N Br O=S=OwooNo74b1 92 Cl Cl 90-95 N~ NOIly N, -1l, O=8BeDusH/9884
N6/ N-157 WO 01/07440 PCT/ US00/ 18884 93 CI Cl not determ ned

112 resin

113 resin
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NO -.1111 N 0=S=ON NN HOO94 C C not determned ~NO N O=S=0
HN O N95 d C woam74d00 N |y NTOBr O=S=0 H,0 -158 WO 01/ @¢44800/18884
PCT/ US00/ 18884 96 Cl Cl foam N O N- N O=S=0Br (N

114 CI\©/CI not determined

Br

115 C'\©/0| not determined

Br

116 CI\©/CI oil

t( Br
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N NI~0 OHO 97 C

c

oi | N O Br

100 C

0=S=0 ~N O -159 WO 01/07440
PCT/ US0O0/ 18884 W8 o@b744h 108-110 N O -1111 O=S=0O (N) Br
Cl not determined NO 0=S=0 Br NH Cl resin

N ONHpC®/USH8 19884

117

YL
N Br

foam

118

71.2-72.5

119

164.8-166.3
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1q,

101 C

Br

N--( NON
Cl not deavenmomad N O
- 0=8=ON RH 103 C

-1111 GSSEONTrN O N 102 C

C not determned Nz::~-rNO NOS- /

\' NN GS=O(N) N O- -160 WD 01/07440 PCT/ USO0/ 18884

Cl f eemusodXisss4

~0O

120

\_ 7

foam

121

Br

125.5-127.8

122

not determined
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N Br -161 WO 01/07440 PCT/US00/ 18884 104 C C 72.5-73.6 N _~ N ,0% 0O N
OOBr 1 105 ClwGloihoain N OBr O=S=SON O O _~ 106 C C oil pNTNSG/18884
ly N O=P-O of (i Br -162 WO 01/07440 PCT/ US0O0/ 18884
123 cl Cl 201-203
N
;q__ O
NYN
|
Br
124 C|\©/CI 101.8-103.6
125 C|\©/C| resin
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107 C

foam N O N~

(N) Br

Cl not determned NO NNBr OS=O1 N'H (N) O 108 C C gumy

N O

| ywolo1/Br440 O=S=O N OH CI foam 109 C

IC N-_~ N O pLy/uNo€ms8s0

126 Cl Cl not determined
N
N:_—( 0
ad
N Br
O:?:O o
N
> o—H
H
127 Cl\©/0l 101-105
128 120.2-122.2

4§§[/,N ot
Br
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O -163 WO 01/07440 PCT/ US0O0/ 18884 110 CI C

O=S=0) "OH OH ™Mb oPh74ehd not determined N O O=S=O/ Br

01/07440 PCT/US0O0/ 18884 112 CI Cl resin NO

foamNO NIy N -(

~ NN OS=0O N

L&Br

NH O - 184T1X00/18884

129 Cl Cl foam
N
N=( 0
\ N oy
Br
0=S8S=0
=
O (0]
|
130 Cl Cl foam

Br

131

resin

Br
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OO0 Iy (NN N NO0=S=0 6-~N ON C
OwoeT oM@ 01/ 07440 PCT/ US00/ 18884 114 Cl

N )
O Br

Br
" O=S=OON-H 6-H 115 C

Cl

\ d 113 Cl

not determ ned

c
Cl

resin NNO~
not deCernushiesdss

oil

N
O
N_—Y
arith
N Br
0=S8=0
O
/O
133 C'\QG foam
134 C'\©/C| foam
N
N=( o
\ N Wi
Br
OZ? 0
N
)
N
o
o)\
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NON-Br O=S=O(N N OOO 116 G C oil NO
01/ 07440 PCT/ USO9OD188840 117 CI C foam ~N O Br
Cl C 71.2-72.5 NNOIy NO O=S=0/ Br

N Br 4-ZN -166 WO
0O=S=0 (N) O NpchAjsodig8s4

135

Cl Cl
N\\ N (0]
/0 0

34.0-35.5

136

not determined

137

vt
N Br

not determined
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N 119 C d

PCT/ USO0/ 18884 wWa301/0144€

NOIly N GCS=0 Br

CNN N HN O<HOI122 C

Cl

164.8-166.3 N O-N 0O=S=0 (N) O -167 WO 01/ 07440
foamN O N O=S=O (N) O 121 C C

128Ch/usodikéss
not determned N O

138 foam
139 CI\©/CI 166-169
/O
140 Cl Cl not determined
N =0
il
N Br
0=S=0
N
H
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Br O=SSON O OH-168 WO 01/07440 PCT/ US00/ 18884 C

201-203 123 C

IC I

NO ,, NNy | wowiBra40124 ClI Cl 101.8-103.6 N O -.1111 O=S=0 pcTNs0MN8sdN
N.51) O 125 C C resin NON-~ |y N OC==0
141 Cl Cl resin
N
N:( O
L
Br
O=?=O
o
N
o)\‘
HN\l?O
142 CI~ ; Cl resin
N
0]
N_( Br
%N
O—_-?:O
[:hl
N
o)\
143 C|\©/C| foam
N N O
—~—
g 110
Br
Br
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N(N NO Qly Ol -169 WO 01/07440 PCT/ US00/ 18884 126 CI C
determned N O BvooDeea® O --H 61H O 127 C C
O_~_,

) Br

NH 4---

128 Cl

Cl 120.2-122.2 ~N O D-PBr

not

101-105 N O -. 1p&1/USHrHsE4N

S~ -170

144

oil

145

N Br

not determined

146

il
g(N Br

foam
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WD 01/ 07440 PCT/US00/ 18884 129 CI Cl foam N O N~ 0=S=0 /Br O O 130 C C

foam N O\ N

N-

-< Br

O=S=0 |

/w8n1/0tee&=01 N HN N-~O 1 H 131 C

N~H N-171

Cl

resin RcOQuSoo/18884

147

123.6-125.1

148

51.6-53.0

149

snitd
%/N Br

not determined
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WD 01/ 07440 PCT/ US00/ 18884 132 CI Cl oil N O Br

foam N O
0=5=0 0 NHN

ly N Gv&3D074Mp H Br

H[::~ O4d 134 C C

O=S=0 OY 0 133 C

foam N O N~ piT/UXRG/AS884

c

150

foam

151

Cl Cl

N Br

not determined

152

amorphous
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N~O - 172 WD 01/07440 PCT/US00/ 18884 135 CI / C 34.0-35.5 NN OO O 136
Cl C not determwvoedo7#dbN Ol~r N O=S=O( \ N Br OO0 137 CI Cl powiusoo/18884
determned N O ."it Br O=S=OfN O O -173 WO 01/07440 PCT/ US00/ 18884

138 CI Cl foamNNO -~

153 Cl Cl 83.7-85.3

154 167-169

155 foam
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S=0\ Br

NvBSH07440 140 C A not determined N O N~
-174 WD 01/ 07440 PCT/ US00/ 18884 141 C

04 OHO1 139 G d 166-169 N ON- N -11111

'y NpCBUSOEB8s0

156

170-174

157

vt
N Br

not determined
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NO NIy N --( Br 0=S=01 (NN N OHNTo\ O resin 142 C 1, NO N
--( Br |y NO=5%00(djsasN 143 Cl / C foam Nzz~f N N Br Br -17BCT/US00/18884

158 Cl Cl foam

159 Cl Cl resin

ot
N Br

160 C'\©/0| foam
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WD 01/ 07440 PCT/ US00/ 18884 Cl oil

N Y--j
N~

144 C 1q,

N NfCa Br 145 CI Cl not
determined N Owoo01@=36O (N) N OO NH O 146 C C

O -176 WO 01/07440 PCT/ US00/ 18884 147 CI C

foam N O BcT/uSwitsséd

123.6-125.1 N O -111

161

not determined

Br

162 Cl Cl foam
N
N:::</ 0
T
N Br
O=?=O
)
N
04L\r/
163

not determined
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O=S=O0\ / Br OHOH 148 C C 51.6-53.0 NON-F OSSONF 00149 d
Cl not determ neslooNoBruo O=S=0 (N) N O OH -177 WO 01/ 07440 PCT/ e80a/ss B84
Cl foam 150 C 1g, N-~ NO 1~r N

164 Cl Cl not determined
N =0
vl
&KN Br
O=?=O
N\H
/O
165 Cl Cl not determined

? Br
N

166 C|\©/C| 112.6-113.6

HO Br
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0=S=0Br (N) N NI~ O

N OH HO 152 GvoGl/oamoer phous

""~0 151 A C
NON ", Br

not determned N O < Br

0=S=0 (N)

Y-S O HNO -178 WO 0044618884

PCT/ USO0/ 18884 153 Cl Cl 83.7-85.3 NNO-~N 154 C C 167-169
167 foam
168 Ci Cl not determined

N
N:( O
N
O:?:O Br
(O
H
169 Cl Cl 51.8-53.1
N
N_—_( 0
S Y
170 Cl\©/0| 75
N
O
N_< Br
N
O:S )
o’ l
H2N

-184-



N O N~
| \ N Br
N-1y N O=S=0 (N) Br

ly N O=S=0 |

N) Br

CN OS=0 155 C
EN) Owon-01/6824W0 01/ 07440 PCT/ USO0/ 18884 156 C Cl

c

foam N O N~ 1y N O=S=0
170P&TAISOM1 9884

Br

N 0=S=0
171 Cl Cl not determined
N:( 0
N
S Br
172 Cl Cl not determined
N0

173

51-52

-185-



c
Y

\ C

not determned 157 C 1, NO Br O=S=0O1 NH Br -180 W
01/ 07440 PCT/ USGROD88840 158 CI C foam N O Ny N ~~ ~Br O=S=0OrOr/18757r8884
159 € C resin ~NOBr O=S=0O(N) N
174 Cl Cl not determined
N
N:( 0
N
Br
. S~
e ~o
175 Cl Cl not determined
N
N:( S
\ N utl Br
()==?::()
()
N
o)\
176 Cl Cl not determined
N
N:( 0
%/N 111 Br
O=?=O
[:N
N
N
o) N
;T )Y
N

-186-



ON 160 C C

PCT/ USO0/ 18884 wW6D1/0144€]

foam N O N~ Br

foam Nzz~rN O N OAS ~O
not determned NOO O=S=0(N) N O ~p&®asa/19884

0=S=O (N ON-~r Cl

.N H Br -181 WO 01/07440

not determ ned

177

resin

178

not determined

-187-



163 C

PCT/ US00/ 18884

165 Cl

1q,
c

NO N- 4y N -

Br

0=S=0 (N) N O N O -182 WD 01/ 07440

not determined N-~ N O 1~-r N O=S=0 Br

Wb onot440let ermined 164 Cl 1g, N~ N O Br

H~-N, H

O=S=0 PCTNSbH/15884

179

not determined

180

lil Br
O—«
O

resin

181

Ci Cl

YL
N Br

foam

-188-



'1~-0

c -183 WO 01/07440 PCT/ US00/ 18884

not det er m nedT/ub6@3158%4

51.8-53.1 N N O 170 C

Cl 75 N O N~

166 CI Cl 112.6-113.6 N O HO-~i S' O Br

167 C C foam Nv@ooidr4sS =O N'H Br CH ~O
lg~ N O O=S=O0/ Br OOH 169 C C

Br OAS

182

Br

not determined

183

i

Br

80.5-85.5

-189-



O H2 N -184 WD 01/07440 PCT/ US0O0/ 18884 171 CI ClI not determned NO N~ S

O=S=0, N 9 0 173 d d 51-58cTNsG/¢s84
EN) H~ NO O -185 WO 01/07440 PCT/ US00/ 18884 174 C

Br 172 d d
ly N O=S=0 Br
det er m ned

notwoeterayned N Br

Cl

184 Cl

AN

o)

]
»

iy

Ci

o

and

Br

()\\”///
O
0]

O)\

not determined

185

foam

O
J

|/

resin

-190-

not



NO \ NBr SZ~, O\ C

not determ ned

175 A 1,

N O Br

0=S=0 (N) N O

176 C Cl not dewernmomgsd N OBr O=S=O(N) N Ol M i N -186 YOrakomiksdo
PCT/ US00/ 18884 177 Cl Cl resin N~ N O
187 Cl Cl resin
N
Nz( 0o
K(N s
OZ?-——'O =N
\ \ )
] “
N
‘/\N/\/go
0.
188 Cl Cl not determined
N
N:( o
N N Br

189

foam

-191-



ly N O=S=O (N Br N ON\H OO 178 C C not determined NON-( _N N
O=g: O O -187 WwOb107440 PCT/ US00/ 18884 179 CI Cl not determ nedrNso/Bss4
O=S=O (N N Ods 180 Cl C resin NN NON HOS=OBr O

190 foam

191 foam

\ N oy
Br

192 Cl Cl not determined

Br

-192-



O 181 C
182 C C
HO 183 C

Cl foam N O PBr

not dewenmongal
Cl 80.5-85.5 NO

lg~ NO N~ \ N Br

0=S=0 (N) N O -188 WD 01/ 07440 PCT/ US00/ 18884
0=S=0 (N) N O 11, PcT@s®/1888H

193 Cl Cl not determined
194 not determined
N
N:( O
N N Br
O=?=O
NJ
H
AN
195 C'\Q/C' 66.5-68.1
N\~ N 0]
ok
N\
N N

-193-




[ Br

Br

0=5=0)
186 Cl

(N) N 0 -189 WO 01/07440 PCT/ US00/ 18884 184 CI C
determ ned N O Byvo oDeea® O''r

co O O~ 185 C dC

not
foam N~ N Opé¢iNusty/issl

O resin NON- 0OS=0\ N(N N O N
196 150-160
197 Cl Cl not determined

N
0]
N_——(
\ N il
Br

-194-



N -190 WO 01/ 07440 PCT/US00/ 18884 187 CI Cl resin ICI NO N-\ N, 1111
O=S=0\ N EN) NWoO.voNsov ~O Q 188 CI Cl not deternmined N O NpBr/ushy1sss4
-~ 0=S=O0 OO0 189 d C foam N OBr O=S=0 (N

198 not determined

199 C|\©/C| resin

200 Cl not determined

ot
XN Br

-195-



N
N
O

~O To -191 WD 01/07440 PCT/ US00/ 18884 Cl

0=

S=0 O5N |

Iwen1/ot4® O

'1~0 191 C

— not determined 192 :hlj:

foam 190 Ci

Cl foam N O Br

IC N_( NO ly
0=S=0 / piiT/UdNISSO

201 191-192
202 foam
Br
HNW
0]
203 Cl Cl foam
N N0
%/N s
Br
O=?=O
NH
~o

-196-



N C Br -192 WD 01/07440 PCT/ US00/ 18884 193 C
O=S=GvO®p0744494 CI \ Cl not determ ned

O \ NBr

O=S=O1 NNH NN

/| Cl 66.5-68.1 N N~ N

\ C not determned N--( N

1, NO NIy RcrashoBsss

204

resin

205

not determined

206

Y11
N Br

oil

-197-



N -193 WO 01/ 07440 PCT/USO0/ 18884 CI 150-160 196 C |g~

O=S=O0 N 9 Br

NwoloGb7saet determned 197 C 1q,

N O Br

-194 WD 01/ 07440 PCT/ US00/ 18884 CI not determ ned 198 C

NO NIy N
O=S=0 eC/ustd/ 3884

207 Ci Ci not determined
N
N:=</ 0
vt
N Br
O=?:O
ENQ
/O
208 not determined

-198-



1g, NO N-~Br O=SSO(N N 0199 A C resin N-( NOIly N G=S=0 Br
NN 200 C C nebodetsaonined N OBr O=S=O(N) N O O -195 WO @trdde3ss4
PCT/ US00/ 18884 201 CI C 191-192 N O G=S=0

209 Cl Cl 103-105

210 Cl\©/0| foam

-199-



(N Br NO0=S=0 S 202 C C foam NOBr OS=OH2N _1~ 0203 C C foam
N O N~ Br 0=S=0wbo1/aNkb-196 WO 01/ 07440 PCT/ US00/ 18884 204 Cl €CTNS80/18884~
--loll O=S=OBr HN H 10 205 C CI not determined N p

211 Cl Cl not determined

N=(" N0
g(N N Br

212 not determined

213 not determined

l\\\‘\

Br

OH

-200-



y N,

Br

O=S=O H N <~

O 206 C C oil

N~ N O Br

PCT/ USO0/ 18884 WODB1/4¥44€1 not determined N O N~ N Br

Cl

not determ ned

IC~-NO _NN 0=S=0 (N

O -197 WO 01/07440
O=S=0 N PO/ R0B198%84

214

Cl

Br

187-189

215

Br

film

-201-



NHNO OHy NH O-198 WO 01/07440 PCT/ USO0/ 18884 209 CI Cl

N 0=S=0\ (N) wWoN1dFisd

0'1~0 -199 WD 01/07440 PCT/ US00/ 18884 211 C Cl

0210 G A foam N NO ~

103-105 NO
ly N O=S=0OpcCryNyi?19384

not determned N O

216

N
N— O

%/N ' Br

O ?ZO
N

4

not determined

217

4§§T/,PJ ot
Br

foam

-202-



N~ 1y N Br
~~=~J 213 Cl

o= =0,

Cl wotoidetser mined N OH N--~
WO 01/ 07440 PCT/ US00/ 18884 214 Cl

N 212 Cl

c

not determmned N NON OS=O NONO

Cl

\' N_ Br
187-189 N OH N

O= =0) | NpcOHse@R¥3s4

218

not determined

219

Br

resin

-203-



LaBr 0==0 I

01/ 07440 PCT/ USGRODLBB840 216 CI Cl

O NH N

N9 OH 215 C

A film NO N<

N Br 0==0

not determned NO N\ / Br

(N) N-201 WO
POFTsO/ 18884\

220

79.1-81.0

221

Br

100.9-102.2

-204-



217 C1 C foam NNO\ NBr O= =00 ,1~0-202 WO 01/07440 PCT/ US00/ 18884
Cl not determ neslo218746h Ip~ N-'" NO |y NO=S=O/ Br CN) N @cNuspo/ 19884
219 C C resin NO N~ N~ Br O =0

222 Cl Cl not determined

N Br

223 Cl \©/C| not determined

\ N v

[ Br
HO

-205-



I N N O-203 WO 01/07440 PCT/US00/ 18884 220 CI C 79.1-81.0 1 NO N~
\' N-loll O=S=OwoM1of4® 1 Cl 100.9-102.2 221 C) IC1 N O N < RcDusSno/18884
-204 WD 01/ 07440 PCT/ US00/ 18884 222 CI Cl not determined NN O

224 foam

225 resin

-206-



ly N Br O==0N N 0-51) OO 1 223 C C not determned NNO |y NO
O=S=0 Br N HO 20918401/ 07440 PCT/ US00/ 18884 ClI foam 224 Cl pgr/ushb/tsssd\
0O ly NCS=OBr N, HC resin 225 C 1q,

226 not determined

227 170-172

-207-



NN-~NO |y NO=S=O N N O -206 WO 01/07440 PCT/ US0O0/ 18884 226 CI Cl

not determined wqQoNo@4oN Iy NBr O= =0 N N O OH .51 227 C CrkctiRodik8s4s
1g0 NO N\ N- sill O==O N/ Br
228 Cl\(;(m 114.9-116.0
N
PJ:::‘(/ O
K/N
0
229 Cl Cl not determined
N
N::( O
%/N \ Br
O0=S=0
Om/
@)
O
o)\
230 Cl Cl not determined

-208-



NIl 0=S=o

N N O N 229 ClwGloimpsodetermined N O N

230 A C

Cl -207 WD 01/07440 PCT/ US00/ 18884 Cl

114.9-116.0 228 C 1q,

~y N -< Br O= =0 O'r pcOUSv0/(3hs+

not determined NONN-N OS=SON N-5-~-ONO

231

foam

232

N Br

not determined

-209-



-208 WD 01/07440 PCT/ US00/ 18884 231 CI Cl

O= =ON CH C

novodevemm ned 232 Cl 1q,

H O -209 WO 01/07440 PCT/ USO0/ 18884

foam N ON
NO N~ N Br

ly N---( T-& Br
O= =0 NprcCRNUSG/1dss4N

233 not determined
234 Cl Cl gummy solid
N
PJ:::‘(, O
&(N st
Br
S
235 CI\©/CI not determined
N
N— 0o
éitT//hl e
Br
OZ?—_—O
O

-210-



233 CI C not determined N-~ NO Iy NO=E=0N NN ONH 234 C C gumy
solid N ON\ Nv8ni/o&E4@35 C Cl not determined N ON-( N Bectusod)sssdN
-210 WO 01/ 07440 PCT/US00/ 18884 236 CI Cl not determned NNOIy N- Br

o= =0 |

236 Cl Ci not determined

N Br

237 Cl Cl resin

-211-



NT-&r O==01 (N N OON1-211

N NOHO 237 C C resin NON-(
foam238 C 1, N~ NO Iy N .pCTOs7(3384

WO 01/ 07440 PCT/wiB00h13884 \ Cl
Br (N HN 70 CN) O

238 foam
o
[Nj
O
239 resin

-212-



\ C resin 239 Cl 1, N--( NO NO=5=01 \ (N) Br NO\N\H 0 -212 WO
01/ 07440 PCT/ USOROD88840 240 Cl Cl resin N~ NO Iy N -1111 0=l pOT/ushnissiH
NH2 Cl resin 241 Cl 1g, N O N LaBr 0==0 N

240 resin

241 resin

-213-



N OOO-213 W 01/07440 PCT/US00/ 18884 Cl resin 242 Cl Ip, NO N~y
NBr O= =01 (Wipoidh4a® O O 243 A C not determned N ON _N pirIUugoiZigsss
0=S=0 | (N)

242 Cl Cl resin

243 CI\©/CI not determined

214-



N O O-214 WD 01/07440 PCT/USO0/ 18884 244 CI Cl resin N O N~ I\r Nni
0=1=0 N N N NJ wOM1ht44245 C Cl 100 - 102 NO N Iy N N N OpBr@sbo/¥sss
NCH H H -215 WO 01/07440 PCT/ USO0/ 18884

244 resin

245 Cl Cl 100 - 102

-215-



246 CI C 67.2-68.5 NO Ny NT-~&Br O =0 N

9 OH C not determ ned

247 Cl 1, N---wOlo@o7dsy N ... 1111 O=S=O/ Br N N H COXR2H Cl PommsoR#8s4
Cl ICNONYyYy N- =0 HO Y---~ O
246 Cl Cl 67.2-68.5
N
PQ:::‘(/ O
\ N il
Br
O=§=O
Q
OH
247 CI\©/CI not determined
248 CI\©/CI foam

-216-



-216 WD 01/07440 PCT/US00/ 18884 249 CI Cl foam N-~ NOIT,- NO=S=0/ Br
(NN N N,,,Hpwe01@446 Cl not determined NN O Br -217 WO 01/ 0Pd4@S00/18884

PCT/ US00/ 18884 251 Cl Cl foam N~-NONO 0 252 C Cl not determined NN
0B O==01 (N

249 foam

250 Cl Ci not determined

Br

-217-



N ON-218 WO 01/07440 PCT/ US00/ 18884 253 CI C

NNHBr H 0 ,1~902%4744h Cl

92-93.5 N O N N Br

foam NNO Iy N O=S=0
0=1=0 0 6-H -219cWYWDS00/18884

01/07440 PCT/ US00/ 18884 255 CI Cl waxy solid NO N~ O=S--0O

251

Cl Cl

foam

252

&(N \ Br

not determined

-218-



NN NO H-~

O N--,

256 C Cl foam xXx NN~ NO N PBr
0 1 H-220 WO G¥O@T4744Q0 PCT/ USO0O/ 18884 257 ClI Cl foam

O=S=01 | N HN N
N O N~ BepcTAse6)18884

253

foam

254

NN\ Br

92-93.5

-219-



NH O C resin 258 Cl 1g, NO NBr N259 C / C 170-171 N N O O-N Br
-221 WO 01/ 07440v80TH14900/ 18884 260 Cl CI not determned N O Nperrushiissér
=0 OH OH 261 A C thick oil NO NHOBr

255 waxy solid

\ N “\\\\
Br

-220-



H O -222 WD 01/ 07440 PCT/ US00/ 18884 262 CI ClI not determned N O N- Br
O==0CN N N NWoo018a0 O Cl foam 263 Cl ICBr O -22 3 WO 01/ @¢4AB00/18884
PCT/ USO0/ 18884 264 C \ C 111-114 NN~ NO |y N 0=5=0

257 foam

258 resin

259 CI\Q/G 170-171

Br

-221-



Br EN N O NH 265 Cl

01/ 07440 PCT/ USGRODLBB840 266 Cl

CN N~ O H267 G C

c

oi |

176-178 N O N--( N O
Cl resin NN< NO
NO N~

= =0 EN Br

N OO-224 WO
ly N ---oM O=8eQuNpihgss4

260 Cl Cl not determined
N
N‘_—( O
K(N Br
0=S$=0
OH
OH
261 C|\©/Cl thick oil
N N0
XN
H—
© Br
H—O

-222-



Br 0=S=0 O OX -225 WO 01/07440 PCT/USO0/ 18884 268 CI Cl not determ ned N

OF NIy N OSxokotsd N H 269 Cl

O=SSFON N OONH O

Cl

not determned N O N _KRcTNSHM/18884

262

not determined

263

Cl foam

Br

-223-



-226 WD 01/07440 PCT/US00/18884 CI not determined 270 C 1q, N-~ NON
NN O=1 =0 O N\WOOto74db CI not determined 271 Cl 1q, N N O cHRcBuso®ik3s4
Cl C not determined NON \ NBr O==00

264 111-114

265 176-178

-224-



-227 WO 01/07440 PCT/US00/18884 CI 95-101 273 C 1, N-~NO Iy N
O=S=0 (N) Br NWO@@440x 274 Cl Cl not determined N O _N N O=pefust/isssH
-228 WD 01/ 07440 PCT/US00/ 18884 CI 99.5-101 275 C IC

266 resin

&(N bvannn)
Br

-225-



N O
\' N
01/07

N
N
44

B
U
0

r

O=S=OONH HI HC resin 276 Cl 1g, N-~NO |y NGCS=00O
OH Cl fwemwozdd C 1g, N-~ NO N O=S=0 Br

PCT/ USO0/ 18884

N, H NH2 - 229/0A0d/18884

268

Cl

Cl

Iz

not determined

269

NH

not determined

-226-



278 C1 \ C foamNNO NOS=O NHBr HOH 279 G C 110-115 NN O ~
ly N O=S=O N Nw@d128Q0Cl Cl oil NNOIly NBr O=S=0 N 0 -230P¢US00/18884
01/07440 PCT/US00/ 18884 281 CI Cl foam NNOIy N Br

270 not determined

271 not determined

272 CI\©/CI not determined

-227-



O==0N Q HO,P\ OCI not determned 282 Cl IC NO N-IT"/ Br O= =0
(N N O -231 Wo0ihDidd40 PCT/ US00/ 18884 Cl not determ ned 283pCiI/uboo/18884
O N~-Br O= =00 O=~ H2N

273 95-101

274 CI\©/CI not determined

-228-



284 CI C waxy solid NONN O==0N OO-C-232 W 01/07440
PCT/ USO0/ 18884 wW891/0144€

Cl

192-194 N NONN N,

foam N--~ NOBr O= =0 |

(N)

N ONHp2TAR60/13884

Br Br 287 Cl Cl not determined N ON Br

275 Cl Cl 99.5-101
N
N=(" 0
NN Br
o:?:o o
N
N/H
H [/
H
276 CI\©/C| resin
277 CI\©/CI foam

-229-



O==01 (N NOF F -233 WO 01/07440 PCT/US00/ 18884 288 Cl Cl foam N O
\' N - O=S=01 f NWwoN1/@14889 Cl Cl not determined N-~ NOIly N e€eTAR0dI8884
-234 WO 01/ 07440 PCT/US00/ 18884 290 CI Cl not determned N ~ NO\ / Br
o= =0

278 foam

279 CI\©/CI 110-115

OH
280 Ci Cl oil
N
N— O
g(N Br
0=S=0

-230-



N N ONN 291 C Cl not determined NNO~ |y NOGS=O/ Br NII O
N -235 WO 01/ 07440 olP@T/sJS00/ 18884 292 CI Cl not determ ned N O PgTNSo0/B8S4
O=S=O0l (N NN OO NHOOCd not determned 293 C 1q,

281 CI\©/CI foam

VTN Br

282 CI\©/CI not determined

N Br

-231-



NO NNBr O =0 NCH S -236 WO 01/07440 PCT/ US00/ 18884 294 CI CI foam
N--( NON)-Bwo@88G@Cl Cl resin NNO~ |y NTOF O=S=0 N Kciusho/18884
O- 296 C Cl not determned NON_ ( NBr

283 Cl Cl ' not determined

284 CI\©/CI waxy solid

Nz( N\
N ——N>
0=S=0 \ N/

-232-



O= =0 NO 0 -237 WO 01/07440 PCT/ US00/ 18884 Cl

N-~ NO

Cl

ly N Gv6300B0 N O Cl

not determned N ON O=S=0 Br

71.2-72.3 298 C

not determ ned 297 Cl 1q,
1, N O N N pe9assti/18884

-238 WD 01/ 07440 PCT/ US00/ 18884

285 foam
286 CI\©/CI 192-194
N
/N_... @)
NYN
Br
Br
287 Cl Cl not determined
N
PJ:::‘(/ O
A ZAEN Br
O:§=O
()
F
()654\\\r/’
F

-233-



300 C1 Cl 96-99 NON- | N~ Br 0=S=0 O-ZZ NH2 301 C C resin N<N
Oly NT 0==0 O wWe-0idl44d~ v 0 302 C C 201-202 N O N~ |y N Opredustiessy
NJ -239 WO 01/07440 PCT/US00/ 18884 303 CI CI 142-144 N--( NO

288 Cl Cl foam

289 CI\©/CI not determined

-234-



o=

O

I
|y

y
N
N

Ol

N
O=

0
s

\ Br 304 C

|y NwoB1/o744240 WO 01/ 07440 PCT/ USO0/ 18884 306 Cl

c

47.9-49.4 N N O ~N

N 305 C CI hard
Cl pCowarsno/18sdd

=ONaBr HN NO 1 H 307 Cl C not determned N O
290 Cl Cl not determined
N
N— O
%N \ Br
O=§=O
[Nj
N
)\EN
O | N
/j
N
291 not determined

-235-



NBr | O==0 I
NO Ny N Br
0 0 -242

0=w0 oiNo74tb \ Cl

N6 ,H-241 WD 01/07440 PCT/ US0O0/ 18884 308 CI Cl
77.9-78.9 309 C 1,

58-60

N O Br 0==0 PpcTNSI®O18584

292 Cl Cl not determined
N
N— @)
&(N st Br
O:|S=O
)
N
N._O
Y
NH
0]
293 CI\©/CI not determined
N
N— O
%/N NTILL Br
O:?=O
N<
H
S
|

-236-



WD 01/ 07440 PCT/ US00/ 18884 Cl

NN ONN d

01/07440 PCT/ US00/ 18884 312 Cl

neeiomo743d1l Cl

not determ ned 310 C

1q,
resin cl

1q,

NON Ny NN O =01

N-~ NO N O=S=0
N  NprOr/USBstBsy O

294 foam
295 resin
296 Cl Cl not determined
N
PJ:::‘(/ O
NN Br
O=?=O
N
O\
O

-237-



NON o N O,

0O=S=0 O N H 314wGlo1/Cj440 €Si N

PCT/ USO0/ 18884 315 Cl

"OF NNN O:-~313 C C

Cl

not determned | N--~ NO

not determned N ON _N NN
NNOIy N OI=00 U NH -244 WOp01/U3d¢}16384

297

not determined

298

71.2-72.3

299

i

Br

not determined

-238-




Br O= =0, NI H316 C1 C resin NNOIy N OSSO NHBr HO GBH d
film317 Cl 1q, wO1/47480O N O= =0 NOI1J N N -245 WO 01/07440 PCT/US00/18884
PCT/ US00/ 18884 \ Cl resin 318 C1 1, N _~ NO

300 Cl Cl 96-99

301 resin

302 Cl\©/0| 201-202

-239-



ly NF O=S=0/ Br (N N O~319Cl C 74.1-76.0 NNO~ N OO Br 320
Cl Cl not determnwoedo7a#doO N ~y N _( Br O= =01 N -246 WO @¢tradderBss4
PCT/ US00/ 18884 321 C Cl foam NON |y N~ T-aBr 0=S=0

303 142-144
304 - 47.9-49.4
305 hard oil

-240-



N N 1 322 C d
PCT/ US00/ 18884

324 C

/ C

foam N NO N~ N "111
Ww831/0144€l foam N NOy N*"
101.3-102.1 NN ON

0=I=0 NN N

O=S =O N, H Br

,0 H-247 WD 01/07440

NCH @ciN@sod18ssd

306 foam
307 Cl Cl not determined
N
N— 0]
%/ N ot Br
O‘:?:O
N<
H

-241-



O -248 WD 01/07440 PCT/US00/ 18884 Cl 196-197 325 Cl 1, N-~NO I~r N
O=S=O0 N Br N Iwo@Alo 1 CI not determned 326 CI IC N O N £CNUS00/19854
=0N HO,PA Q:~,00 OH

308 58-60

309 77.9-78.9

-242-



H -249 WD 01/ 07440 PCT/US00/ 18884 327 CI CI foam N ON-~Br O= =0 |
(N) N Qll, H 3380Gh/ofd4onot determined N ON Z-aBr O==0 ONH Opc3ASR0dZisssd
132.3-133.7 NO N N Br -250 WD 01/07440 PCT/US00/ 18884 330 CI C not

det er m ned

310 not determined

311 resin

-243-



NO N4y N- --( Br O=-00H OH 331 C / O oil N NO NBr -251 WO
01/ 07440 PCT/ USO9ODL88840 332 CI Cl 82.3-85.4 NN O ,~/ N O=S=0 ppTiuiSoe/t8s&¢
H NIN O 333 C Cl resin NOBr N334 Cl Cl resin NO

312 Cl resin

Cl

313 CI\©/CI not determined

314 CI\©/CI -~ resin
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N~ Br

determ ned N Brw8wniofkofil m 336 C 1q,

337 C NNO\ N 0-=0 0 -0

N CAS O O -252 WO 01/07440 PCT/ US00/ 18884 335 Cl

Cl resin

NO NIy N -

Br

/ Cl not
O= =@cCiNuUstd/ 18884

315 Cl Cl not determined
N
N:( O
%/N \ Br
O=S\=O
N\H
316 resin

317

film
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-253 WD 01/ 07440 PCT/ US0O0/ 18884 338 CI Cl 139.2-140.0 NO\ N _ ;0O ®Br

HO~-~ \ O 339 C

\wOlo1/42G6 127 N _~ NO Iy N O=I=0 Br

EN N 0=S=0cTaSd0/)4884

01/07440 PCT/USO0/ 18884 340 CI Cl foam NOy NT~~&Br O=S=0 OOC resin

341 C

318 Cl Cl resin
319 Cl Cl 74.1-76.0
N
N:( O
XN
\O 9 Br
320 Cl Cl not determined

NN Br
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1g, N~ NO Iy NO=1 =0 NBr NONH S -255 WO 01/07440 PCT/ US00/ 18884
342 Cl |/ C not wetenmsmed NN /N O NNBr Cl resin 343 Cl 1gpCcTNSG)/ 1888+
Br ly NO==0 (N N O

322 CI\©/CI foam
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-256 WD 01/07440 PCT/ US00/ 18884 344 CI Cl

88-90 345 C 1lawo oNo7r4t0 N O
PCT/ USO0/ 18884 346 C C

foam N O N Br

0=S=0 O To C

ly NO==0O N NN 00 -257 WO 01/ 074&®/uS00/18884

not determned NO NIy N - Br

O=S=O O N O-H

323 Cl Cl foam
= N/H
o) rij/go
H
324 Cl Cl 101.3-102.1
N O
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H 347 Cl

c

not determned N O N-

I

y N/ Br

HO H -258 WO 01/W3440742CT/ USO0/ 18884 348 C C

N I-r G,/ OC

90-95 349 d 1q,

O=S=01 (NN N OO O
72-78 N 0 N N aBcT/i8su ks

325

196-197

326

not determined

Br
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=0 I N 011-1 OH O -259 WD 01/07440 PCT/ US00/ 18884 ClI foam
0 whloMoT#&Br O=S=0) O O Cl 115.4-117.1 351 C laecT/udo®188dd
To", N Br

NO NBr 0=
350 G 1g, N
ly N -< 0=S=0

327 Cl Cl foam

%N Br
O=§=O

328 CI\©/CI not determined

329 Cl Cl 132.3-133.7

Br
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O NH2 -260 WD 01/07440 PCT/ US00/ 18884 352 Cl

N O= =0,

c

C not determined N k/Br |y

N, HwOo03o24€! Cl 90-92.5 N NOIy N... O= =0 N/ BpcTNsO/1s86i
WO 01/ 07440 PCT/ US00/ 18884 354 CI Cl oil NO NBr 0==0 O\ Cl 92-97 355
330 Cl Cl not determined
N
Pd:::‘:/ O
\ N YL Br
0=S=0
@iOH
OH
331 oil

Br
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1, N--~-NO NOGCS=0I
Br N, H"'NH Ave2687440 01/ 07440 PCT/ USO0/ 18884 357 Cl

N Br O= =0

CNNN 0 356 C

\ d foam g NO N-1Y- N 0= =

Cl fil mpCiRUSHONES8§4

332

Cl

82.3-854

333

resin

334

resin
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fNN ON358 C CI not determined N ON Br

foam N O <

ly N -~ 0= =0 NH -263 W0

01/ 07440 PCT/ USGROD88840 359 CI Cl foamNO y NBr 0==0 OO 3e0Tdsoors884
Ny N 0==0 NN O TO
335 Cl Cl not determined
N 0]

film

337 CI\©/CI

resin
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-264 WD 01/ 07440 PCT/ US00/ 18884 361 foam N NOIly N OI=O N NNNJ

,1~0 362 C C nwbodetaom ned N O N

ly N O=S=0 N Br

O -Yfj @cTasbo/ 1484

01/07440 PCT/USO0/ 18884 CI 101-105 363 C Ip, N--( NO Iy N 0=S=0 Br

338 CI\©/CI 139.2-140.0
N
\ N R\
Br
=0
S/
HO™ "\

o

339 Cl Cl 126-127
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ENN NO NI 364 C C foam NO N-( NI'I Br O =0, 0 -266 WO 01/07440
PCT/ USO0/ 18884 W691/0144€1 resin N NOIly N... loll O=S=0O/ Br ptrNsom=sssd
366 CI Cl 114.9-116.3 N NO NN 367 C Cl foam N NON -loll

340 Cl Cl foam
N
N— o)
%/N o
Br
0=S=0

341 resin
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O=I=O N PBr

N O I|I~r N O =0wbdloaBraso N ONH Cl

/| Br O=S=0 I
det er m ned

~/ O -267 WO 01/ 07440 PCT/ US00/ 18884 CI
not determned 369 Cl 1q,

88-92 368 Cl 1g, N~
N OpcCiNushy/ 1888+

Cl O -268 WD 01/ 07440 PCT/ US00/ 18884 370 CI CI not

342

N

/T~

N

CI\Q/CI
o

\|/
NN

r

not determined

343

A

N
N
N

/

0=5=0
[N

N
o)\

Br

resin
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NO \ N0=S=0 N TOHN ~O N Cl not determined 371 C Ip, N--( NO \ N
O=S=0 N N O- B@21/@446 C 125-126 N'Z T, NON 0 | -0 O NecBusoo 28
WD 01/ 07440 PCT/US00/ 18884 373 CI Cl 109-114

344 Cl Cl foam

345 88-90
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NNO

~

Descri pti on of Bwolipgi«ael
representative conpounds of the fornula I

t he exper

interacti

ly N -M

i ment al

aon of the

pr ot ocol
LFA-1 Binding to | CAM1 Purpose of Assay:

designed to study the direct antagonism by a test conpound,
|CAMt1 with the leukointegrin

)

10 Thi s as

say protocol is
of the
CD 18/ CD 11 a

0==0 CNNNN OO0 -270 WO 01/07440 PCT/ USO0/ 18884
Properties The biol ogi cal properties oPCT/US00/18884
were investigated 5 by way of

descri bed bel ow. Assay to Determ ne Inhibition of

(LFA-1).

TS2/ 4 ant
a protoc
148, 2654
chr omat og
presence

neutraliz
precl ear ¢

const r uct
(Marlin,

Z

O

@)
T
C’;}O;}-
/[ TN

I

W\
\‘\

Des¥6i pti pn of ASls €bl : LFA-1 is i munopeidetaradnedsi ng t he
i body froma 20 g pel pf human JY or 15 |SKWB cells, utilizing
ol previous|y describé pustin, M J.; et all., J. Inmunol. 1992,
- 2660). The LFA-1 is i fied from SKW | ysdtes by i munoaffinity
jraphy on TS52/4 LFA-1 mp Sepharose and elutgd at pH 11.5 in the
of 2 mM MyQ 2 ang, 1 % 0cty6l ucosi de. After |col | ection and
ation of ffaction 'TTon1 the TS2/ 4 columm, danples are pool ed and
ed with Profein G ' formjof ICAM1 is
ed, expresged, pur| fzed as previ ously des¢ri bed
S.; et al.} Nat u(r)e.,s.’l_@o 344 72 and see Arruda, A ; et al.,
N
0,44
H
347 Cl Cl not determined
N— o)
4§T/N l Br
O=§=O
N
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Antim crob. Agents Chenot her.

which is

1992, 36, 1186-1192). Briefly, isoleucine
is changed to a stop codon
This construction

with the first 453 am no acids of menbrane

454

| ocat esloat/otdae put ati ve boundary between domain 5 of tlreT/US00/18884
ectodomai n and the 25 transnenbrane donai n,
usi ng standard ol i gonucl eoti de-directed nutagenesis.
yi el ds a nol ecul e identi cal

bound | CAM 1. An expression vector is created with a hanster dihydrofolate
reduct ase gene, a _neanycin-resistance marker and the coding region of the
sI CAM 1 conptrudé8desdri bed aBbwe ~alon&!with the pronofer, “spld-¢& signal s,
and 30 pol yadenyl ati on signal of 5V4A0 early region. {The reconbi nant
plasmid is fransfected into CHO el l's using standafd cal ci um phosphat e
nmet hods. Ce|ls are paslsaged in -2 WO 01/ 07440 PCT/ USQO/ 18884 sel ectipye
medi a ((418) and col onji es secreting,sICAM1 are anplified using
met hotrexate. sSICAM 1 is pur%{ ﬁ' op(Berum free nmedi a using traditiong
non-affinity chromatogfraphic echin i ncl udi ng i on|exchange and si ze
excl usi on c1ronatograjhy. 5L g=+0 |CAM 1 is|nonitored by firpst
i ncubating sl CAM1 at 40 g/nL i Duln- hate buffered saline wth
cal ci um and| magnesi um| addi t [en / 0.1 PMSF (Diluting
Buffer) in a 96-well plate for nln at room tenperatiyre. Plates are then
bl ocked by the additi n of 2% ) bovine serumalbumn in Diluting
Buffer for B7 Cfor 1 Bl ocki ng |sol ution is renmoved fromwells, and tefpt
10 conpounds are diluted and hen added foll owed by thefaddition of
approximate|ly 25 ng of| immunoaNfinity purified LFA- 1. |The LFA- 1 is
i ncubated i ph the presence of test cogpound and ICAM1 at 37 C for 1 h.
Wells are washed 3 tines with Di frgBlf fer. The bound LFA-1 is detec|ed
by the addifion of a polyclonal anfibody directed agai ngt a peptide
correspondi hg to the 18 cytopl @&mic tail in a 1:100 dilution with
Di luti ng Buffers;ggd #; T% BSgyand_a Towgd to rncubate for 45 gg.psat 37 C
Wl ls are mashea 3tines with D mg Buffer and the bound pol ycl onal
anti body is|detected by the addit pf a 1:4000
N
N::(/ o
\ N any
Br
O=?=O

N

= NG

OH O
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di lution of horse radi sh peroxi dase conjugated to goat
di rect ed agai nstwonabisd i nmunogl obul i n.
20 mn at 37 C, wells are

i ncubat e

for

Th

i s reagent

for the horse radi sh peroxidase is added to each well
quantitative colorinmetric signa

to
i nhi biti

n of the

sICAM 1. Soluble ICAM 1 (60 g/nl)

EA-1/1 CAM 1

proportion

interaction

al

i mmunogl obul i n

i s al | owedptw/us00/18884

to 20 develop a

the addition

washed as above and the substrate

to the amount of LFA-1 bound

is used as a positive control
The | ack of

for
of

LFA-1 to
sanpl es.

conpounds
found to
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human | yr
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injury,
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of 5 immune cel
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ing froma respo
ul't respiratory
e organ injury
ry syndrone sec
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on of
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brtai n
hse of

bndar y
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henodi al ysi

S,

| eukapher esi s,

ul cerative colitis,

necrotizing enterocolitis

and granul ocyt e Wb otimamef usi on associ ated syndrone) and condi ti ORET/US00/18884

resulting froma response of the specific
organ/tissue transpl ant
aut oi nmune di seases i ncl udi ng Raynaud' s syndrone, autoi nmune

mul tiple sclerosis,
uveitis,

psori asi s,

dermatitis,
di abet es

nellitus,

rejection, graft vs.

rheumatoid arthritis, I
Lnfl ammt ory howel

i mmune systemin a mamal

disease

host reactions

nsul i n- dependent
includi ng Crohn'

(e.

g.,
and

thyroiditis,

S

di sease an(
conpounds (
adj unct to
cancers. |1
t hose di sed
anot her asj
treat ment (
adm nstrati

| ul GRativ
f the 1 nve
mnimze t
1 general t
AISesS curren
pect of the
pr  prophyl
on of ther

e 20 col i€l
ntion may al g
oxicity with

i nventi O'N
axi s of t he above-

st emic | upus 6
used in treatin
ine therapy int

ryt hefietcsmingl. T
g asthma or as a
he treatnent of
t he treat nent of
apy. 25 Thus,
ret hod for the
i ons through the
f one or nore

n
n

e

conmpounds of the formn et Hod provided by the

i nvention, |the novel may be [adm ni stered for

ei ther a prophylactic| or therapeWtic purpose either algne or with othey

i mrunosuppl essi ve or antllnfla et ory agents. When proyvi ded

prophyl actical ly, -273 mq 01/ 07440HPCT/ US00/ 18884 t he |i munosuppr essi ve
conmpound(s) are providedgn advance of any inflamatory response or synptom
(for exanple, prior tp, at, ortly after the tinme qof an organ or

ti ssue tramsplant but|in ad of any synptons of organ rejection). The
prophylactic admnisfratio a conmpound of the formyla I serves to
prevent or rattepgate—anryS—subsequent—ntlamratory—response as,—fpr
exanpl e, rej ecﬁ%n of| a transpla q n or tissue, |etc. )%"ﬁ?e

t herapeuti ¢ adm nistration of a c¢npo nd of the fornula | serves to
attenuate any actual | nflammation h as, for exanple, the rejection pf a
transplanted organ of tissue). Thug, in accordance wi tth the invention,
conpound off the formula | can
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be adm nistered either prior to the onset of

i nflanmation (so as to

suppress an antiwopabvedo10 i nfl anmation) or after the initiationpoi/usoo/18884

i nflammatio
the inventi
parentera
formul a |

par ent era
ng of said
cont ai ni ng

under st ood,
patient wil
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proper 20 d
patient's r
i nvention a
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5 wetting agents, buffers, salts for varying the osnotic pressure and the

| i ke. Solid carrwenyomaberial which can be used include, for exaepiraisoo/18884
starch, lactose, mannitol, nethyl cellulose, mcrocrystalline cellul ose,
talc, silica, dibasic calciumphosphate, and high nolecul ar wei ght

pol ymers (such as pol yethyl ene glycol). 10 For parenteral use, a conpound
of fornmula | can be adm nistered in an aqueous or non- aqueous sol ution,
suspension pr emilsion in a nhnrnnrpnflrnllv acceptable oil or a mxture
of 1iquids,|whi 87may [contain® Gtic agents, an{ioxi daft@
preservatives, buffers| or other es to render the $olution isotonic
with the bl pod, thickening agents pendi ng agents ol other
pharmaceutically acceptabl e additiv¥s. Additives of this type include, flor
15 exanple, |{tartrate, citrate and agetate buffers, ethanol, propylene
glycol, pol yethylene glycol, cup X -Gbrs (such as EDTA), anti oxidantfs
(such as so¢dium bisul flite, sodium ' l and ascorbic acid), high
nol ecul ar wei ght pol yners (su ‘ | ene|oxi des) for

vi scosity regul ati on and pol yet Qyl ene ™ «es f sotbitol anhydrides.
Preservatives may al sg be adc@g-_s'icpecessa such as beé¢nzoic acid, nethyl
or 20 propy| paraben, |pbenzal konilum chl ori de and ot her quaternary amoni um
conmpounds. | The conpounds of thiNsinvention may al so be|adm ni stered as
solutions fpr nasal dpplicatiion and may contain in addition to the
conpounds of this invention itable buffers, tonicity|adjusters,

m crobial preservatives, ar@roxiNfants and viscosity-incfeasing 25 agents|in
an aqueous vehicle Exanples of hgents used to |ncrease VISCOSIty are

pOl yV| nyl .Jll \.,CI ! LB LA Y4 T I Voltl VC IJUI _yVI Il_yl lJ_yI I UI LIA®.A%J

pol ysorbates o 3é?yc fin. M crObar g -rivatlves added nd?ndﬁ@Pﬁﬂﬁd
benzalkoniun1ch|or|de t hi mer osal | or o- but anol or phenyl et hyl al cohol] .
30 Additionally, the conpounds pr *d by the invention can be
adm ni sterefd topically or by suppogitory. -275 WO 01/07440 PCT/ USCO 18884

N—

AQT/N \ Br

-263-



For mul ati ons Conmpounds of the fornula | can be fornulated for therapeutic
adm ni stration iwoainuaber 5 of ways. Descriptions of several epempises/ysss4
formul ati ons are given bel ow. Exanple A Capsules or Tablets Exanple A-1
Exanple A-2 Ingredients Quantity Ingredients Quantity Conpound of fornula

| 250 ng Conpound of formula | 50 nmg Starch 160 ng D cal ci um Phosphate 160
mg Mcrocrys. Cellulose 90 ng Mcrocrys. Cellulose 90 ng Sodium Starch

G ycolate 10 ng Stearic acid 5 ng I\/hﬂnF\Qlllm Stearate 2 ng Sodium-Starch
dycol ate 10 39 Fupred col | oi dd Gl my Fumed cdl | oi dalfoam|ica 1|my
10 The conpound of formula | is bd into a powder| m xture wth the
prem xed jexci pient |materials as kdep'i fi ed above wi tjh the exception of the
| ubri cant{. The lubrjcant is then blfended in and the |resulting bl end
conpressed into tablets or filled iQto hard gelatin [capsules. 15 -276 WO
01/ 07440 |PCT/ USO0/ 18884 Exanp eral Solutigns Ingredients
Quantity| Conpound pf formula } 500 PEG 400 40% by vol urme

Br

360 foam
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Et hyl Al coh
are mxed a
vol une as
solution is
or anpoul es
I ngredi ents
Benzal koni u
Pol yvi nyl al
materials a
formula I i
honbgeneous
or anpoul es
| ngredi ents
wei ght

ol 5% by volune Saline 55% by volunme 5 The excipient materials
nd t hgooaddad to one of the conpounds of forrmula | i npPcsusho/18884
s necessary for dissolution. Mxing is continued until the
clear. The solution then filtered into the appropriate vials
and sterilized by autoclaving. 10 Exanple C Suspension
Quantity Conmpound of formula | 100 ng Citric acid 1.92g
m chl oride 0.025% by weight EDTA Q1 % by weijght

£ohoB610% Hy wei ght Méter g.s. to | OOrL 15 The excfsient
re mxed wijth the wat d thereafter one of the conpounds of
5 added and m xing i3 _coptinued until the sugpension is
The suspension is then transferred into the appropriate vifals
-277 WO ( Topi cal Fornul at}i on
Quantity Tef ose 63 13% by

362 not determined
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Labrafil M 1944 CS 3% by weight Paraffin G| 8% by weight Methyl paraben
(MP) 0. 15% by wewght/o7420 opyl par aben (PP) 0.05% by wei ght Dei oni zedTaab@1sss4
g.s. to 100 5 The proper anobunts of Tefose 63, Labrafil M 1944 CS,
Paraffin oil and water are m xed and heated at 75 C until all conponents
have nelted. The m xture is then cooled to 50 C w th continuous stirring.
Met hyl par aben and propyl paraben are added with m xing and the mxture is
cooled ta_anhient tenperature The conpound of formila | is added to-the 10

m xture and B68nded| wel | . -278l 0 £40 PCT/ US00/ 18884 10WdP5i s cl &ai ned

is: 1. Aflconpound of the fornula R NX ~~4p_NR35R4 (1),
wherein: |[A1is =N|or =C(H)-; N, =C(H) -, or [=C(R)- wherein R is
hal ogen, |-CN, -Qal kyl, -CQ2al kyl orYy 10 -SQ2al kyl, wherein the foregolng

al kyl noijeties are pf 1 to 3 carbonNatoms; Dis =N, [=C(R)-, =C(H)-,

=CQ(SX2RI)-, =C(S(ORL)-, =C((Q - C(OH-, =¢(SRla)-, =C(ORl a)- or
=C(NHRI a)-, wherein| Rl is sel ﬁt—FNfr m the cl ass consisting of:
N

364 CI\©/CI foam
N

N=(" O

%/N ol Br
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(A) -R100, which is: 15 branched or unbranched al kyl of 1 to 6 carbon
atons, al kenyl ok02d10m46 carbon atons or cycloal kyl or cycl oal kegylusod/183s4
to 6 carbon atons, in which alkyl, alkenyl, cycloal kyl or cycl oal kenyl
group one or nore hydrogen atons are optionally and independently repl aced
with: (i) halogen, 20 (ii) oxo, (iii) aryl or heteroaryl which is selected
fromthe class consisting of phenyl, naphthyl, indolyl, thiophenyl,
pyridyl, pyrinmdinyl, furyl, pyrrolyl  oxazolyl thiazolyl pyrazolyl
i soxazol yl, | ini d&%ol yl|, isothi &ks ofddi azol yl, triazolyl,resin

t hi adi azoly], pyridazijnyl, pyrazi riazinyl, 25 indplyzinyl,

i soi ndol yl ,| benzo[ b] franyl, benzo pi ophenyl , indazolyl, -279 WO
01/ 07440 PCT/ USO0/ 18884 benzt hi azolyl,

i soqui nolinyl, purinyl|, quinolizinyl,

benzi m dazol yl, | qui nol i nyl,
ci nnolinyl, pthalaninyl,

qui noxal i ny] , napthyrildi nyl, pt —=&Dd qui nazolinyl, wherein one or
nore hydrogen atons of| said ar teroaryl group are optionally and
i ndependent]y replaced with: of 1 to 3 carbon atons, (b)
-COCH, (c)|-SOH, (|d) -PQOH) (e)\a greap of the fornula - COORS,
wherein R8 |s straight| or 105?5 1cged art { 1 to 5 carbon atons or
cycloal kyl of 3 to 5 |carbon offs, (f) a\g p~e@r t he formul a NRORLO,
wherein RO and R10 arsg

366 C|\©/CI 114.9-116.3

367 foam
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i ndependently a hydrogen atom al kyl
3 to 6 carbon atwowmior44acyl
R10 constitute a saturated hydrocarbon bridge of 3

of 1 to 7 carbon atons,

of 1 to 6 carbon
0

at ons,
r

cycl oal kyl
15 wher ei rcRUSOIESS4
to 5 carbon atons which

of

together with the nitrogen atom between themforma heterocyclic ring, (Qg)
a group of the formula -CONR 11 R 12, wherein R 11 and R 12 are each

i ndependently a hydrogen atom alkyl of 1 to 6 carbon atons 20 or
cycloalkyl of 3 to 6 carbon atons or wherein R11 and R12 constitute a
saturat ed hyd¥8car bpn bri dge G Clar bon atons |which 88§8ther with
the nitrogen atom between them f het erocyclic rling, and wherein}one
carbon atomin saidf hydrocarbon dge is optionally replaced by -0-| -S,
S(O-, S2-, 25 -NH, or -Nwe-, a group of the flornula -OR13, wherein
R13 is a|hydrogen atom or an al kNI or acyl group off 1 to 7 carbon atons,
(i) a grqoup of the fornmula - n R14 is a hydrogen atom or |an

al kyl or |acyl group|of 1 to 7 canbon/atons, 30 (j) -CQN, or -280 WO 0107440
PCT/ US00//18884 (k)| an am di Nogof the formula /| RI5 N 11 R16 R17
wherein R15, R16 angd R17 are edch, ijndependently, a Hydrogen

369

Br

not determined
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atomor alkyl of 1 to 3 carbon atons and wherein two of R15, R16 5 and R17
may additional | woomnstdsd ut e a saturated hydrocarbon bridge of 3pto/uUseo/18884
carbon atons which together with the nitrogen atonm(s) between themforma
heterocyclic ring, (1) halogen, (n) a group of the fornula NHCONHal kyl ,
wherein the al kyl nmoiety 10 contains 1 to 3 carbon atons, (n) a group of
the formul a - NHCOCal kyl , wherein the al kyl noiety contains 1 to 3 carbon
atoms, (iv)_a group of the formila -COORI8, wherein RI8 is straight or
branched al kyl378f 1 to 7 c& atQpeCbr cycl oal kyl of| 3 B¢ dgtesmingdn
atons, 15 (v) -CN, (vj) a group he formul a - CONRLO9R20, wherein R19 and
R20 are each, independently, a dpogen atom alkyl off 1 to 6 carbon ajons
e a
0

or cycloalkyl of 3 tjo 6 carbon afons, or wherein R19 and R20 constitut
saturated hydrocarbon| bri dge of 3,to 5 carbon atons whijch together with{2
the nitrogén atom between th QLKON wa=0et erocyclic ring, and wherein ohe

carbon atomin said hydrocarpon brigge is optionally replaced by -0-, S,
S(O-, S@21, -NH, or|-Nve-, {VviNyfa group of the formila -OR21, whereip
R21 is a hydrogen atoEl or a JPtraight aor branched al kyl or acyl group pf 1

to 7 carbon atons, wherein H2x0pe O hydrogen atagns of said al kyl | or

acyl group|are optionally repIéEed W group i ndependently selected from
the class c¢onsisting pf -28 01/ 04 R 300/ 18884 - OH, - Qal kyl
(wherein the al kyl nojety codains 1 to 6 calbon at ons)|,

371 not determined

372 Cl Cl 125-126

N N O
g\/\[qr QLELE
O~
;=0
o—N
/
Br
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-NH2, -NHWe and -NMe2, (viii) a group of the fornula -SR22, wherein R22 is
a hydrogen at omwomniamn4oal kyl or acyl group of 1 to 7 carbon atopeT/ushersssn
one or nore 5 hydrogen atonms of said al kyl or acyl group are optionally
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 fornula NR23R24, wherein R23 and R24 are
each, 1Q independently, (a) a hydrogen atom (h) straight or branche

al kyl orlacyl378f 1 to 7 car Bbr_atoms cycl oal kyl df 3 td0%1d4rbon At oms,
wherein said one or|nore hydrdg at ons of said al kyl or acyl group are
optional |y replaced| 15 with a g /i ndependent |y sellected fromthe cl|ass
consisting of -OH,|-GQGal kyl (whergin the alkyl noiety is 1 to 6 carbo
atons), |-NH2, -NHMp and - NWe2, ( ) a group of the fqrnula -(CH2)n00O0
wherein mis 0, 1 of 2, (d) the formula -(CH2) nCOOR25, whefein n
is 0, 1 or 2, and RO wherei . straight or branched alkyl of 1 to 6
carbon atonms, or () a gro gN-tfef ormul a - (CH2) nQONHR25, wherein n is

0, 1 or 2, and whergpin R25 isYstraigght or branched allkyl of 1 to 6 cafrbon
atons, (X) a quaterpary gr%LpSQ_IOth la R26 + 27 -NR @

1 =
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1 28 25 wherein R26, R27 and R28 are each, independently, a branched or
-282 WD 01/ 07440v86@TH14300/ 18884 unbranched al kyl group of 1 to Pcrasbomssss
atons and Q is a pharnaceutically acceptable counter ion, (xi) a
saturated, or partially unsaturated heterocyclic group consisting of 3 to
7 ring atons selected fromN, 0, Cand S, including but not limted to 5

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

pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl tetrahydropuranyl, benzodioxolyl, tetrahydrothiophenyl

and sul fol a ycllc group is optionally nono- or

pol ysubstit es ript 8#]910?0 C%p g|) a cycl oal kyl group of 3 to 7 carbon
atons, (B) branched or unbr anched car boxylic acid groups of 3 to 6 carbon
atons, (C) branched or unhranched phosphonic f to on
Stors, (D) HeaRaibrronbranRBdsaH NG ORI ok Dale 124476 5 egifih
atoms, GE) @, @mh%wﬁnéﬁftalgpﬁoédmmmeﬁaow R3o ~(CH2 N~ 131 15
wher ei n r is72, , R30 and R31 are each, independently,

a hydrogen atomor alkyl of 1 to 3 carbon atons, and wherein two of R29,
R3O Assay to Determine Inhibition of LFA-1 Binding to ICAM-1

Purpose of Assay:
10 This assay protocol is designed to study the direct antagonism, by a test compound, of the
interaction of the CAM, ICAM-1 with the Leukointegrin CD18/CD11a (LFA-1).

Description of Assay Protocol:
LFA-1 is immunopurified using the TS2/4 antibody from a 20 g pellet of human JY or

15 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
2 mM MgCly and 1% octylglucoside. After collection and neutralization of fractions from

the TS2/4 column, samples are pooled and precleared with Protein G agarose.

20
A soluble form of ICAM-1 is constructed, expressed, purified and characterized as
previously described (Marlin, S.; et al., Nature, 1990, 344, 70-72 and see Arruda, A.; et al.,
Antimicrob. Agents Chemother. 1992, 36, 1186-1192). Briefly, isoleucine 454 which is

“located at the putative boundary between domain 5 of the ectodomain and the

25  transmembrane domain, is changed to a stop codon using standard oligonucleotide-directed
mutagenesis. This construction yields a molecule identical with the first 453 amino acids
of membrane bound ICAM-1. An expression vector is created with a hamster
dihydrofolate reductase gene, a neomycin-resistance marker, and the coding region of the
sICAM-1 construct described above, along with the promoter, splice signals, and

30  polyadenylation signal of the SV40 early region. The recombinant plasmid is transfected
into CHO DUX cells using standard calcium phosphate methods. Cells are passaged in
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and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to
5 carbon at ons wbioch7#4@get her with the nitrogen aton(s) betweenpCinasnd/ mssa
a 20 heterocyclic ring, (F) guanidino groups of the fornula R33 N R34
132 135 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
-283 WD 01/ 07440 PCT/ US00/ 18884 two of R32, R33, R34 and R35 rray

additionally constitute a saturated hy drocar bon bri dge of 3.to car bon
at oms whi ch selsgféteriediad @41 & pad aolopisy éﬁ’?retm&ﬁW§M &éfmnhfé%vﬁma)mﬁshatrexate

het er ocyel i g é%ﬁg sl(p@nggasﬂon% rpﬁat ?%e&ﬁ?dﬁ% ubfi 4 2 1§n§lq{oﬁcﬁﬁg%F%{b%Tﬁhﬁss

consi sting napht enyI pyri

pyri m di nyl teoﬂm'rqyabs, igyjuding ion, exobmlgelayﬂ size thdlesial ghrompiogeaphlyy| , i soxazol yl
i m dazol yl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
pyri dazi nyl, pyrazinyl triazinyl, indolyzinyl, isoindolyl,

benzo[ b] fur 91%9}7?0,{0 GO rbgaffrgg Z
benzi m dgz olémy 10 ul ol nEIAIquﬁquw t%édl %hlfblaﬂg %ng{ngszol %%// in
ci nnol i nyl, mﬂﬂimbdmplngsbhaté@uffanedcsx]aie wigh calcmpt rhydrmagneylhm, pdmtxonhlﬂyhl\/hnd

EELQ?ESLLFV' whla S0 BV BT QP tae KRR At PPIPR AR T AL Om 1) al y)

of 1to ¢ (gan))er}at%reo Pates g tl)len bio:c%eld by the addition of 2% (w/v) bovine serum albumin in

Diluting Buffer for 37 ©C for 1 h. Blocking solution is removed from wells, and test
10 compounds are diluted and then added followed by the addition of approximately 25 ng of
immunoaffinity purified LFA-1. The LFA-1 is incubated in the presence of test compound

and ICAM-1 at 37 ©C for 1 h. Wells are washed 3 times with Diluting Buffer. The bound
LFA-1 is detected by the addition of a polyclonal antibody directed against a peptide
corresponding to the CD18 cytoplasmic tail in a 1:100 dilution with Diluting Buffer and

15 1% BSA and allowed to incubate for 45 min at 37 ©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 0C, wells are
washed as above and the substrate for the horse radish peroxidase is added to each well to
20 develop a quantitative colorimetric signal proportional to the amount of LFA-1 bound to
SICAM-1. Soluble ICAM-1 (60 ng/mL) is used as a positive control for inhibition of the
LFA-1/ICAM-1 interaction. The lack of the addition of LFA-1 to the binding assay is used
as a background control for all samples. A dose-response curve is obtained for all test
compounds.
25
All compounds made in the above examples were tested in this assay and each found to

have a K4 <10 pM.
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15 (iii) -SRCH, (iv) -PQ(OH)2, (v) a group of the fornula - COOR36,
wherein R36 is swoaightoor branched alkyl of 1 to 5 carbon at onecwoiusoo/18884
cycloal kyl of 3 to 5 carbon atonms, (vi) a group of the fornula NR37R38,
wherein R37 and R38 are each, 20 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 R37 and R38 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atons which together with the nitrogen atom

bet ween t henDeseriptian hfTherapauticiUse ring, 25 (vii) a group of the fornula

- CONR39R40, er ei and R40 <l v t
al kgl of 2« Shghd pBRT aefivles o RefuRlLitpyic8 7 BRIGT Rk imfpld K300, 2l om
wherei n R39 amg AR Qepsendsititoriotyic a@%&gﬁti@h@dhﬁmdm besphoonted ahdiBemar lythphocyte
carbon atons which g])&ether with the njtrogen atom between themforma

het er ocycl i cadtierggce Aet-eThese sempownds heyertharappetic widiy An thegmodulationof; phon
e dglpeégﬁ,geif&gg?tm&gﬁfe&aioapz.ge A2t B0 ARG of frercelfitar 209

t
S2-, -N a group’'o ormula - OR erein R41 is a
hydr ogen at oligandfreceptordlitdihg mactimslingrving CAM4 andLukoantbgnmsatleontse, mére( i x) a

0L 0P OF 1 LIS oSSl e, e R0 St & o
formula  RA3¢gnditions, including conditions resulting from a response of the non-specific immune
system in a mammal (e.g., adult respiratory distress syndrome, shock, oxygen toxicity,

10  multiple organ injury syndrome secondary to septicemia, multiple organ injury syndrome
secondary to trauma, reperfusion injury of tissue due to cardiopulmonary bypass,
myocardial infarction or use with thrombolysis agents, acute glomerulonephritis, vasculitis,
reactive arthritis, dermatosis with acute inflammatory components, stroke, thermal injury,
hemodialysis, leukapheresis, ulcerative colitis, necrotizing enterocolitis and granulocyte

15 transfusion associated syndrome) and conditions resulting from a response of the specific
immune system in a mammal (e.g., 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

20  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.

25 Thus, another aspect of the invention is the provision of a method for the treatment or
prophylaxis of the above-described conditions through the adminstration of therapeutic or

prophylactic amounts of one or more compounds of the formula I.

In accordance with the method provided by the invention, the novel compounds of formula
30 I may be administered for either a prophylactic or therapeutic purpose either alone or with

other immunosuppressive or antiinflammatory agents. When provided prophylactically,
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N |l Raa R45 10 wherein R43, R44 and R45 are each, independently, a

hydr ogen at om orwoalkyoof 1 to 3 carbon atons, and wherein two oCTRAB)/ 18344
and R45 may additionally constitute a saturated hydrocarbon bridge of 3 to
5 carbon atons which together with the nitrogen aton(s) between themform
a heterocyclic ring, 15 (H) groups of the fornula -NR46RA7, wherein R46
and R47 are each independently a hydrogen atom phenyl which is optionally
mono-or pol ysubstituted with hal ogen, or R100, wherein R100 is as

her ei nbef dresimnasiosupRiess{ve)cogpopRd(sleate providesdn advanse of amenday@atery gr oups
consi stin f i 'R sel e . r..bi cyclic
et or ocycrigomE s Sehelsnl oP bATRIE Do lst 6l Pl e e ¥dn bregos™ V3
S, i n|C| gditiﬁ?lebtahsmmt Huit ivi 4d3dndeof angrsgapohisroflorgdnniejtaden)i diheykrophglactiol i nyl ,
pyrrolidinyl, piperidinyl, piperazinyl nmor phol i nyl , t hi onor phol i nyl,

t hi azol | dPAGNISERIERiohICOmpaYRdehthe BistulilseTves (@ PrexERidY GHERURR ATy

benzodi 0x Qliydequdn® i AL BL Yo QRSN ft ek bAbRNYdject iR ©F & 1 &d &
hetero?:yc?+cs 8‘# oup ﬂlads opt%%y %D(r:lo- > or pofls)l -éﬁ eéctll tﬁ)t ed \I/l\n%tﬁ?llﬁnoi eg'?li]es
sel ect ed br tissut)etc.g| Absthemapsutst adngnisfration) ofexeympads o\be(formirld 4 Gerves to

PCT/ US00/ 18884 i) - 1, wh ' 1is: .hyd b
P i O (] R e b P B B

organ or tissue). Thus, in accordance with the invention, a compound of the formula I can

be administered either prior to the onset of inflammation (so as to suppress an anticipated

10  inflammation) or after the initiation of inflammation.

The novel compounds of the formula I may, in accordance with the invention, be
administered in single or divided doses by the oral, parenteral or topical routes. A suitable
oral dosage for a compound of formula I would be in the range of about 0.1 mg to 10 g per
15  day. 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

20  dosage the size and condition of the patient as well as the patient's response to the drug.

When the compounds of the present invention are to be administered by the oral route, they
may be administered as medicaments in the form of pharmaceutical preparations which
contain them in association with a compatible pharmaceutical carrier material. Such

25  carrier material can be an inert organic or inorganic carrier material suitable for oral
administration. Examples of such carrier materials are water, gelatin, talc, starch,
magnesium stearate, gum arabic, vegetable oils, polyalkylene-glycols, petroleum jelly and

the like.

30  The pharmaceutical preparations can be prepared in a conventional manner and finished

dosage forms can be solid dosage forms, for example, tablets, dragees, capsules, and the
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group is optionally replaced with -CH, -OR110 (wherein R110 is 5 an al kyl
nmoi ety of 1 to Gwoanbmmoatons), -NH2, -NHWVe or -NMe2, (c) acyl oPci/useo/iksss
carbons, wherein any hydrogen atom of said acyl group is optionally
replaced with -CH, -OR111 (wherein R111 is an alkyl noiety of 1 to 6
carbon atons), -NH2, -NHW or -NMe2, (d) -CONR1O2R103, wherein R102 and
R103 are each i ndependently 10 a hydrogen atomor alkyl of 1 to 7 atons,
or wherein RLO2 and R103 constitute a saturated hydrocarbon bridge of 3 to
5 carbon atltkesomkiquith dessge forars, dipraxample selutiong.syspensions emydsions andihe Bkén a

het er ocycl i ¢yl nd..wher ei n.one . i ' bridge
I's optional f{}uerpglgfrg e tlg{; p—“f??fanggs- mg%% %?ﬁbj%@o &gé}hﬁ,@%ﬁﬂ&%@?ﬁ or (g)

- COOR104, whipegitionsdith dsstetillikation0 fFuithég the phiafm@ceu(itdl iptepafatidiR flaRtOftain
wherein RL05 and R106 are each independently:  (a) a hydrogen atom (b)
strai ght or densgitieaal adiykantsguch as preservatiygy Séblltzﬂsl’ graplsifiery Alagor-gnprovesp,
atons, (@) 4 8 : ' I.d:1.ah | S
opt 1 onal 1y reagty sgents SHIBEREN: (8 vabftle MO ic PHRREL Ind AieliS  SOKL chb P ot 1
to 6 25 carbatariatwhieh car be wded ireludeRiod Sxample Rid6h dactetd, maneitel, sathyt at ed

hydr ocar bon bridge of 3 .5 carbon aton ich together wth the.nitrogen
at om bet vveerFe{lH]é? ’Wlﬁwg Soaele éT’itgc’rsirﬁEFﬁ\,’,\Q@ﬁﬂc \ﬁﬁg}u&? ﬁi%\ﬁhatﬁ’é’lngg'ﬁgq’at omin
said -286  molecular weight polymers (such as polyethylene glycol).

10 For parenteral use, a compound of formula I can be administered in an aqueous or non-
aqueous solution, suspension or emulsion in a pharmaceutically acceptable oil or a mixture
of liquids, which may contain bacteriostatic agents, antioxidants, preservatives, buffers or
other solutes to render the solution isotonic with the blood, thickening agents, suspending
agents or other pharmaceutically acceptable additives. Additives of this type include, for

15 example, tartrate, citrate and acetate buffers, ethanol, propylene glycol, polyethylene
glycol, complex formers (such as EDTA), antioxidants (such as sodium bisulfite, sodium
metabisulfite, and ascorbic acid), high molecular weight polymers (such as liquid
polyethylene oxides) for viscosity regulation and polyethylene derivatives of sorbitol
anhydrides. Preservatives may also be added if necessary, such as benzoic acid, methyl or

20  propyl paraben, benzalkonium chloride and other quaternary ammonium compounds.

The compounds of this invention may also be administered as solutions for nasal
application and may contain in addition to the compounds of this invention suitable
buffers, tonicity adjusters, microbial preservatives, antioxidants and viscosity-increasing
25  agents in an aqueous vehicle. Examples of agents used to increase viscosity are polyvinyl
alcohol, cellulose derivatives, polyvinylpyrrolidone, polysorbates or glycerin. Microbial
preservatives added may include benzalkonium chloride, thimerosal, chloro-butanol or

phenylethyl alcohol.

30  Additionally, the compounds provided by the invention can be administered topically or by
suppository.
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WO 01/ 07440 PCT/ USO0/ 18884 hydrocarbon bridge is optionally replaced by
-0-, -S, S(O-,w60207446 NH-, or -Nwe-, (iv) -COORL07, wherein RLOCTIUS0@18884
hydrogen atom or straight or branched alkyl of 1 to 7 carbon atons, 5 (v)
straight or branched alkyl 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
hydr ogen atons of said al kyl, al kenyl, alkynyl or cycloal kyl group is
optionally replaced with a noiety independently selected fromthe cl ass
consi sting of: 10 (a) oxo (b) -OH, (c) -ORlL 13, wherein R113 is al kyl of
1to 6 carb -OCOCH3, (e) -NH2, 15 (f) -NHwWe, (g) -Nwe2,

(h) -C2H, a %Im(l ?sz R114 wherein R114 is alkyl of 1 to 3 carbon atons,
or cycloalkyl of 3 to 7 carbons, 20 (vi) acyl of 1 to 7 carbon atom;

whi ch may be straight, branched or c cli nd wherei n, one or

hydr ogen™ at ohempeunsisiod thedormyla & gan P% f %E)F g,herarp,ggﬁlge,@aln\l,ﬁt{aﬁog ‘% P\é‘f‘?er

d d I
[&iggnmesgﬁ R nﬁgfgsel%gmg oﬁg}o% meﬁh 8%ein 6;9191?598&5&1990115% giv@h belds. 25 (D)

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 5 mg
Magnesium Stearate 2mg Sodium Starch Glycolate 10 mg
Fumed colloidal silica 1 mg Fumed colloidal silica 1 mg
10
The compound of formula I is blended into a powder mixture with the premixed excipient
materials as identified above with the exception of the lubricant. The lubricant is then
blended in and the resulting blend compressed into tablets or filled into hard gelatin
capsules.
15
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(c) -NH2, (d)
PCT/ US00/ 18884
atons, (i) -CN, (j) the hal ogen
cl ass consisting of imdazolinyl
pyrrolidinyl, piperidinyl,
t hi azoli di nyl, azepinyl,

- NHMWE, - NMe2,

(e)

Wwop10a@® R116, wherein R116 is al kyl

pi perazi nyl,
t et rahydr opyranyl ,

(f) -NHCOwWe, 30 (g) oxo, -287 WO 01/07440
of 1 to 3 cacihasoo/18884
atons, (k) heterocycles selected fromthe

5 imdazolidinyl, pyrrolinyl,

mor phol i nyl, thi onorpholinyl,

t et rahydr of uranyl ,

benzodi oxol yl, tetrahydrothi ophenyl and sul folanyl, and (1) aryl or
het er oar ylExgmipbetBed from the class consisting of phenyl, 10 naphthyl,
i ndol yl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,
t hi azolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl,
triazol yl patdnteasl Sottions, pyri dazi nyl, pyrazinyl, triazinyl, indolyzinyl,
i soi ndol yl , benzo[ b] furanyl, benzo[ b].thi ophenyl, indazolyl, benzthiazolyl,
benzi ni da2eggfientgui nol i nyl , i soq®@WBHnyl, 15 purinyl, quinoli zinyl,
ci nnol i nyt N ark vl Ul MOX QUi naptnyridi nyl, pteridinyl and
qui nazol i r%ﬂnfl)ﬁo \f}???m‘é&'ﬂ% vvhespglﬁr% R108 is: (a) aryl or heteroaryl which
i s sel ect ®EG 4@ t he group consi|40valgy edlumphenyl , napht hyl, indolyl,
hi onh | ’ L
thiophenylp, QyEar PYrTm dinyleof UrY fume
Saline 55% by volume
5  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.
10
Example C
Suspension
Ingredients Quantity
Compound of formula I 100 mg
Citric acid 1.92g
Benzalkonium chloride 0.025% by weight
EDTA 0.1 % by weight
Polyvinylalcohol 10% by weight
Water g.s. to 100mL
15 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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20 pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,

i sot hi azolyl, oxsdioapmlsyl , triazolyl, thiadiazolyl, pyridazinyl, PCT/US00/18884
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl, indazolyl, benzthiazolyl, benzim dazolyl, quinolinyl,
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, 25 pthalaninyl,

qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein said
aryl or heteroaryl noiety is optionally substituted with one or nore

noi eti es selBxampleDy om the class consisting of the hal ogen atonms, straight
or branched alkyl of 1 to 6 <carbons, and -OR117 (wherein R117 is hydrogen
or alkyl of 1 to 6 30 carbon atons), -288 WO 01/07440 PCT/ US0Q0/ 18884 (Db)
a het er ocycl Tepigil Fopnslatiect ed from the cl ass consisting of imdazolinyl,

i mdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

mor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,

t et rahydrof uranyl, i g%igﬁlgsoxol yl,|5 tegugml r ot hi ophenyl and sul f ol anyl,
wherein said heteroc%c IC _qgroup Js opt] QnéEIy substituted with one or nore
noi eti es sel ecCethpofimdof fomautallass| cordéh by megghdf t he hal ogen at ons, strai ght
or branched al kyl ¥f 1 0 6 carbpns (% d - 18 (wherein R118 is hydrogen
or alkyl of 1 to 6/g8¥h atons)| of32®Y(¥S8Y rai ght or branched al kyl of
1to 7 atons, whghRiAd M4k @kkyl | nDizef yy weighpt i onal |y substituted with one
or nore noieties selected fromthe class consisting of the hal ogen atons,
strai ght or branchBaraffin @il of 1 [o @%hymesisht and - OR119 (wherein R119 is
hydr ogen or

Methylparaben (MP) 0.15% by weight
Propylparaben (PP) 0.05% by weight
Deionized water g.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

10  mixture and blended well.
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al kyl of 1 to 6 carbon atons), 15 (viii) -COR109, wherein R109 is: (a) aryl
or heteroaryl whwvohinwsueel ected fromthe class consisting of pheagylusoo/18884
napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, 20 pyrazinyl, triazinyl,
i ndol yzi nyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzt hi azol yl, benzi m dazolyl, quinolinyl, isoquinolinyl, purinyl,

qui nol i zi nylWhatiineleimedis:  pt hal ani nyl, qui noxal i nyl, napthyridinyl,
pteridinyl and quinazolinyl, wherein said aryl or heteroaryl noiety is
optionally 25 substituted with one or nore noieties selected fromthe class
consi sting df thechapagdofaicofsemulatir ai ght or branched al kyl of 1 to 6
carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon
atons), (b) a heterocyclic group selected fromthe class consisting of 30

i mdazolinyl, imdazolidinyl, pyrrokgnyl rolidinyl, piperidinyl, -289
WO 01/ 07440 PCT/ US00/ 18884 pi perazi nyy, r phol i nyl, thionorpholinyl,

t hi azolidi nyl, azepinyl, tetrahydropyta , tetrahydrofuranyl,
benzodi oxol yl, tetrahydrothi ophenyl and{sulfol anyl, wherein said

heterocyclyl is optionally substi tq@d i tIx one or nore hal ogen, straight
or 5 branched alkyl of 1 to 6 car bg$s, or FOR121 (wherein R121 is hydrogen

or alkyl of 1 to 6 carbon atoms), orp«N @@ ght or branched al kyl of 1 to
7a1mm,ﬂmaeinsmd al kyl rR* )

wherein:
Al is=N- or =C(H)-;
A2 is=N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -CO,alkyl or

10 -SOsalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D  is=N-, =CRD)-, =C(H)-, =C(SO9R1)-, =C(S(O)R 1)-, =C(C(O)R ])-, =C(C(O)H)-,
=C(SR12)-, =C(OR!2)- or =C(NHR 12)-,
wherein R1 is selected from the class consisting of:
(A) -R100, which is:

15 branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:

(i) halogen,

20 (it) oxo,

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

25 indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
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noiety is optionally substituted with one or nore noieties selected from
t he cl ass consi swvongonfiot he hal ogen atonms, straight or branched pOTalskyissef
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 consisting of phenyl, 15
napht hyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrol yI
oxazolyl, thiazolyl, pyrazol yI i soxazol yl, im dazol yl, isothiazol

oxgd: azol y:, triazolyl, b@mth@z@xb|b9n21mﬁﬁﬂpldbﬂuﬁgﬂlmylpWa&mﬁyny Py, »| nyl |
i ndol yzi nyl , i soi ndol yI Lyl ,
hazol 1 bengi m BN M AR, pulRRES ALAR AR M oY

benzt hi azol yl, benzim da

q'tji npldi zi InyI OIci nnol i nrlp,temhﬁydla&dqnmlaﬁol?m wheadin ogé or mam}?d)mghar:ydms of sa1d
pteridinyl and qui nazo |ny e hal ogen_.atons, an - and, .
wherein Rla is RL00: 253%ljkh g’i‘f FEPHRAT ggﬁl?qﬁﬁygpgmd%ppg&(qngly r?pA‘}cea with:
hydr ogen sat om or (B) br(gpcggﬁlgﬂwygmggggnﬁl kyl of 1 to 3 carbon atons
or cycloalkyl of 3 to 5 ‘carbon atons wherein $aid al kyl or cycl oal kyl
group is optionally subgb)tuCOPH,30 with: -290 WO 01/07440 PCT/ USCO 18884
(i) a group of the form&)a -_%%%Hwherei n RA8 is a hydrogen atom or an

(d) -PO(OH)y,

(e) a group of the formula —COORS, wherein R8 is straight or
10 branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5

carbon atoms,

(f) agroup of the formula ~NRIR10, wherein R9 and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,

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

15 wherein 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) a group of the formula —CONRIIRI2 wherein R11 and R12 are

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

20 or cycloalkyl of 3 to 6 carbon atoms, or wherein R11l and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(O)-, SO»-,
25 -NH-, or -NMe-,
(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,
30 Gy -CN,or
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al kyl or acyl group of 1 to 7 carbon atons, or (ii) a group of the formula
NR4A9R50, wherei nwB490amd R50 are each, independently, a hydr ogercaiusnn/ 18884
al kyl of 1 to 2 carbon atonms, or acyl of 5 1 to 2 carbon atons; R4 is a
group of the formula - (CR51R52) x( CR53R54) yR55, wherein, x is O or 1, vy
isOorl, R51, R52 and R53 are each, independently: 10 (A) a hydrogen atom
(B) a group of the fornula -OR56, wherein R56 is a hydrogen atom or an

al kyl or acyl group of 1 to 7 carbon atons, or (C) branched or unbranched
alkyl of 1 to 3 carbon dkbnengmidipelgseunafithe fxmgla o 5 carbon atons, 15 R54
is: (A a group of the formula RSfs wherein R57 is independently selected
from the sane class as is Ril, (B) a group of the fornula -OR58, wherein
R58 i s independently sel ected romthe same class as is Rl; 20 R55 is:
aryl or heteroaryl which is s(e)tgct,ela romthe class consisting of phenyl,
napht hyl , indolyl, thiophenyl, pﬁi dyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, g%oxazolyl, imidazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,

hdol vainvl i soi ndol yi | . Y1 ¢ ! |
i ndol yzi nyl, isoindolyl ZSnglg[ﬂqjsf #ﬂﬁg?{{iklbg{yégw]lﬁ&y?{,}ﬁ%[g% %gmengl yl

benzt hi azol yl , benzi m dazol qui noli i soqui nal'in

qui nol i zinyl, cinnolinyl, pthahaphyl of 1 @ EREGH Atok and MBERYS td BYR 1S, R16
pteridinyl and qui nazolinyl, wherein one or nore

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

(1) halogen,

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

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

contains 1 to 3 carbon atoms,

(iv) a group of the formula —COORI18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
15 (v) -CN,
(vi) a group of the formula —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
20 the nitrogen atom between them form a heterocyclic ring, and wherein

one carbon atom in said hydrocarbon bridge is optionally replaced by

-0-, -S-, S(0)-, SO;-, -NH-, or -NMe-,

(vii) a group of the formula —OR21, wherein R21 is a hydrogen atom, or a

straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein

25 one or more hydrogen atoms of said alkyl or acyl group are optionally

replaced with a group independently selected from the class consisting of
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of the hydrogen atons of said aryl or heteroaryl group is optionally and

i ndependent |y repbatedwn t h: -291 WO 01/ 07440 PCT/ US00/ 18884 ( ApciRaS00/18884
which is aryl or heteroaryl selected fromthe class consisting of phenyl,
napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, 5 triazinyl

i ndol yzi nyl , |50|ndolyl benzoLb]furanyI benzo[b]thlo henyl , i ndazoly

benzt hi azol yl, benzi ni da@bh y@al yumhereithije alkyd wmtyiswtnw 1t0 é&ﬁrhqwatomS)

qui nol i zi nyl, C|nnoI|nyI Ip@ui noxal i nyl, napthyridinyl,
pteri di nyl and qU|nazoI|ny B&ﬁ@?éﬁ% Jﬁg 'or nore of the hydrogen atons of

said aryl or hetero X EIJ 10
with: (i) branched gﬁﬁhngﬁa Ci&ﬁeﬁ?ﬁ?ﬁﬂ%?il ?@gghggrbgh ato#% or cycloalkyl

of 3 to 6 carbon atons, ai/ldyilohaca{lglgolupofl(toyélcmdvhylatogmam@lemnomnmml |l y nono-
or polysubstltuted vmth en or i) a group of the formula, .
"O00ReD. Swer ei n Re0 | o hgERRLApTS o7 58 o faBEGiR s epiofalgrticl pih o
atons or cycloal kyl of ?‘;&2’ 15de;ﬁﬁdé?ﬂ2 sele6raB frofrl fhie klads Gditﬁsﬂslﬁn bf tOE, faukpl(a
NR61R62, wherein R61 an 2 are eac i ndependent | vy, gﬁlro en atom

al kyl or fluoroal kyl of wherain the iyl Fsvietuisohip 6 earbemaioris), agdr bon
atoms or acyl of 1 to 7 2fp carbon atoms, or wherein R61 and R62 constitute
a saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with

the nitrogen atom ?1% V‘@%’?oﬁﬂ%é Arifufi —WHRE’Y Ghefeit R2Y and R24 are each,
10 independently,

(a) ahydrogen atom,

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

15 with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,
(c) agroup of the formula (CH;),COOH, whereinmis 0, 1 or 2,

(d) a group of the formula —(CHZ)nCOOR25, whereinn is 0, 1 or 2, and
20 wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
(e) a group of the formula —(CHz)nCONHR25, whereinnis 0, 1 or 2,

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

(x) aquaternary group of the formula

R26

r R27 Q-

28

25
wherein R26, R27 and R28 are each, independently, a branched or
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(iv) a group of the fornula - CONR63R64, wherein R63 and R64 are each,

i ndependently, awbydonogen atom al kyl or fluoroalkyl of 1 to 6 BBTABubIHSS4
atons or cycloalkyl of 3 to 6 carbon atons, or wherein R63 and R64
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between themforma heterocyclic ring, (v)
a group of the fornula -0OR65, wherein R65 is a hydrogen atom or 30 an

al kyl, fluoroal kyl or acyl group of 1 to 7 carbon atons, -292 WO 01/ 07440
PCT/ USQQO 18884 (vi) a oqunbugnchéd alkel groupmﬂf hto- BRGbon afoarsand Redai s a

hydrogen atom or an al kyl , fluorpal k r ac oup of 1 to 7 carbon
atoms, (vii) -ON, (vi | i Bh aﬁp?‘feb‘tlc%‘g' ac?sé/p(t?lﬁ ‘Pﬂﬁ(‘ﬁdg’i‘r (B) nethyl, which is
optional ly nmono- or u(% yasmteh%ﬁﬂnﬂn&%&é&ﬁ@a@%@&@& g?dﬂﬂ)&s?lﬁibﬁﬁ o {oy

is optionally nonos tituted wth branched “or unbranched aI kyl of
2 to 6 carbon atons or cX/nhgalokr;slsebf:teG fltom N60c€ralndr$ anchuding butinoh limiteg to or

cycl oakyl roup i s optional,l no-..or .10 substitute th h
oio (Dgl aggrogp of !tohe %fl?ﬁ\/? m)l %fwﬂ yﬁ ﬁ %Wﬁrgh(g{]ﬁlaplaﬁ?&fio = or
branched alkyl of 1 to fp &ﬁflﬂﬂnn@)ﬁﬂf&nw tHiRbRbENY, Biazdlidiayh agepiBan

a

atons, (E) a group of the fornul , Wherein R68 and R69 are each,
i ndependent |y, a hydrogetﬁtrah)@mpyaflﬂWItetbﬂhWIQf@ﬂabﬁlb kenzodfoxelyl,o 6 carbon 15

wherei n Hos and 6o consereiLo BBt IR ARBEL Hordn'sBa kbRl Bl o
optionally mono- or polysubstltuted with oxo, and
10 (xii) a cycloalkyl group of 3 to 7 carbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,

(E) amidino groups of the formula

29
R

I
RSO
\(CHz)r/k’}l/

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

(F) guanidino groups of the formula
R

/(CHZ\ /I\ _R*

R l|?35

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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5 carbon atons which together with the nitrogen atom between them forma
het erocyclic ri ngooantiswherein one of R68 and R69 nmay additi onakty/useo/isses
group R59, 20 (F) a group of the fornula - CONR7T0R71, wherein R70 and R71
are each, independently, a hydrogen atom alkyl or fluoroalkyl of 1 to 6
carbon atoms or cycloal kyl of 3 to 6 carbon atons, or wherein R70 and R71
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between_them forma heterocyclic ring, 25
and wherein one of RF( afRBIRRB3InAY4 anitiR? aragladgitioealisheongtititmpa sferated( G) a

b anched al kyl of 1 Ui ER Ao SApHRBdRY “BR bR witEihe G Ee e
or R59, -293 WO 01/ 03166Qs)%%éé§QQérﬁ$(|§§4ahété90c§clﬂ:r 0 of the formula -OR73,

wherein R73 is a hydrogen atom an al kyl , fluoroalkyl or acyl group of 1
to 7 carbon atonfG) oaryRechetérpyryhwhichupsadéctechzomdherelnss coghgung offpheayh R74 i s

eore, SR 260", 5, Bl g SRR, OB BR Bt FEEBRA
trifluoromethyl; Z i izl Qfyra/olyRoiboxasbiy aiiiddRblyl,Sscthiastyperatiadolylotianelyl,

chlorine, bromne or iodine 10 atom mnethyl or trifluoronethyl; and, R/ is
a hydrogen, fl uori nethiadizehiliryridariayh, neraginyl. ddazinyndelyzingh pspndoldn,  nitro

o 'nfe' uor omet hyl, i t Rk g & QL d b RRiobhaty1, YR o1, enzitiaz81y1, Tehthiidadstyll S

quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

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

15 (iii) -SO,OH,
(iv) -PO(OH)y,

(v) agroup of the formula —COOR36, wherein R30 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(vi) a group of the formula ~NR37R38, wherein R37 and R38 are each,

20 independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl
of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37
and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a heterocyclic
ring,

25 (vii) a group of the formula —CONR39R40, wherein R39 and R40 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a

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

the nitrogen atom between them form a heterocyclic ring, and wherein
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trifluoronmethyl, -CN or nitro; or a pharmaceutically acceptable salt
thereof. 15 2. wooowpaond of the fornmula |, as set forth in claporAs00/18884
wherein: Al is =N or =C(H)-; A2 is =N, =C(H)-, or =C(R)- wherein R is
hal ogen, -CN, -Qal kyl, -C02al kyl or 20 -S02al kyl, wherein the foregoing

al kyl nmoieties are of 1 to 3 carbon atons; Dis =N, =C(R)-, =C(H)-,
=Q(S02R1) -, =(S(OR)-, =((OR)-, =((OQH-, =C(SRla)-, =C(ORIa)- or
=C(NHRI a) -, wherein Rl is selected fromthe class consisting of: (Q
-R100a, which is: 25 braprsreebasyatomin sid hydroganbon bydgerisoptignally eplaces s,

al kenyl of 2 to 6 carbon atg@ r cl Qak kyl _ cycl oal kenyl of 3 to 6
carbon atons, in which al(')(wé:’[@%@k,eér‘]d ) %(’:ﬁ)alﬁﬁdfl’ or cycl oal kenyl group

one or nore hydrogengai; Hamal-or€ng i éhgem i th:
(1) it ogen, 204 ve Bl BT EE A O R o oS RTS o

heteroaryl which is sel eatkglorfacphgroot] tsd carbog atomisng of phenyl

napht hyl, indolyl, thiophenyl, pyridyl, pyrimdinyl uryl, pyrrolyl,
oxazol yl ,5thi azol yI , (ipyr ageiuplof thesfeszralzléhﬁﬁ“bi wh@falzldi‘ﬁﬁf is ajhygrqgien Atan or ag

oxadi azol yl, triazolyl, L.adi | ' yrazinyl, triazinyl,
I ndol yzi nyl, isoindolyl ,£lggnzoa?g%rélrl%%§¥,{d ﬁg%\r‘z)g%lﬁo{[ﬁi ophenyl, indazolyl,
benzt hi azol yl , benzi (d)dazatNydr, qui nolinyl, isoquinolinyl, purinyl,

ui noli zi nyl, ci l'i nyl, pthal ani ' [ , i di ,
. y cinno |(qu an Empd?noagrlogglofth% i)rrr]r?u 2' 'yl napthyridinyl

W R
|
lR45

10 wherein R43, R44 and R45 are each, independently, a hydrogen atom or

alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and 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,

15 (H) groups of the formula ~NR46R47 wherein R46 and R47 are each

independently a hydrogen atom, phenyl which is optionally mono-or

polysubstituted with halogen, or R100_ wherein R100 js as hereinbefore
defined, v
() saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms
20 selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
11 atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein
25 said heterocyclic group is optionally mono- or poly-substituted with moieties
selected from the class consisting of:

(i) oxo,
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pteridinyl and qui nazolinyl, wherein one or nore hydrogen atons of said 10
aryl or heteroarwbogooup are optionally and i ndependently repl acedTwsbiigsss
(a) alkyl of 1 to 3 carbon atons, (b) -COCH, (c) -SQ2CH, (d) -PQ(OH)2, 15
(e) a group of the formula -COORS, wherein R8 is straight or branched

al kyl of 1 to 5 carbon atons or cycloalkyl of 3 to 5 <carbon atons, (f) a
group of the formula NRORLO, wherein RO and R10 are each independently a
hydrogen atom alkyl of 1 to 6 carbon atons, 20 cycloal kyl of 3 to 6 carbon
atons or acyl of 1 t(d) 7 -ORIBbnwheremR 1 Bris: wherein” RO and R10 constitute a
saturated hydrocarbon bridge of, 3 to 5 carbon atons which together with
the nitrogen atom bet wed® PHYHISEAH M het erocyclic ring, (g) a group of

the formula - CONRL1R12, yhergiyi oRllo 2skbEe whkfein &%y RO ASRTISRkIRY] 2
hydrogen atom alkyl of 1'to 6 carbon atons or cycloal kyl of 3 to 6 carbon

atons, or wherein Rl1 and RngouIﬁi@@gtibﬁdmz&eﬁlaéeﬂtMﬂaLeﬁ, hoRt Warteein Rlil8ge of
3 to 5 carbon atons which together with the nitrogen_atom between them
forma Heterocyclic ring, andliharistyobhéo 6 saben atms NHs NHMeysNMs:?,

01/ 07440 PCT/ US00/ 18884 ' s onti e -0-,
.S, S(O-, SO2-, -NH ,<°J3¥da?§ﬁ5§f1f’t9? h‘%*%&g’ﬁz'a%e@?‘lﬁ’g@"'é%% a ?%ﬁgdsml

wherein R13 is a hydrogen atfp Rloptionally replaced with -OH, -OR111 (wherein R111 is
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

(d) -CONRIOZR103 wherein R102 and R103 are each independently
10 a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 3nqg
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(O)-, SO»-,
15 -NH-, or -NMe-, or |
() -COORI104 wherein R104 is alkyl of 1 to 7 atoms,
(iii) -CONRIOSR106 yherein R105 and R106 are each independently:
(a) ahydrogen atom,
(b) straight or branched alky! of 1 to 7 atoms or cycloalkyl of 3 to 7
20 atoms,
(¢) benzoyl,
(d) benzylor
(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112 wherein R112 is alkyl of 1 to 6
25 carbon atoms,
or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them

form a heterocyclic ring, and wherein one carbon atom in said
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an al kyl or acyl group of 1 to 7 carbon atons, 5 (i) a group of the fornula
-SR14, wherei n R&doim74a0 hydrogen atom or an al kyl or acyl groupcwofusdo/isssi/
carbon atons, (j) -CN, or (k) an amidino group of the formula R15 Al R16
N' R17 10 wherein R15, R16 and R1l7 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 to%et her with the nitrogen aton(s) between themforma
het erocyclic ring, ydr)ocarbpeéeﬁge iswptianallygeplaesd BymeO+ 0P (@-- MAcONHal ky! |
wherein the al kyl \eﬁ Lns 1 to 3 carbon atonms, (n) a group of the
formul a - NHCOCal kyl , erel n e ’al kyl noiety contains 1 to 3 carbon
atoms, 20 (iv) a g{qupcebﬁlm @HEI@H‘@OMQQB}&'ogEWE{o% o St ghtorthdmhedt or
branched al kyl o carbon atons or cycl 6al kyl ~of go 6 carbon
atons, (v) -CN, (vi) alkytofipta7 carhen fitomsul a - CONR19R20, V\,herei n R19 and R20

are each i ndependent] v., dr al o K of 1t

25 cyc Poal kyl of d)[ o] S%%égf%rgﬁaréc?)gﬁgl}(ytﬂfnmﬁr %%‘?10’1'&‘6‘“5 agkf??;yg %ﬁ%’% Nt u?‘é

sat ur at ed hydr ocar bon td icg@#en @fons, bocyrlcalitydon3 & Parbohs, Gihek € ohhier motet h
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class

consisting of:

10 (@) oxo,
(b) -OH,
©) -OR!13 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs,
(e) -NH,,
15 (f) -NHMe,
(g) -NMey,

(h) -CO.H, and
(i) -CO; R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
20 (vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
(a) -OH,
25 (b) -ORI 15,wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,
(d) -NHMe,
(e) -NMe,,
(f) -NHCOMe,
30 (g) oxo,
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the nitrogen atom between them forma heterocyclic ring, and wherein -296
WO 01/ 07440 PCT/WB00h18884 one carbon atomin said hydrocarbon bcradge/issss
optionally replaced by -0-, -S, S(O-, SQ2-, -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 atons, wherein 5 one or nore
hydr ogen atons of said al kyl or acyl group are optionally replaced with a
group independently selected fromthe class consisting of -OH -Qalkyl
(wherein the al kyl noi eth) comiGaiRid 61wheretn REkthismlkad ofrk ) 3 carbbi2atondsHVe and
-NMe2, (viii) a group of the fornmula -SR22, wherein R22 is a hydrogen atom
or an 10 al kyl or acyl @Wouﬁmbf 1 to 7 carbon atons, wherein one or nore

hydr ogen atons of said a(lé yl hgﬁalggéq]at% up are optionally replaced with a
group independently sele tecf rontthe cl’ass consisting of -OH - Qalkyl

wherein the al kyl noi et yk)s Hetdrocygles aeloctnd &oonthe clasiedhsistingivEinaidazolinyve 2,
15 (ix) a group of the fornula e _each

la,- 3R24 ; ' 3 d R24
i ndependently, (a) a hydrogéﬁngﬁzgﬁ%n%fygw&ﬁ’gefh?m& “Higﬂ%%jawi{ RPFragpylacy |

of 1 to 7 carbon atons or Cﬂi&lpﬁ@l'hj@ﬂthﬁﬁn&ﬁ)ﬁcﬁingll,(iﬁiﬁmmi@l%pin%er ein said
one or nore 20 hydrogen atons of said al kyl or acyl group are optionally

replaced with a group i ndepetdhedrdpyranl, detrabydrofengnyln deazagiexobdnsi sting of

"G -Qalkyl (wherein the al oyl ARl ¥hd:§ dnd QuRIEHLIRE 20m). N2

(1)  aryl or heteroaryl selected from the class consisting of phenyl,

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

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

(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,

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

25 pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR 117 (wherein R117 is hydrogen or alkyl of 1 to 6

30 carbon atoms),
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(c) a group of the formula -(CH2) MO0O0H, wherein mis 0, 1 or 2, 25 (d) a
group of the forwolovo744€H2) " 000R25, wherein n is 0, 1 or 2, and poinaISed/ 18884
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 1 to 6 carbon atons, -297 WO 01/07440

PCT/ USO0/ 18884 (x) a quaternary group of the formula R26 1 + 27 -NR Q
R28 wherein R26, R27 and R28 are each, independentl b ~a branched or
unbranched al kyl group db) 1 aksteroeystipgrountssiested e cdasg censisting of

pharmaceutical Iy acceptable t
unsaturated heterocyclic groﬁlg&géﬁ]@l %%Zaé?)ngptpg%yﬁf‘ ?PqT r?@aéé{:rg{%%l
fromN, 0, Cand S, includi rmp@wlnylpmoiphmmﬂdt}ﬁmnonphbhi@zothlaaylhdmyl azepmyl,

i m dazolidinyl, pyrrolinyl, pyrrolidinyl, piperi.di nyI pi perazinyl ,
mor phol i nyl , ~ t hi onor phol i ny!terahydeopyrany], teahydmderanyl) beagpdioxolyl,

tet rahydropyranyl tet rahydrgtﬁé{{?,g{% ‘0{2,1??‘2?% QR1any1, wﬁe?éxﬁg{l?{%ﬁ& @(penyl

and squoIanyI wherei n sai cy group 1s” option y nDn
pol ysubsti t ut ed with oxo, arngloyxisioptianatlycubstititgll wgthoane cwim@e twicties aclbdnd

atoms, 15 (O branched or JUR BCeG CORBRBRan I b arh st Rkl
carbon at ons, alkyl of 1 to 6 carbons, and -OR 118 (wherein R1 18 is hydrogen or
alkyl of 1 to 6 carbon atoms), or
10 (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected

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

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

15 (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,

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

25 substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6

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

30 imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
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(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atons,

(E) am di no groupeoobh7s4ie formula 29 N .11 Rso \'|,CH2 r N RsCcTWSen 88y
ris 2, 3, 4, 5or 6, and R29, R30 and R31 are each, independently, a 20
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30
and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to
5 carbon atons which together with the nitrogen aton(s) between themform
a heterocyclic ring, -298 WD 01/07440 PCT/ USOQ/ 18884 . (Fz _guani di no graoups
of the fornula R33 N 34 i (1upprpzigyl, noxpiRlin3h tirgmorphelinylnthiazolidmyl, azepinylg

or 6, and R32, R33, R34 and r , ]ngﬁﬁ nt rogen atom
or alkyl of 1 to 3 carbon att(%ﬁé%ﬁm’rtgﬁr% I\%gﬁbfﬂe%%ﬁoﬁ ; R34 and
R35 may additionally consti ttirghyairsthiophedyddndsdifolaaylpwhelein shiehetbrodydlyl iS

carbon atons which together with the nitrogen aton(s) between themforma
heterocyclic ring, (G aryl tionalesubstitated it ang %rrg%‘l)eé@f%nfsr‘@m RE cl ass

consi sti 9 of phenyl, branched alkyl of 1 to 6 carbons, or -OR121 (wherein RI21 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

10 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,
15 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,
20 quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,
() the halogen atoms, and
(K) -CN and,
wherein R12 is R100;
25 X  isanoxygen 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

30 with:
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napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, 10 thveaobys pyrazolyl, isoxazolyl, imdazolyl, isotcaashyissss
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,

i ndol yzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thi ophenyl, indazolyl,
benzt hi azol yl, benzi m dazolyl, quinolinyl, isoquinolinyl, purinyl,

qui noli zinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and qui nazolinyl, wherein one or nore 15 drogen atons of said
aryl or heteroaryl gioup goep of)chﬁomidlg/—@ whnienpdtﬂfésalhydrogph atoag onan h:

(i) alkyl of 1 to 3 carbgn ato &ggﬁ -SO20H, 20
E)PO(O;)(Zj, (}/?( ia group of? ?lfﬂérﬁgfﬁrﬁﬂ‘&‘)f) %‘?:%‘I?IIB% PTR36 |s stral(lgm or
ranche a f 1. b t o b
oo 3 &Y o i S o e Rorkis PR S St i 9Ty R RS

i ndependent |y, a hydr OQQHd@eﬁdﬁntl?| KiYydrogenlatbm, ﬁkyladfuqa 20429660 at6ﬁ‘1§|&&b§ﬂ}’df
25 of 3 to 6 carbon atons or 1 to 7 carbon atons, or wherein R37

and R38 donstitute a satluﬁoa?t@@b%ﬁa@é,ar bon bridge of 3 to 5 carbon atons
-299 WD 01/07440, PCT/ US 88 g sthe nitrogen atom
bet ween t henRf or frPSTeH g’ﬂ“i“@ V@Rg&gﬁvﬁ@i‘% W?‘e’feﬂb fornmul a

- CONR39R40, wherei n .R39 ?nd R40 are each, |ndependently a hydrogen atom
al kyl of 1 to 6 tarddri %Atoms or 5 cycloal kyl of 3 to 6 carbon atons, or
wherein R39 and 40 jgonrstii tute a saturated hydrocarbon bridge of 3 to 5

carbon atons which together with
R51 R5Z and R53 are each, independently:

10 (A) ahydrogen atom,
(B) a group of the formula ~OR56, wherein R0 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
(C)  branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl
of 3 to 5 carbon atoms,

15 R34 is:

(A) a group of the formula R57, wherein R37 is independently selected from
the same class as is R1, or

(B) a group of the formula —OR58, wherein R38 is independently selected
from the same class as is R1;

20 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,

25 benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
independently replaced with:
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the nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin swmo@ibydoocarbon bridge is optionally repl aced bypreTArsno/18884
S(O-, S2-, -NH, or -NMe-, 10 (viii) a group of the fornmula -OR41,
wherein R41 is a hydrogen atom or an alkyl or acyl group of 1 to 7 carbon
atons, (ix) a group of the formula -SR42, wherein R42 is a hydrogen atom
or an alkyl or acyl group of 1 to 7 carbon atons, (x) -CN, or 15 (xi) an
am dino group of the formula / R43 NR 4 N R45 wherein RA3, R44 and R45
are each, independenid)y,R¥, whictoigaryl at betemaryl aélkgtbd frbmitht olass cxmststmg af ons,

and wherein two of R43, R44 and dd|t|o al l.y constijtu
saturat ed hydrocarbon erbGEIél Bfp ﬁd%&h%?ﬁheﬂi RYHi, prrminy g@fﬂer with

the nitrogen aton(s) bet ltQ,@J}bgprt]ﬁhgolylh%,ﬁgggyq:golxgzglylngmdﬁi@] lgroups of
the fornmula - NRAGR47, re| n’R46 and RA7 are each 1ndepéndently a

hydrogen atom pheny | whisathiazelyb pKaCbamllylytrmmL (ﬂrladlpmlyl's ppadazinyl, guyragin,
hal ogen, or R100a, wherei.n .R100 b for
saturated or unsat urat ed"A#PY H’a‘?b'zfné’ ?od?fg)éﬂ g g egzﬁﬁ]tbﬁ)p%ﬁgl,
atons selected fromN, 19daz€1ﬁr&n§uhla@61yblb@ﬁﬁhﬁ@azbgu ecmmlﬁiyl GscguRisHayl,
consisting of 8 to -300
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
10 with:
(i)  branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alkyl or cycloakyl group is

optionally mono- or polysubstituted with halogen or oxo,
(i) a group of the formula —COORSY0, wherein R60 is straight or
15 branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,
(i1i) a group of the formula ~NRO1R62 wherein R61 and R62 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7
20 carbon atoms, or wherein 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 R4 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6

25 carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63

and R64 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a

heterocyclic ring,

(v) agroup of the formula —OR®3, wherein R is a hydrogen atom, or
30 an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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WO 01/ 07440 PCT/ US00/ 18884 11 atons selected fromN, 0, Cand S, including

but not |imtedwooimidezolinyl, imdazolidinyl, pyrrolinyl, pyrpoiriusomsss
pi peridinyl, piperazinyl, norpholinyl, thionorpholinyl, thiazolidinyl,
azepi nyl, tetrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl,

t et r ahydr ot hi ophenyl and sul fol anyl, wherein 5 said heterocyclic group is

optionally nono- or poly-substituted with noieties independently sel ected
fromthe class consisting of (i) oxo, (ii) -ORL01, wherein RIO1l is: (a) a
hydrogen atom 10 (b) al(ki)l adrodp bHthe foraniborSROGivdresiin R&AYs Alividrogematamoor of

said alkyl group is optionally replace ith -OH - 1 erein R110 is
an alkyl moiety of 1 to 6 c&" laﬁBﬂ‘@?H‘ywﬂﬁ‘f,}'l grﬂ%%‘)?lﬁ%f‘aﬁﬁs’acyl of
1 to 7 carbons, wherein @y {xdrogen atom of said acyl group is optionally
replaced with -OH, -ORLI1 {wherein R111 is 15 an alkyl moiety of 1 to 6
carbon atons), -NH2, - NHNBi)agntroNive2, (d) - CONRLO2R103, wherein R102 and
R103 are each independe%y aii hédrogen atomor alkyl of 1 to 7 atons, or
wherein R102 and R103 stq WY a saturated hydr ocarbon bridge of 3 to 5

carbon atonms which @Bygah&iyl, Whidh it Betidhally @gm0- af Selyavkieesd witeflubrdieatéma0
heterocyclic ring, and wherein one carbon atomin said hydrocarbon bridge

Is optionally replaced lwnd-addition&ly isS()m)na,llymo,substiNHedehRﬁ%/e- , or (e)

- COOR104, wherein R104 is alkyl of 1 to,7 ato ii]) -CONRLOSR1QS6,

wher ei n R105 and R10E)artsarekef of H%b‘&ii‘ﬂ%ﬁ%b?fr?‘?sé %%g?‘)’%atﬂg}’af’atj%ﬂoaa?%‘rﬂf3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally mono- or

10 polysubstituted with halogen or oxo,

(D) a group of the formula —COORY7, wherein R97 is straight or branched

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

(E) a group of the formula —NRO8R69, wherein R68 and R69 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

15 atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms,

or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to

5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and R69 may
additionally be the group RS9,

20 (F) a group of the formula —~CONR70R71 wherein R70 and R71 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R70 and R71
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms which

together with the nitrogen atom between them form a heterocyclic ring,
25 and wherein one of R70 and R71 may additionally be the group RS9,

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

carbon atoms or R59,
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(b) straight or branched alkyl of 1 to 7 atonms or cycloal kyl of 3 to 7
atoms, (c) benzoyb,uofdd) benzyl or -301 WO 01/ 07440 PCT/ USO0/ 18884CT(UB)0/18884
phenyl, wherein said phenyl ring is optionally nono- or polysubstituted
with -OR112, wherein R112 is alkyl of 1 to 6 carbon atonms, or, wherein R105
and R106 constitute a saturated hydrocarbon bridge of 5 3 to 5 carbon
atons which together with the nitrogen atom between them forma

het erocyclic ring, and wherein one carbon atomin _said hydrocarbon bridge

i s optionally repkHyped gooup-di-the fofimulaSAB L3, wherein R73 - hydrogenNivem, arf alkyl

- COOR107, wherein R107 is a h%/drogen atom or straight or anched 10

al kyl of 1 to 7 carbonflacroakky! ¢nacykgronp ghl tav cimbemetost, at Ry1, of 1 to 7
carbon atomns, al kenyl or alkynyl of 2 tg 7 carbon,atons, or cycl oal kyl of
3 to 7 carbons, wkBreprgraypeofdhe f?m’élaw@yéﬁremlé isgf hyglsogenaataryy an alkyeny | |

al kynyl or cycl oal kyl group,_.i opt i onal replaced with ety
i ndependent |y sel ect edﬂP?r(?%kﬁ'ﬁ%r ag%@rgup ?g}/é‘bﬁg?rgf)? Aty or @%%.[Doxo, (b) -OH,
(c) -ORr113, wher ei(]’) Rl@q, is alkyl of 1 to 6 carbon atoms, (d) -OCOCH3, 20
(e) -NH2,
(K) nitro, or
(L) halogen;
R3 s Cl or trifluoromethyl;
Z  is=N- or =C(R%)- wherein R0 is a hydrogen, fluorine, chlorine, bromine or iodine
10 atom, methyl or trifluoromethyl; and,

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

or a pharmaceutically acceptable salt thereof.

15

2. A compound of the formula I, as set forth in claim 1, wherein:
Al is=N- or =C(H)-;
A2 s =N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -CO»alkyl or
20 -SO,alkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;
D  is=N-, =CRD)-, =C(H)-, =C(SOyR1)-, =C(S(O)R1)-, =C(C(O)R 1)-, =C(C(O)H)-,
=C(SR13)-, =C(OR13)- or =C(NHR 12)-,
wherein R! is selected from the class consisting of:
(A) —R100a, which is:
25 branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or 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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(f) -NHWVe, (g) -Nwve2, (h) -CO2H, and (i) -CO2 R114 wherein R114 is al kyl
of 1 to 3 carbonwetrowsoor 25 cycloal kyl of 3 to 7 carbons, (vipcaagbo/ofssdl
to 7 carbon atons, which nmay be straight, branched or cyclic, and wherein
one or nore hydrogen atons of said acyl group is optionally replaced with
a noi ety independently selected fromthe class consisting of: 30 (a) -OH,
-302 WD 01/ 07440 PCT/ US00/ 18884 (b) -OR115,wherein R115 is alkyl of 1 to 6
carbon atoms, (c) -NH2, (d) -NHWe, (e) -Nwe2, 5 (f) -NHCOwWe, (g) oxo,
(h) -C2 R116, wherelihl FXD6 is alkyl of 1 to 3 carbon atons, (i) -CN, (j)
t he hal ogen atons, 10..{k t : { - CONShSEin

of i m dazolimyl i miibhy] HRPOEL FRGRR SRR 44 Mc s CORIR AT HnEhy1 0
pi perazi nyl, nor phol i nythaphthyl, anduiylhtliophehyl, pyridyd,gyirignidinly], fazspyaolyl,

t etrahydropyranyl, tetrahydrofuranyl, benzodi oxol yl, tetrahydrothjophenyl
and Su?/f ol g%w ,y and ox)élzolyl, th1azo¥yl, pyrazolyl, 1soxazo¥yl, 1m1dazol)?l, %oth?azoiy?,p y

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

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

10 aryl or heteroaryl group are optionally and independently replaced with:
(a) alkyl of 1 to 3 carbon atoms,
(b) -COOH,
(c) -SO,0H,

(d) -PO(OH)p,

15 (e) a group of the formula —COORS, wherein R 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 R9 and R10 are each
independently a hydrogen atom, alky! of 1 to 6 carbon atoms,

20 cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or

wherein RY and R10 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring,
(g) agroup of the formula ~CONR!RI2 wherein R11 and R12 are
25 each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

or cycloalkyl of 3 to 6 carbon atoms, or wherein R1l 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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15 (1) aryl or heteroaryl selected fromthe class consisting of phenyl,
napht hyl , i ndol wo othtqaphenyl, pyridyl, pyrimdinyl, furyl, pyrretyluseo/188s4
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, 20 indazolyl,
benzt hi azol yl , benzi m dazolyl, quinolinyl, isoquinolinyl, purinyl,

qui nol i zi nyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and qui nazol i nyl hyducasbonagdgea peptighabeieplaradsy Q- -Q-aﬁ@rﬁom

het eroaryl which is selecteqpiﬂq&LEQQ'group consisting of 25 phenyl,
napht hyl , indolyl, thiophenyl; pyri y?,’ pyrimdinyl, furyl, pyrrolyl,

oxazolyl, thiazolyl, pyr(ﬁﬁplaé’érouﬂ s IR milla —~ORT 813z %h R 13118 QY R%ESA ¥lom, or
oxadi azol yl, triazolyl, i adi azolyl, pyridazinyl, pyrazinyl, triazinyl,

i ndol yzi nyl, isoindolyl, bernalilouacyhgrqup dfdrted[dsittomiatgrhainyl , i ndazol yl,

benzt hi azol yl, benzi m dazolyl, 30 quinolinyl, jsoquinolinyl, purinyl,
qui nol i zisnyl , ci nnol i nyl()  stgremme thy formya n%&ﬁwﬂvrqm Ralgtlmhy@ioaw atom, or

pteridinyl and -303 WO 01/ Qh4 _l%’g‘f}%@p&(&]ﬁqqg7cg},ﬂ;?%%%%g,nyl , Wherein said

aryl or heteroaryl noiety is optiona stitute one or nore

moi eties selected fromt()e cCager consisting of the hal ogen atons, straight
or branched alkyl of 1 tpo 6 carhons, and -ORL17 (wherein R117 is hydrogen
or alkyl of 1to 65 car(gbn a&t%‘ﬁg Pg(‘PJ*)P%fth&gé‘inBE‘ycl ic group selected from
t he cl ass consisting of inidazokyayl, i m dazol idi nyl, pyrrolinyl,

pyrrolidinyl, piperidinyl, N
/“\N/R16
&w

10 wherein R15, R16 and R17 are each, independently, a hydrogen
atom or alkyl of 1 to 3 carbon atoms and wherein two of RIS 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,
15 ()  halogen,
(m) a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
(n) agroup of the formula -NHCOOQalkyl, wherein the alkyl moiety

contains 1 to 3 carbon atoms,

20 (iv) a group of the formula —COOR!8, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
(v) -CN,
(vi) a group of the formula ~CONR!9R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
25 cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with

the nitrogen atom between them form a heterocyclic ring, and wherein
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pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,

t et r ahydr opyr anwvo otet#s@hydr of ur anyl , benzodi oxol yl, 10 PCT/US00/18884
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 alkyl of 1 to 6
carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6 carbon
atons), or 15 (c) straight or branched al of 1L to 7 atons mhereln sai d
alkyl noiety is opti onamwaézgn@tqmm%ﬂbw@;ﬁcaéb@ bridacds eptipnelly renlaced byct ed

fromthe class consisting, ofc t halpge t st rai ght or branched al kyl
of 1 to 6 carbons, and g?lfg %‘(mé;%lgjﬁ 1’9&F§i\?€mrogen or alkyl of 1to 6

carbon atons), 20 (V'vi Pe fW?ﬁﬂ@J—ORm-qghér&n I(B)IS %rh&hr({g'ﬁn b lopar vl

which is sel ected fro the ass consisting of phenyl, naph |ndonI
t hi ophenyl, pyridyl, pyrsrtlmglit or/bran¢hed\alkyl opgayl gtoyp ,of dxta 7 slagtion attmaz«thequ

Py azoyls ool R okt SR LA RS e Sty Shdhhy

i soi ndol yl, benzo[b] fur aremlaced xbi@m@m}) ihdcpphidamylly selettda @iy the cme@z@ﬂsis@agloyl
benzi m dazol yl, quinoli nﬁq, I soqui nolinyl, purinyl, quinolizin

ci nnolinyl, pthal ani nyl-O uQﬁlthh(Wh?Wm thfe?dkﬂywaﬁywptanﬁtleﬁq ifas n%iﬂ’és)
qui nazol i nyI wherein saNq{ armlrnvf%r ﬁoaryl noiety is optionally 30
substituted with one or re nnletles sefected fromthe class -304 WO

01/ 07440 PCT/ US00/ 1 t &p2h 0 | ghin. 6F
oranched al kyl of 18@@66 greﬂﬁbﬁﬁlwsmaﬁa SR21 34 1RISA RALGEE hydrobéh S8, 6F an

10 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]l (
wherein the alkyl moiety is 1 to 6 carbon atoms), -NH,, -NHMe and
-NMe;,

15 (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

20 hydrogen atoms of said alkyl or acyl group are optionally replaced

with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe;,

(¢) a group of the formula (CH2),COOH, whereinm is 0, 1 or 2,

25 (d) a group of the formula —(CHg)nCOOR25, 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 —(CHz)nCONHRZS, whereinn is 0, 1 or 2,

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

atoms,
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carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon
atons), (b) a hewvemnoowabi c group selected fromthe class consi st paw/usho/sss4
i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

pi perazinyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothiophenyl
and sul fol anyl, wherein said heterocyclyl is optionally substituted with
one or nore hal ogen, straight or 10 branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R{P1 psuategarogrenp of thgifespulaf 1 to 6 carbon atons), or (c)
straight or branched al kylof 1 to 7 atons, wherein said alkyl noiety is
optionally substituted h one or nore noieties selected fromthe class
consi sting of the hal ogen atons, straight or branched 15 alkyl of i to 6
carbons, and - OR122 (whepnginR®12Q-is hydrogen or alkyl of 1 to 6 carbon
atons), (ix) -CHO (x) tﬂe hal ogen atons, and (xi) aryl or heteroaryl which
is selected fromthe clagg®consisting of phenyl, 20 naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,

pyrazolyl, isoxazol yl yHefdifR26! R27 arde28Ur8 24hY indep@idReliiRZbrifioheli bt 2ol yl
t hi adi azolyl, pyridazinyl, pyrazinyl, triazinyl, “indolyzinyl, isoindolyl,

benzo[ b] furanyl, benzehbdhéticarnengtoupiofdas glcithonkudias Mdd@olswl |
benzi m dazol yl , quinolinyl, isoguinoli nff;l , purinyl, 25 quinolizinyl,
ci nnol Bnyl, pthal ani npharmpgewisatly pepgptableLeunigr jodh nyl ,  pteridinyl and

qui nazolinyl, (J) ()t(is]e a@gﬂupaqgcﬂ oﬁf)mm ﬁr%qturated heterocyclic group consisting of 3 to
7 ring atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,

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

(xii) a cycloalkyl group of 3 to 7 carbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,

15 (C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,

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

(E) amidino groups of the formula

29
R

I
RSO
\\\\((:P{z)r//l\\rﬁ,f

R
whereinris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a

20 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 5
carbon atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,
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(K) -CN and, wherein Rais R100a; 30 X is an oxygen or sulfur atom -305
WO 01/ 07440 PCT/MWB006014@884 R3 is: (A a hydrogen atom or (B) branaisedissss
unbranched al kyl of 1 to 3 carbon atonms or cycloal kyl of 3 to 5 carbon
atons wherein said al kyl or cycloal kyl group is optionally substituted 5
with: (i) a group of the fornmula -OR48, wherein R48 is a hydrogen atom or
an al kyl or acyl group of 1 to 7 carbon atons, or (ii) a group of the
formul a NRA9R50, wherein R49 and R50 are each, independently, a hydrogen
atom al kyl of IF)o guapiinsogroupsrfdhe rmylay| of 10 1 to 2 carbon atons; R4
Is a group of the formula - CH2R55, _wherein, R55 is: aryl or heteroaryl
which is selected fromthe clasq“cgnsisting of phenyl, naphthyl, indolyl,
t hi ophenyl, pyridyl, pyrimdinylj fu;§&, pyrrolyl, oxazolyl, 15 thiazolyl,
pyrazol yl, isoxazolyl ,.-(8Hdpz Lot hi azol yl , oxadi azolyl, triazolyl,

t hi adi azol yl, pyridazinyl, PYT) zinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[b]thi og¥enyR3® i ndazol yl, benzthi azolyl,
benzi m dazolyl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnol i nyl, pthal ani : ' akinyl BB @3H ps eri dinyl and

qui nazol i nyl, mherefﬁ%%ﬁgSggbggﬁégfggﬂympﬁgm yd?%geﬁ&%$on§ko blg’aid aryl or
het eroaryl group is ingdpendaitlyya aypdtogémadependikyl bf/1 teep karbenl atontshand wherein

5 two of R32, R33, R34 and R335 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,

10 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

15 hydrogen atoms of said aryl or heteroaryl group are optionally and
independently replaced with:

(i) alkyl of 1 to 3 carbon atoms,

(i) -COOH,
(ili) -SO,OH,
20 (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

25 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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(A) R59a, which is aryl or heteroaryl selected fromthe class consisting of
phenyl, napht hylwoiondoisyl , thi ophenyl, pyridyl, pyrimdinyl, furytr/useo/188s4

pyrrol yl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, 25

i sot hi azolyl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,

i ndazol yl, benzthiazolyl, benzim dazolyl, quinolinyl, isoquinolinyl,

purinyl, quinolizinyl, C|nnoI|nyI halanlnyl qU|noxaI|nyI

napt hyridinyl, pteri oihish togetherguith E‘fdl“iﬂ?ﬁﬂl atqpp betayesn diean Brmyphetergeylice
hydr ogen atons -306 1/ 07440 PCT/ US00/ 18884 of said aryl or heteroaryl
group is optionally and 1 ndependently replaced with: (i) branched or

unbranched al kyl efinl, ?90&, SO RIMAILIEORR 38X40, Qatlefsth R36Tand R40 fe €ahbon
atons, which alkyl" or cycloakyl group is 5 opti'onal |y nmono- or

pol ysubstl tuted with hedepesienty, adxwrogeniajor, aj]k)d@rﬁlw 6tCh1Eb0i1@tom$er COOR60,
wherein R60 is straight or  branched al kyl of to 5R§2rbon tons, or
cycl oafkyl of 3 to 5 crepdky oddas, ca(l?qworas (j’F O‘G’ﬁr%‘f and PRSI 2R62,

wherein R61 and R62 aLg, ca?‘%ﬂﬁd@ rﬁorﬁq)?%f? gxmﬂlcﬂtt hedlinl or

fluoroal kyl of 1 to 6° to 6 carb atons or
acyl of 1 to 7 car bomeartltmgcnMm\ueeﬁannhéiﬁfomnﬂhﬂ&bcmnsung,anémemm urated

hydr ocarbon bridge of 3 to 5 car bon i ch together th the . nitrogen
at om bet ween t hem f or HP%C"HB?%?@ES/‘BIS? le %%ﬂdg?lsao%‘% Wﬁﬁcﬁ%b}’or mul a

- CONR63R64, wherein R@? _zgjds(§45@23 NERCH_NMdependent |y, a hydrogen atom
al kyl or fluoroal kyl

10 (viii) a group of the formula —OR4!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 —SR42, wherein R42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
(x) -CN,or

15 (xi) an amidino group of the formula
3

4
)\ _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 R4S may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon

20 atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,

(H) groups of the formula -NR40R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally mono-or
polysubstituted with halogen, or R100a wherein R100a 5 as hereinbefore

25 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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carbon atons or cycloal kyl of 3 to 6 carbon atons, or wherein R63 and R64
constitute a satwoatmedahydrocarbon bridge of 3 to 5 carbon at ompcwhiscdiisss4
together with the nitrogen atom between themforma 20 heterocyclic ring,
(v) a group of the formula -OR65, wherein R65 is a hydrogen atom or an
al kyl, fluoroal kyl or acyl group of 1 to 7 carbon atonms, (vi) a group of
the fornmula -SR66, wherein R66 is a hydrogen atom or an al kyI ,

fl uoroal kyl or acyl grou of 1 tg 7 carbon atons Vi i (VIII)

nitro, or (ix) hal ojkestomssslested figm Nyl €rand S, wlq%butylo

Ponbenbet i tut od wi ¢ preRihgE B ER I, BPRfg &%@g%%?%?f‘@?%ﬁw& or
unbranched al kyl of ﬁxomhoﬁnjzlathhmm@holmmyl,ahlazyl@dmﬂl kaepingd, t&rdhydfopysaniybn
atons, which al kyI or c %ﬁkyl roup,.is )gptl onaj

ly. - .
pol ysubst ituted with eFF BZOdC%O ’ﬁF%‘%ir‘Ef%“’gﬁg&l Gg‘irlrﬁ‘lllgf)lamefem
wher ei n ;}67 I's straighip Ero@&cﬁf&%@&b 1s%pt%11fé{ rﬁfwno1 ok ﬁo@ &ﬁﬁm&d%l%o@hes

cycl oal k of 3t050ar on ato a gr upo e "fornul a NR68

wherein R68 and R69 mdepeadcrttlyseieccbdpfwddmdlgsﬁ canshgﬁdxgcngen atom al kyI or
fluoroal kyl of 1 to & carbon atons, cycloalkyl of 3 to 6 carbon atons or
acyl of 1 to 7 carbo ) , or wherein R68 and R69 constitute a saturated

hydr ocarbon bridge of..\3 A pei.ons which together with the
nitrogen atom bet vvee{%l)t hté%{ fbralr}%l arﬁgt e?fgcycl ic ring, and wherein one of

R68 and R69 may (a) ahydrogen atom,

10 (b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with —OH, -OR110 (wherein R110 g
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, -OR!11 (wherein R111 s
15 an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe;,
(d) -CONR102R 103 wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
20 heterocyclic ring, and wherein one carbon atom in said
| hydrocarbon bridge is optionally replaced by —O-, -S-, S(O)-, SO,-,
-NH-, or -NMe-, or
(e) -COOR 104, wherein R104 js alkyl of 1 to 7 atoms,

(ii1) -CONRI105R106_ wherein R105 and R106 are each independently:
25 (a) ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,
(¢) benzoyl,
(d) benzyl or
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additionally be the group R59a, (F) a group of the formula - CONR70R71,
wherein R70 and w@biareoeach, independently, a hydrogen atom abPkylusor/18884
fluoroal kyl of 1 to 6 carbon 15 atons or cycloal kyl of 3 to 6 carbon
atonms, or wherein R70 and R71 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atonms which together with the nitrogen atom between them
forma heterocyclic ring, and wherein one of R70 and R71 may additionally
be the group R59a, (G a group of the formula -COR72, wherein R72 is a
hydrogen atom 20 straf@ght pbenybrvaheseia gaidipkgnyl singis eptionaly me- 85 ons,

cycloal kyl of 3 to 5 carbon atons o 59 a gr of the_forpula
-OR73, wherein R73 is a hyHPB@@?tI%ﬁWﬁéfﬁ%}ﬁi;g"her,eg’fﬁggzr’éé‘iv}ﬁlfo g:-:lyl

group of 1 to 7 carbon atoggpoRhtoRRda, (1) a group of the formula -SR74,
wherein R74 is a hydrogen atom an al kyl, 25 fluoroal kyl or acyl group of

1 to 7 carbon atons, obr,RARfein RIPS afd\R 106 Kinshiinité 9 satbfated hdrbatimenidgBofi s
A or trifluoronmethyl; -308 WO 01/07440 PCT/ US0Q/ 18884 Z is =N or =C(R6) -
wherei nSR6 is a hydr ogdno Stcpibeniataams which togsther pithihe gitragen algnmetwesthem
met hyl or trifluoromnet : . f i -chl:qri ne,

brom ne or iodine atorr?(yljgrn\s\"[l ﬁé}%oc%ﬁ,&r%? ?ﬁ%@égg&tn?qef({aﬁno@ﬁ@ ,la)with t he
condi tion that when Z hgdrobarbon brd¥eH) optidtially seglidedrbiyne)-, -$-, 8(Q)F) S@Fpret hyl ,
-CN or nitro; or a pharﬁﬁceol%t iN(i\%el:l y acceptable salt thereof.

(iv) -COORI107 wherein R107 is a hydrogen atom, or straight or branched
10 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

15 consisting of:
(a) oxo,
(b) -OH,
(c) -OR113, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs,
20 (e) -NH,,
() -NHMe,
(g) -NMe;,

(h) -CO;H, and
(i) -CO;R!14 wherein R114 is alkyl of 1 to 3 carbon atoms, or
25 cycloalkyl of 3 to 7 carbons,

(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally
replaced with a moiety independently selected from the class consisting
of:

30 (a) -OH,
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-309 WD 01/07440 PCT/ US00/ 18884 3. A conmpound of the fornmula I, as set
forth in claimlownerain: Al is =N or =C(H)-; A2 is =N, or =€(Cirhrspo/3sss
=N-, =C(R)-, =C(H)-, =C(SO02R1)-, =C(C(OH- or =C(C(OR)-, wherein RL is
5 selected fromthe class consisting of: (A) -RL00b, which is: branched 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 10
optional 'y and i ndependgpy | OR3P adeekiniil b is dlkyl od o 6(caifonpit@ny;l , wher ei n
one hydrogen atom of said ph%rﬁll group is optionally replaced with: (a)

al kyl of 1 to 3 carbon a(Pbms', 245 (b) -COCH, (c) -S2CH, (d) -PO(OH)2, (e)

a group of the formula M Mperein R8 is straight or branched al kyl of
1 to 5 carbon atons or c cloa}}(yl’ of 3to 5 20 carbon atons, (f) a group

of the formula NROR1O, vihprelNME&9 and R10 are each independently a

hydr ogen atom al kyl of togﬁ{(g on atons, cycloalkyl of 3 to 6 carbon
atons or “acyl of 1 to 7 “Carb , or wherein RO and R10 constitute a
saturated hydrocarbon brigfgexef 3

(h) -CO, R116 wherein R116 js alkyl of 1 to 3 carbon atoms,
@ -CN,
(j) the halogen atoms,

10 (k) heterocycles selected from the class consisting of imidazolinyl,
imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, and

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

20 indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

(vii) -SO,R'®, wherein R'® is:
(a) aryl or heteroaryl which is selected from the group consisting of

25 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,

30 quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
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25 to 5 carbon atons which together with the nitrogen atom between them
forma heterocyohvooinifag, (g) a group of the fornula - CONRL1IR12, poinarsed/ 18884
R11 and R12 are each independently a hydrogen atom alkyl of 1 to 6 carbon
atons or cycloalkyl of 3 to 6 carbon atons, or wherein R11 and R12 -310
WO 01/ 07440 PCT/ US00/ 18884 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between them form

a heterocyclic ring, and mhereln one carbon ato n sai d hydrocarbon
bridge is optionally repl ace@pipgzolipyl, wheygin saj K&;bheterogy L mipiely srpisndlty ¢ he
formula -OR13, wherein R13 i 8 roup
of 1 to 7 carbon atons, (i) %bgtr“%g“@??ﬂ"z&?‘% %Oleﬁégkg%%gﬁ%@%%ﬁfg Is a
hydrogen atom or an al kyl eamsatyg o@uhehplogén dtoms, s?tram@rtloohraabhndsalk;(ljof 1-tGH,
or 10 (k) an ami dino group of the fornu R15 N HJ R16 R17 wherein R15,
R16 and R17 are each, i ndepe¢afeons]and QR@&KB’Q@WIHE isdwydeggey for alkyhof ltoP
carbon atpons and V\/nerel n two 6 and R17 may additionally
constltutsg a saturated hydro%agl?%%?%o%Fl ’dge 15 of 3 to 5 carbon atons which

together with the nitrog@) aihéttmtycliRgirvgeslddiinfrom i caddebonsiompcdfi ¢ ring,
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,

10 tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieties selected

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

alkyl of 1 to 6 carbons, and -OR118 (wherein R1 18 jg hydrogen or
alkyl of 1 to 6 carbon atoms), or

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

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

alkyl of 1 to 6 carbons, and ~OR 119 (wherein R1 19 is hydrogen or
alkyl of 1 to 6 carbon atoms),

20 (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,

25 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

30 substituted with one or more moieties selected from the class
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(1) a group of the fornula NHCONHal kyl, wherein the al kyl noiety contains
1 to 3 carbon atwowmi/of4m® a group of the fornula NHCOGal kyl, wher ecmushe18ss4
al kyl moiety 20 contains 1 to 3 carbon atons, (iii) a group of the fornula
- COOR18, wherein R18 is straight or branched alkyl of 1 to 7 carbon atons
or cycloal kyl of 3 to 6 carbon atons, (iv) a group of the formula

- CONR19R20, wherein R19 and R20 are each, independently a hydrogen atom
al kyl of 1 to 6 carbon atons or 25 cycl oal kyl of 3 to car bon at ons,
wherein R19 and R20 const configing ofémlml%aeé@tqswﬁ%ahmrbrmqheéélm0f3110065

carbon atons which together with en ween t
heterocyclic ring, and wh&RIBPPS, a8d 8@@017@%%28‘612%%%%@%?8ﬁgt%r bon
atomin said hydrocarbon géﬂbgggtdn%)optmnal ly replaced by -0-, -NH, or

-NMe-, (v) a group of the tornmula -OR21, wherein R21 is a hydrogen atom or
a strai ght or branchéb) alalhy:ter@nych@gﬂougrsdlged)fromﬂlocth%mrbtsnngpﬁrrs wher ei n

5 one ar nore hydrogen atom; of S r rou optionally
replacéd with a group i na&puta iyng@ng%{hgﬁl P}'%%{HI{ Oa@ (l,otﬁgei rfyr*’g of
-OH, - Qal kyl (wherein thepy ekazhnyr% Yo By} thiofforphdli 6@@2&1% { 2@Bihyl,
-NH2, -NHWe and - NMe2, (VI &oup&g’f l?%g formul a NF%Z 3R24, V\h}gr?lgg %’!23 and

R24 are each, 10 i ndependrahygropyranylaterphydsgiwmanyl.obgnzodioxeblai ght or
branched al kyl or a_cyl OT rarhgdroth(iﬁjlggyl a%tdoﬁﬁfo?z{nyl,%%lraﬁlsglﬁlhe%fro%'cfﬁls

carbon atons, wherein sai
optionally substituted with one or more halogen, straight or

10 branched alkyl of 1 to 6 carbons, or -OR121 (wherein RI121 g
hydrogen or alky! of 1 to 6 carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected

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

15 alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
20 naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
25 quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,
(J) the halogen atoms, and
(K) -CN and,
wherein R12 is R1002;

30 X isan oxygen or sulfur atom;
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hydrogen atons of said al kyl or acyl group are optionally replaced 15 with
a group i ndependgothy7sael ected fromthe class consisting of -OHpcT@abkIEs84
(wherein the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHMe and - NMe2,
(c) a group of the formula (CH2) mOOOH, wherein mis 0, 1 or 2, (d) a group
of the formula -(CH2)"000R25, wherein nis O, 1 or 2, and 20 wherein R25
Is straight or branched alkyl of 1 to 6 carbon atons, or (e) a group of
the formula -(CH2)"CONHR25, wherein n is 0, 1 or 2, and wherein R25 is
strai ght &3 brimnched al kyl of 1 to 6 carbon atoms, (vii) a quaternary
group of the fg;rrula R26 + 27 -N-R Q 128 25 wherein R26, R27 and R28 are
each, independ®ht AWIPSSRAERES or -312 WO 01/ 07440 PCT/ USOQ 18884

unbranched al @? Bt R1éRePbr dnblshche AKPIUT 1303 EartshthiSins 8r RAGAIRAMBIt6 3! | Y
acceptabl e counter 1on, or (viii) a cycloalkyl group of° 3 to 7 carbon

atons, (B) branchedrbon atomiy wiherhiscaiskalkyd oy cydoalkylzroumiseptionally subst@utedr bon
atons, _ 5 (O branc1 ed or unbranched phosphonic acid groups of 2 to 6
car bon”at ons, (D)W anched or unbranched sulfonic acid groups of 2 to 6

carbon atons, (E) (ﬁm di éf’@u;%fotﬂpforﬂful& r@R‘ag),Wpr&é?n R48isa hydrogen atom, or an

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

(ii) a group of the formula —NRA9R50, wherein R49 and R0 are each,
independently, a hydrogen atom, alkyl of 1 to 2 carbon atoms, or acyl of

10 1 to 2 carbon atoms;

R4 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,

15 thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more

20 of the hydrogen atoms of said aryl or heteroaryl group is optionally and
independently replaced with:

(A) R392 which is aryl or heteroaryl selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,

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

pteridinyl and quinazolinyl, wherein one or more of the hydrogen atoms
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R29 R30 R31 whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each,

i ndependent |y, awob®otwer ogen atom or alkyl of 1 to 3 carbon at oreT/1BNEI18884
wherein two of R29, R30 and R31 nay additionally constitute a saturated
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
aton(s) between themforma heterocyclic ring, (F) guanidino groups of the
formula R33 N (CH2)-,--, NNeR 34 132 135 15 wherein s is 2, 3, 4, 5
or 6, and R32, R33, R34 and R35 are each, .independently, a hydrogtla tom
or alkyl of 1 to 3 carbeidanbast hetegoaryharugiin optiong!ly pnismlepergsntlyeeplacs

may additionally constj {ute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen 20 aton(s) between them form
a heterocyclic ring, (ip bfmnlyddor\ninbraﬂblnednikylmflrtmﬁecaﬂ;ouirangamom)mkmlkyﬂ sai d

1't0’3 Carbon atomsr (11 P13 ECRRIOORSBTROBIENS A OT PSS BB (1 11)
- SO20H; optionally mono- or polysubstituted with halogen or oxo,
(i) a group of the formula —COORSY0, 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 ~NROIR62, wherein R61 and R62 are each,

10 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,

15 (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 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

20 heterocyclic ring,

(v) agroup of the formula —ORY5, 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 —SR66, wherein R0 is a hydrogen atom, or
an alkyl , fluoroalkyl or acyl group of 1 to 7 carbon atoms,

25 (vii) -CN,

(viii) nitro, or
(ix) halogen,
(B) methyl, which is optionally mono- or polysubstituted with fluorine atoms

and additionally is optionally monosubstituted with R392,
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(iv) -PQQOH)2, (v) a group of the formula -COOR36, wherein R36 is straight
or branched al kwooob74hoto 5 carbon atons or cycloal kyl of 3 to Pcrasborssss
atons, 5 (vi) a group of the fornmula -NR3 7R3 8, wherein R37 and R38 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 R37 and R38 constitute a saturated hydrocarbon bridge of 3 to 5

carbon atons which together with the nit roPen at om between them form a
heterocyclic 10 rin§) (trandhed ogumhrpnabed alkyl 602 tah earbaoaires e Oyclamkylefs tR39

and R40 are each, indepgndent] a r t kyl . of .1 r hon
atons or cycl oal kyl of gcz}rﬁo%a%félls b%ﬁngi %ﬁg& carC Po\%}%f%rloﬁp ﬁﬁtlgﬂ%}f)yl&’%BE& (9
constitute a saturated gyighubaatieanvitlialigenet oot 0 5 carbon atons which
together with 15 the nitrogen atom between them form a heterocyclic ring,

and wherein one car@@n @agonp ofittsfonmiy ¢€OORMowhbreinB7 issstmjght onbriahghed
repl aced by - 0-, -NH, - -, iii) a grou f.t formula - OR41,
wherein R41 is a hydrogeﬁiﬁﬂtogjmetoércg naﬁ%‘%c@fﬂ%ﬁﬁ?’! °€§%§°%F°ﬂat{35187 car bon
atons, 20 (ix) a group of the farmula. . -SR4dsruer.ein i ohydr ogen
atom or an alkyl o ac@?%?ﬁﬁ‘%?@m?% cRr b’g’ﬁheé 18@ a(")%)lg’ C%?eoérﬂ’(xi)
an am di no group of the jhaégeuliéntlyRd Byddofélatorhsalkyl 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 hydrdcarbon bridge of 3 to

10 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and R69 may
additionally be the group R9%a,

(F) a group of the formula —CONR7OR71, wherein R70 and R71 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

15 atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R70 and R71
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms which

together with the nitrogen atom between them form a heterocyclic ring,
and wherein one of R70 and R7! may additionally be the group R59%a,

(G) a group of the formula —COR72, whereinR72 is a hydrogen atom,
20 straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R392,
(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 R59%a,

(I) a group of the formula —SR74, wherein R74 is a hydrogen atom, an alkyl,

25 fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R59a,
(J) -CN,
(K) nitro, or

(L) halogen;

R3 s Cl or trifluoromethyl;
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1R 25 wherein R43, R44 and R45 are each, independently, a hydrogen atom or
alkyl of 1 to 3 wenbomsat ons, and wherein two of R43, R44 and R4BCmRis06/ BB
WO 01/ 07440 PCT/ USOQO 18884 additionally constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atons which together with the nitrogen aton(s)
between themforma heterocyclic ring, (H) groups of the formula - NR4AGR4A7,
wherein R46 and R47 are each 5 independently a hydrogen atom phenyl which
is optionally nono-or polysubstituted with hal ogen, or R 00b, wherein
R100b i s as Rer eigtief ar-=eC(R&pfwineein I(ql)sashytimgandihomme,LMMnH btomine or iodine

heterocyclic gr oups sel ect ed om ttge cI ss consisting of imdazolinyl,
i m dazol i di nyl, ’&thlortlﬁi‘)’ﬂ?fp? Yh 91‘ p| peridinyl, 10 piperazinyl,

hol i nyl h h i nyl I,
tet r anydr of uﬁan'y?s”‘)faf é’gyh?%iwiﬁk T
wherein said het g gmﬁhé o rORA der PN Oy R, lzsu'@?mowl&&ed

with noieties in epen Sel ec romthe class consisti’ng o
oxo, 15 (51) CRﬂxﬁ‘luorWnethgi FCIRb@iutrcs (a) a hydrogen atom (b) alkyl of 1

to 7 carbons, wherein an ro of . said al kyl group is optionally
repl aced wi tﬂramma@&@élxémpégw %tiolﬁ’r an alkyl noiety of 1 to 6
carbon atons), -NH2, -NHMe or -NMe2, 20 (c) acyl of 1 to 7 carbons, wherein

any hydrogen atom of said acyl group is optionally replaced with -OH,
-OR111 (wherein R111 is
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an alkyl nmoiety of 1 to 6 carbon atons), -NH2, -NHWVe or -Nwe2, (d)

- CONR102R103, wheoeimn74102 and R103 are each independently a hydcogsm/essem
or alkyl of 1 to 7 atons, or wherein R102 and 25 R103 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 optionally replaced by -0-,
-NH, or -NM™e-, or Séi# - COOR104, wherein R104 is alkyl of 1 to 7 atons,
-315 WD 0B 074%eopEoynd q@%ulal(aﬁﬁesmem 19Berelflier ei n RLO5 and R106
are each |n€epengentl (a) a hydrogen atom (b) straight or branched al kyl
of 1to 7% °Ey W5 kyl of 3 to 7 atoms, 5 (c) benzoyl, (d) benzyi
or (e) pheny er ei iid phenyl ring is optionally nono- or

polysubstﬁ} éﬁ— ”fﬁ_g%é§12 wherein R112 is alkyl of 1 to 6 carbon atons,

10 or, ei 05.&pd\.RLE 1 t & b pe of
3to 5 ca%onqaﬁgﬁs %h @"Jg @6\%%2 tr@éﬁwog‘gﬁ@%&bﬁ]ﬁ t\&gggmt% i
form ashet er ogyelic§ flohi@e cpalgpcdq@gﬁgg gf.one carbon atomin said hydrocar bon
bridge is optionally replaced by -0-, -NH, or -Nwe-, (iv) -COOR107,

wherein R107 i(a)a-ri@Pagaictaisom or stralght or branched 15 al kyl of 1to
7 carbon atons |,
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
10 optionally and independently replaced with:
(i) oxo,
(ii) phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:
(a) alkyl of 1 to 3 carbon atoms,
15 (b) -COOH,
(c) -SO,OH,
(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
20 carbon atoms,

(f) agroup of the formula ~NRIR10, wherein R9 and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or
wherein R9 and R10 constitute a saturated hydrocarbon bridge of 3

25 to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring,

(g) agroup of the formula —CONR!RI2 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 R1l and R12
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(v) straight or branched alkyl of 1 to 7 carbon atons, al kenyl or al kynyl
of 2 to 7 carbomoatomay or cycloal kyl of 3 to 7 carbons, wherei rRCONBIBTIS884
nore hydrogen atons of said al kyl, al kenyl, alkynyl or cycloal kyl group is
optionally replaced with a noiety independently selected fromthe class 20
consisting of: (a) oxo, (b) -OH (c) -OR113, wherein R113 is alkyl of 1 to
6 carbon atonms, (d) -OCOCH3, 25 (e) -NH2, (f) -NHMe, (g) -Nwe2, (h)
-C2H, and (i) -CO2 R114 wherein R114 is alkyl of 1 to 3 carbon atons, or
30 cycloal kyl of 3 to 7 car lsgnsfitute3pgtuggtedhydygearbprperidagsd @ te dearbon@gms gy |
of 1 to 7 carbon atons, whi . [ : ' nd
wherei n one or nore hydroge%é%%?ﬁég?ggg{éw%?%ﬁg%ggg%ﬁ?{%zlg(?rrnyg
replaced with a noi ety i ndepettaytcliyrisglaadwddrdin one tdrborchtaasingaindsi st i ng

?];) _5N|(_|g) E (?)_l " (vae_ O?(1 2)5 " 7 g)i,cgrbgrll %gdglges is%lpEXrllall(glfreljﬂaEgd t?y ES-r, l?l(\)lgl-,agro—lﬂsl\’/le-,
5 (h) a group of the formula —OR13, wherein R13 is a hydrogen atom, or

an alkyl or acyl group of 1 to 7 carbon atoms,
(i)  a group of the formula —SR14, wherein R14is a hydrogen atom, or

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

Gy -CN,or
10 (k) an amidino group of the formula
N/R15
| 16
P
FIQW

wherein R15, 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
15 of 3 to 5 carbon atoms which together with the nitrogen atom(s)
between them form a heterocyclic ring,
()  a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
(m) a group of the formula -NHCOOalkyl, wherein the alkyl moiety
20 contains 1 to 3 carbon atoms,
(iii) a group of the formula —COORI8, 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 —CONR!9R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
25 cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a

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

the nitrogen atom between them form a heterocyclic ring, and wherein
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10 (f) -NHCOWe, (g) oxo, (h) -CO2 R116, wherein R116 is alkyl of 1 to 3
carbon atonms, (WO o0i/@N4o(j) the hal ogen atons, 15 (k) heterocycl esTash@cssed
fromthe class consi sting of imdazolinyl, |n1dazoI|d|nyI pyrrolinyl,
pyrrolidinyl, piperidinyl, piperazinyl, nnrphollnyl thlonnrpholinyl,
thiazolidinyl, azepi nyl , tetrahydropyranyl, tetrahydrofuranyl,
benzodi oxol yl, tetrahydrothi ophenyl and sulfolanyl and 20 (1) aryl or

het er oar yl sel ected fromthe class conS|st|ng of enyI nap

i ndol yl, "t hi ophenyl, pyrongyrbogyatomiirsaid hydrpearhen rpﬂaerlépmlonaIIdﬁQIM%Mby

t hi azol yl, pyrazol yI [ SQX %ﬁgfy' ]Igf .dazolyl, isothiazolyl, oxadiazolyl,
triazolyl, thladlazolyl azi ny yra2|nyl triazinyl, indolyzinyl,

i soi ndol yl, benzol[ b] Re AR2
benzt hi azol yl, benm@?daz%ljouﬁ) QF%?&@?E;I@? [ Q%ié?ff’nm |12§?wdgdurepr?§/olm’ ora

qui nol i zi nyl, cinnoli nyls,trapghhat brainelyeld alieplionacyd grawplof 1 tna?'maﬂgon alomy;| wherein
pteri di nyl and qui nazol i

heteroaryl which is sel %%éé’(ﬁ AQISh&?rﬁgelb%ﬁ‘ﬁ °£8%§F‘§‘ryrﬂfga°<¥? gr% &héfmﬂnghyor

napht hyl, indolyl, thi on’@ﬁllab’éd witl higgdilp in@pehddngllyR¥lectel Yronh the Pk CohsYdting of
oxazol yl, thiazol yI pyr azol i soxazol yI', imdazolyl, -317 WO 01/ 07440

PCT/ USOO 18884 i sot hi az&fiq aibyé&vlapz@ny ¢ alkyl| ragistyydontaing ki Giasbgn atoms),

pyridazi nyl, pyrazinyl, N %Hf\%and'-ﬁ‘ﬂffé yzinyl, isoindolyl,
benzo[ b] f ur anyl , ta &

(vi) a group of the formula —NR23R24, wherein R23 and R24 are each,
10 independently,

(a) ahydrogen atom,

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

15 with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,
(c) a group of the formula (CH;),COOH, wherein m is 0, 1 or 2,

(d) a group of the formula ~(CH,),COOR25, whereinnis 0, 1 or 2, and
20 wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
(e) a group of the formula —(CH2),,CONHR25, whereinn 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

RZG

25
wherein R26, R27 and R28 are each, independently, a branched or
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benzo[ b] t hi ophenyl , indazolyl, benzthiazolyl, benzimdazolyl, quinolinyl,
i soqui nol i nyl, pwoiomgt440qui nolizinyl, cinnolinyl, 5 pthalaninyl, PCT/US00/18884
qgui 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 <carbons, and -OR117 (wherein R117 is hydrogen
or alkyl of 1 to 6 10 carbon atons), (b) a heterocyclic group sel ected
fromthe class consi sti ngnbednchedraldplzgrbumyf | ta MaihzmhﬁodisrayxﬁQ pyrrolinyl,
pyrrolidinyl, plperldlnyl pi per |nyI hol i.n t hi onor phol i nyl ,

t hi azol i di nyl, azepinyl ,P af‘@?‘ieélﬂﬁag Yc?ﬁfj?pé chqrg?r lagrﬁir of uranyl ,

benzodi oxol yl, 15 te %Rgﬁl,y |, wherein said

het erocyclic group gvglagpﬁcg%%kﬁy subd§t3?tla(jtc§§6%0c{tt%ﬂ%ne or nore noieties
selected from t@® clbxaashed@msnlst‘andgd@arbphﬁhm@dld)gmpabﬁm6sarba1i1 glomsor

branched _ al kyl to .6 ,carbons s h drogen or
al kyl of L to 6 @&rb n%ﬁegr?é}lnb%?éhfgpgfﬁpgg%‘rcaﬁc OB?S O&ﬁﬁ%ﬁ%@ % OPSof 1 to
7 atons, wherei n@aI BraAtHedlor uibYafdhédisBIfOMRE beldHrdups DER TS bicuitRd avdrhd) one or
nore noi eties selected fromthe class consisting of the hal ogen at ons,

strai ght or brandHedamidineygrowss of thofosmal hons, and - ORL19 (wherein RL19 s
hydrogen or alkyl of 1 to 6 ca bg)n atons), 25 (viii) -COR109, wherein R109

is: (a) aryl or heteroaryl |s selected fromthe class consisting of
phenyl, naphthyl, indolyl ophe pyridyl, pyrimdinyl, furyl,
pyrrolyl, oxazol yI t azol))J\Rly,lRizol yl, i soxazol yl, im dazol yl,

whereinris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a
10 hydrogen atom or alkyl of 1 to 3 carbon 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
R

—(CHa)e~ )\ R

35
15 R R

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
20 atom(s) between them form a heterocyclic ring, '
(G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
(i) alkyl of 1 to 3 carbon atoms,
(ii) -COOH,
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i sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, 30

pyrazinyl, triaavowh/mp7dsmdol yzi nyl, isoindolyl, benzo[b]furanyl, pre3i800M3s84

01/07440 PCT/ US00/ 18884 benzo[ b]thi ophenyl, indazolyl, benzthiazolyl,

benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazolinyl, wherein said aryl or heteroaryl noiety is optionally 5

substituted with one or more noieties selected fromthe class consi sting

of the hal ogen at onfi)st$@2@Ht or branched alkyl of 1 to 6 carbons, and
-OR120 (wherein Rlzg J?égh$ﬁen or alkyl of 1 to 6 carbon atons), (b) a
het erocyclic group ¥ C om t he cl ass consisting of 10 i m dazoli nyl,

i m dazol i dinyl, rrqlinyl rro rldlnl i perazi nyl
mor phol i nyl | Yehi gﬁo(\ghoﬁéﬁeﬂppoytthﬁ égﬂi}l\nw 5, i\é‘;ﬁrﬁ%ﬂ% if %t?%lélllwrbés’g?h%ﬂmyl ,
tetrahydrofuranyl, be”ZQHPyP&Pi Wls carchﬁMt@ﬁWGf 9}&‘6&1?}51??%0 androonlatghany! .

wherein said heterocyclyl optionally substitut’e one or nore

hal ogen, sstrai ght o v1)15afgf@11i56dmb fRkiila —NR317K36 FheRIPRIEandR38 QBJeaah

(wherein R121 is hydrogen or alkyl of 1 to 6 car bon atons), or (c)
straight or branched al kidepgtdently,@ hydmgéw@tonm&yépﬁlécaﬁaaré?pkytomsﬁﬁy@@a}kyls
optional Iy substituted with one or nore noi etles selected fromthe ?J7ass

consi sting of the hal og&h3 2 ®F¥d O%PtP%S(ﬂ‘if‘Cﬂro Briadcaerpn AP I9§/IWh6Te“3L

g? ggg? S ( ?Q? ) %22 ( Wherc? k38 5&1125 itutea sa}/tlclirra?e% nyd(r)orcarbonlﬁ:\ﬁdg of } to 9 cArboA atoms

which together with the nitrogen atom between them form a heterocyclic
10 ring,
(vii) a group of the formula —CONR39R40, wherein R39 and R40 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
15 the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -NH-, or -NMe-,
(viii) a group of the formula —OR41, wherein R4! is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
20 (ix) a group of the formula —SR42, wherein R#2 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
A _RH
25 wherein R43, R44 and R45 are each, independently, a hydrogen atom or

alkyl of 1 to 3 carbon atoms, and wherein two of R43, R4 and R4S may
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(x) the hal ogen atonms, and (xi) aryl or heteroaryl which is selected from
the class consi swongonfto phenyl, 25 naphthyl, indolyl, thiophenykcTpgoi/tgss

pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl,
i m dazol yl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[ b]thi ophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinaolinyl, purinyl, -319 WO Q1/07440

PCT/ USOOY 18884  qui nol i Zddifionally eefstifutg/p satpeates hydracgrbon baidge o6 B itgy carbon
thyridinyl, pteridi . gy 1. d
(T T5™ s B’ oxygaiomf AicHILPAE il e nlpdech Afballe] ORGRC A BRonRR]

3 carbon atons; R4 is aeggrotspliotinghe formula - CH2R55, wherein, R55 is:
aryl or heteroaryl which is selected from.the c[as% consiiting of phenyl,
pyridyl, 10 and(H)yrgroumhofithg fmxtmalraeirhﬂl‘éﬁ%léwowhmneR ¢ anchB4hgutreagkn at ons of

i th: (R RS9, i cRdRendir i tralbe SR Aol i L BRRR oab 88

consisting of pheny dyl,(s}l%tﬁmaﬂwh hllodeh O] R 1 OB by LA (100D Wy hercfibbfodd v

oxazolyl,and thiaz erein one he hydrogen atons of said aryl or
heteroaryl 15 groupddfmedpti onally replaced with: (i) branched or

b
g? O;rgncu,ﬁﬁcﬁl §|y Ik(ﬁof oﬁ]é“{fgtéq? Bg%ﬁg%@tg entgg)(c):g/clﬁ:ygrl)l?pasl SEY@L:tGd%I‘OIY? tﬁeoclz?ss%grrls?s(%ﬂlg

of imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

10 piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and
sulfolanyl, wherein said heterocyclic group is optionally mono- or poly-
substituted with moieties independently selected from the class consisting of:
(i) oxo,

15 (i1) -OR101, 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 is
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

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

group is optionally replaced with -OH, -OR!11 (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 a4

25 R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or

30 (¢) -COORI104, wherein R104 is alkyl of 1 to 7 atoms,
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optionally nono- or polysubstituted with hal ogen or oxo, (ii) -CN, 20
(iii) nitro, or woliovp7saal ogen, (B) nethyl, which is optionally PCT/US00/18884
trisubstituted with fluorine atons or is optionally nonosubstituted with
R59b, (C) branched or unbranched al kyl of 2 to 6 carbon atons or cycl oal kyl
of 3 to 25 6 carbon atons, which al kyl or cycloakyl group is optionally
nonosubstituted with hal ogen or oxo, (D) a group of the formula - COOR67,
wherein R67 is straight or branched alkyl of 1 to 5 carbon atons or

cycl oal kyl of 3 to 5(itpr LOONRIBHR106, 326renORD? orUR HOPGE cbiSODKEBSEEntIYE) a
group of the fornula -CCR%Z, ghgrei n R72 is a hydrogen atom straight or
branched al kyl of 1 to 5(@arBBHIQEYHEOMey el 0al kyl of 3 to 5 carbon atons

or R59b, (F) a group of Fﬂje £tpiigmloabra<aaze°damedfqi7ta7%?§n§éréyclraa@m%m@vom

an alkyl 5, fluoroal kyl "or acyl group of 1 to carbon at'ons, “or R59D,
(G -CN, (H) nitro, or (Il)atomspgen; R5 is O; 10 Zis =C(H)-; and, R7
Is C; or_a pharmaceutically, acceptable salt thereof 15 4. A conpound of
the formufa I, as set fofct)h PeRzeYhi m 1, wher ei n:
(d)

benzyl or
(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR1 12 wherein R112 is alkyl of 1 to 6

carbon atoms,

10 or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

(iv) -COORIO7 wherein R107 is a hydrogen atom, or straight or branched

15 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

20 consisting of:
(a) oxo,
(b) -OH,
(¢) -ORI13 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs;,
25 (e) -NH,
() -NHMe,
(8) -NMe,,

(h) -CO.H, and
(i) -CO,R114 wherein R114 js alkyl of 1 to 3 carbon atoms, or
30 cycloalkyl of 3 to 7 carbons,
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Al is =N; A2 is =C(H)-; Dis =C(R)-, =C(H)-, =C(SO02RlI)-, =C(C(OH)- or
=C(COR1) -, whereavooRb744¢ selected fromthe class consisting of. peouse) 18884
-R100c, 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 atons are optionally and independently replaced wth:
25 (i) oxo, (ii) phenyl, wherein one hydrogen atom of said phenyl group is
optional ly replaédd wpylef 1(tay cartioplatess, which may: he pleaights bisgched gy cycligoon,

the formila - CooRS,  wABS SR g one b dhore Reftdien bblns it obffd ihoflopd,

carbon atons or cycl oa¢fydedadithda inichy indepemdbtty selleviei, frérh theclgsswopsisting he
formul a - NROR10, wherein RO and R10 are each independently a hydrogen
atom alkyl of 1 to 6 %ar bon at ons, cycloal kyl of 3 to 6 carbon atons or
acyl of 1 to 7 carbonatongy or wherein RO and R10 constitute a saturated
hydr ocar bon bri dge of 10°'t6 5 carbon atoms which together with the

nitrogen atom between(p) -OR!15,wherein R115 is alkyl of 1 to 6 carbon atoms,

(c) -NH,,
(d) -NHMe,
(¢) -NMe,,
10 () -NHCOMe,
(g) oxo,
(h) -CO, R116 wherein R116 is alkyl of 1 to 3 carbon atoms,
i -CN,

(G) the halogen atoms,

15 (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

20 (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,

25 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

30 phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
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them forma heterocyclic ring, (g) a group of the fornmula - CONRL1R12,
wherein R11 and wdd1@ar|0 each i ndependently a hydrogen atom al kptTafSod1ss84
6 carbon atons or cycloalkyl of 3 to 6 carbon atons, or wherein Rl1l and
R12 15 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons

whi ch together with the nitrogen atom between themforma heterocyclic
ring, and wherein one carbon atomin said hydrocarbon bridge is optionally
replaced by -0-, -NH, or -Nwe-, (hl) a group of the formula -OR13, wherein
R13 is a hydrogen atom or iswhigpolsl, pyadizzolyclyipze)yb tiiadinzolyl; pyridaziwbon

atons, (i) a group of the fq - ; | ' tom or
an al kyl or acyl group of 14%&&?%@13%%1@?’Fgof}&fﬁylgpg%%lﬂgﬁ&}ﬁﬂ di no
group of the formula ~R15 Nenfd[bRhibphend/l, inda2blyhtbensthiaz&llh befdimiduadlyR17 are

each, independently, a hydrogen  -322 WO Q1/.07440_ PCT/ US0O0/ 18884 atom or
alkyl of 1 to 3 carbon at onsduadinghésogpnolinyg, giringl.suineligingh cipsofinyl

additional ly constitute a sajjuad; 5.6 PRt BE8l. pRbidRiyi Snd Car bon

atons which together with the nﬁlﬁgg@ﬁ aton{'é§ng B%%mglhpt 1emy;ordrsn a

het erocyclic ring, 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 117 (wherein R117 is hydrogen or alkyl of 1 to 6
10 carbon atoms),

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

15 tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieties selected

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

alkyl of 1 to 6 carbons, and -OR118 (wherein R1 18 js hydrogen or
alkyl of 1 to 6 carbon atoms), or

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

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

alkyl of 1 to 6 carbons, and —OR!119 (wherein R1 19 s hydrogen or
alkyl of 1 to 6 carbon atoms),
25 (viii) -COR'?®, wherein R'® is:

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

30 pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
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5 (1) a group of the fornmula -NHCONHal kyl, wherein the al kyl noiety
contains 1 to 3 wenbonuatons, (n) a group of the fornmula - NHCOOakkylusoo/18884
wherein the al kyl nmoiety contains 1 to 3 carbon atons, (iii) a group of
the fornmula -000R18, wherein R18 is straight or branched 10 alkyl of 1 to
7 carbon atons or cycloal kyl of 3 to 6 carbon atons, (iv) a group of the
formul a - CONR1I9R20, wherein R19 and R20 are each, independently, a
hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl of 3 to car bon

atons, or wherein R19 and Rbenzaibkhipphgnyl, andazglyl;bsnehiapglyl @éléﬁflmﬁzﬁlml’dge of
3 to 5 carbon atons which t%%ﬁ}m’ﬁﬁﬁl Ygohpmg,ﬁn);lg@gmﬁﬁr%%qzﬂ‘&gal%%?]\qun t hem

forma heterocyclic ring, one ¢ omin focar bon
bridge is optionally repl ace;dxdhamnylpqumo)d‘dﬂnyl naptthanyl pmmdmygamlp of the
formula -OR21, wherein R21 is. a h1 ro‘g}t‘n ato 21 rg ht or bran?hed
al kyl or acyl group of 1 to dHTE&PHY i heg sa@(@l@r etesqpryfRoIgty iggpHonally
hydrogen éatom; of said alkylg, ?s'tmﬁ@c)(’wnﬂro%%rﬂ{o?e &Bﬁétﬁé@?élééfed ﬁBJn%@Qla!‘éth a
group i ndependently sel ecte romthe class consisting of - kyl
(wherein the al kyl noiety ceonsastmg dof thoh8ogeardtoms, atrmghporbramhzd all{yll-wélmd
-NMe2, (vi) a group of the formula NR23R§4 wher ei OR23 and R24 are each,
25 i ndependent 'y, (a) a hydrcagens.an8nPRY (wheraindi*Vds hydragemerplisyliofl to
acyl of 1 to 7 carbon atoms | on%cﬁlllsgal kyl of 3 to 7 carbon atons, wherein
said one or nore hydrogen a aid al kyl or acyl group are optionally
replaced 30 with a grougb) nddpeanosmntit graplseletied ffonothetchas comising@fisi st i ng
f
© 10 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

15 branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 is
hydrogen or alkyl of 1 to 6 carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected

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

20 alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
25 naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,

benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
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-323 WD 01/ 07440 PCT/ US00/ 18884 -OH, -Cal kyl (wherein the alkyl noiety is
1 to 6 carbon atwom)/p7446 NH2, -NHMVE and -NMe2, (c) a group of theptonsud/essss
-(CH2) mDOOH, wherein mis O, 1 or 2, (d) a group of the formula
-(CH2),,000R25, wherein nis 0, 1 or 2, and 5 wherein R25 is straight or
branched al kyl of 1 to 6 carbon atons, or (e) a group of the formula
E)(CHZ)nCO\IHRZS, wherein nis 0, 1 or 2, and wherein R25 is straight or
ranched al kyl of 1 to 6 carbon_ atons, . (vii) .a _quaternar roup.of the
formila R26 + 27 -N-R QuBolBmnGReAlf h%@}al%@wlgﬁanw@n& égléhﬂlegmyl,

I ndependent |y, a branche . r anche | kyl group of 1 to 7 carbon atons
and Q is a phar naceuti@tgﬂﬁlf}yg%@e ta f(z,lr,l}q’or (viii) a cycloal kyl group of 3
to 7 carbon aton®)) 1lthe(HB)ogen atvaiseahdor unbranched carboxylic acid groups of
3 to 6 carbon at , C) branched or unbranched phosphonic acid groups of
2 to 6 carbon at ,'CIZJD) branched or unbranched sul fonic acid groups of 2
to 6 carbpon gt onf.an dxheifof; N0 groups of the fornula R29 R30 R31

IN

R3 s branched or unbranched alkyl of 1 to 3 carbon atoms;

R4 s a group of the formula —CHR33, wherein,

R33 is:
aryl or heteroaryl which is selected from the class consisting of phenyl, pyridyl,
10 and pyrimidinyl, wherein one or more of the hydrogen atoms of said aryl or

heteroaryl group is optionally and independently replaced with:

(A) 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

15 group is optionally replaced with:

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

(ii)) -CN,

20 (iii) nitro, or

(iv) halogen,

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

(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to

25 6 carbon atoms, which alkyl or cycloakyl group is optionally

monosubstituted with halogen or oxo,

(D) a group of the formula —COOR®7, wherein R67 is straight or branched

alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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20 whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each,

i ndependent |y, awohydraagen atom or al kyl of 1 to 3 carbon atons, pamdiSo0/18884
wherein two of R29, R30 and R31 nay additionally constitute a saturated
hydr ocarbon bridge of 3 to 5 -324 WO 01/07440 PCT/ US00/ 18884 carbon atons
whi ch together with the nitrogen aton(s) between themforma heterocyclic
ring, (F) guanidino groups of the formula R33 N Il R 34 i(CH2)~N NC R32
R35 5 wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

i ndependently, a mB}ir agwu;ad)ﬁlheﬁcrmmlld(—ycoﬁ themelﬁlﬂarlbalhydtorgmatoand wher ein

L;\grgiang(ZJn E? |3dgeRB gf %g%ﬁ @f@ﬁ%&d%%fgﬁm%%g&%%&ﬁ;‘%%aﬁwﬁPf]g ch? trogen

aton(s) between themform a, heter clic ring, 10 (G phenyl, wherein one
or more hydrogen at onSAGPNENTE hIgny group are optionally and

i ndependent | 'y repl e RT3 3r; b A1 CO0H,
(iii) -SQ20H, ( f 9%%5}‘0@“@?%6&&9 lﬁRﬁ %) %@ﬁtogglﬁmhhlky
whereig R36 is Stral ghhuefoahmapwgmﬁbmt&f/ carbof aborbbRAYAL OB Or
cycloal kyl of 3 to carbon atons,
(G) -CN,
(H) nitro, or
(I)  halogen;
R> isCl;
10 Z  is=C(H)-; and,
R7 isCl

or a pharmaceutically acceptable salt thereof.

15 4. A compound of the formula I, as set forth in claim 1, wherein:
Al is=N-;
A2 is =C(H)-;
D is=C(Rl)-, =C(H)-, =C(SO,R!)-, =C(C(O)H)- or =C(COR1)-, wherein R1 is
selected from the class consisting of:
20 (A) —R100c, 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, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
25 (i) oxo,
(ii) phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:

(a) alkyl of 1 to 3 carbon atoms,
(b) -COOH,
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(vi) a group of the fornula -NR37R38, wherein R37 and R38 are each,

i ndependent |y, avbydopgen atom alkyl of 1 to 6 carbon atons, cyetoalskyissss
20 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
whi ch together with the nitrogen atom between them form a heterocyclic
ring, (vii) a group of the fornula - CONR39R40, wherein R39 and R40 are
each, 25 independently, a hydrgéen atom alkyl of 1 to 6 carbon atons or
cycloal kyl of 3 to 6 car(d H, or wherein R39 and R40 constitute a -325
WO 01/ 07440 PCT/ US00/ 188 4 Fﬁémﬁ ed hydrocarbon bridge of 3 to 5 carbon
atons whi ch together wt t 2ogen at om bet ween them form a

heterocyclic ring, and vvherel n one carbon atomin,said h ocarbon bridge
is optionally replaced b(g) -®groupfithe fgrmulgeCO %Rn% \thr?m Gﬁﬂgbﬁ‘ort he

formula -OR41, wherein R41 'ﬁrﬁclﬂ:}ﬁ ??1%9 b8k fi‘ﬁhs §¥1I \Aﬁ(zl@f:yogroup

of 1 to 7 carbon atons, (ix) a group-of the ormJ rein R42 is a
hydrogen &atom or an al kyl carbacatbmgyroup of 1 to 7 carbon atoms, (x) -CN,

or 10 (xi) an am dino group of the formula 4 [
(f) a group of the formula —NR9R|?O wherein R Réland RA{8 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
10 to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring,
(g) a group of the formula —~CONR!1RIZ 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 R11and R12
15 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 —~OR 13, wherein R13 is a hydrogen atom, or
20 an alkyl or acyl group of 1 to 7 carbon atoms,

(i) a group of the formula ~SR14, wherein R14is a hydrogen atom, or

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

(G) -CN,or
(k) an amidino group of the formula
,R15
N
/Il\N/R16
II?"

25
wherein R15, R16 and R17 are each, independently, a hydrogen
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wherein R43, R44 and R45 are each, independently, a hydrogen atom or al kyl
of 1 to 3 carbornwetronmi4o and wherein two of R43, R44 and RA5 nmay PCT/US00/18884
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon 15
atons which together with the nitrogen aton(s) between themforma

het erocyclic ring, (H) groups of the fornula NRA6GRA7, wherein R46 and R47
are each 1independently a hydrogen atom phenyl which is optionally
nonosubstituted w th hal ogen, or R100c, wherein R100c is as hereinbefore
defined, 20 (1) saturatedamm unskylwfdtted daekoarasoys hidwhereints/ossIRIS, BAOf r om
the class consisting of pyrrolinyl, pyrrolidinyl, piperidinyl,

pi per azi nyl, norpholinyl andiRl{ hnayrwdﬁ%ualilmptmstimh@a sdturagesl hy dhesaghondyisige ¢
groups are optionally nono-,or | y-substituted wth ieties

i ndependent |y sel ected fr 8?;13?‘?13Cgr?%gé§tsogbsn‘§]i"§ﬁ9ﬁjthe{)?”}thgge f"}tr)"g%%(%t,om((?)i )
-OR101, wherein RI01 is: pemech thindf@merhedérosyclic3ap, WO 01/ 07440

PCT/ USO0/ 18884 (b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of

said abkyl group is ofibi osereyp ofdhe frayglagNHCONalkdrvhergin thpakksl mortvo | s
an al kyl noiety of 1 to 6 J}!ng -NHVe or -Nwe2, (c) acyl of
1 to 7 carbons, wherein aﬁgi/&%@grqégg%gﬁogr%to ’said acyl 5 group is
optionally replaced w(in) -a@rbup édiid forthutzeNHOORKIKY1j wherein the ikl moieet y of 1
to 6 carbon atons), -NH2, -NHW or -N%EZ, (d) -CONRL1O2R103, wherein R102
and R103 are each i ndepend@einy 140 3¢aroegetrmtom or alkyl of 1 to 7 atons,

or wherein R102 arzlqi) a group of the formula —COOR!8, wherein R18 is straight or branched

10 alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,

(iv) a group of the formula —CONR!9R20, wherein R19 and R20 are each,

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

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
15 the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-O-, -NH-, or -NMe-,
(v) agroup of the formula —OR21 wherein R21 is a hydrogen atom, or a
straight or branched alky! or acyl group of 1 to 7 carbon atoms, wherein
20 one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (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,
25 independently,
(a) ahydrogen atom,
(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced

30 with a group independently selected from the class consisting of
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R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon 10 atons
whi ch toget her wobhibhgoni trogen atom between them form a het er ecyaisb@188s4
ring, and wherein one carbon atomin said hydrocarbon bridge is optionally
replaced by -0-, -NH, or -NMe-, or (e) -COORL104, wherein R104 is al kyl of
1 to 7 atonms, 15 (iii) -CONRLO5R106, wherein R105 and R106 are each

i ndependently: (a) a hydrogen atom (b) strai ght or branched al kyl of 1 to
7 atons or cycloal kyl of 3 to at ons (d) benzyl or (e)
phenyl, wherein said phenyl ﬂhhgqa&ybbvlt%ﬁa|th%/alhﬂrmowtws 13p Byeathestataniyed

W t h -CR112 wherein R112 is & _ng 0 carbon atons, or, wherein R105
and R106 constitute a saturated’hy FOCAr bon %ri dge of 25 3 to 5 carbon
atons whi ch together w tf)t hegroup odgerfomndan-(EH )e€0 Oevheréionrisd), 1 or 2,

het erocyclic ring, and wherein one carbon atomin salg hydr ocar bon bri dge
is optionally replaced bid)- Oa groupleff thedprmui/e(CH2){CQOR: @mnmmell@rﬁ ®u07
is a hydrogen atom or straight or anched al kyl of to carbon at ons,
-327 WD 0%/ 07440 PCT/ USOQ! 18‘88@13111( i§ straighiar bé@ncta?%'é(ub@if htqéltarb@n q_tOtné,

carbon atons, al kenyl or to 7 c of 3
to 7 carbons, wherein on@ X%PBOfWJP%ﬁ‘&%%@SdWéFW%MSﬁ ﬁ
al kynyl —or cycloal kyl group iz arid wherein R23 is straight or branched alkyl of 1 to 6 carbon

atoms,

(vii) a quaternary group of the formula

R26
—N—R” Q
l 28
10 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,
15 (B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
(E) amidino groups of the formula
Nl/R29
R0
\\\\((:++2)r//l\\pq,/
FIQ:”
20 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
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optionally replaced with a noiety independently selected fromthe class 5
consisting of. (w®oosmo (b) -OH, (c) -OR113, wherein R113 is al kgi/usho/issso
6 carbon atons, (d) -OCOCH3, 10 (e) -NH2, (f) -NHWe, (g) -Nwme2, (h)
-C2H, and (i) -CO2 R114 wherein R114 is alkyl of 1 to 3 carbon atons, or
15 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 l%réoup is optionally replaced with a noi etK

i ndependent | y sel setbed afomnivhish tegethes Withibe Bitrogen atem(s)hetween themp fornpy

- OR115, wherein Rl%%te' é@l{fg% of 1 to 6 carbon atons, (c) -NH2, (d) -NHW,
(e) -Nwme2, 25 (f) - ) %’g) oxo, (h) -CO2 R116, wherein R116 is al kyl
of 1 to 3 carlgBy umiidino gréyps-ofthe forhutahe hal ogen at ons,

33

N/R
| .
_—(CHy)~ MR
N N
FIQSZ ||?35

5 wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein

two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

10 (G) 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,

(i) -COOH,
(iii) -SO,OH,
15 (iv) -PO(OH)y,

(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

20 of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37

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

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

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

cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
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-328 WD 01/ 07440 PCT/ US00/ 18884 (k) heterocycles selected fromthe class
consi sting of pwoelodismyl , piperidinyl, piperazinyl, norpholinypcandoo18s84
t hionorpholinyl, and (1) aryl or heteroaryl selected fromthe class

consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl
and oxazolyl, 5 (vii) -SO02R108, wherein R108 is: (a) aryl or heteroaryl
which is selected fromthe group consisting of phenyl, thiophenyl,

pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl thiazolyl and pyrazoly],
wherein said aryl or het &@9%%‘59%4’9“ P§dg%‘|b€t/3l ©rgarbonsaipms whigh@egthevigh e

or nore noieties select I StH 1L b dqgﬁq-
atons, straight or brangﬁghhg{g‘z{}P&)gélget?et@%ﬁlgﬁﬁg%énﬂse@%ﬁ%h%%’2@4( e?lgi n
R117 is hydrogen or al kydneadarboh dtem6n sxd hpdroairbom bridgenis optidredllyrroplgedd ty

group selected fromthe cl aé& consjsting of pyrrolidinyl, piperidinyl,
pi perazi nyl, norpholi nyI'Q;m' Hsofp 5t phol i nyl , wherein said heterocyclic

group is optionally ,substitut i £ h.on 1 re. mieties selected from
the class’® consisting™ a%‘iﬁ’@ﬁﬁﬁ’«?&ﬂ“‘&?o‘ﬁ’é‘?‘r s‘{q'B%ﬁeb of aghryélﬁ%q%&kg ’kcilrlagof 1
to 6 carbons, and - ORl1fkyMhratdgrokpldSl tos7 barbsrogemsor al kyl of 1 to 6

carbon atons), or 20 (c) straight or branched alkyl of 1 to 7 atons,
wherein said al kyl (%) e4 group obtitei fornmilh ySBRABswhdrein ik & thydrogem atommg oe an

noi eties selected from tg}g cl ass conséﬁt i?%!gf t he hal ogen atons, straight
or branched alkyl of 1 ¥&le@resyleew obhie 7 688892 Rer ei n RL19 is hydrogen
or alkyl of 1 to 6 ggrbey arons),

10 (xi) an amidino group of the formula

N/R43 v
|
/k N/ R44
||245

wherein R43, R44 and R#3 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

15 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 R100C jg as hereinbefore defined,

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

25 (i) oxo,

(i) -OR101 wherein R101 is:

(a) ahydrogen atom,
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25 (viii) -COR109, wherein R109 is: (a) aryl or heteroaryl which is

sel ected from t heoohmasgaoconsi sting of phenyl, thiophenyl, pyridptr/usoo/18884
pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl and pyrazolyl, wherein
said aryl or heteroaryl noiety is optionally substituted with one or nore
noi eties selected fromthe 30 cl ass consisting of the hal ogen atons,
straight or branched al kyl of -329 WO 01/07440 PCT/ US00/ 18884 1 to 6

carbons, and -OR120 (vvherel n R120 is hydrogen or alkyl of 1 to car bon
atoms), (b) a heterocyc(tc gkpu lsté|7é@ffémls,fwhﬁf¢mw@Yé\Wé@£e%éW§l @ftsarﬁgallsyl

pyrrolidinyl, piperidinyl, erazin p nor nyI,
wherein said heterocyclyl igr gBﬂ%‘B’ﬁ %i’]@ ?B[i@ }?mlbgﬁfgﬁemﬁ@

hal ogen, straight or branCh@rﬁalﬁ li‘ﬁﬂbleezfofjl % c@rbcﬁ?a[tJ%EbsuNH; N‘iﬁ&@%r(wﬁ%{ ein
R121 is hydrogen or al kyl of carbon atons), or strai ght or

branched alkyl of 1 to (k)atan'ytpfm}’ edrhonsa ivherelik gny liyairngﬂnatgmuoﬁsmétac)dnal |y
substituted with one or nore noieties sel ected fromthe ass con tlng
of the hdlogen atons, strai &RUPéyoRsicanbhsalaced with @H 1038 (‘tvfléﬁf%r% d‘hd

-OR122 (wherein R122 is hydﬁr?ﬂﬁ?lx%e Vb & c{art;]o aiqﬁonNﬁ] gﬁ) .NI(’I%)

-CHO, 15 (x) the hal ogen atons, X1') ary oaryl

sel ected fromthe cl ass(cﬁona‘t':GNRm@Z}Qm?’PQﬁ&iéin Rmmérﬁpﬂ@mére ebot’ ﬂnGéﬂendently
pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl

and i m dazol yl, 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

10 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

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

15 (iiiy -CONRIOSRI106 wherein R105 and R106 are each independently:
(a) ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7

atoms,
(c) benzoyl,
20 (d) benzyl or

(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR1 12 wherein R112 is alkyl of 1 to 6
carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of

25 3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
(iv) -COORI07 wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
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(J) the halogen atons, and 20 (K) -CN;, X is an oxygen atom R3 is branched
or unbranched alwgloiofs4sd to 3 carbon atons; R4 is a group of thecrawsooissss
- CH2R55, wherein, R55 is: 25 phenyl, which is optionally substituted at the
4-position with: (A R59c, which is aryl or heteroaryl selected fromthe
cl ass consisting of phenyl, thiophenyl, pyridyl, pyrimdinyl and furyl,
wherein one of the hydrogen atons of said aryl or heteroaryl group is
optionally replaced wth: -330 WD 01/07440 PCT/ US00/ 18884 (i) branched or
unbranched al kyl d¥) 1 straight exhreshed ebybobk tq:%arb@n pipmsetlkenytl or alkyaylsd 2
atonms, which al kyl or aky

tg %o ae on akongﬂsr %i"@yd(l?a}l]iﬁ?)&fwg %I?Blolﬂ‘j"’, metr? g’ong or m&rev )

polysubstltuted with h nor

hal ogen, (B) nethyl, }(y&)ogbﬁanm’meafs@fd alkaby Akenlyl dliainky br chlo'élltyfbgﬁ)upas bon
atons or cycl oal kyl of tQ 6 carbon atons, VA}Pch al kyI or group
is optionally 10 rmnoémﬁg’f@uydteﬁ]éc%‘f’ﬁ A& indsperdetly seipctgd 68 S§ he

f or mul COOR67, wher straight or branched alkyl of 1 to 5

car bon%atoms or cycl ogoE Fiﬁg%éfs to 5 carbon atons, (E) a group of the
formula - COR72, wherei(a) Rmoj s a hydrogen atom

(b) -OH,
(©) -OR113, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,
10 (e) -NH,
() -NHMe,
(g) -NMey,

(h) -CO;H, and
i -CO; R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
15 cycloalkyl of 3 to 7 carbons,
(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
20 (a) -OH,
(b) -OR!15,wherein R1 15 is alkyl of 1 to 6 carbon atoms,
(c) -NH,
(d) -NHMe,
(e) -NMe;,,
25 (f) -NHCOMe,
(g) oxo,
(h) -CO, R116, wherein R116 is alkyl of 1 to 3 carbon atoms,
(i) -CN,

(j)  the halogen atoms,
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strai ght or branched al kyl
15 carbon at ons,wll)/0a4gr oup of the formula -OR73, wherein R73 i $C®/US00/18884
hydrogen atom an al kyl,

atons, (Q
and, R7 is d;

-CN, (H) nitro, :
or a pharmaceutically acceptable salt thereof. 25 5. A

conpound of the formula I,

is =C(H)-

=C( (O R1) -

-331 WO 01/ 0744
wherein R1 ¢k

-R100d, which is: branched
of 2 to 6 carbon
carbon atons, in which adl)(

one or nore hydrogen atons are _optionally and. in dent | ac Wit h:
(i) oxo, (ii) a group of theh f(whﬁwlepyr%mmmléeﬂ@ RXEOM %f&éﬁzafﬁ
(vii) -SO,R'® wherein R'® is:

al kenyl

branched

10

15

20

25

30

(a)

(b)

(©)

of 1 to 5 carbon atonms, or cycloal kyl of 3 to 5

or fluoroal kyl or acyl group of 1 to 7 carbon
or 20 (I) halogen; R5is d; Zis =C(H)-;

as set forth in claim1, V\/nerein Al is =N:; A2
0 PCT/USQ0/ 18884 D is =C( =C( SOZRlI) or
shateseeysdestselsated ﬁ@ntth&ﬁ,ass: éqm%mgné pyrrolidipyl,

o YRR AT FER BN Plothy) HOuRRAIBR MR, o

yl aryl @1 Heeamydryl sej/actedet’rdm Ithedrlasswohmaidga)f)dhegylp up

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

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),

a heterocyclic 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 -OR118 (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'® 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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10 alkyl of 1 to 7 carbon atons or cycloal kyl of 3 to 6 carbon atons, (iii)
a group of the fwomwbha4e CONRLOR20, wherein R19 and R20 are each, pCT/US00/18884
i ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atons, or wherein R19 and R20 constitute a saturated
hydr ocarbon bridge of 3 to 5 carbon atons which together with 15 the

ni trogen atom between them forma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is ogtl onal ly replaced by -0-,
-NH, or -NMe-, (iv) a grdup 6ahrtons, andrORI1&0 (WiRdtin RIErie hpdriBgdn omalkyl of
hydrogen atom or a stral ght or, branched al kyl or acyl group of 1 to 7
carbon atons, wherein 13A& BPPORHFUHy dr ogen at oms of said al kyl or acyl

group are optionally r@' %(h%ﬂar(‘!!y'éhc grogp@aec&&%aﬁm@%m&& YorsRtifgbed fromthe
cl ass consi sting of wherein the al kyl noiety contains 1 to 6

carbon atons), -NH2, - NHIWrrah@inlemndl@W pipegaziny, robrphplinyl endul a NR23R24
wher ei R23 and R24 are e

strai ght or branched al kyl 8?105’585(7}1“}6% grt%glesr%gdcgért%%ﬁ;'ca\?ldﬁépt(r@%ﬁgﬁg‘?sggqltﬁ

3 to 7 carbon atoms, Wher &iith 6iRicd nfi€ hflogém kRaight/sH A dbIRFBoLOf toseri d al kyl
or acyl group are optionally replaced 30 with a group independently
selected fromthe class ceaboss,iongOR2 le\ﬂﬁzelmlégﬁgﬂymagdacawawswlmm

-OH, -Qal kyl (wherein the al kx ety is 1 to 6 carbon atoms), -NH2, -NHW
and -NMe2, (c) a group of SBTb8 Pfﬂn'f'ﬁbr - (CH2) mDO0H, wherein mis 0, 1 or 2,

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
10 moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR 122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
15 (x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl and imidazolyl,
(J) the halogen atoms, and
20 (K) -CN;
X s 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:
25 phenyl, which is optionally substituted at the 4-position with:

(A) R39¢ which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced
with:
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(d) a group of the formula -(CH2).000R25, wherein nis 0, 1 or 2, and 5
wherein R25 is swoaightoor branched al kyl of 1 to 6 carbon at onspcorusod esgsa
group of the fornmula -(CH2)" CONHR25, wherein nis 0, 1 or 2, and wherein
R25 is straight or branched alkyl of 1 to 6 carbon atons, (vi) a
quaternary group of the formula R 26 + 27 -NNR Q@ 1 R28 10 wherei n R26,
R27 and R28 are each, independently, a branched or unbranched al kyl group
of 1 to 7 carbon atons and g{ is a pharmaceuti callg%/) accept abl e counter

ion, or (vii) a eyeloal KI @rensheder branchedalkplnf latogneprbarsatoms opeyaiedied or
unbr anched carboxylic acid 9r3Y4YRS c%;bog agoqng car‘ﬁaqﬁyla"%gg‘bﬂ&l%‘ LB) ;anched or

unbranched phosphoni c acid groups o ato r'Anched or
unbranched sul foni c acid gr @ppsnalfy iotie® ob polysitsritatdwith halogen andxt,no gr oups

of the formula R29 R3 ' ~--JCH2 r N R31 20 whereinr is 2, 3, 4, 5 or 6,
and R29, R30 and R31 ar é“)eacf:rN’l ndependently, a hydrogen atom or al kyl of
1 to 3 carbon atons, gh%t% rtwo of R29, R30 and R31 nmay additionally
constitute a saturat ed hydr ocarbon bridge of 3 to 5

(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
10 monosubstituted with halogen or oxo,
(D) a group of the formula ~COORY7, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(E) a group of the formula —~COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, or cycloalkyl of 3 to 5
15 carbon atoms,
(F) a group of the formula -OR73, wherein R73 is a hydrogen atom, an
alkyl, or fluoroalkyl or acyl group of 1 to 7 carbon atoms,
(G -CN,
(H) nitro, or
20 (I)  halogen;
R> isCl,
Z  is=C(H)-; and,
R7 isCl
or a pharmaceutically acceptable salt thereof.

25

5. A compound of the formula I, as set forth in claim 1, wherein:
Al is=N-;
A2 s =C(H)-;
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-333 WD 01/07440 PCT/USO0/ 18884 carbon atons which together with the
nitrogen aton(s)wbetwean them forma heterocyclic ring, (F) guarcdiusoo/18884
groups of the formula / R33 N | (CHZ)~N)II., N~ R34 R32 R35 5 wherein s
is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atons, and wherein two of R32,
R33, R34 and R35 may additionally constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atons which together with the nitrogen aton(s)

bet ween t Hem fioEQ(H)-leCEMRA oi=C(G(P)R 1), WidreiprRluipseleéted fioni thervldsa

NR46R4A7, wherein R46 and R47 are each independently a hydrogen atom

phenyl which iongpingefal |y nonosubstituted with hal ogen, or R100d, wherein
R100d is as herei mﬁoﬁre defined, (H) saturated or unsaturated heterocyclic
groups sel ect dd)f thevlirhiiss consisting of pyrrolinyl, pyrrolidinyl,

PPt e o SRR B PP PR LY b WS =2
i ndependent | y sel exdmdorf ¢yohoalky octyadsallcemybofsd forfgcarbén §tbnspmoyhith alkyl, OR101,
wherein R101 is: a%l?englla,l)cy(ﬁomé)q{oor%gglogltkglgl group one or more hydrogen atoms are

optionally and independently replaced with:

(1) oxo,

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

10 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

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
15 the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-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, wherein
20 one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe,,
(v) a group of the formula -NR23R24, wherein R23 and R24 are each,
25 independently,
(a) ahydrogen atom,
(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced

30 with a group independently selected from the class consisting of
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(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said al kyl group
is optionally repbacetisni th -OH, -OR 110 (wherein RL10 is an al egir/uso/ essys
of 1 to 6 carbon atons), -NH2, -NHWe or -Nwe2, (c) acyl of 1 to 7 carbons,
wherei n any hydrogen atom of said acyl 25 group is optionally replaced
wth -OH -OR111 (wherein R111 is an alkyl noiety of 1 to 6 carbon atons),
-NH2, -NHWe or -Nwe2, -334 WO 01/07440 PCT/ USOO/ 18884 (d) - CONR1O2R103,
wher ei n RL02 and R103 are each i ndependent | Ydro en atomor al kyl of 1
to 7 atoms, or wherein R102- QHd-OﬂﬂM:QWb@ﬁ@tt ?a}cké! rlatoduranyay de@phon
bri dge of 3 to 5 carbon at QFF, Sk gzr with the nitrogen atom
between them forma 5 heterocy®lic ri ng wherei n one carbon atomin
said hydrocarbon bridgé)i sagmiup@iatd ﬁonﬁelpl—aCH@mb)pOH;wherbH-m i00, -odk-, or
(e) -COOR104, wherein R104 is alkyl of 1 to 7 atons, (Si ii) -CONRLO5R106,
wherei n RLO5 and R106 afd eagrouprodéyeciotanlal-CH,3000RZSawheuiroyisrD, dtasid, atid)
straight or branched al kyl of 1 to2 atons or cycloal k to 7 atons,
(c) benzdyl, (d) benzyl or Wherejne %ﬁéﬁwghtWﬁ@‘ih@d@&ﬁ}’éoﬁh%wa@ﬁ@% or

optionally nono- or poI substi t uted R112 is alkyl_ of 1
to 6 carbon atons, ‘%ﬁhei‘&%‘plﬁfé@ fﬁ”ﬁﬂ%r@éeﬁ@ﬁﬁ“&@% BT 2,
hydrocarbon bridge Of and wherein R25 is straight or branched alkyl of 1 to 6 carbon

atoms,

(vi) a quaternary group of the formula

R
—N—R? Q
' 28
10 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 counter ion, or
(vii) a cycloalkyl group of 3 to 7 carbon atoms,
15 (B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
(E) amidino groups of the formula
R2
'ql 7~
R
\\‘\((3+12xf//L\\PJ"
Lo
20 whereinris 2, 3,4, 5 or 6, and R29, R30 and R3! are each, independently, a

hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29 R30

and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5

-333-



3 to 5 carbon atons which together with the nitrogen atom between them 20
form a heterocyovpoinisag, and wherein one carbon atomin said hydcoasodmssss
bridge is optionally replaced by -0-, -NH, or -Nwe-, (iv) -COOR107,
wherein R107 is a hydrogen atom or straight or branched alkyl of 1 to 7
carbon atons, (v) straight or branched alkyl of 1 to 7 carbon atons,

al kenyl or alkynyl of 2 25 to 7 carbon atons, or cycloal kyl of 3 to 7
carbons, wherein one or nore hydrogen atons of said al kyl, alkenyl,

al kynyl or cycl oalcripongiaupwhish tegsthes wath) the pisioper al@mis ) bstweanghem form a

I ndependent |y sel fI: he class consisting of: (a) oxo, 30 (b) -OH,
-335 WD 01/ 07440 %%?%86?%%84 (c) -ORL13, wherein Rl 13 is alkyl of 1 to

6 carbon at ongF) ( @uanidso@ioups dfeje fodizla (f) -NHVe, 5 (g) -Nwe2, (h)
-C2H, and (i) -CO2 R114 wherein R114 is alkyl of 1 to 3 carbon atons, or
cycl oal kyl of 3 to 7 carbons, (¥R) acyl of 1 to 7 carbon atoms, which nmay
be straight, branched or cycli'y, |1:(g‘band wherei n one or nore hydrogen atons
of said acyl group is tyonal | aced with a noiety independently

sel ected fromthe ETaggné%ﬁsistlmé of :

R2 R%®
5 wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

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

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

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

(i) oxo,
(i) -ORI01 wherein R101 js:

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

25 group is optionally replaced with -OH, -OR!11 (wherein R111 js

an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,
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(a) -OH, (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atons, 15 (c)
-NH2, (d) - NHVe,wo(@ep740NVe2, (f) -NHCOWVE, (g) oxo, 20 (h) - CO2pBLABN0/18884
wherein R116 is alkyl of 1 to 3 carbon atons, (i) -CN, (j) the hal ogen
atonms, (k) heterocycles selected fromthe class consisting of pyrrolidinyl,
pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, and 25 (1) aryl
or heteroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazol yl, évi i) -SO2R108,
wherein R108 is: (a) &yl -@ONPeltO@Réé?,Whth(RHO? and BI182 teckath ardepéralegtipup
consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl 30 thiazolyl and hygrogenpipm Ol\lﬁiéylé!’fd tg giatoras, “dnerdiaeRéPganqll
noiety is -336 WO 01/ 0744q gCT/ USOO 18884 optionally substituted with one
or nore noieties sel ect edRAPSAPRSHute ajsaEatedhydragarban Rridgeiod 3HaPsgEat ons,

straight or branched al kyl ; : -n(ﬁg) 7 00’9&{ b B4 1S
hydr ogen or al kyl of 1 tStogﬁsc‘g}#l%gﬁc%g?%&m%@%e%g%g% el'gnel?e(%cyc tf‘ﬁtk:nlggroupz)1
sel ected fromthe class caesr®ycligriog, anpwhendin dnegdrborpatperindaidy|
pi perazinyl, morpholinyl %}n/grocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

or

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

(iii) -CONR105R106 wherein R105 and R106 are each independently:
10 (a) ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,
(c) benzoyl,
(d) Dbenzyl or
15 (e) 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 S carbon atoms which together with the nitrogen atom between them
20 form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by -O-, -NH-, or -NMe-,
(iv) -COORI107 wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
(v) straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
25 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,

30 (b) -OH,
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t hi onor phol i nyl, wherein said heterocyclic group is optionally substituted
wi th one or norewowietées sel ected fromthe class consisting of pCiarsoo/18884
hal ogen atons, straight or branched alkyl of 1 to 6 10 carbons, and -OR118
(wherein R118 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 noieties selected fromthe class
consi sting of the hal ogen atons, straight or branched 15 alkyl of 1 to 6
carbons, and - OR119 (whefgi nORIMS, whereindR bbeis atkyl ofil kyé carbod atomss car bon
atons), (viii) -COR109, &@er ' 09 is: (a) aryl or heteroaryl which is
sel ected fromthe cl ass nsi 3»of phenyl, thiophenyl, pyridyl,
pyrimdinyl, furyl, pyrr@byL¢Hg§azolyl, 20 thiazolyl and pyrazolyl

wherein said aryl or heteroaryl noiety is optionally substituted with one
or more noieties sel ected) frdMhe class consisting of the hal ogen atons,
strai ght or branched al k OEJ 1l to 6 carbons, and -OR120 (wherein R120 is
hydr ogen or al kyl of 1 G'ggf%on atons), 25 (b) a heterocyclic group

sel ected fromthe class @gonsichHygn®df pyrrolidinyl, piperidinyl,

pi perazi nyl, norpholinyl and thionorpholinyl, wherein said heterocyclyl is
optional |y substituted @@ thGeR I winmreintidlldgealkykdfr lafoghtarioon dtomsodved

al kyl of 1 to 6 carbons, or - 2 erein R121 is hydrogen or al kyl of 1
to 6 30 carbon atons), or -3§7ﬁ$%9%T§%Q%26m£@ﬁ%LEKIJ18884
(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
10 and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
(a) -OH,
(b) -OR!15,wherein R!15 is alkyl of 1 to 6 carbon atoms,
15 (¢) -NH,,
(d) -NHMe,
(e) -NMe,,
(ff) -NHCOMe,
(g) oxo,
20 (h) -CO,RI 16 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, morpholinyl and thiomorpholinyl, and
25 (1)  aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO,R'® wherein R'® is:
(@) aryl or heteroaryl which is selected from the group consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
30 thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
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(c) straight or branched alkyl of 1 to 7 atons, wherein said al kyl noiety
is optionally subetipuued Wi th one or nore noieties selected freoriuser/ 18884
cl ass consisting of the hal ogen atons, straight or branched alkyl of 1 to
6 carbons, and -OR122 (wherein R122 is hydrogen or 5 alkyl of 1 to 6
carbon atons), (ix) -CHO (x) the hal ogen atons, and (xi) aryl or

heteroaryl which is selected fromthe class consisting of phenyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,6 10
pyrazol yl, isoxazolyl and i @ptasalyysubstiwed withyoneies mese spistiesselpgied ftomsthen

R3is b hed | kyl . :
s %o oup of che formita . CHoRERRFREEthe Halten flons, L bRAINGL AR o R4
optionally substituted at they4 dfsintima -HR1M7 (‘(,}egreﬁs,@m i\gﬁg{k&ﬂggﬁ&opﬂwl e
I 0

heteroaryl selected fromthe class consisting of phenyl, enyl,
pyridyl, pyrimdinyl and furlyb6 catlemaitom®)ne of the hydrogen atons of said

aryl or heteroaryl ' ' | I 20.with: (i) b hed
un%r anched al kyl yof grlo'ltjgb)las@}%tekﬁcr;'g[l%é?ruggelgg}ggggpktﬁfy&aﬁ? cé{si%mé% ;r EonOr
atoms, which alkyl or cycl O%yﬁjoli&hwBi(ﬂeﬁdin?lg,:hipéi’a%iﬂ}bl,_ #Bpolify] and

| - UN,

pol ysubstituted wi th hal ogen or oxo,. i}l CN, 25 (1ii) nitro, or (iv)
hal ogen, 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
10 carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6

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

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

15 alkyl of 1 to 6 carbons, and ~OR1 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, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,

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

25 (b) 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 is hydrogen or alkyl of 1 to 6

30 carbon atoms), or
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(B) nethyl, (C) branched or unbranched alkyl of 2 to 6 carbon atons or

cycl oal kyl of 3 woo01/674aer bon at ons, which al kyl or cycl oakyl groepTius00/18884
optionally 30 nonosubstituted with hal ogen or oxo, -338 WO 01/07440

PCT/ USOO' 18884 (D) a group of the formula -COOR67, wherein R67 is straight
or branched alkyl of 1 to 5 carbon atons or cycloalkyl of 3 to 5 carbon
atons, (E) a group of the fornula -COR72, wherein R72 is a hydrogen atom

strai ght or branched al kél of 1 to 5 carbon atonms, or cycloal kyl of 3 to 5
5 carbon atons, (F) a gr@dp Sitalglh@rb@ﬂﬁhﬂdaﬂlk)dmfétomm whrren said alkiyl dr ogen

atom an alkyl, or fluoroal k {S O%EX@gzrs%H%t&e%w&ho né(qﬁb%qer?rhog&f’egggeétga

-CN, (H) nitro, or 10(I)rtI|1

G ; or a pharnaceutically aCﬁemttaé)blassS@htlsﬁﬂgecsfabé halogén at3ih8, stRight bPUraAched
PCT/ US00/ 18884 6. A conpound of the formula I, as set forth in claim 1,
wherein: Al is =N-; A2 is =dkp)of1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or

5 alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
10 pyrazolyl, isoxazolyl and imidazolyl, and
()  the halogen atoms,

X  is an oxygen atom;
R3  isbranched or unbranched alkyl of 1 to 3 carbon atoms;

R4 is a group of the formula -CHpR>, wherein,

15 R33 is:

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

(A) R59d, 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 heteroary! group is optionally replaced

20 with:

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

(i) -CN,

25 (iii) nitro, or

(iv) halogen,

(B) methyl,

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

30 monosubstituted with halogen or oxo,
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Dis =C(SO2R1)- or =C(C(OR)-, wherein Rl is selected fromthe cl ass
consi sting of - 5vOA)/0748000e, which is: branched or unbranched al kygir/usbo/issso
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 cycl oal kenyl group one or nore hydrogen atons are optionally and

i ndependently replaced with: 10 (i) oxo, (ii) a group of the fornula

- COOR18, wherein R18 is straight or branched alkyl of 1 to 7 carbon atons
or cycloal kyl of 3 t@®)6 agvhpof tht ormuld +COPRS TgwheneiroR 07 tyestrhiphtrot branched

- CONR19R20, wherein R19 re _each, indepe dr ogen atom
alkyl of 1 to 6 carbon a@sﬂéﬁiﬁo §aWEPmWI°y8£’ @yfﬁtt%yocsaf;adg%“ ,
wherein R19 and R20 nst i tute sat yd r br| to 5
carbon atons which t@getan%f’ R’Mo ef?’ﬁneu %@ggghwé?rg%lgm Ogrrlm a
heterocyclic ring, and Vdﬁ@fgﬁtﬂrbr@ﬁtﬂledaﬂdwafBtcﬂﬁbalﬂoﬁatodlshmdé}@ﬁﬁlmlofbmdge
is optionally replaced by -0-, -NH, or -Nwe-, 20 (iv) a group of the
formul a S0OR21, wherein FAL qnsat%ln%ydrogen atom or a straight or branched

al kyl or acyl group l1to 7 on wher ei ne.or, nore dr ogen
atons of said al kyl S P“%Pgtg‘ﬁ 7?\6‘?’"?““3% ﬂééé’éfdwg%a’é’“ﬁraaup

i ndependent |y sel ected fy 5%%3@53 gg io$du 1%7c%natgﬁgkyl (wherein
the al kyl npiety contai nsl%iI1 tro 6(3) car bgn g}??nsm % -NHVE and - NMe2,

or (v) a group of tH&)fofMil a NR23R24, wherein R23 and R24 are each,
i ndependently, (a) a(}Bydnritcr)georrl atom -340

10 ()  halogen;
RS isClL
Z  is=C(H)-; and,
R7 isCl
or a pharmaceutically acceptable salt thereof.

15
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WO 01/ 07440 PCT/ USOCO 18884 (b) straight or branched al kyl or acyl of 1 to
7 carbon atons owooyeotqel kyl of 3 to 7 carbon atons, wherein sai gCoNBI®18884
nore hydrogen atons of said al kyl or acyl group are optionally replaced
with a group independently selected fromthe class consisting of 5 -CH,

-QGal kyl (wherein the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHW and
-NMe2, (c) a group of the fornmula -(CH2) nDOOH, wherein mis O, 1 or 2, (d)
a group of the fornula -(CH2)"000R25, wherein nis O, 1 or 2, and wherein
R25 is stifai ght campeyngdmdiikaiformulall, asrset ford i clamdomharedtis, or 10 (e) a
group of t formul a - (CH2) nCONHR25, wherein nis 0, 1 or 2, and wherein
R25 is strh gH%=Nﬁ branched al kyl of 1 to 6 carbon atons, (B) groups of

t he fornulgiNR4§Eﬁz ~wherein R46 and R47 are each independently a hydrogen
at om pheﬁ§ Whi }s optionally nonosubstituted 15 w th hal ogen, or

R100e, wh [ | — j f ' , : .
unsat ur lﬁ%e'hE oA D B S ORIE g | R e @ e SR E G Rin o

r [ , | idiopy!....Qi peri di nyl, pi inyl, hol i nyl d
b omorphol | ) Rl B het er acycl i 6 gr oupt are optional |y mono- or

pol y-substituted Wridehé®belibeshcheHARGANTENG|6Ycasidreabmsl dikedf 6f1Eto0h esibon
consisting 20 of. (i) oxo }(kiyi) -OR101, wherein R101 is:  (a) .a hydrogen
atom (b) al kyl ofatoms¢r cycloalnberscyclgatkeayofanp Gpibanriamstiawhieh alkily al ky!

25 group is opti O’Aﬂieh%, E?&&ﬁﬁﬁq}r%élgalk%l gfo%]ojng 04 ‘Mb% ﬁi/(ﬁ}oggxllgoinﬁ are
optionally and independently replaced with:
10 (i) oxo,
(ii) a group of the formula —COORI8, wherein R18 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 —CONR 19R20, wherein R19 and R20 are each,

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

15 cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-O-, -NH-, or -NMe-,

20 (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, wherein
one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),

25 -NH;, -NHMe and -NMe; or

(v) agroup of the formula ~NR23R24, wherein R23 and R24 are each,
independently,

(a) ahydrogen atom,
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an al kyl noiety of 1 to 6 carbon atons), -NH2, -NHWe or -Nwe2, (c) acyl of
1 to 7 carbons, wbeneiqoany hydrogen atom of said acyl group i spopiisonessiy
replaced with -OH, -OR111 (wherein R111 is an alkyl noiety of 1 to 6
carbon atons), -NH2, -NHMVe or -Nwe2, -341 WO 01/07440 PCT/ US0O0/ 18884 (d)
- CONR102R103, wherein R102 and R103 are each i ndependently a hydrogen atom
or alkyl of 1 to 7 atons, or wherein R102 and R103 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
at om bet ween t hem f or Pl Sirpigheerdugudhpd alkkyhey, acyhef Weet earhomatems & bon at om

in said hydrocarbon bridge i i L= Qe - - NMe-,
or (el) -00&104, wher i n %{f}'ﬁtﬁkgp‘%fi’"ﬁ@?f Ac%‘%[borfe"%'ﬁ%%eg%%‘,SQ‘('i"l“ie;w“B&%rRio5R106,
wherein R105 and R106 ar e hgaeigen bdapaifdsidialkyl or 41 gmupardypiicagn railasey or

(b) straight or branched alkyl of 1 to 7 ato or. cycloal kyl of, 3 to_ 7
atons, or, wherein RL05 andtirigreup gilependgnly geﬁ%“é?%&%@ége Rlpety cmgiseHof bri dge

of 3 tq 5 car bon at ons V\/ﬂi_@h LGQE@WRY&M‘C% lm&{)@gsef‘to é@ar%ﬁ)geoﬁ@,vxleen

them forma heterocyclic ring, an ereln oné carbdon atomin sal
hydr ocarbon bridge is opti-NHa) INHVephdedMehy - 0-, -NH, or -Nve-, (iv)

- COOR107, wherein R107 is a hydrogen atom 1.ght or br.anched, al kyl
of 1 to 7 carbon atom®), 3@ Ofgfﬁ? gqrawfa ﬂp%}&éﬁ}é{dwéf’mmdf‘aipf)ﬁzﬁ car bon
atons, al kenyl or al kygyl ,0f ;& of the formula ~(CH;):COOR2S, wherein n is 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
10 (e) a group of the formula —(CH,),CONHR23, whereinn is 0, 1 or 2,

and wherein R25 is straight or branched alkyl of 1 to 6 carbon
atoms,
(B) groups of the formula ~NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted

15 with halogen, or R100¢ wherein R100¢ ig 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
20 of:
(i) oxo,
(ii) -OR101_ wherein R101 s:
(a) ahydrogen atom,
(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
25 group is optionally replaced with ~OH, -OR110 (wherein R110 jg
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 s
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
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to 7 carbon atons,

or cycloal kyl of 3 to 7 carbons, wherein one or nore

hydr ogen at ons okosantiel kyl , al kenyl, al kynyl or cycl oal kyl groepTiUuS00/18884
optionally replaced with a noiety independently selected fromthe cl ass
25 (a) oxo, (b) -OH, (c) -OR113, wherein R113 is al kyl

to 6 carbon atons,

consi sting of:

PCT/ US00/ 18884
al kyl

of :

(c)

(9)

(d)

-OCOCH3, (e) -NH2, 30 (f) -NHWe, -342 WD 01/ 07

-NMve2, (h) -CO2H, and (i) -CO2 R114 wherein Rl114 is

of 1 to 3 carbon atons, or Cégzloal kyl of 3 to 7 carbons, 5 (vi)
of 1 to 7 carbon atomgd) WhCONRIYRAES,
wherei n one or

stheain 102 land Rd A2 drecgach yrdependentind

nore hydrogen atons of said acyl group is oppiggﬁ ly
repl aced with a noiety i nddydragenstom exdlkyltadd to /aomhor ewhemin aed i ng

(a) -OH, 10 (b)

- NH2,

10

15

20

25

30

(d)

- NHMe,

(iii)

(iv)

)

-OR115 erein R115 is al k(ﬁ/_l of 1 to 6 carbon atons
IR isonstityte p saty ydroc

(e) R

(e)

arbon 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 is alkyl of 1 to 7 atoms,

-CONR105R 106 wherein R105 and R106 are each independently:

(a)
(b)

a hydrogen atom, or
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 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-,

-COORI107  wherein R107 is a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms ,

straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2

to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more

hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is

optionally replaced with a moiety independently selected from the class

consisting of:

(@)
(b)
(©)
@
(e)
®

-OR113, wherein R113 g alkyl of 1 to 6 carbon atoms,
-OCOCH3;,

-NH,,

-NHMe,
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15 (g) oxo, (h) -CO2 R 16, wherein R116 is alkyl of 1 to 3 carbon atons,
(i) -CN, (j) thewbahmopan atons, (k) heterocycles selected fromt peTalsamssss
consi sting of pyrrolidinyl, 20 piperidinyl, piperazinyl, norpholinyl and

t hi onor pholinyl, and (1) aryl or heteroaryl selected fromthe class

consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and
oxazolyl, (vii) -SO2R108, wherein R108 is: (a) phenyl, wherein said phenyl
noiety is optionally substituted with 25 one or nore noieties selected
fromthe class consist&hg-OMehe hal ogen atons, straight or branched al kyl

of 1 to 6 carbons, an -C erein R117 is hydrogen or alkyl of 1 to 6
carbon atons), (b) aq}rlPet grgéelz@t%n:ﬁg group selected fromthe class consisting

of 30 pyrrolidinyl, gi‘zpetg_@g RIT4 wiheRET RZ1 Nl alicyTRERAG icBMon Altfns, 0843 WO
01/ 07440 PCT/ USOQO 188 t hi onor phol i nyl, wheré€in said heterocyclic group
is optionally substitutedyelbalkylodd tor7 aathomsnoi eti es sel ected fromthe

| i sti f.the h t t rai,ght : dalkyl of 1to 6
car bond. " and. - Cra 1) ( ARERE O eriboR o i Ray B8 siRRG Pafeltd & ovllic. o, Lo
atons), or (c) strai ghhd YheRiRBsd\@dnéreylirogbn dtons of saidaieyl grobig isedpliosallyd

alkyl noiety is optionally substituted with one or nore noieties selected
fromthe class consi stemecedfwitthemieigtyidapendently, selected fiem thy classcoasising

of:
(@ -OH,
10 (b) -ORI115,wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,
(d) -NHMe,
(e) -NMe,,
() -NHCOMe,
15 (g) oxo,

(h) -CO,RI 16, 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,
20 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) -S02R1°8, wherein R'® is:

(a) phenyl, wherein said phenyl moiety is optionally substituted with

25 one or more moieties selected from the class consisting of the

halogen atoms, straight or branched alkyl of 1 to 6 carbons, and
-OR17 (wherein R117 is hydrogen or alkyl of 1 to 6 carbon

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

30 pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
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alkyl of 1 to 6 carbons, and -OR119 (wherein R119 is hydrogen or 10 al kyl
of 1 to 6 carborwetoonwsig (viii) -CORL09, wherein R9 is: (a) pheegirjusoo/18s84
wherein said phenyl noiety is optionally substituted with one or nore

noi eties selected fromthe class consisting of the halogen atons, straight
or branched al kyl of 1 to 6 carbons, and 15 -OR120 (wherein R120 is

hydr ogen or alkyl of 1 to 6 carbon atons), (b) a heterocyclic group

sel ected fromthe class consisting of pyrrolidinyl, piperidinyl,

pi perazi nyl , norpholinyl arigmorphobnyls pheteinsaid hetpropxdlic ssaupiisioptienadlyycl yl i s
optionally substituted 20 _w th . Or | anched
alkyl of 1 to 6 carbons, Sl\é\ésalptﬁgfﬁf\ﬂgggﬁpwgﬁg? Ssa%{t/%ir%g&ér%g%?lggsl kyl of 1

to 6 carbon atoms), or (epnsiitingidfithe ltalodenarumhe diraigkydr kifinched alkyl aff Dtoss
wherein said alkyl noiety is optionally substituted with one or nore

noi eties selected 25 f rorcartbloes,cahds@Rébg\:(sﬁ/lmrfbianld\B is hyadrhgdnogyeatkyd iob irgo 6
straight or branched alkyl of 1 to .6 carbons, and -OR122 (wherein R122 is
hydrogen or alkyl of 1 t&®°RAI» Utons), and (ix) -CHO, X is an oxygen

atom 30 R3 is br anch%@ orstraﬁghf&ru;me@m&yi ofoff tol7 4tBm3, WREBRAkaRt AR, - 344
WO 01/ 07440 PCT/ US00/ 18884 R4 is a group of the fornula - CH2R55,” wherein,
R55 is: 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
10 alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'® is:
(a) phenyl, wherein said phenyl moiety is optionally substituted with
one or more moieties selected from the class consisting of the

halogen atoms, straight or branched alkyl of 1 to 6 carbons, and

15 -OR120 (wherein R120 js hydrogen or alkyl of 1 to 6 carbon
atoms),

(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted

20 with one or more halogen, straight or branched alkyl of 1 to 6
carbons, or -OR121 (wherein R121 is hydrogen or alkyl of 1 to 6
carbon atoms), or

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

25 from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms), and

(ix) -CHO;
X  isan oxygen atom;

30 R3 isbranched or unbranched alkyl of 1 to 3 carbon atoms;
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phenyl, which is optionally substituted at the 4-position with: (A R59e,
which is aryl orwbetmeraeryl selected fromthe class consisting oPCTAIS00/18884
phenyl , thiophenyl, pyridyl, pyrimdinyl and furyl, wherein one of the
hydrogen atons of said aryl or heteroaryl group is optionally replaced
with: (i) methyl, (ii) -CN, 10 (iii) nitro, or (iv) halogen, (B) nethyl,
(Q -CN, (D) nitro, or 15 (E) halogen; R5is d; Zis =C(H-; and, R7
is d; or a pharnaceutically accept able salt thereof. 20 7. A conmpound of
the formulrd | 1sagr(mptofﬂmrfbhnula—% iwhedear,ein: Al is =N-; A2 is =C(H)-;

25 Dis =C(SC2R!) - =C(C(OR)-, wherein Rl is selected fromthe class ’
consi sting of R55(1é\) RlOOe whi ch i s: branched or unbranched al kyl of 1 to
6 carbon atons or cycI oal k of, 3to carbon atons, in_which alkyl, or

cycl oal kyl group ®hemtlovkis @eomvaalbg@wsta&umﬁat ther PoVPbLWEN y and
I ndependently Ep'(ﬁfe‘?é%, vt/]hlch is aryl or heteroaryl selected from the class consisting of
5 phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced
with:
(1) methyl,
(i) -CN,
10 (iii) nitro, or
(iv) halogen,
(B) methyl,
(C) -CN,
(D) nitro, or
15 (E) halogen;
RS isCl
Z  is=C(H)-; and,
R7 isCl
or a pharmaceutically acceptable salt thereof.

20

7. A compound of the formula I, as set forth in claim 1, wherein:
Al is=N-
A2 is=C(H)-;
25 D is =C(802R1)- or =C(C(O)RD)-, 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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-345 WD 01/07440 PCT/USOO' 18884 (i) oxo, (ii) a group of the fornula

- COOR18, wherei w@b8o7aaostrai ght or branched alkyl of 1 to 7 carbomwsed/ msss
or cycloalkyl of 3 to 6 carbon atons, (iii) a group of the formula

- CONR19R20, wherein R19 and R20 are each, 5 independently, a hydrogen
atom alkyl of 1 to 6 carbon atons or cycloalkyl of 3 to 6 carbon atons,
or wherein R19 and R20 constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which _together with the nitrogen atom between them form a

het erocyclic ring(an®*®herein one carbon atomin said hydrocarbon bridge
Is optionally replaced gl% 10

formul a - OR21, whdldi R §WP ‘?fsth%fm:l\‘l’oé,e‘qfigtl NNE?JF’“&# @pggléﬁ?gr&raqf&gﬁc hed

al kyl or acyl group ofauélylropl?o¢e£rbema@mr&cya6a1k§1vafﬁoqm&'pmpémﬁee formul a
-NR23R24, wherein R23 and R24 are each, 1ndependently, 15 (a) a hydrogen

atom (b) straightGinr aprencrte addfmla J:(EOBIR}wRa@ vthdréin R [Oama®¥0aire eBchor
cycloal kyl of 3 to 7 car bon_ at ons, a group of the faornmula -(CH2)nDOOH,
whereid mis 0, 1 or 2ndepgn e&tb’r%@ﬁir‘éﬁental‘@n{% fd toé@am@m:@ g wherein n

is 0, 1 or 2, and 20 whe s strai ght or, branghed of 1 to 6
carbon atoms, or (e) C\é\{h'ﬁ lgﬁg fgtot r'?%’r%‘ﬂf?‘%r Or(‘@%‘)‘ﬁ%ﬁﬁé%‘%\ﬁﬁaf‘tg\‘tﬁan i S
0, 1 or 2 and wher ei Raftéated By@ddatbdiBridRe oPBans keholatophs Which tégtifer satoon
atons, and (B) saturated heterocyclic groups selected fromthe ¢l ass
consi sting of pyrrol i dhewifrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
10 -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,
15 (a) ahydrogen atom,

(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or

cycloalkyl of 3 to 7 carbon atoms,

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

(d) a group of the formula —~(CH,),COORZ25, whereinnis 0, 1 or 2, and
20 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 R25 is straight or branched alkyl of 1 to 6 carbon
atoms, and
(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
25 piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, wherein said
heterocyclic groups are optionally mono- or di-substituted with moieties
independently selected from the class consisting of:
(i) oxo,

(i1) -OR101  wherein R101 js:
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25 piperidinyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
het erocycl i c gromp®iaraoopti onally nono- or di-substituted wth poTRISHEEBSS4
i ndependently selected fromthe class consisting of: (i) oxo, (ii) -OR101,
wherein R101 is: -346 WD 01/07440 PCT/ US00/ 18884 (a) a hydrogen atom (b)
al kyl of 1 to 7 carbons, wherein one hydrogen atom of said alkyl group is
optionally replaced with -OH, -OR110 (wherein R110 is an alkyl noiety of 1
to 6 carbon atons), -NH2, -NHMe or -NMe2, 5 (c) acyl of 1 to 7 carbons,
wher ei n one hydrogen &Vomadydeagen a8yl group is optionally replaced with

-OH, -0OR111 (wh [ 1.j ' : )
Mo, e or o tan, G5 Y RER St o bk bnchlRotte SRARAF BUAM
| ndependent |y a hydrogen g/ eprictaly keptoed vith Z0B! R 10wtk RilH0 R102

and 10 R103 constitute a saturated hydrocarbon bridge of to 5 carbon
atoms whi ch toget her wit hanhatkyhmoiesyehl én @earben ekogs).i-hdh NiMezor -NMe;,

het erocyclic ring, and wherei ne carbon .atomin,said dr gcarjpon, bri dge
i's opt %onal ly repl acegc)by ac _of} I%Rlﬁl-cf’lﬁ)é)f’s’-m@? Ongpy(irggflé?%gt%ﬁ‘ﬁbﬁyl wherein

R104 is alkyl of 1 to 7 a%gg&gs&b%&%uz9§m§%g§ﬁﬁpﬁ?%w@ﬁiﬁﬂQwﬁégﬁlﬁnﬂl5106

are each i ndependently: rogen ‘atom or ) straight or branched
alkyl of 1 to 7 atons or eyalkyhhiowty of 1 & 6 carBon atoorsy,,-NiheMNHMesai-NMdkyl or
cycl oal kyl group is optionally

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

a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 3pqd

10 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

15 (¢) -COORI!04 wherein R104 s alkyl of 1 to 7 atoms,

(1i1) -CONRI05R 106, wherein R105 and R106 are each independently:
(a) ahydrogen atom, or
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms, wherein said alkyl or cycloalkyl group is optionally
20 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
25 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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20 nmonosubstituted with -OH -OR123 (wherein R123 is an alkyl nmoiety of 1
to 6 carbon at omed,o1/oNHR2, - NHVE, -NMe2, pyrrolidinyl, piperidinpCT/usoo/18884
pi perazi nyl or norpholinyl, or, wherein RL05 and R106 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen 25 atom between themforma heterocyclic ring, and wherein
one carbon atomin said hydrocarbon bridge is optionally replaced by -0-,
-NH, or -NMe-, (iv) -COOR107, wherein RL07 is a hydrogen atom or straight
or branched al kyKV)of straight or bsancheshalkylnfs!, to-7xarbonmtoms orayrioaticrt of3¢er7 18884
(v) straight or branc I . 3to
7 carbons, wherein ong%{ggg{’wgg?%g#r{ggg%eg?%’%g&%?{og{agfoégggp%wlgfj:@é:all all Kyl
group is optionally rgpupdedptidrally seplavied twith awhepenihdapdndesit) ddced fisram t he
class consisting of 5 (a) oxo, . (b) -OH (c) -OR113, wherein Rl 13 is al kyl
of 1 to 6 carbon atonsheclpsgconsigtingiof (e) -NH2, 10 (f) -NHME, (g) - NMB2,
(h) -C2H, and (i) Cg% Ril4 wherein R114 is alkyl of 1 to 3 carbon atons,
3t077

or cycl oal kyl of car’bons,
(b) -OH,
(©) -OR!13 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs;,
() -NH,,
10 () -NHMe,
(8) -NMe,,

(h) -CO.H, and
(i) -CO; R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
15 (vi) acylof 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or two hydrogen atoms of said acyl group is optionally

replaced with a moiety selected from the class consisting of:

(a) -OH,
(b) -OR15,wherein R115 is alkyl of 1 to 6 carbon atoms,
20 (c) -NH,,
(d) -NHMe,
(e) -NMe,,
() -NHCOMe,
(g) oxo,
25 (h) -CO,R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
(i) -CN,

(G) the halogen atoms,
(k) heterocycles selected from the class consisting of pyrrolidinyl,

piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
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15 (vi) acyl of 1 to 7 carbon atons, which may be straight, branched or
cyclic, and wheweionvopme or two hydrogen atons of said acyl groupCrasoo/18884
optionally replaced with a noiety selected fromthe class consisting of:
(a) -OH, (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atons, 20 (c)
-NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOWe, (g) oxo, 25 (h) -CO2 R116,
wherein R116 is alkyl of 1 to 3 carbon atoms, (i) -CN, (j) the hal ogen
atons, (k) heterocycles selected fromthe class consisti n of pyrrﬁl i di nyl,

8i ;)eri di nyl , /pl perazi (Y1 , ath)th‘ﬁFroﬁWl selpicted HpBibs pl% "?Or‘i‘ﬁlls ngpgpheny
1/ 07440 PCT/ USQCO 18884 | f |
1%5%11 3%!3%)%91%{{1:5}1 fﬁléjl ﬁ{;&%@yl ah@'SkhAuiyIC ass

consi sting of phenyl, th|o eny furyl, yrronI and
oxazolyl, (vii) (ﬁOZF&(OiR g\j\Avv«lamfeunR 188 i s: (a) phenyl, wher ei n sai d phenyl

rmietyis optionall bst | ed wi.th n i.et | d f h I
consi sting of the h)altl enp “C'iher%‘f‘rsﬁl dﬂ%f’nﬂr‘“(ﬁ?tiﬁ%a&@e“%hﬁﬂ‘b%‘?“mi&Y"gthc 780

carbong, and -ORL17 (Wner6hamofé1=ylZeleciedw&mg@aawcoﬂklkﬂﬁg &f thd hh10 Q‘l%fﬁ@on
atons), (b) a heterocyclic group selected fromthe class consi s§| ng of

pyrrolidinyl, piperidinyl strgipherazanitd alkpr ¢obieyarbargand -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
10 thiomorpholinyl, wherein said heterocyclic group is optionally
substituted with one moiety selected from the class consisting of

the halogen atoms, straight or branched alkyl of 1 to 6 carbons, and
-OR!18 (wherein R118 is hydrogen or alkyl of 1 to 6 carbon

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

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

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

20 (viii) -COR!®, wherein R'? is:

(a) 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 -OR 120 (wherein
R120 js hydrogen or alkyl of 1 to 6 carbon atoms),

25 (b) a heterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted
with one halogen, straight or branched alkyl of 1 to 6 carbons, or
-OR!121 (wherein R121 js hydrogen or alkyl of 1 to 6 carbon

30 atoms), or
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10 t hi onorpholinyl, wherein said heterocyclic group is optionally
substituted withwoneomiety selected fromthe class consisting obCTiUSeo/18884
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 atons), or 15 (c)
straight or branched alkyl of 1 to 7 atons, wherein said alkyl noiety is
optionally substituted with one noiety selected fromthe class consisting
of the hal ogen atons, straight or branched alkyl of 1 to 6 carbons, and
-OR119 (wherein R119 i(® hyptrigheer anched glkybef | i T gomscuhersin satdatkyl, 20

(viii) -COR109, wherein 9 4 S. . [ [ ety is
optionally substituted W%metkﬁ%oé%@ngﬁ??@éhgué@ﬁ?P g?nﬁ}%ﬁgy g%lgés&s(& ggﬁ’stlﬁéti ng
of the hal ogen atons, st ichisgbénsistingbéthehatbgah kyoimspstraightaor®rarhédaiyl agihd
-OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon atons), 25 (b)
a heterocyclic group sel edtte® darbmms}dnd -OR322 (wbersinsk | 4gis dfydrogym poalkyliafy| |
pi peridi nyl, piperazinyl, norphalinyl and . thionorpholinyl, wherein said
het erocyciyl is optionall théﬁ?ﬁ?oﬁ“ﬁ@as %49 h one hal ogen, straight or
branched al kyl of(&)tocﬁ(garbons, or -OR121 (wherein R121 is hydrogen or
al kyl of 1 to 6 carbon 30 atons), or -349 WO 01/07440 PCT/US00/ 18884 (c)
strai ght oX braaepxxgealakgm; of 1 to 7 atons, wherein said alkyl noiety is

optionally substituted with one eity selected fromthe class consisting
of the hal%%erls Bragphed %‘t“l“éfa&ﬁl?e Bﬂroiﬁéﬁgﬁaéﬂo&ﬂon?ﬁ

R4 s a group of the formula -CH7R33, wherein,

10 RS 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 ary! or heteroaryl group is optionally replaced

15 with:
(i) methyl,
(i) -CN,
(iii) nitro, or
(iv) halogen,
20 (B) methyl,

(€) -CN,

(D) nitro, or

(E) halogen;

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

or a pharmaceutically acceptable salt thereof.
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1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or alkyl of 5 1to 6
carbon atons), amdofoxio-CHO X is an oxygen atom R3 is branchedtmsoo/18884
unbranched al kyl of 1 to 3 carbon atons; R4 is a group of the formula

- CH2R55, wherein, 10 R55 is: phenyl, which is optionally substituted at the
4-position with: (A R59e, which is aryl or heteroaryl selected fromthe
class consisting of phenyl, thiophenyl, pyridyl, pyrimdinyl and furyl,

wherein one of the hydrogen atons of sajd | or_heteroaryl group is

optional|3}3-re&%%Epunﬂﬁfwetff}m%lﬁ;{};%e‘?hﬁsmhln?{aﬁ? LgRereI i i) nitro, or (iv)
hal ogen,l_éol (B%zdﬁgthyl, (© -CN, (D) nitro, or (E) halogen; R5 is O ; 25
Zis =C(Hy-=; hd)” R7 is d; or a phar maceutical ly acceptable salt thereof.

-350 WO 0125(20741184__0(:&5[/ US00/ 18884

D  is=C(SOoR1)-, wherein R is selected from the class consisting of:
5 (A) methyl, and
(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl and morpholinyl wherein said heterocyclic groups are
optionally mono- or di-substituted with moieties independently selected from
the class consisting of:
10 (i) oxo,
(ii) -OR101  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, -OR!110 (wherein R110 jg
15 an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
or
(c) acylof1to 7 carbons, wherein one hydrogen atom of said acyl
group is optionally replaced with -OH, -ORI111 (wherein RI111 s
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,
20 (iii) -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, wherein said alkyl or cycloalkyl group is optionally
monosubstituted with -OH, -OR123 (wherein R123 is an alkyl
25 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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8. A compound of the fornmula I, as set forth in claiml, wherein: A is
=N-; A2 is =C(Hye,p1M446 =C(SO2R1)-, wherein Rl is sel ected fromptCinarsod essss
consisting of- 5 (A nethyl, and (B) saturated heterocyclic groups sel ected
fromthe class consisting of pyrrolidinyl, piperidinyl, piperazinyl and
nor phol i nyl wherein said heterocyclic groups are optionally nono- or

di -substituted with noieties independently selected from the cI ass
consisting of: 10 (i) oxo, gll) -OR101, wherein R101 is: hydr ogen
atom (b) alkyl of 1 to 7¢& @Iba}ﬁgllnm@rlwﬂwcafb@nrby@gwéwt@p@}mmlagﬁ%ya| Kyl
group is optionally repla @;}le_ OR 110 (wherein R110 is 15 an

al kyl noiety of 1 to 6 car On atom; NH2, -NHMe or -NMe2, or (c) acyl of
1 to 7 carbons, el a0 187 i r baneRdd onal |y
replaced with - a\q,ﬁ% TR (mxgl?égfiﬁrkmlgg?sﬁwggélgataﬁ'?brrfé%%‘%ofb 1to 6
carbon atons), -NH2, alkiiMef oto 7 ¢dvkan atoms ¢ i ||) - CONR105R106, wherei n R105

br anchad Z{EyfaﬁP@”E’E SR heped Phy Bty B0 wBebidnopBhdy Ca o

al kyl or cycl oal kyl érﬁat@xﬁb opgEd btkyl @ﬂ@ﬂpawwdohmﬁfépwcémm@mommlzs
(wherein R123 is an alrpf/ g25 noi ety of to 6 carbon atoms), -NH2, -NHW,

-NMe2, pyrrolidinyl ependenfibnsalectqs fﬁ@fﬂé&q elgss copsigiingdfol i nyl ,

0XO0,

(b) -OH,

10 (©) -OR113, wherein R113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,
(e) -NH,
(D -NHMe,
(g) -NMe,,

15 (h) -COH, 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 two hydrogen atoms of said acyl group is optionally

20 replaced with a moiety selected from the class consisting of:
(a) -OH,
(b) -OR!5,wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,,
(d) -NHMe,

25 () -NMe,,
(f) -NHCOMe,
(g) oxo,
(h) -CO,R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
(i) -CN,

30 (j) the halogen atoms,
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or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of 3
to 5 carbon at omsownbrfaot ogether with the nitrogen atom betweenpChasni mssa
a heterocyclic ring, and wherein one -351 WD 01/07440 PCT/ US0O0/ 18884
carbon atomin said hydrocarbon bridge is optionally replaced by -0-, -NH,
or -NMe-, (iv) -COORL07, wherein R107 is a hydrogen atom or straight or
branched alkyl of 1 to 7 carbon atons , 5 (v) straight or branched al kyl
of 1 to 7 carbon atons wherein one or two hydrogen atons of said al kyl
group are optional |y fpl baterdcydlesselestedifiam thej olass genfisding|of pyepbdingld f r om

I €265 Corsl 0100 o (L0, ok BB g Bl 15 1
-NMe2, 15 (h) -CO2H, @nd 4ry) or Ketdtodrylblevhel feom thldldssi consibting of(p‘heﬁylto 3

carbon atonms, or cycloalkyl of 3 to 7 carbons (vi) acyl of 1 to 7 carbon
atons, which may be stralﬁll*ﬁp GWM&WFIHEQ’@D’ &uryl, pygro é?‘eP’FPZBR'é or two

hydroggn atons of (53 ds(gcl;{yds ,‘gﬁ%}HﬁRISS lgpt | onal ly 20 replaced with a noiety
sel ected fromthe'class consl s I ng of: - OH,

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

10 to 6 carbons, and -OR118 (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, piperazinyl and morpholinyl wherein said
15 heterocyclyl is optionally substituted with one halogen, straight or
branched alkyl of 1 to 6 carbons, or -OR!21 (wherein R121 js
hydrogen or alkyl of 1 to 6 carbon atoms), and
(ix) -CHO;
X s an oxygen atom;
20 R3  is methyl;
R4 isa group of the formula —CHR>, wherein,
R35 is:
phenyl, which is optionally substituted at the 4-position with:
A) R39€¢, which is aryl or heteroaryl selected from the class consisting of
25 phenyl, pyridyl, and pyrimidinyl
(B) -CN,
(B) nitro, or
(C) halogen;
R> isCl
30 Z  is=C(H)-; and,
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(b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atons, (c) -NH2, (d)
-NHVEe, 25 (e) -wydRp744¢f) -NHCOME, (g) oxo, (h) -CO2 R116, wheperwshiissss
is alkyl of 1 to 3 carbon atons, (i) -CN, 30 (j) the hal ogen atons, -352
WO 01/ 07440 PCT/ US00/ 18884 (k) heterocycles selected fromthe class

consi sting of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and

t hi onorpholinyl, and (1) aryl or heteroaryl selected fromthe class

consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl
and oxazolj/l , isGl;(vii) -S2R108, wherein RL08 is: (a) a heterocyclic group
selected fromthe clas cons&g&{n of fpyrrolidinyl, pi peri di nyl,

pi per azi nPr 2 RRAMAsEYIallY Asaep Rittheredfy” heterocyclic group is optionally
substituted with one noiety selected fromthe class consisting of straight
or branched al kyl of 1 10 to 6 carbons, and -OR118 (wherein R118 is
hydrogen or alkyl of 1 to 6 carbon atons), (viii) -COR109, wherein R109
is: (a) a heterocyclic group selected fromthe class consisting of

et orodyclyt " PECBRRBHE s SRS ke BRER R TR DS Tyt i

the absolute stereochemistry depicted below in formula II (below).

R _z. _R’

X
=

R (ID)
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branched al kyl of 1 to 6 carbons, or -OR121 (wherein R121 is hydrogen or
al kyl of 1 to 6 wenlponeatons), and (ix) -CHG X is an oxygen at eQu/usgi1gsss
is nmethyl; R4 is a group of the formula -CH2R55, wherein, R55 is: phenyl,
which is optionally substituted at the 4-position with: (A R59e, which is
aryl or heteroaryl selected fromthe class consisting of 25 phenyl,
pyridyl, and pyrimdi nyl (B) -CN, (B) nitro, or (C) halogen; RS is d;
30 Zis =C(H)-; and, -353 WD 01/07440 PCT/USQ0/18884 R7 is C; or

phar maceutlDcal gormml@épémeefogamla Liip@eeasdance wath Wlébhﬁélfﬁ@dcffomﬂ@&f@mml al,
in accordanc«;\St I'fx claiml1, 2, 3,4, 5, 6, 7 or 8 wth the absolute

st er eocheffP' St T\ g(ﬁ)epl cted belowin forrrul all (below. RS Z R7 YN X 2/ |
Alp:N"R3 R4

C|\©/Cl cl cl

R

pd
X
pd
(@]
Z
i
4
(@]

&’/N W \ N

O:T:O Br O:T:O

\ N it Br \ N o
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(rr) -354 WO 01/07440 PCT/ USO0/ 18884 10. A conpound of the fornmula I, in
accordance with woainrdy selected fromthe group consisting of @ g/uSho/Sss4
Cl N~NONNO Iy NNOOBr O=si=ON TG~5C C d C N / N( O N
NO NNNO==0O0ii=0O0N C I C C1L1CCl NONNO Br ly N CS=00
O=S=O ON N N
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10 H -355 WD 01/ 07440 PCT/US00/18884 Cl \ CI C \ C NO NON- N
0=S=0 wol1h7aO=S=O01 ONH OHN HHC(: A C | PcClush/rssds

O_N NTN..III

N 0=5=0 O= O-N=FOO 11 N"O, NUNHZ v NHZ 5 C

I T\ N(ON,( O 1-r Nly NT 0=5=0 0=5=0 ~N

HO 0
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N NBr ONHZ ONHZ -356 WD 01/07440 PCT/US00/18884 C C C C N N~ p
N _( NN-1'" NwolotAma® N- 0=5=0 Br NN NY ONHZ O OH 5 Cl pCT/@s06Zissss
0 NNON(O Iy NIy N0=T=0 0=1=ON NNNN O OH HO O -357 WD

01/ 07440 PCT/US00/18884 C C C C NNON-~NO Br

Cl Cl C Cl

N Br N
o=

=" =(
k( ’

=0 0=

i
N

) ()

Iz
Iz

Br
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OSSO 0C=$=0 | INN(N EN) G G G G NNON~NO N N

Br

WoSFP4N) NN C- EN) NN) HO 5 -358 WO 01/ 07440T/US00/18884

/
8884 Cl I VA A I \ A N( ON( O NIy N GS=01 _ OS=ON
OodC \ G Ca \ C

Cl

Cl Cl Cl
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NO N NON~N NBr OGSO 0==0$C NN(N NNOL---N~ OH 5 -359
WD 01/ 07440 PCT/WO00Hh18884 Cl Cl C C NNONNO |y NTIly N @eBeQodissss
=0 NIN() C) N O -INONHH, and Q1 G N NO N-11 CS=0
, and
5
or a pharmaceutically acceptable salt thereof.
11. A method for the treatment or prophylaxis of inflammatory or immune cell-

10  mediated diseases which comprises administering to a host in need or such treatment or
prophylaxis a therapeutic or prophylactic amount of a compound in accordance with claim

1,2,3,4,5,6,7,8,9 or 10.
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NN NN O~NH 5 or a pharnmaceutically acceptable salt thereof. 11. A
met hod for the tweatwmembd or prophylaxis of inflamatory or i muneccaisbo/ig8s4
nmedi at ed di seases which conprises adm nistering to a host in need or such
treatment or prophylaxis a therapeutic or prophylactic amount of a
conpound in accordance with claim 1, 2, 3,4,5,6,7,8,9 or 10. -360 WO

01/ 07440 PCT/ US00/ 18884 12. The nethod of claim 11l wherein the di sease or
condition is selected fromthe group consisting of adult respiratory

di stress syndrone shock, oxygen toxicity, nultiple organ injury syndrone

secondar y er f t ' C%Hﬂa(tfrc'fmglfl 1P e 1821@%%{5‘?438 8}/ c%}a{} onis O ke 2GEY g%g{ the tg?w%

traunm, t1'SS nonary

nyocar di aboﬂsﬁﬁ‘tﬁhg@f l@ilt re8pirat6y dAéttdls §yrdesthe)lslsdks orggntisxicAg, theltiple organ
gl onerul onephritis, vasculitis, reactive arthritis, dermatosis mnth acute

i nf | ammat awrycsaﬁé@n@rﬂegon@m tgIsepticeRus. mawltiplsjasgan injisy syndspR)e pecondary to

| eukapher C

gr anul gcnya {"?lr ané‘fcrum on gf)fé%sgg dggg)yc%gdlbﬂsl%ﬁ& bgzbﬁ’éﬁ elyh%at?ﬂlggglg ol nal m 11l
wher ei n thusél \sﬁl/aﬂﬁombolgmdgérits;)lacﬁte ghmheraloaepHritis/vastaditiyy maptlvecalﬁmtlstl ng of
psori asis, an/tissue transplant re ectlon ft . host react.ions and
aut oi mmn@elﬁ'i‘ ‘é%%\é(ét BRYP aﬂa'g °§‘e %éﬁeraﬁgp ﬁ%n?‘ﬁglﬁ'ﬁl?di tis,
der matiti gy, Ik%llﬁ}[e%bllst uRkRDE LIRS h&roﬁﬂﬁé’@ﬁ&&bghtﬁ* 4n|ﬂrgr5ﬂtﬁocytéﬂ'§&ﬁshﬁl(gﬁ pendent

di abet es us, ‘uvel tis, 1nflammatory bowel disease including Crohn's
di sease aadmuh&dmanmwawcolltls, and system c

10

13.  The method of claim 11 wherein the disease or condition is selected from the group
consisting of psoriasis, organ/tissue transplant rejection, graft vs. host reactions and
autoimmune diseases including Raynaud's syndrome, autoimmune thyroiditis, dermatitis,
15 multiple sclerosis, rheumatoid arthritis, insulin-dependent diabetes mellitus, uveitis,
inflammatory bowel disease including Crohn's disease and ulcerative colitis; and systemic

lupus erythematosus.

20 14. The method of claim 11 wherein the disease or condition is asthma.

15.  The method of claim 11 wherein the condition is toxicity associated with cytokine
therapy.

25
16.  The method of claim 11 wherein the disease or condition is psoriasis.

30 17. A pharmaceutical composition comprising a compound in accordance with claim 1,

2,3,4,5,6,7,8,9or 10.
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| upus eryt hematosus. 20 14. The nethod of claim 11 wherein the disease or
condition is astwomi/oidGo The nethod of claim 1l wherein the condeCirasod/ sss4
toxicity associated with cytokine therapy. 25 16. The nethod of claim 11
wherein the disease or condition is psoriasis. 30 17. A pharnaceuti cal
conposition conprising a conpound in accordance with claim1, 2, 3, 4, 5,
6, 7, 8 9 or 10. -361 WD 01/07440 PCT/ US00/ 18884 18. A compound of the
formula G C NNO NR R2 5 wherein, R is selected fromthe class
consisting of: (A hydrogen, 10 (B) the hal ogen atons, and (C) SO2- M+
wherein M+ is (i) Li+, (ii) Na, (iiti) K+, or 15 (iv) MyX+, wherein X is
a hal ogen; and

18. A compound of the formula

Cl Cl
N N O
o
R'

wherein,
R' is selected from the class consisting of:
(A) hydrogen,
10 (B) the halogen atoms, and
(C) SO, M" wherein M" is
(i Li,
(i) Na',
(iii) K7, or
15 (iv) MgX", wherein X is a halogen; and
R? is selected from the class consisting of:
(A) the halogen atoms,
(B) aryl, selected from the class of
()  phenyl,
20 (ii)) pyridyl, and
(iii) pyrimidyl, and
(C©) CN.

19. In accordance with claim 18, the compound of the following formula:
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R2 is selected fromthe class consisting of: (A) the hal ogen atons, (B)
aryl, selected fwombphaocl ass of (i) phenyl, 20 (ii) pyridyl, ardT/UShi/i8ss4
pyrimdyl, and (C) CN. 19. In accordance with claim 18, the conpound of
the following fornula: -362 WO 01/07440 PCT/US00/18884 C 1 / Cl csc Br 5
20. In accordance with claim 18, the conpound of the following formula: Cl
/ A\ 1 NO NBr 2 -363 WO 01/07440 PCT/ US00/ 18884 21. |In accordance
with claim118, the conmpound of the following fornmula: C / C \ I NO

5 20. Inaccordance with claim 18, the compound of the following formula:

Cl Cl
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N MgBr Br 5 -364
WO 01/07440 PCT/US00/18884

21. In accordance with claim 18, the compound of the following formula:
Cl Cl

-364-



