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Field of the Invention
The present invention relates generally to a series of novel small molecules, their synthesis

and their use in the treatment of inflammatory disease.

Background of ghe Invention
Research spanning the last decade has helped to eluc1date the molecular events attending

celi-cell interactions in the body, especially those events involved in the movement and
activation of cells in the immune system. See generally, Springer, T. Nature, 1990, 346,
425-434. Cell surface proteins, and especially the Cellular Adhesion Molecules ("CAMs")
and "Leukointegrins”, including LFA-1, MAC-1 and gp150.95 (referred to in WHO
nomenclature as CD18/CD11a, CD18/CD11b, and CD18/CD11c¢, respectively) have
correspondingly been the subject of pharmaceutical research and development having as its
goal the intervention in the processes of leukocyte extravasation to sites of injury and
leukocyte movement to distinct targets. For example, it is presently believed that prior to
the leukocyte extravasation, which is a mandatory component of the inflammatory
response, activation of integrins constitutively expressed on leukocytes occurs and is
followed by a tight ligand/receptor interaction between integrins (e.g., LFA-1) and one or
several distinct intercellular adhesion molecules (ICAMs) designated ICAM-1, ICAM-2,
ICAM-3 or ICAM-4 which are expressed on blood vessel endothelial cell surfaces and on
other leukocytes. The interaction of the CAMs with the Leukointegrins is a vital step in
the normal functioning of the immune system. Immune processes such as antigen
presentation, T-cell mediated cytotoxicity and leukocyte extravasation all require cellular
adhesion mediated by ICAM:s interacting with the Leukointegrins. See generally
Kishimoto, T. K.; Rothlein; R. R. Adv. Pharmacol. 1994, 25, 117-138 and Diamond, M.;
Springer, T. Cutrent Biology, 1994, 4, 506-532.
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ANTE- | B LRMVBTR088 87 (22677 and Anderson, D. C; et al., J. Infect. Dis. 1985, 152,
668-689). These individuals are unable to mount a normal inflammatory and/or immune
response(s) due to an inability of their cells to adhere to cellular substrates. These data
show that immune reactions are mitigated when lymphocytes are unable to adhere in a
norma!l fashion due to the lack of functional adhesion molecules of the CD18 family. By
virtue of the fact that LAD patients who lack CD18 cannot mount an inflammatory
response, it is believed that antagonism of CD18, CD11/ICAM interactions will also
inhibit an inflammatory response.
It has been demonstrated that the antagonism of the interaction between the CAMs and the
Leukointegrins can be realized by agents directed against either component. Specifically,
blocking of the CAMs, such as for example ICAM-1, or the Leukointegrins, such as for
example 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 CAMSs or Leukointegrins include antigen or mitogen-
induced lymphocyte proliferation, homotypic aggregation of lymphocytes, T-cell mediated
cytolysis and antigen-specific induced tolerance. The relevance of the in vitro studies are
supported by in vivo studies with antibodies directed against ICAM-1 or LFA-1. For
example, antibodies directed against LFA-1 can prevent thyroid graft rejection and prolong
heart allograft survival in mice (Gorski, A.; Immunology Today, 1994, 15,251-255). Of
greater significance, antibodies directed against ICAM-1 have shown efficacy in vivo as
anti-inflammatory agents in human diseases such as renal allograft rejection and
rtheumatoid arthritis (Rothlein, R. R.; Scharschmidt, L., in: Adhesion Molecules; Wegner,
C.D., Ed; 1994, 1-38, Cosimi, C. B.; et al., J. Immunol. 1990, 144, 4604-4612 and
Kavanaugh, A.; et al., Arthritis Rheum. 1994, 37, 992-1004) and antibodies directed
against LFA-1 have demonstrated immunosuppressive effects in bone marrow
transplantation and in the prevention of early rejection of renal allografis (Fischer, A.; ef
al., Lancet, 1989, '2, 1058-1060 and Le Mauff, B.; et al., Transplantation, 1991, 52, 291-
295).
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(57) Abstract: Conpounds of fornula (1) which are useful for treating or
preventing inflammatory and immune cel|-nediated dis- eases. 21 Novenber
2003 | M DAZO M DAZOLES AND TRI AZOLES AS ANTI - | NFLAMVATORY AGENTS Fi el d of
the Invention The present invention relates generally £bNavabere08f novel
smal | nol ecules, their synthesis and their use in the treatnent of

i nflammat ory di sease. Background of the Invention Research spanning the

| ast decade has hel ped to elucidate the nolecular events attending _
cell-cell interactions in the body, especially those events involved in the
novenment and activation of cells in the inmmne system See generally,
Springer, T. Nature, 1990, 346, 425-434. Cell surface pr9te| ns, and )
especi allfhps else baal demionstratethtbati anecdvhbiaant|seluble foalet ICARRE cal g4l4@hAt egri ns”,

i ncl udi ng...LFA- =1.and gpl 50..95 (referred to in WHO nonenclature as
coLs/ cb?r?‘é‘?lﬁ’éﬁ%glfm} “E?fa‘g%ﬂl‘%‘ﬁbgﬁg‘r]c Soeklp KedMrbpgts anadisect

cor r espamdgdrgdt vt 0BAB,OING/[CUE9 GhiteREGORASTRAS Yhd Qﬁ)lwsriﬁlﬁgﬁ{)&mcﬁ{?&/gxei\ﬁel oprent
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occurs m-ij’?_? If B‘tl owed by a tight ligand/receptor interaction between
integrins (e. g 5 JEA 1) and one or several distinct intercellular adhesion

nol ecul es (I CAi\/B) desi gnated | CAM 1, | CAM 2,
Thus, the prior art has demonstrated that large protein molecules which antagonize the
binding of the CAMs to the Leukointégrins have therapeutic potential in mitigating
‘inflammatory and immunological responses often associated with the pathcgenesis of
many autoimmune or inflammatory diseases. However proteins have significant
deficiencies as therapentic agents, including the inability to be delivered orally and
potential immunoreactivity which limits the utility of theses molecules for chronic
administration. Furthermore, protein-based therapeutics are generally expensive to

produce.

Several small molecules have been described in the literature which affect the interaction
of CAMs and Leukointegrins. A natural product isolated from the root of Trichilia rubra
was found to be inhibitory in an in vitro cell binding assay (Musza, L. L.; et al,
Tetrahedron, 1994, 50, 11369-11378). One series of molecules (Boschelii, 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
of inflammation that is characterized by neutrophil accumulation (Chang, Y. H.; et al.,
Eur. J. Pharmacol. 1992, 69, 155-164). Another series of molecules was also found to be
orally active in a delayed type hypersensitivity reaction in rats (Sanfilippo, P. J.; et al., J.
Med. Chem. 1995, 38, 1057-1059). All of these molecules appear to act nonspecifically,
either by inhibiting the transcription of ICAM-1 along with other proteins or act
intracellularly to fnhibit 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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| CAM 3 or | CAM4 which are expressed on bl ood vessel endothelial cell
surfaces and on other |eukocytes. The interaction of the CAMs wth the
Leukointegrins is a vital step in the normal functioning of the inmune
system |nmnune processes such as antigen presentation?! No¥@nbermi¥tat ed
cytotoxicity and | eukocyte extravasation all require cellular adhesion
medi ated by | CAMs interacting wth the Leukointegrins. See generally
Ki shi not deukiintégrindRddind i lack &F pdendidlack Bhadl ._anﬁg&,(égé%%&ﬁ 38 and
D anmond, M. ,Springer, T. Current Bioloegy, 1994, 4, -506- . 21 Novenber
2003 A gPsGRAmIm phagtipngthe deseribedisenall meleenles aredontikely t be katishetappoopri at e
expr essi %r@%uﬁ&_ﬁ:éékoi ntegrins, a condition ternmed "Leukocyte Adhesion
Deficiency” "(Anderson, D. C.; et at, Fed. Proc. 1985, 44, 2671-2677 and
Ander son, C.; et at., J. Infect. Dis.195 152, 668-689). These

ar e unabl upt a normal_ inflammatory and/or inmmune
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Summary of the Invention

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

R? Z\R‘7
I

=

wherein:

Al is=N-or =CH)-;

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

-8Ozalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atorns;

D s =N, =C(R!)-, =C(H)-, =C(SO,R1)-, =C(S(O)R] )= =C(CORY)-, =C(C(0)HD)-,
=C(SR12)., =C(OR19)- or =C(NHR2).,

wherein R1 is selected from the class consisting of:



exanpl e LFA-1, by antibodies directed against either or both of these
nol ecul es effectively inhibits inflanmatory responses. In vitro nodels of

i nfl ammati on and i nmune response inhibited by anti bodi
Leukoi ntegrins include antigen or mitogen- induced |ynp ﬁi‘?}‘/‘?‘@ber bo3'
proliferati on honot ypi ¢ aggregati on of |ynphocytes, T-cell nediated
cytolysis 3 mol gen-speci fic induced tol erance. The rel evance of the in
vitro studVesTare §4§br¥b’rted by in vivo studies with antibodies directed

agai nst | CAM | e tibodi es d| rected agai nst LFA-1
can prevent t%&%l%g uo %rﬁﬁge(ji %ﬁlagﬂ tﬁr‘?acag? Henyliof, 3|tp6gqad:rog1 survi val
in mce (Gorﬂwmsﬂcqycla&ﬂwhod@gboam@ﬂﬁ)bfﬁg%arb%ﬁat&ﬁl: ﬁ% great er

S

si gni ficance, rected a ai nst | CAM have ffl cacy in
vivo as ant .a-“?M 5?‘?5@? élf.fg %Mﬁeétmm@nhtm arenal al l ograft

rej ection andypnbiitﬂlylmti%dé éﬁdgﬁaﬂj ; B, lein, R R; Scharschnidt, L., in:
Adhesi on Mol (zé % V‘égne? } eb C%Mﬁlw% 1-38, C05| m, C. B.; et at,
J. Inmmunol . 114’36111604 4612 and Kavanaugh, A.; et at, Arthritis Rheum

1994, 37, 99@1:)109@ and anti bodi es directed agai nst LFA-1 have
dermnstrat ed I'mmunosuppressive effects in bone marrow transplantation and

in the prevefii) oarybor kaeroyry! whieh sabc@édﬁ&ﬁaieadske%s?sftﬁ@ #Eg%nggl e a"u;on

at, Lancet, 1989 Q5 nd Le Mauff, B.;

1991, 52, 291- 23@’;2““‘; &ﬂljﬂe&lwe@sdm@ rm@whsml ﬁwhpmmynstrated that a

reconbi nanf sol ugkx®: f I nhi r. of the | CAM 1
ol AM ol IC RS By Anid oty Wbt

interaction with LFA-1. Solu s ‘as WPagonl st of

CDI'S, CDI 1/1CAM axadjnzelyh duazolyd, thiadizedlyl paridazidybusriziyil Mgy, acti vity in in
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,

benzthiazolyl, benzimidazolyl, qumplmyl, isoquinolinyl, purinyl,

quinolizinyl, cinnolinyl, pthalan_inyl_, quinoxalinyl, napthyridinyl,
 pteridinyl and quinazolinyl, wherein one or more hydrogen atoms of said

aryl or heteroaryl group are optionally and independently replaced with:

(a) alkyl of 1 to 3 carbon atoms, -

(b)" -COOH,

() -S0O90H,

(d) ~-PO(OH),,

(e) a group of the formula ~COORS, wherein RS is stréfght or
branched alkyl of 1 to 5 carbon atoms or cycloakyl of3to 5
carbon atoms, ‘

()  a group of the formuta -NRIR10, wherein R9 and R10 are each
Independently a hydrogen atom, alkyl of 1 to 6 carbbr_l 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, A

(8) agroup of the formula -CONRIIR12, wherein R 1 and R12 are

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

4a



vitro nodels of inmune response such as the human m xed | ynphocyte
response, cytotoxic T cell responses and T cell proliferation from di abetic
patients in response to islet cells (Becker, J. C; e5 ﬁltf J

| munol . 1993, 151, 7224 and Roep, B. 0.; et at, Lancet?’ YeRberg3 1590) .
Thus, the prior art has denonstrated that |arge protein nolecul es which

ant agoni ze the binding of the CAMs tqQ the Leukointe r'ps h t her apeut: c
potential in mtigat PﬁﬁY"l‘Pmlzﬂfﬁé?ércﬁfb&ﬁ@tqﬂﬁ%ﬂhﬂbﬁ‘@lﬂcg%l skRthses often

associ ated wi th the pgidaag I @Yb i j tory

di seases. However prgt el nsgﬁgédg&st%lr]ﬁ’ I car@%&??g?gongi%aéﬂggééﬁt erapeutic
agents, includi ng thwhichdbgétherywith theaitdegen neme Hetereenh therafodm apot ent i al

i mmunor eactivity whi ﬁhtFI imts.the %]lti Iii% of theses npl ecules for chronic
admi ni stration.  Furt AEFIRSYEIC 1i0g, Apt yhgteutops GIReR A0 said o “general | y
expensive to producRydroeabobrisgeislopitilatly tbslaceidye-(hem, s@ngiso)gd in the
literature which affect ‘the_interaction of CAMs and Leukolntegrins. A
natural product isol &g Frdfé-he root of Trichilia rubra was found to be

inhibitory in an_,n vitro | .bi ndi SS . a JL..L.: et al.,
Tetrahedron, 199%Y) 582rEp -%’Wéﬁ% g?%fe&wg?lsmygé?ﬁeg?%%chel li, D.
H et at, J. Med. 5193!!257/1&%91 dhp of 1 o pogtbBRs@AR] | i, D. H; et at, J.
Med.: Chem 1995, 38, 459/- 4614) was found to be orally active in a reverse

passi ve Arthus r@)ct agroupaf thevfbmneth +88dé] wherkin R¥4 iaarietiragen ttoat, of s |
characterized by neut r'o]%?r"ll aci:urrula h?n gcgang Y. H; et at, Eur. J.
Phar macol . 1992, 69, 21 8%YherACYL giogp RE! T PR B ™Sp| ecul es was al so found
to be orally ac jyve-@N, ¢x del ayed type hypersensitivity reaction in rats
(Sanfrlippo, P. J.; et at, J.

(k) an amidino group of the formula
!

NT
/”\N/ R16
RV
wherein RIS, R16 and R17 are each, independently, a hydrogen
. atom or alkyl of 1 to 3 .carbon atoms and wherein tw§ of R15,R16
and R_1 7 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
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 ~-COORI8, wherein R18 is straight or branched

alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
(V) -CNJ o
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Med. Chem 1995, 38, 1057-1059). All of these nol ecul es appear to act
either by inhibiting the transcription of |1CAM1 al ong

nonspeci fically,

with other proteins or act intracellularly to inhibit Lp' activ Qz)bgon of
the Leukointegrins by an unknown mechani sm None of the WFBRHIY3direct 1y
ant agoni ze the interaction of the CAMs with the--3 21 Novenber 2003

Leukoi nt egri ck. of | ectiag 1y and | ack of a
specific necﬁéklg#ﬁ%l? ghiae ﬁnul?gmgﬁ g‘ﬁﬁ%‘%%ﬁa@r%?&ula&/eaﬁﬁ‘e not |ikely
to be sati sf.act oindefendenttyhehgdmiged stotis glkyl o Iftol6lcartmntdagths &mal | ol ecul es

having the simlar ability as large protein rmle ules to directly and

sel ectively ant ag@maﬂqlpﬁétmﬁndbngabmSIWm@mﬁ

ant 82Leokstitete egr i ns woul d

R e e e

nol ecul e

di scl oses that tiienftupgakbtonimbitaeat m&mmﬁuaneﬂetda

ahdahénéps bind to

LFA-1 and disrupt the interaction of LFA-1 , and ICAM W9949856 di scl oses
a class of pept|Qﬂ9rﬁa¥h§lnl%°mﬁh%¢bﬂr§°96b°qw&%C’H@l)”ée@m)f and Mac- 1.

Summary of the |
corrpounds of the forn’u

=Cq(H) -

e@;t_ ?@)AS& NH"‘S&E%“MQ‘C t he gnveg :—i;)n czzrrplrlsSfil_,

érein

or S@AilR 2 growh of feFormulh %Raﬂ,%lﬁﬂem{@mas a BAdr¥én atoHad kyl or

straight or branched alky] or acyl group of 1 to 7 ¢arbon 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! (threih the all_cyl moiety contains 1 to 6 carbon atoms),

. -NH,, -NHMe and -NMe;,

(viii) a group of the formula —SR22, wherein R22 is a hydrogen atom, or an

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 sélected from the class consisting of -OH, -Oalkyl (

(ix)

wherein the alkyl moiety is 1 to 6 carbon atoms), -NHj, -NHMe and

- NMCz

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 carbor atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally rcpiaced
with a group independeﬁt[y 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 —(CHz')mCOOH, whereinm is 0, 1 or 2,

(d) agroup of the formula -(CH;)BCOOR25, wherein nis 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
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- SQ2al kyl , wherein the foregoing al kyl noieties are of 1 to 3 carbon atons;
Dis =N, =C(Rl)-, =C(H)-, =C(SQ2R)-, =X(S(OQR)-, =C(C(OQR)-,
=C(C(OH-," =C(SRla)-,=C(ORla)-or (NHR a) -, wher ei n RI s selected from
the class consisting of. 4 21 Novermber 2003 (A) 8100, Kemger #04nched or
unbranched al kyl of 1 to 6 carbon atons, al kenyl of 2 to 6 carbon atons or
cycl oal kyl or cycl oal kenyl of 3 to 6 carbon atons, in which al kyl,

al kenyl, cycl oal cl en e tons are -
_opti o%al I yyand i ﬁéi:pe‘?%% (}ﬁ? E%F‘ége%b&ﬁ‘)‘ﬁw Ha ggee’ﬁn}{%(?gl §}2§xo (i)

aryl or heteroaryl beet t%ﬁl% of phenyl,
naght hyl , i ndol yIy %ggv#gﬁm R p&rﬁ%ﬁﬁ%rl mcglag{?og?fjb?@?&b%rrol EI Y

oxazolyl, thiazolyl, aftgm!azol yI i soxazol yl, imdazolyl, isothiazolyl,

oxadiazolyl |azol thla yrlda2|nyl pyra2|nyl triazinyl,
I ndol yzi nyl (t%‘i) El?? rféﬂﬁﬂugbenzo[ b] t hi ophenyl , i ndazol yl,

benzt hi azol yI benZ|Rﬁ5dazoI yl, quinolinyl, isoquinolinyl, purinyl,
qui nol i zi nyl , C|nno;&gyl pthalanlnyl qU|noxaI|nyI napthyridinyl
pteridinyl and qui n: Rg.yl ‘Wwherein one or-nore hydrogen atons of said

é%

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

unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
pharmaceutically acceptable counter ion,

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

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

{xii) acycloalkyl 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 P R29

] e
| R
\{CHz),/I\N/

[!{31

wherein r is 2, 3, 4, 5 or 6, and R22, R30 and R31 are each, independently, a

hydrogen atom or élkyl of 1 to 3 carbon atoms, ard wlhierein two of R29, R30
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aryl or heteroaryl group are optionally and i ndependently replaced wth:
(a) alkyl of I to 3 carbon atonms, (b) ' -000H, (c) -S020H, (d) -PQ OH) 2,
(e) (t) (g) a group of the formil a - COORS, wherein R8 |s strai ght aor
branched al kyl of | to 5 carbon atons or cycloal kyl of 23Noyesberdiison
atons, a group of the fornmula -NROR10, wherein RO and RI O are each

, i ndependently a hydrogen atom al kyl of 1 to 6 carbon atons, cycl oal kyl

of 3t060arb gt ons of.1 to 7 ato erein R9 and
B 0 const i ¢ ueed B3 L aprasliotilis Bt s oebra B Bec Mo 5oLl 2nd
t oget her W'tl&m%hﬁa%@ﬂ&ﬂto%&&@ﬂmth%%ogbﬂ@fﬂni(@flﬁ&@eéﬂﬁh%%ﬁfﬁh'C ring, a
group of the fornula -CONRL , Wherein Rl | and Rl12 are each

mdependentl}iie@f%’y@li%@@ﬂa atom alkyl of 1 to 6 carbon atons 4a 21 Novenber
2003 (F) guanidino groups of the formula

R33
N -

(CH A R

| |
R32 R35
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 R33 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a hcteroc;}clic ring,

{G) arylor hé_tcroaryl which is selected from the class consisting of phenyl, |
naphthyl, indolyl, thiophenyl, pyridy}, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, inﬂdazolyli 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, pteridiny! and quiné.zolinyl, wherein one or more
hydrogen atoms of said aryl or heteroaryl group are optionally and
independently replaced with:

(1) alkyl of 1 to 3 carbon atoms,

(i -COOH,

(i) -SO,0H,

(v} -PO(CH)3,

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

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

de



(h) or cycloalkyl of 3 to 6 carbon atons, or wherein R | and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between themform a heterocycl ic ring, and
wherein one carbon atomin said hydrocarbon bridge i s2bpPYgheEI14P0%epl aced
by -0-, -S-, S(O-, S®-, -NH, or -NVe-, a group of the forrmula -ORL3,
wherein R13 is a hydrogen atom or an aI kyl or acyl group of 1 to 7 carbon
atons, a gro of the for Ia S agiydrogen atom or an
al kyl or acyE“er&fP”@fofl 5&37%!???@3”1&# g %/ﬁ% o group of the
formula RIS 1, Niydh ndéhcﬁlaﬂydmﬁﬁatdan I%néyloﬁwo 80akbb dtontse cpiddiicyl

| ndependently, a hydr ogen atomor al ky of 1 to 3 carbon atons and wherein

two of R15, R16 af8itdd darbevy atetdidriaoyladfl lyto Fansiontatires, ar sheweimREd hydr ocar bon

bridge - 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,

(vi) a group of the formula -CONR3SR40, wherein R39 and R40 are each,
independently, a hydrogen atom, alkyl of 1 to‘6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by -
-0-, -S-, $(0)-, SO,-, -NH-, or ~NMe-,

(viti) a group of the formula ~OR41, wherein R4! is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,

(ix) a group of the formula —SR42 wherein R4 isa hydrogen atom, or an

) a.lkyl or acyl group of I to 7 carbon atoms, .

(x) -CN or

(xi} an armdmo group of the formula
3 -

4
)\ RE
wherein R43, R44 and R45 are each, independently, a hydrogen atom or

alkyl of 1 to 3 carbon atoms, and wherein two of R43, R# 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,
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of 3 to 5 carbon atons. which together with the nitrogen aton(s) between
themforma heterocyclic ring, halogen; 'a group of the formula

NHCONHal kyl , wherein the al kyl noiety contains 1 to 3 bon ata (n) a
group of the fornula -NHCOOal | cyl, wherein the al kyl né?&?*}emt&%r?{éﬁﬁns 1to
3 carbon atons, (iv) a group of the formul a -COORL8, wherein R18 is

straight or branched alkyl of 1 to 7 carbon atons or cycloal kyl of 3 to 4

carbon at offf), gredps-¢Bhe fHhmdl -NORETHEL w2ORM RYD hn@RIT BreRa t he
f or mul a- CONR19R20, wheg’ei n R19 and R20 are each, . independently, a hydrogen

atom. al kyl ofB9eRcBdgtyahygroscnaiamahenylhishisgptiopsllyanero-er car bon at ons,
carbon at o WROE el AR HaldHe®, SRR, MBI RE BeeBr O hem for ma.
het er.ocycl i c rdefiged,and wherein one carbon atomin said hydrocarbon bridge
is optionally replaced by -0-, -S-, S(O-, S2-, -NH#, or -NMe-, (vii) a
group of tH¥k rs3mRied or wsdkrateghheterogyqlisigrpups consisingpld taflaing aloms st rai ght
or branched algle FroReN! OQC%H Obr dickQic/ h&&ﬁmc%}m mﬂ@f&%& 0P8 10

11 atorhs selected from N, O, C and S, including but ﬁot limited to '

- imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiopheny! and sulfolanyl, wherein
said _heterocyéﬁc group is optionally mono- or poly-substituted with moieties
selected from the class consisting of:

@ oxo,
(i) ~ORI01 wherein R101 js:
| (a a hyﬂrogen atom,
(b) alkyl of I to 7 carbons, wherein any hydrogén atom of said alkyl
* group is optionally replaced with ~OH, -OR!10 (wherein R110 is

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

(¢) acyl of I to 7 carbons, wherein any hydrogen atom of said acyl
group is optionalli: replaced with -OH, -OR 111 (wherein R111 js
an alkyl moiety of 1 to 6 carbon atoms), -NHz, -NHMe or -NMe;, _

(d) -CONRIOZRI03, wherein R102and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 angd

R103 constitute a saturated hydrocarbon bridge of 3 to 5 ca:bon.
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by ~O-, -8-, S(0)-, SO--,
~ -NH-, or -NMe-, or -
() -COORI04, wherein R104 is alky! of I to 7 atoms,
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one or nore hydrogen atons of said al kyl or acyl group are optionally
replaced with a group independently selected fromthe class consisting of

-OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6 bon,  at ons),
-NH2, -NHMe and -NMe2, (viii) a group of the formula - %@E’Vemﬁ%r%q%% R22 is

a hydrogen atom or an al kyl or acyl group of 1 to 7 carbon atons, wherein

one or nore h dro en of said kyI acyl grqup are optlonally
repl aced wi t E)N}bﬂfsﬁgg Nﬁ tare eagh nAepeaperly: consi sti ng of

-OH, - Qal kyl wh?g)el g}hgbﬁh noi ety |s I to 6 carbon atons), -NH2, -NHw
and -Nwe2, (ix)-d group the’fornula - NR23R24, wherein R23 and R24 are
each, i ndependelﬁb] ysﬁ@gbltor(manﬁedn}lhﬂaﬁdrtoatms enqyalc@liwl of 3branched al kyl
or acyl of 1to 7 carrartb)onS atons or cycloalkyl of 3 to 7 carbon atons,
wherein said one or * hydrogen atons of said al kyl or acyl group are
optional l'y repl aged bw'utdyla group i ndependently selected fromthe class
consi sting of %e l]<yl (Wnerel n the alkyl noiety is 1 to 6 carbon
atons), -NH2, - NCRE RRRRY. |

(¢) phenyl, wherem said phenyl ring is optionally mono- or

polysubstituted with -QR112 whereln RI12 s alkyl of 1to 6

carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein oﬁe carbon atom in said
liydrocarbon bridge is optionally replaced by ~O-, -8-, $(0)-, SO,
“-NH-, or —-NMe-, |

(iv) -COOR1O7, wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1107 carbon atorns ,

(v) straight or branched alkyl of | to 7 carbon atoms, alkenyl or a]kynyi 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:

(¢) -OR!13, wherein R113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

' (e) ‘—NHZ,
() -NHMe,
(g) -NMG:E:

() -CO,H, and
(i) -CO; R114 wherein R114 is alkyl of 1 to 3 carbon atomis, or
cycloalkyl of 3 to 7 carbons,
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a group of the formula -(CH2).000H, wherein inis O, 1 or 2,.a group of the
formula -(CH2), COOR25, wherein nis O, 1 or 2, and wherein R25 is straight
or branched alkyl of | to 6 carbon atons, or 4c 21 Novenber 200%0((%] a
group of the fornula -(CH2) UCONHR25, wherein n is 6, 1<2dMNoyembgg erein
R25 is straight or branched alkyl of 1 to 6 carbon atons, (x) a quaternary
group of the formula R26 R26 wherein R26, R27 and R28 are each,

i ndependent [y _ r . 1 tg.7 carbon atons
and Q is at %hg‘?%ggﬁ?g%‘fgf’?aiﬁ’@%@%ﬁ@ﬂ?@@&%@?ﬁ?’%%FR ?r)cy %aturated, or

partial | y unsat &rdwbereinemeron oot hydrogamapornoolsakt dcybigiolip & dplionally’ | Ng at ons
sel ected from ) S.. 1 ncl udi but, not.limted to _imdazolinyl,
i mi dazol i di nyl {%B%F’?‘g?’?‘ﬁ%‘?"‘% L ?F‘&‘P"ﬂﬁ}’ ,5315"}1&‘{9??‘&{3%?/?‘?58 COPSIEIGzi nyl |
mor phol i nyl, thefdnor pholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
g, %g_gzodi oxol yl, tetrahydrothi ophenyl and sul f ol anyl,

ro
)

tetrahydrofi uan%/1
l'ic group is optionally nono- or polysubstituted

wherein said he
with oxb, and (6) -OR!S:wherein R115 is alky] of 1 to 6 carbon atoms, .

(c) :NH,

(d) -NHMe,

(¢} -NMe;,,

() -NHCOMe,

(8 oxo,

1] -CO,R! 16, wherein R116 s alkyl of 1 to 3 carbon atoms,
O -, o

() the hélogen atoms,

(k) heterocycles selected from the class consisting of imidazolinyl,
imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidiny!, azepinyl ’
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, and |

(D)  aryl or heteroaryl selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, '
indazolyl, ben;thiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridinyl and quinazolinyl, |

(vii) -SO;R'"® wherein ngs is:

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

phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,

4i



(xii) a cycloal kyl group of 3 to 7 carbon atons, branched or unbranched
carboxylic acid groups of 3 to 6 carbon atoms, branched or unbranched
phosphoni ¢ acid groups of 2 to 6 carbon atons, branched or unbranched

sul fonic acid groups of 2 to 6 carbon atoms, anidino gPoM9¥e®Pet#W03f or nul a
tCH2 R31 whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each,

L pdependent]y, 2, "0 GhATIAB kol Sdag BRI, oY
constitute a saturat e%bth%ﬂﬂcmldmmlbh itdzyelydyf thiddiaeolyl, ppaddamat oms whi ch
guani dino groups of . PHEF SRR oty edip FRtORy O IER, vhor ci 1 & | o
2, 3, 4, 5 or 6, andbERA[EARepHSAA, maézoﬁﬁ%@m&am,,bemmmlyz,

quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

pthalaninyl, quinoxalinyl, napthyridiny, 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 atohas straight or bra;mhed alkylof 1 to 6

carbons, and -OR117 (wherein R117 is hydrogcn or alkyl ofl1to6

carbon atoms),

(b) aheterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
te&ahydrothiophenyl and sulfqlaﬁyl, wherein said hetérocyclic
group is optionally substituted with one or more moicti/es selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR118 (wherein R118 j 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 atorns, straight or branched

~ alkyl of 1 to 6 carbons, and ~OR119 (wherein R119 s hydrogen or
alkyl of 1to 6 carbon atoms),
(viii) ~COR'®, wherein R'* is
(2) aryl or heteroaryl which is selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oiazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,

43



I ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons, and wherein
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, (G ary?! bPveabe 988yl which
Is selected fromthe class consisting of phenyl, naphthyl, indolyl,

thi ophenyl, pyridyl, iyl @il ifddly¥nyl, RO be 1,

t hi azol yl , pyrazol yl ,i"soxazol yl ,1 m dazol E;Lb i sot hi azol yl, oxadi azol yl ,

triazolyl, thiadi azesngo[blthipphetark iimdazolyh peasthingalyl. berzimidagelyLi ndol yzi nyl
I soi ndol yl, benzo b]id(fj‘}ioﬁ{r’}‘é‘r’isﬂ %ﬁ&ﬁ’ﬁ%&?r&%wwgﬂwé benzt hi azol yl ,

benzi m dazolyl, qui soquin purin q 1izinyl,
ci nnol i nyl, pthal anigtidlaningiyquisaalinyly haptinajlisyl) ptetidiyyl,andt er i di nyl and

qui nazol i nyl, wherein,one_or, nore hydrqgen atong of said ar or

het eroaryl group ar eq%‘ﬁﬁzP’bWé’lW@erﬁﬁda‘%iaﬁag’ﬁgﬁtﬂ'a?&ﬁf‘?‘ﬁﬁl‘%%“wwh: (i) alkyl
of 1 to 3 carbon at ofgBstitubell With-dROBFmofd inbletieSRRRd fidrh We B OH) 2, (V) a
group of the fornmula -COOR36, wherein R36 is straight or_ branched alkyl of

6
1 to 5 carbon atons esnsiging efdhalalogsn aoms swaighiresdransheshalkylef bte ovenber
2003 - carbons, and -OR 120 (wherein R120 is hydrogen or alkyl of 1 to 6

carbon atoms),

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

imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidiny!, piperidinyl,

 piperazinyl, morpholinyl, thicmorpholinyl, thiazolidinyl, azepiny},
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 R12! is
~ hydrogen or alkyl of 1 to 6 carbon atoms), or
(c) straight or branched alkyl of 1 to7 atoms, wherein said alkyl
moiety is optionally substituted with orie or more moieties selected

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

alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO, -
"(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazonl; thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]ﬁ:ranyl, benzo[ﬁ]thiophcnyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
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(vi) a group of the fornula NR37R38, wherein R37 and R38 are each,

i ndependently, a hydrogen atom alkyl of 1 to 6 carbon atoms, cycloalkyl

of 3 to 6 carbon atonms or acyl of 1 to 7 carbon atons,_or wh re|n ?1?;;37 and
R38 constitute a saturated hydrocarbon bridge of 3 to %1 kg 4P% whi ch
together with the nitrogen atom between them forma heterocyclic. ring,
(vii) a group of th uﬁ@hﬁuylacmﬁmﬂﬁa QdaninpieqenoxdHa9], aspthiRddingl, e each,

i ndependently, a hy en_at m aI of 1 to 6 carbon atons or cycl oal kyI
of 3 to 6 carbon at BH’E‘%-“H lﬁﬁ%‘@ and R40 constitute a saturated

hydr ocar bon dpy i dgien 94 ﬁaid'l)mﬁaﬁ@r bon atons which together with the nitrogen
at om bet ween t hem for%n a heferocyclic ring, and wherein one carbon atomin

sai d hydrocdKonChirandge i s optionally replaced by -0-, -5-, S(O-, S2-,
-NH-, or -NMe- (V|||) F[Ldgroup of the fornmula -OR41, whereln R4l |s a
hydrogen at d’iﬁlie“é}f' RAR s or acyl group of | to 7 carbon atoms, (ix) a

group ofyt h%ﬁl?&fj?e@oréﬁgﬁato‘f@ere' n R42 is a hydrogen atom or an al kyl or
car

acyl group o on, atons, (x) -CN, or (xi) -an am di no group of
the formdais~R43 N I IR 44
(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) agroup of the formuta —OR48 wherein R48 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
(u) a group of the formula -NR49R0, wherein R49 and R30 are each,
~ independently, a hydrogen atom, alkyl of 1 to 2 carbon atoms, or acyl of
1 to 2 carbon atoms; |
R4 is a groiip of the formula <(CRSIR52),(CRS3R54),R55, wherein,
x isOorli, ' '
y- is 0'or 1, ‘
R31 R52 -and RS53 are each, independently:
(A) ahydrogen atom,
(B) a group of the formula ~OR36, 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, -
R4 is:
(A) a group of the formula R37, wherein R57 is independently selected from

the same class as is R1, or

41
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wherein R43, R44 and R45 are each, independently, a hydrogen atom or al kyl
of I to 3 carbon atons, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridge_of 3 to 5 carbon
atoms which together with the nitrogen aton(s) between?l NeKeTRBFM03

het erocyclic ring, 4f 21 Novenber 2003 (H) groups of the formula

NRAG6RAT7, wherein R46 and R47 are each independently a hydrogen atom phenyl .
whi ch i s opt (B)nad zoupofitheormytn-@RIB sthdrein fb 8 indepaldeni®psel@ied?100, Wherein
R100 is as herei nbefore defined, {1) saturated or unsaturated heterocyclic
groups consi st i ngomfthesame classiapis Rt;ons selected fromN, 0, Cand S, or

bi cyclic ggterocycl I c groups consisting of 8 to 11 atons selected from N,
0, C andR¥, S ncluding but not limted to inidazolinyl, inidazolidinyl,
pyrrolinyl, Hetedb 1291 whibh ol LREAZ I . linyl,-

t hi onor phol |%{m¥eﬁ?§%ﬁ V%‘?%%ﬁs?ieggegﬁ%y@?%ﬁégﬁnﬁ%@% 8%%3 b

t et r ahydr opyaehtayl. indelyloiephenyl) pyridet, patimidinyInfuoylpyyélyhogazstyif ol anyl ,
wherein saiggl; -er { G.group is.,opti.onall no- ..or _pol y-supstituted
W th ot et 1 CLieISE RRE| ssRE D, i aRB R ko T Spatttatf ket ) cRton,
wher ei n R10%thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,

benzo[b}furanyl, benzofb]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,

quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

quinoxalinyl, napthyridinyl, pteridiny! and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
independently replaced with:

(A) R59, which is aryl or heteroary! selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, |
pyrrolyl, oxazolyl, th‘i‘_a_lzolyl,. pyrazolyl, isoxazolyl, imidazolyl,
isathiazolyl, oxadiazcﬁyl,- triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,

: indazoiyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, qixiﬁolizjnyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyt,
pteridinyl and quinazolinyl, wherein one or more of the hydrogen atoms
of said aryl or heteroa_rjl group is optionally and iridependently replaced
with: o |
(i) branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl

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

- optionally mono- or polysubstituted with halogen or oxo,
(i) a group of the formula ~COORS0, wherein RS0 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3to 5

carbon atoms,

4m



(a) a hydrogen atom (b) alkyl of | to 7 carbons, wherein any hydrogen atom
of said alkyl group is optionally replaced with -OH, -OR110 (wherein RI 10
is an alkyl noiety of 1 to 6 carbon atons), -NH2, -NHMe or 1VMe2 éc) acyl
of I to 7 carbons, wherein any hydrogen atom of said acyNovegisago?
optionally replaced with -OH, -0OR111 (wherein R111 is an alkyl noiety of |

to 6 carbon atong)y - - NMe2 L 61 2 wherei n R102
and R103 are eagﬁiq n%%éﬁggwwﬁgahy%ogeﬁ% 36%%1% %gisgfei b 7 atons,
or wherein R102 and mR&;ib&daﬁlyshhydrbgexaatsmLalkph&cﬂday@ﬂlqéafbwﬁbrl dge of 3 to
5 carbon atons whi ch ther \El)\fﬂéﬂc!t\ @0 6tarol;(en atom beLV\ﬁf hem form a
het erocyclic ring, ‘B’Fr?y \¢ FA67RT F50IS, PRACY] Eﬂ: rbon bridge

is optionally repla 62 - !%{11—5 or (e)
- COORI 04, wherein Rl%g (%}%/at%[g%OF\'ﬁF ﬁ co%g R% er 2003 (i)
- CONRLO5R106 wher ei mﬂtﬁﬁrtamcbrﬁg@ﬁfmceseabhnamdspﬂndemgbmerw(tmhea hydr ogen
atom (b) straight or, branched al k of 1l to 7 ato cycloal kyl of 3 to

7 atons, nitrogen atom ctwee them form a heterocyclic nng,

(iv) a group of the formula -—CONR53R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alkyl or fluorcalkyl of 1 to 6
_ carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63
and R64 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
* atoms which together with the nitrogen atom between them form a
heterocyclic ring,
(v) agroupofthe fonﬁula ~OR63, wherein R65 is a hydrogen atom, or
an alkyl, fluorcalkyl or acyl group of 1 to 7 carbon atoms,

{(vi) a group of the formula —SR66, wherein R66 is a hydrogen atom, or
an alkyl , fluoroalkyl or acyl group of 1 to 7 carbon atoms,

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

(B) methyl, which is optionially mono- or polysubstituted with fluorine atoms
and acldit;im.lail),.r is optionally monosubstituted with R39, ”

(C) branched or unbrariched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to

“ 6 carbon atoms, which a-lkyl-‘or cyclc')a.kyl group is optionally mono- or

polys;.ubs'titutcd with halogen or oxo,

(D) a group of the formila ~COORS?, wherein RS7 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carboﬁ atoms, |

(E) a group.of the formula —NR58R69, wherein R68 and RS9 are each,
indepeﬁdently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon
atoms, cycloafkyl of 3 to 6 carbon atoms or écyl of 1 to 7 carbon atoms,
or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to

5 carbon atoms which fogether with the nitrogen atom between them

4n



(c) benzoyl,

optionally nono- or
to 6 carbon atons,

hydr ocar bon bri dge of
atom between them forma heterocyclic ring,

(d) benzyl or (e) phenyl, wherein said phenyl ring is

pol ysubstituted with -OR112, wherein R112 is alk
or, wherein k105 and R106 constitute a saturated

yl

of 1

3 to.5 carbon atons which toget ReNOWFTRET4E3ni tr ogen
and wherein one carbon atomin

S%:—E hydro&z'\i/ébon(lb\r/jl)_ogge IS O t .onal lé’m ﬁ%ﬁz}mn%&ﬁ?sgmdl{@mays(q SQ2-,

or

or branched al kyl omnms, (v) straight or branched al kyl
~of Ito 7 carbon ato?ém]bé]%@% Fﬁ(gpﬁgl%nyl of 2 to 7 carbon atons, or

g{,ggfhg fOI\M]ﬁz[BGONRﬁ@RBI’ whekgin RAPand B ast eash, of sai d
cyn

cycl oal kyl

of 3
al kyl', al kenyl (E?\I I

IS a

rogen at'om or straight

or - cycl oal kyl Qu r Iaced W|th a
noi ety i- ndependentImdwﬂémtbfdah}'@ﬁgﬂ?@@i%@goriﬂ @‘P’Pﬂé B%lﬁ a5§
-OR113, wherein R113 is alk

(G)

™
K)
@)

atoms or Cy¢ oalkyl f ot 3 106 S DO 3 Wikerein RPOEH R71

constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms which

together with the nitrogen atom between them form a heterocyclic ring,
and wherein one of R70 and R71 may additionally be the group R39,

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

carbon atoms or R399,

a group of the formula —OR73, wherein R73 is a hydrogen atom, an alkyl
, fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R59,

a group of the formula —SR74 wherein R74 is 2 hydrogen atom, an alkyl

, fluoroalkyl or acyl group of 1 to 7 carbon atoms, or RY9,

..CN, ’

nitr;d, or

halogen;

is Cl or trifluoromethyl;

is =N- or =-C(R6)- wherein RS is a hydrogen, fluorine, '6hloﬁne: bromine or iodine

atom, methyl or trifluoromethyl; and,

is a hydrogen, fluorine, chlorine, bromine or _iodine atom, methyl, -CN, nitro or

triftuoromethyl, with thé coﬁdition that when Z is =N- or =C@-, R7 is chlorine,

trifluoromethyl, -CN or nitro;

or a pharmaceutically acceptable salt thereof.

49



-NH2, -NHWVB -Nwe2, -CQ2H, and -CO2 R114 wherein R114 is alkyl of 1 to 3
carbon atons, or cycloalkyl of 3 to 7 carbons, 4h 21 Novenmber 2003 (vi)
acyl of 1 to 7 carbon atons, which may be straight, br%{}cgeld or %%éﬁl ic,
and wherein one or noie hydrogen atons of said acyl grouff°Y&EMHt onal Iy
repl acedAnisepnd agnicet \ofi the einwontéont Icymékescaemeﬂmdnfdrhewdi@%KlagxﬁstﬁiNﬂﬁ% of
-OH, - ORLlS. wWh ' 5 is.alkyl of,..1 to.6 carhon atons, - - ,
-NME2, - - NEC é,gfyeéé@o,ﬁ% Celfmediged diseassR by §‘%£?|1W§Fafb€fﬂ pf thegleseritedn
atons, e@hpounds. These compounds act by inhibiting the interaction of cellular adhesion

e

molecules, specifically by antagonizing the binding of human intercellular adhesion
molecules (including ICAM-1, ICAM-2 and ICAM-3) to the Leukointegrins (especially
CD18/CD11a).

A third aspect of the invention comprises methods for making these novel compounds.

A fourth aspeét of the invention comprises pharmaceutical compositions comprisirig the
above-mentioned compounds suitable for the prevention or treatment of inflammatory and

immune cell-mediated conditions.

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

prophylaxis of inflammatory or immune cell-mediated diseases in 2 host in need.-of
such -treatment or prophylaxis. .
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t he hal ogen atons, heterocycles selected fromthe class consisting of

i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidi nyI

pi perazi nyl, norpholinyl, thionmorpholinyl, thiazolidi n¥ azeg@oi/

t etrahydropyranyl, tetrahydrofuranyl.,, benzodi oxol yl,- NO UIQ?’ophenyI
and sul folanyl, and (1) aryl- or heteroaryl selected fromthe cl ass

consi sting of phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl,
fury!, pyrrolyl, oxazol yI t hi azol yI pyrazol yl, isoxazolyl, imdazolyi,

i sot hi azo oxadi.gazal triazaqly thladlazolyl pyrlda2|nyl
pyrazi nyl “L‘)th@i PP OF thie IP%/ﬁ:'I’G‘PQEP‘FWPSGS@sC@FW@BF@Pf the formula

benzo[ b] f-.uranyl , benzo[ b] t hi ophenyl, i ndazolyl, benzthlazolyl,
benzi m dazol yl , quinolinyl, |squ|noI|nyI purlnyl qui nol i zi nyl , .

ci nnol i nyl, " pt hal ani nyl , qui noxaf bthyrldlnyl pteridinyl and

qui nazolinyl, (vii) -SOZR108, where 08 is: (a) aryI or heteroaryl which
is selected fromthe group consisti phenyl , naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrlnldlnyl 4i 21 Novenber 2003 pyrrolyl,
oxazol yl, thiazolyl, pyrazolyl, iMNQ} M, imidazolyl, isothiazolyl,

oxadi azolyl, triazolyl, _thladla I%q- pyr i dazi nyl , -

R1

wherein, ,
R! is selected from the class consisting of:
(A) hydrogen,
(B) the halogen atoms, and
(C) SO, M" wherein M is A
@ L, |
(i) Na',
(iii) XK', or
(iv) MgX", wherein X isa hﬁlogen; and
R? s selected from the class coﬁsisting of:
(A) the halogen atoms,
(B) aryl, selected from the class of
() . phenyl,
(ii) pyridyl, and
(iii) pyrimidyl, and
(C) CN. |
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pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ bj t hi ophenyl, indazolyl, benzthiazolyl, benzim dazolyl, quinolinyl,

i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pth ni nyl ,

qui noxal i nyl, napthyridinyl, pteridinyl and quinazoliﬁtﬁ?wﬂﬁﬁ?épﬂ3said
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 | to 6 carbons, and -ORI 17 (wherein R 17 is hydrogen
or alkyl of 1 to 6 carbon atons), (b) a heterocyclic group selected from

t he cIigﬁﬂggﬂ&%%%%ggi?hwlhg&gﬁgol|nyI i m dazolidinyl, pyrrolinyl,
pyrrolidiny erazi nyl, norpholinyl, thionorpholinyl,

t hi azolln is figst andire@ientyspect] ik ﬁm&ndérﬁwﬁﬁmﬁé edr@fdualy Qf Bk WA 1
benzodi oxol yl, tetrahydrothi ophenyl and sul fol anyl, wherein said
heterocyclic group is optionally substituted with one or nmgre noieties
selected fromthe class consigting ofthe hal ogen atons, straight or :
branched alkyl of 1 to 6 carbon r'a -OR118 (wherein RI 18 is hydrogen or
al kyl of 1 to 6 carbon atons), straight or branched alkyl of 1 to 7
atons, wherein said al kyl nnlety |s optionally substituted with one or

nor e nDieties sel ected fronlt ssxconsi sting of the hal ogen atons,
strai ght or branched A\ l

wherein:

wherein:

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

A2 js=N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -COsalkyl or
-S0;alkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D is=N-,=CRI)-, =C(H)-, =C(SO9R])-, =C(S(O)R])-, =C(C(O)R})-, =C(C(O)H)-,
=C(SR12)., =C(OR12)- or =C(NHR 12)-,
wherein R1 is selected from the class consisting of:
(A) -RI100, 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
optionaliy and independently replaced with:

(i) halogen,

(ii} oxo,

(iii) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazoly!, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyt, indazolyl,



al kyl of Ito 6 carbons, and -OR119 (wherein R 19 is hydrogen or al kyl of

1 to 6 carbon atoms), (viii) -CORLO9, wherein R109 is: (a) aryl or
het eroaryl which is selected fromthe class consisting.o .f &P
napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, f&t{prem 813yl

oxazol yl , thiazolyl, pyrazolyl, isoxazolyl, inidazolyl I sot hi azol yl ,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, 4 21 Novenber 2003 (b)
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl, indazolyl, benzthiazolyl, 'benzim dazolyl, quinolinyl,

| soqui nol'i nyl, purl?}ﬂﬂh J_\ZQH? '?J@%)ilél'}d%l)lﬁii(ﬁhﬂl%ghylnﬁéb mcﬂH}‘Flpﬁ’lﬁh

qui noxal i nyl, napthyri qU| azol i'nyl mhereln sai d

aryl or heteroarquumohziqyl |mpnylopﬁahlaymyl$qubx&luwbdapﬁlmdlomb or nore
noi eties selected fromthe class

stln of th al 0 t strai ght
or branched al kyl ¥fndinylgng quE’ﬁF?}Hﬁg W%Eﬁ%n %orf’\?ﬁxgmgeﬁg{]ﬂi‘%@%idhydr ogen
or alkyl of 1 to Gary P&rtﬁ&:?o@fr%ﬂp aré obﬁér&ﬂ?@ﬁ@ iridep@identy Feplaeed @gkhf r om t he
class consisting of imnida inyl, imdazolidinyl, pyrrolinyl,
pyr rolidi ny| p| peﬁﬁb(ﬂ Wl of 1 t03carbon atoms,

- (b) -COOH,
{c} —SO,0H,

(d) -PO(CH)y,

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

carbon atoms,

(f) a group of the formula —NR9R10, 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 R 10 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 ~CONRIIRIZ wherein Ril and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

6r cycloalkyl of 3 to 6 carbon atoms, or wherein RilandR12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by ~O-, -S-, $(0)-, SOz-,
-NH-, or -NMe-,

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

G -CN,or



pi perazi nyl, norpholinyl, thionorpholinyl, thiizolidinyl, azepinyl,

t et rahydropyranyl, tetrahydrofyranyl, benzodi oxolyl, tetrahydrothi ophenyl
and sul fol anyl, wherein said heterocyclyl is optional]ly substituted with
one or nore hal ogen, straight or branched al kyl of 1 %ﬁNBV%%?%8WQ§ 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 noieties selected fromthe class
consi sting of the hal ogen atons, straight or branched alkyl of |I to 6
carbons, and - CR122 Z . R122 is. hydrogen or alkyl of | to 6 carbon
atons), (ix) - Q§ é%le%E Z?%%g’ ﬁd (xi) aryl or heteroaryl which
is selected fron1the cl ass q@ﬁ3|st|ng of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrlnidlnyl furyl, pyrronI, oxazol yl, thiazolyl,
pyrazoyl , isoxazolyl i m dhzol h, isothiazolyl, oxadi azol yl¢, triazolyl,

t hi adi azol yl , pyrlda2|n zinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] f uranyl , benzo[b]thlnphenyl i ndazol yl, benzthiazol yl,
benzi m dazol yl , quinolinyl , F1squ|noI|nyI purlnyl, 4k 21 Novenber 2003

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

and R17 may additionally constitute a saturated hydrocarbon bridge
0f 3 to 5 carbon atoms which together with the nitrogen atom(s)
between them form a heterocyclic ring, ‘
(1) halogen,
7 (m) a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
(n}  a group of the formula -NHCOOQalkyl, wherein the alkyl moiety

contains ! 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,

() <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
satuyated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between thern form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-O-, -8-, S(O) SO;-, -NH-, or -NMe-,

(vii) a group of the formula—OR21, wherein R2! is a hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alkyl or acyl group are optionally

replaced with a group independently selected from the class consisting of



qui noli zi nyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and qui nazolinyl, (J) the hal ogen atons, and (K)-CN and,

Xwherein Rla is RL00O; is an oxygen or sulfur atom R3ig; (A a ogen
atom or (B) branched or unbranched alkyl of 1 to 3 ca?b%ﬁ“%?%ﬂg%aé

cycl oal kyl of 3 to 5 carbon atons wherein said al kyl or cycloal kyl group is
optionally substituted with: (i) a group.of the fornmula -OR48, wherein R48
is a hydrogen atom or an alkyl or acyl group of I to 7 carbon atoms, or
(ii)r': a group of the formula - NR4AOR50, wherein R49 and R50 are each

i ndependently, a hydypgenliet GMeréh ke alkfl nloit® cantaikhap 6akafvh atddis)acyl of 1
to 2 carbon atons; R4 is a group of the fornmula -(CR51R52) x( CR53R54) yR55
wherein, x is 0 orNHz yNj -NiB2, k52 and R53 are each, independently:

(viii) a group of the formula —SR22, wherein R22 is a hydrogen atgm, 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 -OE, -Oalkyl (
wherein the alkyl moiety is I to 6 carbon atoms), -NH;, -NHMe and

-NMe;,

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

(a) ahydrogen atom,

(b) straight or branched alkyl or acyl of | to 7 carbon atoms or
cycloalkyI 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 independéﬁtly 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,),COOR23, wherein n is 0, 1 or 2, and
wherein R23 is straight or branched alkyl of 1 to 6 carbon atoms, or

(e) agroup of the formula —(CH;),,CONHRZS, whereinnis 0, [ or 2,

and wherein R29 is Straight or branched alkyl of 1 to 6 carbon
atoms,

(x) a quaternary group of the formula
R

__N:‘__Rﬂ Q
R28

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



(A) a hydrogen atom (B) a group of the fornmula OR56, wherein R56 is a
hydr ogen atom or an alkyl or acyl group of | to 7 carbon atons, or (C
branched or unbranched al kyl of | to 3 carbon atons or c&gl oal kyI of 3 to
5 carbon atons, R54 is: (A) a group of the fornula R5721 NR¥eBPS 4R

I ndependently selected from the sane class as is Rl, or 41 21 Novenber
2003 (B) a group of the forrmula -OR58, wherein R58 is | ndependent |y
selected fromthe sane class as is RI; R55 is: aryl or heteroaryl which is

selected fromthe class consisting of phenyl napht hyl , i ndol yl,
rronI oxazonI t hi azol yl,

t hi ophenyl, pyrid L inyl, fur
pyrazol yl, i soxa?é/lli’ P%ﬁﬁ{%g&rgpg,pflf %@%b%ﬂzﬁpw angQadf azol yl, triazolyl,

t hi adi azol yl, pyphalpabaiiicalyPycatatlY bountdeli@zi Nyl . indol yzinyl, isoindolyl,
benzo[ b] f ur anyl E)benzo[bl]th:’{oopﬂﬁéh %( Gun daz gl yl, benzt hi azol yI

benzi m dazol §¥) 2 §emréad, ﬁlypartlallgoqtaatnmteldrlyte,roqyuhc asdup cqnmstﬁiglf&flmw
e ™ v B 08 MBS 200
het er oaryl gr oupxmjslazmﬂrlyb ivaidhxolidiy, pyrrolmyl pyrrohdmyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! and sulfolanyl, wherein said heterocyclic group is
optionally mono- or polysubstituted with oxo, and
(xii) a cycloalkyl group of 3 to 7 carbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,

(E) amidino groups of the formula

N/RZZQ

] 30
R
\(CHZL-)\ITI/

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

hydrogen atom or a!kyl 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®

N

| L
/(CHz)s\N/l\NfR

é&? I]Q35

wherein s'is 2,3,4,50r6,and R32, R33, R34 and R3S are each,

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

9.



i ndependently replaced with: (A) R59, which is aryl or heteroaryl selected
fromthe class consisting of phenyl, naphthyl, indolyl, thiophenyl,

pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazo]lyl, r lyl,

i soxazol yl, imidazolyl, isothiazolyi, oxadiazolyl; trfh%ﬁﬂ‘%% 263

t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[ b]thi ophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnol i nyl, pthal ani nyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazol i nyl, wherei no f the.hydn aid aryl or

het er oaryl ~ gr ob}ff ?%R%tp&gmlt V“%@fﬁ&&ﬁ%‘ﬂé‘éﬂ‘?@ﬂ?‘%‘?gﬁ% %%ft h: (i)

branched or Unmc\fm&nﬁ& taldgglorofio b chof atmidoRicRtopetheowithyied ittbggrl  of 3 to
IC

6 carbon atons, al kyl or cycl oakyl group is optionally nono- or
pol ysubst i t ut eatowi($)behveden desin Srmoaeteropyqlicdingy oup of t he f orfrul a - COORGO,

et oy T 5 P BRI P e s paganpasont o o
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadia;z.olyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
hydrogen atoms of said aryl or heteroaryl group are optionally and
independently replaced with:

() alkylofl to 3 carbon atoms,
(iiy -COOH,

(i) -SO,0H,

(iv) -PO(OH)3,

(v) a group of the formula -COOR36, wherein R36 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyt of 3to 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, cycloalicyl
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

-10-



(D (B) (iii) a group of the fornmula NR61R62, wherein R61 and R62 are each,
I ndependently, a hydrogen atom al kyl or fluoroal kyl of 1 to 6 carbon
atons, cycloalkyl of 3 to 6 carbon atons or acyl of 1 to 7 carbaon_atons,
or wherein R61 and R62 constitute a saturated hydrocaf bbAVEPPUFE03f 3 to 5
carbon atons which together with the nitrogen atom between themform a
heterocyclic ring,, (iv) a group of the formul a - CONR63R64, wherein R63 and

R64 are each, independently, a hydrogen atom alkyl or fluoroal kyl of 1 to
6 carbon atonms or cycloalkyl of 3 to 6 carbon atons, or wherein R63 and

R64 constitute a at ed _hydr.ocarbon brjdge of 3 to 5 carbon atons which
together with thgﬁﬁéﬁodlgagﬂmdgfmﬁgéﬂ%@ho‘f Begeripppionaliy eaplaced Pl ic ring, (v)
a group of the feDmB-ASORED,-Whi-cHN-¥PR.is a hydrogen atom or an alkyl,

fluoroal kyl or_acyl group of 1 to 7 carbon atons, (vi) a group of the
formul a - 3K66viiihagrapf RéFoisula DR pghereat R is @thydBerdhtkd, 6F dpior oal kyl or

oyl 9T oup O 1 4 for SRRy b aoed! | 1) M {70 0T (1X) hal ogen,

(ix) a group of the formula —SR42, wherein R42 is a hydrogen atom, or an

alky! or acyl group of 1 to 7 carbon atoms,

(x) -CN,or
(xi) an amidino group of the formula
o I;I’R43
l
)\N,R‘”
s

wherein R43, R44 and R45 are each, independently, a hydrogen atom or

alkyl of 1 to 3 carbon atoms, and wherein two of RA3, R44 and R4S may
additionally constitute a saturated hydrocarbon bridge of 3to 5 carbon
atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,

(H) groups of the formula -NR46R47 wherein R46 and R47 are cach

independently a hydrogen atom, pheny! which is optionally monc-or

polysubstituted with halogen, or R100, wherein R100 is as hereinbefore
defined,

(I}  saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms
selected from N, O, C and 8, or bicyclic heterocyclic groups consisting of 8 to
11 atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

~ morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,

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

(i) oxo,



met hyl, which is optionally nono- or polysubstituted with fluorine atons
and additionally is optionally nonosubstituted with R59,. branched or
unbrariched alkyl of 2 to 6 carbon atons or cycloalkyl of 3 to 6 carbon
atoms, which al kyl or cycloakyl group is optionally nofbMogmber 2003

pol ysubstituted wi th hal ogen or oxo, a group of the fornula -COOR67,
wherein R67 is straight or branched alkyl of 1 to 5 carbon atons or
cycloal kyl of 3 to 5 carbon atonms, a group. of the fornmula NR68R69, wherein
R68 and R69 are each, independently, a hydrogen atom al kyl or fluoroalkyl

of 1 to 6 carbon &L@ ccloa yl of 3 to 6 carbon atons or acyl of | to
7 carbon atom;(ll) orO EéfhﬁfeRB% nd R69 constitute a saturated hydrocarbon
bridge of 3 to ich together with the nitrogen atom

bet ween t hem 4n 21 V%%@%Q&%@%@QT orma heterocyclic ring, and wherein one

of R68 and R69 nay(b)adalkylafriato|Acatimns, rvénegmwmogem)at@m@fé%awlthe
formul a - CONR70R71, wherein R70 and R71 are eagh, e endegrlll
hydrogen atom al kyl ogronp irersieniiy repcqd wigh Bogar% éﬂl?ﬁeé §f“c| oal kyl

of 3 to 6 carbon atons C t rat ed
%“@ky]ggca &t 1R6Q @fdn Bokns) CREL LTIV G -Ndde)!

hydr ocar bon bri dge of bon atoms whi ch” togéther with the nitrogen
at om bet ween t hem {@r maeyl b&t ¢s dcarbbise whemip, any hydrogen atom of said acyl

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

(d) -CONR102R 103, wherein R102 and R193 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(0)-, SO2-,
-NH-, or -NMe-, or

(e} -COOR!104 wherein R104 is alkyl of 1 to 7 atoms,

(iii) -CONR105R 106 wherein R105 and R106 are each independently:
"~ (a) ahydrogen atom,

(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3t0 7
atoms,

(c) benzoyl,

(d) benzylor

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

or, wherein R105 and ﬁ106 constitute a saturated hydroéarbon bridge of

3 to 5 carbon atoms which together with the nitrogen atom between them

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

-12-



and wherein one of R70 and R71 nmay additionally be the group R59, (G a
group of the formula -COR72, wherein R72 is a hydrogen atom straight or
branched al kyl of 1 to 5 carbon atons, cycloalkyl of 3 to 5 carbon atons
or R59 (li) a group of the fornula _OR73, wherein R73 2E5NQuephr sGEA at om
an al kyl fluoroal kyl or acyl group of 1 to 7 carbon atons, or R59 (1) a
group of the fornmula -SR74, wherein R70 is a hydrogen atom an al kyl
fluoroal kyl or acyl group of 1 to 7 carbon atons, or R59, nitro, or

hal ogen; R5 is C or trifluoronmethyl; Zis =N or =C(R6)- wherein R6 is a

hydr ogen, fl uori ne, | ori,ne rom at.om yl
trifluoronmethyl; Gh a{bs(?ngnﬁﬁpoo@ ﬂnallmraﬂ é’y‘é?n or nﬁé)t} b‘%Q?m ne or

i odi ne atom net hyI -NHNor -NTWeQ or  trifluoromethyl, with the condition
that when Z is =N or =C( Iz? R7 is chl ori ne, trlfluororrethyl -CN or

nitro; or a phar@egceGOGR ywheneﬁpkbﬁ?heaﬁaﬁrtogémﬁbmobrstéh@l-&bf‘hﬁﬁ@lﬁ’éﬂer 2003 A
second aspect of the i n ises a nethod for treating or
oL L7 PR Bl

preventing infl a -nmedi at ed di seases by the
admi ni stration of)t healpasersri@shed alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2

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

(a) oxo,

(b) " -OH,

(¢} -ORI13 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

{¢) -NH,
{(f) -NHMe,
(g) 'PJB&CZ:

() -CO;H, and
() -CO;R!14 ywhereinR114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
(a) -OH, .
®) -OR!3.whereinR115js alkyl of 1 to 6 carbon atoms,
(¢) -NH,
(d) -NHMe,
(e) -NMe,,
() -NHCOMe,

(g) oxo,

-13-



conpounds. These conpounds act by inhibiting the interaction of cellular

adhesi on nol ecules, specifically by antagoni zi ng the binding of human

i ntercel lular adhesion nolecules (including ICAM1, ICAM2 and | CAM3) to
the Leukointegrins (especially CDIS/CDIla). A third adhbeyemperta9a3

I nvention conprises nethods for nmaking these novel conpounds. A fourth
aspect of the invention conprises pharnmaceutical conpositions conprising
the above-nentioned conpounds suitable for the prevention or treatnent of
inflanmatory and inmune cell-nediated conditi'ons. A fifth aspect of the

I nvention conprises a u of a therapeutic or prophylactic anbunt of a
conmpound descr i(Bkd -@@@BZ??W‘M@“#&& flje k‘éf_lotf)%aca idARent for the
treatment or pﬁoph xis of inflammtory or imrune cell-nedi ated di seases
in a host in ne€d: =0f’ such-treatnent or prophylaxis. 4p 21 Novenber 2003 A
final aspect of(j)i hah¢ miegeniabemg,onpri ses a conpound .of the fernula wherein,

Rl is selected &ggg{efsg%xg gsﬁe%@ﬁéﬁ&ggagrgéongié)inghgtqfn?@a%glinyl,( B) the hal ogen

atonms, and (O
imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

. morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! and sulfolanyl, and

() aryl or heteroary! selected from the class con_sisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazoiyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzof{b}furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoguinolinyl,
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, thiopbenyl, pyridyl, pyrimidinyl, furyt,
pyrrolyl, oxazolyl, thiazelyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazoiyi, oxadiazolyl, triazolyl, thiadiazolyl, pyridaz-inyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
pthalaninyl, quinoxalinyl, napthyridinyl, pteridiny! 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 -OR1}7 (wherein R1 17 is hydrogen or alkyl of 1 to 6

carbon atorns),

-14-



(ii) Ne, (iti) K, or G/) MN wherein X is a halogen; and is selected from
the class consisting of: (A)the hal ogen atonms, (13) a.réll, sel gctcﬁld f4r0211t he
class of (i) phenyl, Q(ii) pyridyl, and (iii) pyrim an . 4q
Novenber 2003 Detail ed Description of the Invention In¥1 Nevembar2093

br oadest aspect, the invention conprises conpounds of the formula I r"
wherein: wherein: A is =N or =C(H)-;

(b) aheterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, geepinyl,
vtet‘rahydropyranyl, tetrahydrofuranyl, Benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic

- group is optionally substituted with one or more moieties selected

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

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

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

from the class comsisting 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) arylor 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, isoindoly!, benzo[b]furanyl,
benzo[blthiophenyl, indazolyl, benzthiazdlyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR120 (wherein R120 js hydrogen or alkyl of 1 t0 6

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

imidazolinyl, imidazolidinyl, pytrolinyl, pyrrolidinyl, piperidinyl,



A2 is =N, =C(H)-, or =C(R )- wherein R is halogen, -CN, -0Qalkyl,

-CQ2al kyl or -SQRal kyl, wherein the foregoing al kyI noi eti es are of 1 to 3
carbon atons; Dis =N, =C(R)-, =C(H)-, —C(SOZRl) C{QS(O

=C(C(OR)-, =C(C(OH-, =C(SRla)-, =C(H a) - Nayembw?@paun Rl is
selected fromthe class consisting of: (A -RlOO V\/mch I s: 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 alkyl,

al kenyl, cycl oal kyl or cycl oal kenyl group one or nore hydrogen atons are

optionally and i ndepenggng Mnyﬂqabx?ﬁ@lﬁhty\x\ﬂtﬁlhmoépmhﬁﬂl 2@eolidingl, blepmed, (i11)

aryl or heteroaryl which is sel ec omthe cl ass conS| stl ng of phenyl,

napht hyl , indolyl, thi maéxmslnopyr@wh teprhydsgfurany i beprodiexalyly|  pyrrol yl,

oxazolyl, thiazolyl, I yl,

ocadi azol yl, tri azol yl Xé%&% o }1%8?%8 rlfagéwh% él%krygraédzillﬁgﬁtn%afﬁgm nyl ,

i ndol yzi nyl, i soindol yqunbmmhbﬂtftmtediwhpnbemc{eﬁ]aﬂdgen;ﬂmmgﬁt prindazolyl, -5
21 Novenber 2003 benzthi azol yl, benzi m dazol yl, q oI [ nyI foqw nol i nyI

purinyl, quinolizinyl branChnbdﬂkﬂwfl tptﬁrtawbans,@er ﬂi‘g}?
napt hyri di nyl, h
ydrogen or alkyl of 1 to 6 carbon atoms), or
~ (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected

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

alkyl of 1 to 6 carbons, and .OR122 (wherein RIZ22 hydrogen or
. alkyl of 1 to 6 carbon atoms},
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiopheny!, pyridyl, pyrimidinyl, furyl, pymolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, iscindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,
() the halogen atoms, and
(K) -CN,and
wherein R12 is R100;
X  is an oxygen or sulfur atom;
R3 s
(A) ahydrogen atom, or
(B) branched or unbranched alkyl of | to 3 carbon atoms or cycloalkyl of 3 to 5
carben atoms wherein said alkyl or cycloalkyl group is optionally substituted
with:



pteridi nyl and qui nazolinyl, wherein one or nore hydrogen atons of said
aryl or heteroaryl group are optionally and independently replaced wth:
(a) alkyl of 1 to 3 carbon atons, (b) -COCH, (c) -SO2CH (d% -PC%C]—!)Z,
(e) a group of the formula - COORS, wherein R8 is strai ghiNoysmPe2898hed

al kyl of I to 5 carbon atons or cycloalkyl of 3 to 5 <carbon atons, (f) a
group of the formula -NROR10O, wherein RO and RIO are each independently a
hydrogen atom alkyl of 1 to 6 carbon atons, cycloalkyl of 3 to 6 carbon
atons or acyl of Ito 7 carbon atonms, or wherein RO and RIO constitute a
saturated hydraocarbon bridge of 3 to_5 carbon atons which together with
the nitrogen atBm B&FaHDT the feemiloORYS, Weirend4Pds a bydiogen atbm) opargr oup of

the formul a - CONRL ' loand R12 are each independently a

hydrogen atom al k?@%%f%ggpggr E)o7ncagl?° My cycl oal kyl of 3 to 6 carbon

atons, or wher gjin Bkﬂoﬁaqtﬁfgmﬁlgaﬁwpgs@ o waetag pRy gﬁo%fgﬁbon bri dge of
i C

3 to 5 carbon atons h together wth’the nitrogen at Wween t hem
forma heterocycl independgntlyandydivgeeatomoatkylasilito @ cattam atdins at goyl of

1 to 2 carben atoms;
R4 isa 'grou_};) of the formula -(CR3 1R52)X(CR53R54)YR55, wherein,
x - isQorl, '
y isQOorl,
R31, R52 and R53 are each, independently:
(A) a hydrogen atom, _
(B) a group of thé formula ~OR56, wherein R55 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
©) bfan_ched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl
of 3 to 5 carbon atoms,
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 —OR58, wherein R58 is independently selected
from the same class as is RI;
R53 is:
aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiopheny!, pyridyl, pyrimidiny}, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b}furanyl, benzo[b]thiopheny!, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
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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hydr ocarbon bridge is optionally replaced by -0-, -S-, S(O-, SO2-, -NH,
or -NMe-, (h) a group of the fornula -OR13, wherein R13 is a hydrogen atom
or an alkyl or acyl group of I to 7 carbon atons, 1(i{)2 a group of the
formul a - SR14, wherein Rl4 is a hydrogen atom or an afk)PvIRb&cAPP3gr oup of
Ito 7 carbon atons, (j) -CN, or -6 21 Novenmber 2003 (k) an am dino group
of the formula N R15 11 N Rls R wherein R15 R16 and R17 are each,

i ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons and wherein
two of RI5 RI6 and RL7 may additionally constitute a saturated hydrocarbon
bridge of 3 to 5 cagybon atons which toPet her with the nitrogen aton(s)

bet ween t hem f dsh R-Hewhichdsal er hotergary! eloctasklrerg s, 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, benzof{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: ' .

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

(ii) a grdup of the formula ~COOR690, 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 ~NRO1R62, wherein R®! and R62 are each,
independently, a hydrogen atom, alky! or fluoroalkyl of 1 to 6

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

carbon atoms, or wherein R61 and R62 constitute a saturated
hycirocarbon 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 —CONROS3RO4, wherein R93 and R64 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6
carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63
and R64 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring,

(v) -a group of the forrnula ~ORS5, wherein R95 is a hydrogen atom, or
an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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(m a group of the formula - NHCONHal kyl , wherein the al kyl noiety contains
1 to 3 carbon atons, (n) a group of the formula -NHCOCal kyl, wherein the

al kyl moiety contains 1 to 3 carbon atonms, (iv) a group of the fornula
-COORI 8, wherein RI8 is straight or branched alkyl of2)Ne¥emeet£088n at ons
or cycloal kyl of 3 to 6 carbon atons, (v) -CN, (vi) a group of the formula
- CONRI 9R20, wherein R19 and R20 are each, independently, a hydrogen atom
al kyl of 1 to 6 carbon atonms or cycloalkyl of 3 to 6 carbon atons, or
wherein R19 and R20 constitute a saturated hydrocarbon bridge of 3 to 5

carbon at ons whi ch, t,oget her wit t he nitfogen. atom between them form a
heterocyclic ring, VAnd SHRER 8%1\”51?6?%‘?‘?33%5%%6; “&WR&W%W%WM,Mn bri dge
is optionally repl acedy 1- Bueroafi lsgcg)) -NMe-, (vii) a
group of the formula -OR2I, ’\%ﬁgﬁoeiﬁcglhl i%m};};%%ifoo?gggr?bg?g{r%msbr a straight
or branched al kyl & a6\, group of 1 to 7 carbon atons, whewein one or

nor e hydrogen.aton@i fri iog al kyl or acyl group are optionally replaced
with a group i ndependentl’y sel ected fromthe class consisting of -7 21
Novenber 2003 - OH,{ix)Cdiakogen,(wherein the al kyl nmoiety contains 1 to 6 carbon

at ons), L . .
) (B) methyl, which is optionally mono- or polysubstituted with fluorine atoms

and additionally is optionally monosubstituted with R59,
(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alkyl or eycloakyl group is optionally mono- or

polysubstituted with halogen or oxo,
(D) agroup Qf the formula ~COORS7, wherein R67 is straighf or branched

alkyl of 1 to S carbon atoms or cycloalky! of 3 to 5 carbon atoms,

(E) a group of the formula ~“NRO8R69, wherein R68 and R69 are each,
independently, a hydrogen atom, alky] or fluoroalkyl of 1 to 6 carbon

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

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

5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R98 and R69 may
additionally be the group R59,

(¥) agroup of the formula -CONR70R7! wherein R70 and R71 are each,
independently, a hydrogen atom, alky! or fluoroalky! of 1 to 6 carbon

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

together with the nitrogen atom between them form a heterocyclic ring,
and wherein one of R7¢ and R71 may additionally be the group R39,

' (G) agroup of the formula —COR’2, 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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-NH2, -NHWe and -NMe2, (viii) a group of the fornula -SR22, wherein R22 is
a hydrogen atop, or an alkyl or acyl group of 1 to 7 carbon atons,
nore hydrogen atons of said al kyl or acyl grou&care optionally

one or

replaced with a group independently selected fromthe

wher ei n

Nowamiegs 2803t i ng of

-OH, -QGalkyl wherein the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHW

and -Nwme2, (ix) a.group of the fornmula -NR23R24, wherein R23 and R24 are
each, independently, (a) a hydrogen atom (b) straight or branched al kyl
or acyl of | to 7 carbon atons or (x) cycloalkyl of 3 to 7 carbon atons,
wherein said ong.or nore rogen of .sghgl.al kyl or acyl groyp are
optional ly repl e&ngR?fthg?rﬁg%Tﬁ%%@ﬂ %79?& @f%ﬁ?nfa?"d%\af‘%’ékylcfl ass
consisting of -OH, I r el I Letvds 1 to 6 carbon
atons), -NH2, - NH@“%&M%%%&“Bg%g?%zﬁﬁékn%@%T%rﬁrml’a - (CH2) nDOOH,

wherein mis 0, I)(]j O‘fv\%ét’rlp §fthe ForfuHPSIOT4, WRBrelPR Misa Hylifdgén EQ)@QB%%H{){YWEEQ nn

is 0, 1or 2, a

car bon
0, 1 or

eln RR5 1s straight or branched™al kyl "of 17t

at2 oms, or  (dluofbaliiy®uPadil gidu® of QR Mkabof GldAsIGEMIRL5, wher ei
1 (J) - -CNs
(K) nitro, or
(L) halogen;

R3 isClor triﬂuoromé:thyl;

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

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

and pharmaceutically acceptable salts thereof.

As the term is used herein, a “pharmaceutically acceptable counter ion” is any counter ion
generally regarded by those skilled in the pharmaceutical art as being pharmaceutically
acceptable. For a discussion of what are pharmaceutically acceptable counter ions,
reference may be had to Stephen M. Bergle, Lyle D. Bighley and Donald C. Monkhouse,
"Pharmaceutical Salts", Journal of Pharmaceutical Sciences, 66 (1977), 1-19. By way of

_non-limiting example, the chloride, bromide, acetate, and sulphate ions are

pharmaceutically acceptable counter ions.

Preferred are compounds of the formula I wherein:

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

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

D is=N-, =C(RY)-, =C(H)-, =C(SOR 1}-, =C(S(O)R))-, =C(C(O)R 1)-, =C(C(O)H)-,

=C(SR18)-, =C(OR13)- or =C(NHR !2)-,

-20-
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and wherein R25 is straight or branched alkyl of | to 6 carbon atons, a
quaternary group of the formula Res . R27 Q R28 wherein R26, R27 and
R28 are each, independently, a branched or -8 21 Novenper 2003 unhranched
al kyl group of 1 to 7 carbon atons and @ is a phar maeeNeYRI Y098 cept abl e
counter ion, (xi) a saturated, or partially unsaturated heterocyclic group
consisting/.of 3to 7 ring atons selected fromN, 0, Cand S, including
but not limted to imdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl,
pi peridinyl, piperazinyl, nmorpholinyl, thionorpholinyl, thiazolidinyl,
azepinyl, tetrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl,
t et rahydWWI@BEWECW&OMtﬁe@laaﬁwn,sismoéi n said heterocyclic group is

or polysubstituted with oxo, and (xii) a cycloal kyl group

of 3r0 LarBii

branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to0 6 cgrbon

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

alkenyl, cycloal_kyl or cycloalkeny! group one or more hydrogen atoms are

optionally and indepéndently replaced with: |

(i) halogen, '

(i) oxo,

(iif} aryl or heteroaryl which is selected from the class consisting of phenyl,

- naphthyl, indolyl, thiophenyl, pyridy!, pyrimidinyl, furyl, pyrrolyl,

oxazolyl, thiazolyl, pyrazolﬂ, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzofb]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl, wherein one or more hydrogen atoms of said
aryl or heteroaryl group are optionally and independently replaced with:
(a) alkylof 1 to 3 carbon atoms,
(b) -COOH,
(¢) —SO,O0H,
(d) -PO(OH)y,

(¢} a group of the formula ~COORS8, wherein R8 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to §
carbon atoms,

(f) a group of the formuta -~NRIR190, wherein R? and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or
wherein R? and R10 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between

them form a heterocyclic ring,
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(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atons,
(© branched or unbranched phosphonic acid groups of 2 to 6 carbon atons,
(D) branched or unbranched sul fonic acid groups of 2 to 6 carbon _atons,

(E) anmidino groups of the fornmula .N (F) R34 ' R32 R3% DR&eher 2803 s 2, 3,
4, 5 or 6, and R32, R33, R34 and R35 are each, independently, a hydrogen
atomor alkyl of 1 to 3 carbon atons, and wherein Rao ~(CH2 , N Rai 28
whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently,
a hydrogen atomor alkyl of 1 to 3 carbon atonms, and wherein two of R29,

310 5 carbon St vihpone PhgEtE AN IR PhGER R HEE B8 eent hem
forma heterocyclic riReinddpaiieailyhgdropsatomn, ARSI 4fartand crbon atoms
~ar eycloalkyl of 3 to 6 carbon atoms, or wherein RII andR12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by -O-, -S-, S(0)-, SO;-,
-NH-, or -NMe-,
(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,
(i -CN,or

(k) anamidino group of the formula
15

R
I
Lo

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

and R17 may additionally constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atoms which together with the nitrogen atom(s)
between them form a heterocyclic ring,
()  halogen,
(m) a group of the formula ~-NHCONHalkyl, wherein the alkyl moiety
~ contains 1 to 3 carbon atoms, '
(n) a group of the formula -NHCOOalkyl, wherein the alkyl moiety

contains 1 to 3 carbon atoms,
}

(iv) a group of the formula —COOR18, wherein R18 is straight or branched

alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
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-~(CHA) "N N R -9 21 Novenber 2003 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 atonm(s) between_them form a
heterocyclic ring, (G aryl or heteroaryl which is sel 8bNaFPrEAPRe cl ass

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

furyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,
i sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, -‘benzo[b]fiiranyl,

benzo[ b] t hi ophgay! -chndazol yl, benzthi azolyl, benzim dazolyl, quinolinyl,
I soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
qui noxal i nyl, rapt kygréupi ofythe fopheta-GayR | 3R20, qunersaz RIP pyd R2Z0MGRrGEN one or

mdependent 'y opl SHEREUERH: S0 rogtRgiom el o] 456 abonsiausws,  (i1) - COCH
(i) -s@od (i V)cyélgm 310 6 carbon atoms, or wherein R19 and R20 constitute a

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

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

one carbon atom in said hydrocarbon bridge is optionally replaced by

-0-, -§-, $(0)-, SO;-, -NH-, or -NMe-, '

(vii) a group of the formula —-OR2!, wherein R2! isa hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected froni the class consisting of
~OH, -Oalky! {wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NHz, -NHMe and -NMe;,

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

(ix) agroupof -the formula ~-NR23R24, wherein R23 and R24 are each,
independently,

" (a) ahydrogen atom,

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

i -NH;, -NHMe and -NMe;,

(c) agroup of the formula —(CH,),COOH, wherein m is 0, 1 or 2,



(v) a group of the formula -COOR36, wherein R36 is straight or branched
alkyl of I to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons, (vi) a
group of the fornmula NR37R38, wherein R37 and R38 are g ﬁh, inqﬁﬁgndently,
a hydrogen atom alkyl of 1 to 6 carbon atoms, cycl oal @ oveypbey 6 carbon
atons or acyl of | to 7 carbon atons, or wherein R37 and R38 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between them forma heterocyclic ring, (vii) a group of
the formul a - CONR39R40, wherein R39 and R40 are each, independently, a

hydr ogen atom al k;%%o;an%m{&ﬁé;@thg%mnag@gjﬂ@ofggﬁjﬁpﬂ%%gs (pfqugzt g)rb(f car bon

atons, or wherein constitute a saturd rocarbdh | dge of
3 to 5 carbon atoms whiwhertiagEthie ktriibhtbr bR@IcRId AR 136 BRhBEL WRER, shem form
a heterocyclic ring, and wherein -10 21 Novenber 2003 one carbon atomin
sai d hydrocarbon br{efige: greuppf iherfaimbuyta +EHMOONIR2S, vherein §450,3(62,, SO2-,
-NH, or -NMe-, (viii) a group of, the formula -OR41l, wherein R4l is a
hydrogen atom 6r an aldfiwhereia®A igstesight of brenchsd 2lkydpbbie Gtohes (i x) a
group of the fornula Sﬁ%ﬁ wherein R42 is a hydrogen atom or an al kyl or
ar

acyl group of 1 to 7 c oni at ons,
(x) - aquaternary group of the formula
R26
__"N"'___RZ’T Q-
' 128

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

unbranched alkyl group of 1 to 7 carbon atoms and Q- is
pharmaceutically acceptable counter ion,
(xi) a saturated, or partially unsaturated heterocyclic group consisting of 3 to
7 ring atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic group is
optionally mono- or polysubstituted with oxo, and '
(xii) a cycloalkyl group of 3 to 7 carbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atorns,
(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,

. () amidino groups of the formula

29
R

I
\(CHz)r/Ll}l/
i

whereinris 2, 3,4, 5 or 6, and R29, R30 and R31 are each, independently, a
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(x) -CN, or (xi) an amdino group of the formula N R43 wherein R43, R44 and
R4A5 are each, independently, a hydrogen atomor alkyl of 1 to 3 carbon
atons, and wherein two of R43, R44 and R45 may additionally constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons whi £RVEBBR4E2 with
the nitrogen aton(s) between themforma heterocyclic ring, (H groups of
the fornmula - NR4A6RA7, wherein R46 and RA7 are each independently a
hydrogen atom phenyl which is optionally nono-or polysubstituted with

hal ogen, or R100, wherein R100 is as hereinbefore defined, (1) saturated

or unsat ur at ed r clic.ar,ou onsisting of 73 to, 7 rin to

sel gct eduf rom l#,}%%?%e%gt§Wdér§lﬂf}P¥Eﬁ%§€Fﬁ on g r%f@y‘fﬂ“?réméwmﬂggzgoﬁ@sst ing of
8t 11 atons ¢ f . i ncl uding but. not_limted to
i dazol i ﬁyl , i azﬁcﬂ@ﬁ@%@‘?@éﬁ“ﬁéﬁ ?a%%"ﬁtr@?g’if‘#r Ffypn gﬂ%f‘eﬁ*fﬁfiorﬂu ,

pi perazinyl, merjohatamsywhich kigethar pithIthawitrogdohitaaG) betwayh thedZOR0RY! .

t et rahydr opyra t et r.ahydropyranyl, benzodi oxolyl, tetrahydrothi ophenyl
and sul f ol anyl %&ﬁﬁ%ﬁy‘é{i‘cﬁm&ai d heterocyclic group is optionally nono- or

pol y- subst i (Fit efanitlinb gfdipe bl &R fosmtiect ed from the class consisting of.
R

N
/’(C""*)_;“‘i\l)I\N’R34
: }lqsz r_!z35

whereins is 2, 3, 4, 5 or 6, and R32 R33 R34 and R3S are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33 R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

(G) . arylor heteroagl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazoly!, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazdlyl, pyridazinyl, pyrazinyl, triazinyl, indofyzinyl, isoindolyl,
benzo[blfuranyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
hydrogen atoms of said ary! or heteroaryl group are optionally and
independently replaced with:

(1) alkylof1 to 3 carbon atoms,
(i) -COOH,

(iiiy -SO»OH,

(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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(i) oxo, -11 21 Novenber 2003 (ii) -OR101 wherein R101 is: (a) a hydrogen
atom (b) alkyl of Ito 7 carbons, wherein any hydrogen atom of said al kyl
group is optionally replaced with -CH, -ORl 10 (wherein R110 is an al kyl
noi ety of | to 6 carbon atoms), -NH2, -NHVe or - NVe2, €ENO¥RPPeA00? to 7
carbons, wherein any hydrogen atom of said acyl group is optionally
replaced with -OH, -OR111 (wherein RI 11 is an alkyl noiety of | to 6
carbon atons), -NH2, -NHMe or -NMe2, (d) -CONRI02R103 wherein R102 and R103
are each independently a hydrogen atomor alkyl of 1 to 7 atoms, or

wherein Rl 02 _&n 03.copst it ute #,38t ur ated,3yy.dreaarbon bridge of 3 to 5
carbon at oi‘éﬁ\/\%igé@%toggt%%% ul\iam' 'E]ﬁ{t F}% nﬁ"f“‘f‘%‘é& aﬁgg% b&WEEH t hem form a
het erocycli c ri iglepanidnif)artgdrogenatoeqalighofl @ tatbaaiteins, Ryeloaikal bon bri dge
is optionally replaced by -0-, -S, S(O-, SQ2-, -NH, or -NWe-, or (e)
- COOR104, wher eiofi3 R16darben afolnslor eyl bftl go 7 catbometontsj oriwherG@RRYO5RI 06 wher ei n
R105 and R106 are eggh I ndependently: ~(a) a hydrogen atom
: and R7° 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
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -5-, S(0)-, SO;-, -NH-, or -NMe-,

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

(ix) a group of the formula —SR4Z, wherein R42 is a hydrogen atom, or an
alkyl or acyl group of I to 7 carbon atoms,

{(x) -CN,or

(xi) anamidino group of the formula
43

_R®
N
/“\ _R*
N
,§45

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

hetefocyclic ring,



(b) straight or branched alkyl of | to 7 atonms or cycloal kyl of 3 to 7
atons, (c) benzoyl, (d) benzyl or (e) phenyl, wherein said phenyl ring is
optionally nmono- or polysubstituted with -OR112, wherejn R 12 is al kyl of

| to 6 carbon atons, or, wherein R105 and R106 constifUMNaveMeta9Pat ed

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
said -12 21 Novenber 2003 hydrocarbon bridge is optionally replaced by -0-,
-5-, S(O-, S@2-,. -NH, or -Nwe-, (iv) -COOR107, wherein R107 is a

hydrogen atom or straight & brgnched alkyl of 1.to 7 carbon atons, (v)
strai ght O&{O)br%FHBH’?letE‘? UIGFNB%EBQ"?,%@FWB%\%@BWBFI%M@QM or al kynyl of 2

hydr ogen at oms: o eSarS Sy SREEY pofl, e By bck S HAMINEHCP) G oup 1o
optionally reppapeBstirited withRiogtn, or RACEERgERI] K1602);e5¢ Rd.hefgld he cl ass
consi sting Of:deﬁnéd, _
(I)  saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms
selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
11 atoms selected from N, O, C and S, including but not limited to
imida'zo_linyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidiny!, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein
said heterocyclic group is optionally mono- or poly-substituted with moieties
independently selected from the class consisting of:
(i) oxo,
(i) -OR101 wherein R101 js;
(a) ahydrogen atom,
(b) alkylofI 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
group is optionally replaced with -OH, -OR!11 (wherein R111 jg
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,
(d) -CONRIOZ2RI03 wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(O)-, SO,-,
-NH-, or -NMe-, or
(e) -COOR!04, wherein R104 is alkyl of 1 to 7 atoms,



(a) oxo, (b)

(d) -OCOCH3, (e) -NH2, (f) -NHMVe, (g) -Nwe2, (h) CCQH and (i) -C
R114 wherein R114 is aIkyI of 1 to 3 carbon atons, C cIoaIkyI of 3to 7
carbons, (vi) acyl of | to 7 carbon atons, which nay b% 008r anched
or cyclic, and wherein one or nore hydrogen at ons of sald acyI group S

optionally
consi sting
- NH2,

at ons,

replaced with a noiety independently selected fromthe cl ass

of : (a) -OH, -OR115,wherein RI 15 is alkyl of 1 to 6 carbon

-OH, (c) -ORl 13wherein RI 13 is alkyl of Ito 6 carbon atons,

-NHVE, -NMe2, -NHCOMEB, (g) Oxo;
(iii) -CONRIOSR106, wherein R105 and R106 are each independently:

(iv)

V)

(a) ahydrogen atom,

(b) straight or branched alkyl of 1 to 7 atoms or cycloalky!l of3 to 7
atoms,r

(c) benzoyl,

(d) benzyl or

(¢) phenyl, wherein said phenyl! ring is optionally mono- or
polysubstituted with -OR 112 wherein R112 is alkyl of 1 to 6
carbon_at'oms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of

3to Scarbon atoms which together with the nitrogen atom between them

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

hydrocarbon bridge is optionally replaced by —0-, -S8-, §(0)-, SO,-,

-NH-, or-NMe-,

-COOR107, wherein R107 is a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms ,

straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2

to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more

hydrogen atoms of said alkyl, alkenyl, alkyny! or cycloalkyl group is

optionally replaced with a moiety independently selected from the class

consisting cf:

{a) oxo,

®) -OH,

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

(d) -OCOCHs,,

(e) -NH;,
() -NHMe,
(g) -NMe,,

(h) -CO;H, and
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-13 21 Novenber 2003 (h) -CO2 R116 wherein R116 is alkyl of 1 to 3 carbon
atons, (i) -CN, (j) the halogen atons, (k) heterocycles selected fromthe
cl ass consisting of imdazolinyl, imdazolidinyl, pyrrolinyl,
pyrrolidinyl, piperidinyl, piperazinyl, norphoiinyl, WBY%?%&PPM ,

t hi azolidinyl, azepinyl, tetrahydropyranyl, tetrahydrofuranyl,
benzodi oxol yl, - tetrahydrothi ophenyl and sul folanyl, and (I) aryl or

het eroaryl selected fromthe class consisting of phenyl, naphthyl,

i ndol yl, thiophenyl, pyridyl, pyrimdinyl, fury], pyrrolyl, oxazolyl,

t hi azol yl , Ly, i | i, dazol vl - 1sothiazol vl di azol yl,
i azol | Ehi aai a3l yICOREPhbere TR OB Ab of PR B8R foins, ol yai nyi

i soi ndol yl, benzo[ b] f ucpubydikyllEdaof7htdongphenyl , indazolyl, benzthiazolyl,
benzi m dazol yl ’giSIUi nql i.nyl . isoquinolinyl, purinyl, quinolizinyl,
ci nnolinyl, pt K& adArhel Lty dicACRERIARA, Whidhaponbs stiiahl branshed peieyslie, and

qui nazol i nyl, (Vi hnd $R&RHhe MHRSEH)aREABatbih el yl whi ch
is selected fromt hg group cgnsi sti ng @%Qﬁ%ﬁ@ﬁyf?ﬁ%g&%lghoﬁ.{p,lp?%tg%q%%,
t hi ophenyl, pyri dykeplaspd withci mylefy indepandently selected from the class consisting

- {a) -OH,
() -OR!!S.wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,
(d) -NHMe,
(€) -NMe,,
() -NHCOMe,
(g) oxo,
(h) -CO,R11I6 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,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tctra}iydrothiophcnyl and sulfolanyl, and

(1)  aryl or heteroaryl selected from the class consisting of phenyl,

naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,

oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinoliny-l, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

i
(vii) -SO,R'%, wherein R'® is:
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pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,
| sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl,

pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b furaqzl,
benzo[ b] t hi ophenyl , indazol yl, benzthiazolyl, benzim daz0PYEMPe€8PR01i nyl ,
I soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

qui noxal i nyl , napthyridinyl, pteridinyl and quinazolinyl, wherein said
aryl or heteroaryl noiety is optionally substituted with one or nore
nmoi eties selected fromthe class consisting of the hal ogen atons, straight

or branched al kyl I : =83, ' I L& hydrogen
or alkyl of 1 to 6%)caragggpg%tglﬁéﬁ?%lcgqg%iﬁoverg)néﬁﬂ%g‘gj {tbn)ﬁség%éferocycl I C
gr oupI sel Iect ed frf)_mdft h@lhcri)ﬂ&grapht_h_m_s irsitlplyrh,ghx_ophexiymwaiflsdl pyryhiﬁiniy!irifdi@z,ol i di nyl,
pyrrolinyl, pyrrolidin peridinyl i per n r i nyl,

t hi onor phol i nyl, t hi az%’P’F&BLW?Z"j%p%WP{YE P?EFS@H%‘P‘B@%EV%ZOI%
tetrahydropyranyl, benigehigodHydxadiabslyl, auelydtthia@Rh@Ry by@dgingtl! f ol anyl

wherein said heterocyclic ,group.is optionally substituted with one or nore
noi eties sel ected froRViRgEYhtaazanyddndolszinylgiseindelyb bepgoby@mamtlons, strai ght

g; br anghed al kyl of %cﬁ@[lﬁthqgﬂﬂéﬂﬂ,sind%qyli%m]"ﬁofym%ﬁﬁ{n@da%@% i s hydrogen
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and

quinazolinyl, wherein said aryl or heteroaryl moiety is optionally

substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR117 (wherein R117 j5 hydrogen or alkyl of 1 to 6

carbon atoms),

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

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

alkyl of 1 to 6 carbons, and -OR!18 (wheréin R118 g hydrogen or
alkyl of 1 to 6 carbon atoms), or

(c) straight or branched alkyl of | to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and —~OR119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms), |

(viii) -COR'®, wherein R'% is:
(a) aryl or heteroaryl which is selected 'fromrthe class consisting of

phenyl, naphthyl, inddiyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
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alkyl of 1 to 6 carbon atoms), or (c) straight or branched alkyl of | to 7
atons, wherein said alkyl noiety is optionally substituted with one or

nore noieties selected fromthe class consisting of the hal oge ons,
straight or branched alkyl of 1 to 6 carbons, and -ﬁh%@"?ﬂﬁ%&@ﬁh R119 is
hydrogen or alkyl of | to 6 carbon atons), (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, thiazolyl, pyrazolyl, isoxafo:yl, inhda;olyl,
I sot hi azol yl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl PW%‘%I%%O 4'&1}/3?%1&,@&1@429@}, 1§9xpzobiLbpridazaly |

benzo[ b] t hi ophenyl, iR3ZIY] oxa B8RS itl' 81y liniadhERAHM 99’?9' ﬂ , qunolinyl,
i soqui nolinyl, purinyl, _quiﬂn(_)(ixflzi '_r_ly%; h'galénr‘{_o’l _|lﬁyﬁ%mygl}ha alﬁynyl . _
qui noxal i nyl, napt hy py@einyl, triagingt, inlalydinyd nidoindelyh) barabibifskanyher ei n sai d

aryl or heteroaryl ' ' i;onal | substitu dw"{ﬁg one or nore
m)iyet ies selected f pg%ﬁ)ﬂ)gihiqugyi, lgg?@?{ysgtt?eﬁﬁé%o'ﬂ’hg’ew &MY ht oms, straight
or branched al kyl of qhinolifyl, isaubmiiayl, pishy! ulediziofh @RbAnyR120 is hydrogen

carbon atons), (b) a heterocyclic group selected from
? L eal: :(gls S O]; oﬁ sit gt i6n 9 p&a aninyl, qumo?(ahn(yl,)napthyndmyl, pteridinyl and

quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkylof 1to 6
carbons, and -OR 120 (wherein R120 js hydrogen or alkyl of 1 to 6

- carbon atoms),

(b) aheterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclyl is
optionally substituted with one or more halogen, straight or
branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 ig
hydrogen or alkyl of 1 to 6 carbon atoms), or

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

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

alkyl of 1 to 6 carbons, and -OR 122 {wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
- (x) the halogen atoms, and ,
(xi) aryl or heteroaryl which is selected from the class conststing of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,

oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
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I m dazol i nyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, -15 21
Novenber 2003 (J) (K) piperazinyl, norpholinyl, thionorpholinyl,

t hi azol i di nyl, azepinyl, tetrahydropyranyl, tetrahydrofuranyl

benzodi oxol yl . tetrahydrot hi ophenyl and sul fol anyl, whkMNeremagjz9o3
heterocyclyl is optionally substituted with one or nore hal ogen, straight
or branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 is hydrogen
or alkyl of I 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 noi eties sel ect fram.t cl ass ns N h t ons,
strai ght or branch O?E‘IW)II’I’S%FE‘%IL @3@‘%?%8%%’[%&8% G»&‘gé@ﬁﬁmzz i s
hydrogen or al kyl pefztiiatdlyIOb&iiRidBzodf10Eholiryl, xaoquﬁld@nyr,pimﬁ)he hal ogen
atons, and (xi) aryl or heteroaryl which is sel ected fron1the cl ass

consi sting of phenypinolipaphempelinyliealaninyl qiwprEnyh napihyndigyl, pyrini di nyl
furyl, pyrrolyl, %&gﬁﬂhXLnd&Mhﬁiﬂhﬁl pyrazol yl, ysoxazolyl I m dazol yl ,
i sot hi azol yl :
(7) the halogen atoms, and
(K) -CNand,
wherein R12 js R100a;
X  isan oxygen or sulfur atom;
R3 s
(A) ahydrogen atom, or
(B) branched or unbranched alkyl of I to 3 carbon atoms or cycloalkyl of 3 to 5
carbon atoms wherein said alkyl or cycloalkyl group is optionally substituted
with:
(i) agroup of the formula —OR#8 wherein R48 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
(1) a group of the formula ~NR49R50, wherein R49 and R39 are each,
independently, a hydrogen atom, alkyl of 1 to 2 carbon atoms, or acyl of
I to 2 carbon atoms; |
R4 is a group of the formula -CH»R53, wherein,
RSS5 is.
aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b}furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
inde;;endently replaced with:
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oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,

I ndol yzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzt hi azol yl, benzi m dazolyl, quinolinyl, isoquinolin pur.inyl

qui nol i zi nyl, cinnolinyl, pthalaninyl, quinoxalinyl, H%k“ﬂ????ﬁﬁ%?p§
pteridinyl and qui nazolinyl, the hal ogen atons, and -CN, and wherein R a
Is RLOO; X is an oxygen or sulfur atom R3 is: (A a hydrogen atom or (B)
branched or unbranched al kyl of 1 to 3 carbon atons or cycloal kyl of 3 to 5
carbon atons wherein said al kyl or cycloal kyl group is optionally

substituted wth: 6 21 Novenber 2003 (i) a group of the fornmula -0R48,
wherein R48 | s(‘g) hﬁ?igraoﬁ'gl‘?hdf M@@etﬁﬁawhfwe ol classsapsigingioft o 7 car bon
SRR i e
acyl of pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,”

isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,

triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[blthiophenyl,

indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,

purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,

pteridiny] and qﬁinazolinyl, wherein one or more of the hydrogen atoms

of said aryl or heteroaryl group is optionally and independently replaced

with: |

6] branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl

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

optionally mono- or polysubstituted with halogen or oxo,

(ii) a group of thé formula —COOR®0, wherein R60 is strai ght or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5

~ carbon atoms,

(ifi) a group of the formula -NROIR62, wherein R61 and R62 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of | to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7
carbqn atoms, or wherein R61 and R62 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which'togethc'r with the
nitrogen atorn between them form a heterocyclic ring,

(iv) a group of the formula —-CONR6O3R64, wherein R63 and R64 are
each, independently, a hydrbgen atom, alkyl or fluoroalkyl of 1 to &
c;Irbon 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 —ORY3, wherein R65 is a hydrogen atom, or
an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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1 to 2 carbon atons; R4 is a group of the fornula -(CR51R52) x( CR53R54) yR55

wherein, x isOorl, y is O or 1, R51, R52 and R53 are each, independently:
(A a hydrogen atom (B) a group of the fornula -OR56, wherein R56 is a
hydrogen atom or an alkyl or acyl group of 1 to 7 cafbNAVelPRRR2008r ()
branched or unbranched al kyl of | to 3 carbon atons or cycloalkyl of 3 to
5 carbon atons, R54 is: (A a group of the fornula R57, wherein R57 is

i ndependently selected from the sane class as is Rl, or (B) a group of the
formula -0OR58, wherein R58 is independently selected fromthe sane cl ass
as is R; R55 is: aryl or heteroary |s sel eéﬁted fromthe class

consi sting of phenyV) argagun ofthe fqrﬁﬂ'éﬂ ySR WiheisHeRY is adyeraggn atogyoF ni di nyl
furyl, pyrrolyl, oxazolaxl 1kyit Hh&%?llkﬂ or %{gﬁ'% gfﬁ tolﬁ%%o%&lns i m dazol yl ,
|soth|azolyl, oxadlazolyl ttrazo , |”adi"azo ., pyridazi'nyl,
pyrazinyl, triazi nyii) i- @HIQI yzinyl, isoindolyl, benzo[b]furanmyl, :
benzo[ b] t hi ophenyl ,, I. ndazolo¥l benzt hi azol yl , benzi m dazol yl,
] nitro
(1x) halogen,
(B) . methyl, which is optionally mono- or polysubstituted with fluorine atoms
and additionally is optionally monosubstituted with R3%,
{C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally mono- or
polysubstituted with halogen or oxo,
(D) a group of the formula -COORS7, wherein R67 is straight or branched

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

(E) a group of the formula ¥—NR68R69, wherein R68 and RS9 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

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

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

5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and R69 may
additionally be the group R39a,

(F) agroup of the formula ~CONR7OR7!, wherein R70 and R71 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

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

together with the nitrogen atom between them form a heterocyclic ring,
and wherein one of R70 and R71 may additionally be the group R39a,

(G) a group of the formula —COR72, wherein R72 is a hydrogen atorn,
straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of3 to 5

! carbon atoms or R392,
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qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or
nore of the hydrogen atonms of said aryl or heteroaryl group is optionally
and independently replaced with: -17 21 Novenber 2ooéTkM9V¢@ﬁ£f2RE§ch is
aryl or heteroaryl selected fromthe class consisting of phenyl, naphthyl,
i ndol yl', thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,

t hi azol yl, pyrazolyl, isoxazolyl, imdazolyk; isothiazolyl, oxadiazolyl,
triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl,

i soi ndol yl, be b] furanyl , . benzo hi ophe ,. Lndazolyl, benzthiazolyl,
benzi ni d;zol yl %ELP%%‘HP&%C ﬁo%%!‘bgﬁ?’n‘j}’ﬁ&emgﬁpi 1&9@‘9‘&&?%9@2%9@
Ui mazol |yl vier o RSHP IHLb b L BRI PP RS O Sl aryl or
heteroaryl growp i§ ofRl dsrndependentrd it D)
branchedyorgunglr)anghed ﬁl@?lﬂoﬁﬁ? tsoR 6 cart(biggR a?%%s%@?&é?@aﬁ&ﬁl’ of 3 to

6 carbon atons, whiflabroalidydr @yt @veh 68K 7 GHikiantbss, cpREPANal | y mono- or
polysubstitute? wi th hal ogen or oxo, (ii) a group of the formula - COOR60,
wherein R60 is Qtra?ﬁht or branched alkyl of 1 to 5 carbon atons or

cycl oal kyl of K3 Onsiro, or
(L) balogen;
R3 isClor trifluoromethyl;
Z is=N-or =C(R6)- wherein RO is a hydiogen, fluorine, chlorine, bromine or iodine
atom, methyl or triﬂuorometﬁyl; and,
R7  is a hydrogen, fluorine, chlorine, bromine or iodine atom, methyl, -CN, nifro or
trifluoromethyl, with the condition that when Z is =N- or =C(H)-, R” is chlorine,
triﬂuorom.ethyl, -CN or nitro;

and pharmaceutically acceptable salts thereof.

More preferred are compounds of the formula I wherein:
Al is=N-or =C(H)-;
A2 is=N-, or =C(H)-;
D is=N-,=CRI)-, =C(H)-, =<C(SO9R1)-, =C(C(O)H)- or =C(C(O)R1)-, wherein R! is
selected from the class consisting of:
(A) -R100b, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalky! or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) oxo,
(ii)  phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:
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carbon atons, (iii) a group of the fornmula NR61R62, wherein R61 and R62 are
each, independently, a hydrogen atom al kyl or fl uoroal kyI of I to 6
carbon atons, cycloal kyl of 3 to 6 carbon atons or acy% car bon
atonms, or wherein R61 and R62 constitute a saturated %/HP‘()‘?{%?%%QOBH dge of
3 to 5 carbon atons which together with the nitrogen atom between them
forma heterocyclic ring, (iv) a group of the formula - CONR6G3R64, wherein
R63 and R64 are each, independently, a hydrogen atom al kyl or fluoroal kyl
of 1 to 6 carbon atons or cycloal kyl of 3 to 6 carbon atons, or wherein

R63 and R64 constiayt alleyl 981 v at@Bodytgmecar bon bridge of 3 to 5 carbon
atons whi ch togethe vmth the nitrogen atom between themforma
het er ocyclic ring, d"}/ up of the fornmula -OR65, wherein R65 is a

hydrogen atom or @é fluoroal kyl or acyl group of 1 to 7 carbon
atons, -18 21 Novenber 2003 VI) a group of the fornula - SRé6, wherein R66

Is a hydrogen at om(dpr —pagoaky! , fluoroal kyl or acyl group of 1 to 7
carbon atonms, (vii) -CN, (virTi) nitro, or

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

carbon atoms,

() a group of the formula -NRIR10, wherein R? and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,

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

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

(g) a group of the formula -CONR!IR12 wherein R11 and R12 are

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

or cycloalkyi of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atorn in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
(h)  a group of the formula ~OR13, wherein R13 is a hydrogen atom, or

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

(i) a group of the formula ~SR 14, wherein R14 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
Gy -CN,or
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(ix) halogen, (B) nethyl, which is optionally nono- or polysubstituted with
fluorine atons and additionally is optionally nonosubstituted with R59,

(C© branched or unbranched al kyl of 2 to 6 carbon ato r cycl oal kyl of 3
to 6 carbon atoms, which alkyl or cycloakyl group isngb&%ﬂéﬁ’?rgz%ﬂgno- or

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 atonms, (E) a group of the fornula - NR68R69,
wherein R68 and R69 are each, independently, a hydrogen atom al kyl or

fluoroal kyl of I,to0 - t . CyGgl oal kyl of 3 to 6 carbon atons or
AebonR gfiBHR0 BoyfLE R ot

acyl of Ito 7 ¢ on a k68 and R69 constitute a saturated
hydr ocar bon bri dge of 3/;:@5 5 carbon atons which together with the nitrogen
atom between them forMia heterocyclic ring, and wherein one of R68 and R69
may additionally be tle ggﬁup R59, (F) a group of the fornmdl a - CONR70R71,
wherein R70 and R71 are™gach, independently, a hydrogen atom al kyl or
fluoroal kyl of 1 to 6 carnhpn atoms or cycloal kyl of 3 to 6 carbon atons,
or wherein R70 and R71 Fonstitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen atom between themform a
heterocyclic ring, “dlqwimﬂgﬁ,éilﬁ apAR [ dfarRe@haindefRidenty a gldiobéronal | y be t he

group RS9, ' '
atom or alkyl of 1 to 3 carbon atoms and wherein two of R15 R16

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

() a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains ] to 3 carbon atoms,

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

contains 1 to 3 carbon atoms,

(iii) a group of the formula ~COOR!8, wherein R18 is straight or branched

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

(iv) agroupof the formula —CONRI9R20, wherein R19 and R20 are each,

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

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,

(v) agroup of the formula ~OR21, wherein R2! is a hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH!_, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,
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(G a group of the formula -COR72, wherein R72 is a hydrogen atom
straight or branched alkyl of 1 to 5 carbon atons, cycloalkyl of 3 to 5
carbon atons or R59 -19 21 Novenber 2003 (H) a group o%the forrrul - OR73,

wherein R73 is a hydrogen atom an al kyl , fluoroal ky 5\0"%{3 éup of |
to 7 carbon atons, or R59 (1) a group of the fornula -SR74, V\,herel n R74 is
a hydrogen atofn, an alkyl , fluoroal kyl or acyl group of 1 to 7 carbon

atons, or R59, (J) -CN, (K) nitro, or (L) halogen; R5 is d or
trifluoronmethyl; Zis =N or =C(R6)- wherein R6 is a hydrogen, fluorine,

chlorine, bromne or iodjne _ at rn h or trifkuoropgthyl; and R7 is a
hydr ogen, fl uoft eag‘if’HPBHEﬁéo rﬂqﬁgg%ﬂ ivrsie Ry béf‘ﬁ grygach, N nitro or
trifluoromethyl, vmnaébehg@lt@ondl tion that when Zis =N or =C(H) -, R7 is
chlorine, tri £l uorormethyl 7 -CN or nitro; and pharmaceutically accept abl e

salts thereof. As (ahe alsidrogen atred herein, a "pharmaceuti cally accept abl e
counter | O.n IS a CO'T.!l' %Eop rancl‘%?ln ?lglé%/(‘l é,epfi[odfcaré)(}/n attgllgg(eJI'Skl Iled in the

phar maceut i cal art arfrace
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 (whcreih the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;, '

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

(d) agroup 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,),CONHR?25, whereinn is 0, 1 or 2,

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

(vil) a quaternary group of the formula
R

__N:'___RZT o
R2
wherein R26, R27 and R28 are each, independently, a branched or

unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
pharmaceutically acceptable counter ion, or
(viii) a cycloalkyl group of 3 to 7 carbon atoms,
(B) Dbranched 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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accept abl e.

For a discussion of what are pharmaceutically acceptable

counter ions, reference may be had to Stephen M Bergle, Lyle D. Bighley
and Donal d C. Monkhouse, "Pharnaceutical Salts", Jourpal of Pharnaceuti cal

Sci ences,

66 (1977), 1-19. By way of non-limting exafbNeverrbrt fPori de,

brom de, acetate, and sul phate ions are pharnmaceutically acceptable
counter ions. Preferred are conpounds of the fornula | wherein: Al is =N
=C(H)-; A2 is =N-, =C(H)-, or =C(R )- wherein R is hal ogen, -CN,

;
- Qal kyl ,
of 1to
=C(C(O

Cozal kyl or -SQ2al kyl, wherein the foregoing al kyl noieties are
car natoms I?le_ts =C(R)-, =C(H)-, =C(S02RI)-, =C(S(OR1)-,
t @fx@%a)

T i of

—C(CRIa)- or =C(NHRIl a)-, -20 21

Novenber 2003 vvherel N Rh2i s sel ected fromthe class consisti ng of: (A -R
00a, which is: branchg@ or unbranched alkyl of 1 to 6 carbon atoms, alkenyl
of 2 to 6 carbon atodjs oh(&ycl oal kyl or cycl oal kenyl of 3 o0 6 carbon

atons, in whi

enyl, cycloal kyl or cycloal kenyl group one or

nore hydrogen a are| optl onal | y and i ndependently replaced with: (i)

hal ogen,

F

(G)

(ii) oxo, R‘_

whereinris 2, 3,4, 5 or 6, and R29, R30 and R3! are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30

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

guanidino groups of the formula

— (CHz \ /L
32

R R35

33

whereins is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33, R34 and R3S may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

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,

(i) -SO,OH,

Gv) -PO(OH)y,

(v) a group of the formula -COOR36, wherein R39 is straight or branched

alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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(iii) aryl or heteroaryl which is selected fromthe class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl

pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, |soxazolyl |n1dazol

i sothiazolyl, oxadiazolyl, trazolyl, thiadiazolyl, py??&@i?ﬂ?@rZQQQra2|nyl
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl benzo[ b] t hi ophenyl ,

I ndazol yl, benzthiazolyi, benzim dazolyl, qunolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, qU|noxaI|nyI

napt hyri di nyl, pteridinyl and quinazolinyl wherein one or nore hydrogen

atons of said or teroar re optigonal | nd i ndependently
repl aced with: (as(aa)grng9 foan%—gRgZﬁ o whareank SL? K3€:@Jmac h(c) -SOROH,

(d) -POQ(OH)2, (e) f ai ght or
branched al kyl Of:%d%%ﬁ%ﬁg %Bﬂﬁ-%%ﬂgy%?ﬂééc:ogkﬁwg% Ea%m?? gaoégi%on
atoms, (f) a groupofd totdRricaraibthoNRYRI0L toh@rRn e dis, 30 drHiidn /B2 each

I ndependently a hydrogen atom al kyl of 1 to 6 car bon at ons, cycl oal kyl of
3 to 6 carbon at onmd®38xmnbtitafe alsaturatzd bydrboithat eitge 066 to Memrlratdﬂ% and R10

constitute a satur rocar bon .bridge o arbon at ons, whi ch
together with the ‘H lftg bo%ﬁleéyvgth?}beetﬂ ?omfbetween 81em Porm 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

cycloalky! of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -NH-, or -NMe-,

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

(ix) a group of the formula —SR42, wherein R42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,

(x) -CN,or

{xi} an amidino group of the formula
3

4
/L _R*
wherein R43, R44 and R45 are each, independently, a hydrogen atom or

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

heterocyclic ring,
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them forma heterocyclic ring, -21 21 Novenber 2003 (g) a group of the
formula - CONRL1R12, wherein RL | and R12 are each independently a hydrogen
atom alkyl of | to 6 carbon atons or cycloal kyl of 3.to0 6 carbon_atons,
or wherein Rl 1 and'Rl12 constitute a saturated hydrocat B8¥EBPed§830f 3 to
5 carbon atons which together with the nitrogen atom between themform a
heterocyclic ring, and wherein one carbon atomin said hydrocarbon bridge
is optionally replaced by -0-, -S, S(O-, S®2-, -NH, or -Nwve-, (h) a
group of the fornula -OR13, wherein R13 is a hydrogen atom or an al kyl or

ahor ei n_RL4ADs EORyA SR BN ROR A B R B and &1 s Seh of 1 to 7 car bon
atons, () - ON.in@pehddntgd HAILLR 2o, Hehy? bt dhGs bAMMIANEH (M (M)
polysubstituted with halogen, or R100b, wherein R100b js as hereinbefore
defined,
(I) saturated or unsaturated heterocyclic groups selected from the class consisting
of imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thjomorbholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and
sulfolanyl, wherein said hetefocyclic group is optionally mono- or poly-
substituted with moieties independently selected from the class consisting of:
(i) oxo,
(i) -ORIOL wherein R101 is:
(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 ig
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
(c) acylof to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 ig
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,,
(d -CONR!O2R103, wherein R102 and R103 are each independently

a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon

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

(&) -COORI104, wherein R104 js alkyl of 1 to 7 atoms,
(i) ;CONRIOSR106, wherein R105 and R106 are each independently:

(2) ahydrogen atom,
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R15 ' Al N~R16 R17 wherein R15, R16 and R17 are each, independently, a
hydrogen atomor alkyl of 1 to 3 carbon atons and wherein two of R15, RI16
and R17 may additionally constitute a saturated hydrocarbon bridge of 3 to
5 carbon atons which together with the nitrogen aton(s¥! No¥eMRR ﬁgpﬁenlform
a heterocyclic ring, halogen, a group of the formnula NHCONHal kyl, wherein
the al kyl noiety contains 1 to 3 carbon atons, a group of the fornula
NHCOCal kyl , wherein the alkyl noiety contains | to 3 carbon atons, (iv) a
group of the formula -COOR18, wherein R18 is straight or branched alkyl of

1 to 7 carbon at 9 bon_at -22 21 Novenb
2008 (v) . (v R BT bkl eotietes oy Y 4T o ama Re0

are each, independentitgmsa hydrogen atom alkyl of 1 to 6 carbon atons or
cycloalkyl of 3 to( cgrboq atons, or wherein R19 and R20 constitute a
. ¢} benzoyl, 7 s

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

carbon atoms,

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

(iv) -COORI07 wherein R107 54 hydrogen atom, or straight or branched
allcyl of 1 to 7 carbon atoms ,

(v) straight or branched alkyl of 1 to 7 carbon atoms, alkeny! or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class
coﬁsisting of:

(a) oxo,

(b) -OH,

(¢) -OR!13, wherein R113 is alky! of 1 to 6 carbon atoms,
{d) -OCOCHSs;,

(e} -NH,,

(f) -NHMe,
(8) -NMe,,

(h) -CO,H, and

(i) -Co,Rrll4 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloaltkyl of 3 to 7 carbons,
(vi) 4cylof1 to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or more hydrogen atoms of said acyl group is optionally
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saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally r aced by -0-, -S-,
S(O-, S2-, -NH, or -NMe-, (vii) a group of the fornﬁfé’ eET—‘@ETLZO\QII?'iereln
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 sel ected
fromthe class consisting of -OH -Qal kyl (wherein the alkyl noiety

contains 1 to 6 H H viii) a group of
the fornula -SWE@%QF@P%%WE Ag?%ﬂ&%g%ﬁ“%f%ﬁ‘f‘%?déﬁ COBSIRNAS or acyl
group of 1 to 7 ofirbon atonms, wherein one or nore hydrogen atons of said
al kyl or acyl gatg Zié opti onal ly - replaced with a group independently
selected fromth consisting of -OH, -Qal kyl whereinsthe alkyl

NVe2, (ix) a group of the

nmoiety is |- t06 ar 113t 1

forml a - NR23R24, m&“g|n%§g‘%§d f“&/ﬁé’%é‘aﬁ*’a@ﬂa@a@sﬂdent|y, (a) a
hydrogen atom (&) siNH,ght or branched alkyl or acyl of 1 to 7 carbon
atons or cycl oawyl_ﬁMé to 7 carbon atons, wherein said one or nore

: (C) -NMCz,
(f) -NHCOMe,
(g) oxo,
(h) -CO, RI16, wherein R116 is alkyl of 1 to 3 carbon atoms,
(1) 'CN:

(3) the hélogen atoms,

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

(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, byn'dazinyl, pyfazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinoliny}, isoquinolinyl,
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 conéisting of
‘phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
! pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyﬁdazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo{b]furanyl,
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hydrogen atoms of said alkyl or acyl group are optionally replaced with a
group i ndependently selected fromthe class consisting of -CH -Qalkyl
(wherein the alkyl moiety is | to 6 carbon atons), -NEIZ -NHI\/EZ%nd - NMe2,
(c) a group of the formula -(CH2)nmDOOH, wherein mis 0 T%‘?mtz?r 093 21
Novenber 2003 (d) a group of the fornula -(CH2)"OOOR25, wherein nis 0, 1
or 2, and wherein R25 is straight or branched alkyl of 1 to 6 carbon
atons, or (e) a group of the fornmula -(CH2)"CONHR25, wherein nis' "0, 1 or
2, and wherein R25 is straight or. branched alkyl of 1 to 6 carbon atons,

R27 and R2s are cach. | PadLdmiumier e fondtiadsth, SR or oup
of 1 to 7 carbon atons qaindlif}l, isequipsimyiypoenyl, qaihblziad capidilyg counter. i on,
gXIt Z) a saturated, “:‘or p%ﬁnta a%inl , q%ﬂ?o?c%l%y ,tnea%thr}%%ier{y ,% eclz'gdlincyl %c?l:rp consisting of
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class

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

carbon atoms),

(b)) =a _het‘crocyciic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! 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 -OR113 (wherein R118 is hydrogen or
alkyl of 1 to 6 carbon atoms), or

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

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

alkyl of 1 to 6 carbons, and ~OR119 (wherein R119 jg hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'”, wherein R'® is:

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

quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,



7 ring atons selected fromN, 0, Cand S, including but not limted to

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

pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidin¥l aze§é2¥l,

t et rahydropyranyl, tetrahydropuranyl, benzodioxolyl, ¢eNeXepeeABophenyl
and sul fol anyl, wherein said heterocyclic group is optionally nono- or

pol ysubstituted with oxo, and (xii) a cycloal kyl group of 3 to 7 carbon
atons, branched or unbranched carboxylic acid groups of 3 to 6 carbon
atons, branched or unbranched phosphonic acid groups of 2 to 6 carbon
atons,. branched or unbranched sulfonic acid groups of 2 to 6 carbon atons,
ami di no groups of the fRSatameyl; quinaxalinFanapthyidiay], Ntek@dinyhhmt ein r is 2, 3,

4, 5 or 6, and R29, R3 . . hndependently, a -24 21 Novenber
2003 hydrogen atom or g‘\“ﬁ‘@?"l(@’}’l cg‘?@%%‘glﬁ%ﬁ’rg@gﬁg{ypﬁlﬂé%ﬁ@%?% wo of R29,
R30 and R31 nay addit isobstinityd eithoht brineramsiatict saleedd mye @e @lbon bri dge of

3 to 5 carbon atons which together with the nitrogen aton(s) between then
form a consisting Pftheehalogen atoms, straight o(f:' branchedr:ﬁlcy)l of1to 6

carbons, and -OR 120 (wherein R120 is hydrogen or alkyl of 1 to 6 .
carbon atoms), _

(b) a heterocycl_ic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrorlidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclyl is

optionally substituted with one or more halogen, straight or

branched alkyl of ! to 6 carbons, or ~OR121 (wherein R121 is
hydrogen or alkyl of I to 6 carbon atoms), or

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

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

alkyl of 1 to 6 carbons, and -OR122 (wherein R122 ig hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(x1} aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, |
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyTaéinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[bjfuranyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,

(J) the halogen atoms, and
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het erocyclic ring, (F) guanidino groups of the formula INI~R3

(CH2) ~N*N~R34 R32 Ras wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and

R35 are each, independently, a hydrogen atomor alkyl _of 1 to 3 carbon

atons, and wherein two of R32, R33, R34 and R35 nmy a@itiNPYesnRgnapos

constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which

together with the nitrogen aton(s) between them forma heterocyclic ring,

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

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

pyrrolyl, azolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,

| sot hi azoly¥, O0xadi azolyl, triazolyl, thiadiazolyl, pyridazinyl,

pyrazi gyl ,istahiof¥dentomi Ndol yzi nyl, i soindol yl,

benzo[ b] f uranyl ; benzo[ b] t hi ophenyl , i ndazol yl , benzt hi azol yl , benzi m dazol yI,

qui nol RAy| is biraehed srainbrayithedpilityii DY L to 3jcarbed atainsy| , ci nnol i nyk’, pthal ani nyl,

qui noxal i nyl , napthyridinyl, pteridinyl and qui nazolinyl, wherein one or

mor e Rﬁdri@g@nomqfrtge fwmgiai—@szﬁs,wherh@teroaryl group are optionally and

independentlsg/ replaced with: (i) alkyl of 1 to 3 carbon atons, (ii) -COON,
R22 is:

~aryl or heteroaryl which is sélected 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
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,and
thiazolyl, wherein one of the hydrogen atoms of said aryl or heteroaryl
group is optionally replaced with:

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

(i) -CN,

(iii) nitro, or

(iv) halogen,

(B) methyl, which is optionally trisubstituted with ﬂuoﬁne atoms or is
optionally monosubstituted with R399,

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

monosubstituted with halogen or oxo,

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

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 alky! of 1 to 5 carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R3%,
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(i) -SROH, (iv) -PO(OH)2, (v) a group of the fornmula -COOR36, wherein
R36 is straight or branched | alkyl of 1 to 5 carbon atons or cycl oal kyl
of 3 to 5 carbon atonms, -25 21 Novenber 2003 (vi) a g ulg of th hgrnula
-NR37R38, wherein R37 and R38 are each, |ndependentlyé)1 ‘ég at om

al kyl of I to 6 carbon atons, cycl oal kyI of 3 to 6 car bon atons or acyl of
| to 7 carbon atons, or wherein 07 and R38 constitute a saturated

hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
atom between them forma heterocyclic ring, (vii) a group of the fornula

- CONR39R40 wherein R39 and R40 are each |nde7pendently, a hydrogen atom
alkyl of 1 to @kaﬂﬁmpa)tfﬁms&unmc@& davhertin® 3sahyﬁrogarduom ah gliikp] or
wherein R39 and R40_constitute a saturated hydrocarbo r| dge of 3 to 5
carbon atoms whi ch: Pejetlikgroraryligroupnef Lip /cgthon ataresop B Wen themform a
heterocyclic rigg, .@qd wherein. one carbon atomin said hydrocarbon bridge
is optionally replaced by - 0-, -S-, S(O-, SO, -NH, or -Nwe-, (viii) a
group of the fﬁrﬂmh@m;@%l wherein R4l is a hydrogen atom or an

(I) halogen;

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

and pharmaceutically acceptable salts thereof.

Even more preferred are compounds of the formula I, wherein:
Al is=N
A2 is=C(H)-
D is=C(R1)-, =C(H)-, =C(SO9R1)-, =C(C(O)H)- or =C(C(O)R1)-, wherein R} is
selected from the class consisting of:
&) -RI100c, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalky! or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl', cycloalkyl or cycloalkenyl group one or more hydrogcnvatoms are
optionally and ilidepcndently replaced with:
) oxo,

(i) phenyl, wherein one hydrogen atom of said phenyl group is optionally

replaced with:

(a) alkylof ] to 3 carbon atoms,
(b) -COOH,

(c) -SO,0H,

() —PO(OH),,
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al kyl or acyl group of
-SR42, wherein R42 is
carbon atons, (x) -CN,

wherein R46 and R4

| to 7 carbon atons, (ix) a group of the formula
a hydrogen atom or an alkyl or acyl group of 1 to 7
or (xi) an am dino group of the rmul a R43

wherein R43, R44 and R45 are each, independently, a hy%l{ Bwt?ﬁr%%r al kyl
of 1 to 3 carbon atons, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atons which together with the nitrogen atom(s) between them forma
heterocyclic ring, -26 21 Novenber 2003 (H) groups of the fornula - NR4GRA7,

are each independentlligsa hyo_lrogen atom phenyl

is optionally m)nozeér 2 grup of s torvla g CHQ

s FdleEde

whi ch

RS ipgtrafght 00a, wherein Rl

00a is as hereinbdf orebragg{ehr&gﬁd oﬂ)m§@Mg€%§?‘g§;ﬁ%§nﬂﬁu%ga%%shet erocyclic

groups consisting of 3 to 7 ri
bi cyclic heterocyclic epbupsomsnsi sting of 8 to. 11 atons sélected fromN,

0, Cand S, including
| 6}

(&

LY
(i)

®
()

g atons s

but not limted to
a group of the formula -NROR10, wherein RY and R10 are each

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

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

wherein R9 and R190 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between

them form a heterodyclic ring,

a group of the formula -CONRIIR1Z, wherein R11 and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

or cycloalkyl of 3 to 6 carbon atoms, or wherein R!1 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
a group of the formula —OR13, wherein R13is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,

a group of the formula —~SR14, wherein R14 is a hydroéen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,

-CN,or

an amidino group of the formula
15

R
N
/“\N/R“"’
;FIQW

. wherein R15, R16 and R17 are each, independently, a hydrogen

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

and R17 may additionally constitute a saturated hydrocarbon bridge

and S, or



I m dazol i nyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

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

t et rahydr opyranyl , tetrahydrofuranyl benzod|oxolyl t et rah drothlophenyl
and sul fol anyl, wherein said heterocycllc group is op%ﬁﬁﬂﬁ?m§”ﬁﬂﬂ%

pol y-substituted with noieties independently selected fromthe class
consisting of oxo, -OR101, wherein R101 is: (a) a hydrogen atom (b) alkyl
of I to 7 carbons, wherein any hydrogen atom of said al kyl group is
optionally replaced with -CH, -OR 110 (wherein R110 is an al kyl noiety of

1to B carbon atom). o s Al MAuelil ARYbeRl dolo,T garbons,

wherei n any hydrogen atom of sald acyl —group
-OH, -OR 11 (wherei nbeFEWednmemsfonaralmtekqd cliwiiggy of 1 to 6 carbon atons),

-NH2, -NHWe or -N R 03 in R102 and R103 are each

i ndependent |y a k@ﬁro%@%uaffgibg —Pﬂgﬂ%ﬁﬁ@%yb“r Birsthe gfavmoiasy n R102
and R103 constitute accﬁ@émgmcegicmﬁgﬁ%ﬁfsbon bridge of 3 to 5 carbon atons
whi ch together with the nltro en at om between them form a het erocyclic

ring, and wherein Bﬂ]e & Af Bedarmula sSHC O alkvlc wherein the aHtgbmlomtyopt i onal | y
replaced by -0-, » cdntins 1 ®Fcarbon M, O - NMe-, or
(i) 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,

(iv) a group of the formula —CONRI9R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or

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

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

(v) agroup of the formula —OR2!, wherein R21 isa hydrogen atom, ora
straight or branched alkyl or acy! group of 1 to 7 carbon atoms, wherein
one or more hydrogen atorms 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) agroup of the formula -NR23R24, wherein R23 and R24 are ééch,
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 optiona'lly replaced
with a group independently selected from the class consisting of

s/ -OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,
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- COCR104, wherein R104 is alkyl of 1 to 7 atonms, -27 21 Novenber 2003 (iii)
- CONR1O5R106 wherein R105 and R106 are each independently: (a) a hydrogen
atom (b) straight or branched alkyl of 1 to 7 atons of, gl%doﬁl %40301‘3 to 7
atons, (c) benzoyl, (d) benzyi or (e) phenyl, wher ei n?% ring is
~optionally nono- or polysubstituted with -OR112, wherein R112 is al kyl of 1
to 6 carbon atons, or, wherein RL05 and R106 constitute a saturated
hydrocarbon bridge of 3 to 5 "carbon atons which together with the
nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin sai(d) hyﬂg@ﬁgﬁb&hef&mMOfﬁ)MQHnﬂhér}émﬁﬁPé @qegt by -0-, -5,
S(O-, SX2-, -NH, or (iv) -COORL07, wherein R107 is a hydrogen
atom or strai ght (d] tﬂgnumeﬂtheﬁrhyﬂa-e(tfﬂ:)nmcm%%mhmuﬁﬁwﬂ;1o(r\z) aed r ai ght
or branched alkyl of | to 7 rbon atons, alkenyl or allcynyl of 2 to 7
carbon atons, .or cycl ouesin igstraiglt of hranehred alkyh of &Fm6 carbomsktony er

(e) a group of the formula —(CHz)nCONHR25, whereinnis 0, 1 or 2,
and wherein R25 js straight or branched alkyl of 1 to 6 carbon
atoms, _ | =

(vii) a quaternary group of the formuta

R26

_N':'__RZT - o
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
(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 € carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,

(E) amidino groups of the formula

29
R

N |
R
NCH T N

|

R
wherein r is 2,3,4,50r6,and R29, R30 and R31 are each, independently, a
hydrogen atom or alkyl of I to 3 carbon atoms, and wherein two of R29, R30

and R31 may additionally constitute a saturated hydrocarbon bridge of 3t0 §
carbon atoms which together with the nitrogen atom(s) between them form a

heterogyclic ring,
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hydrogen atons of said al kyl, al kenyl, alkynyl or cycloal kyl group is

optionally replaced with a noiety independently selected fromthe cl ass
(a) oxo, (b) -OH, (c) -OR 113, wherein Rl 13 is alkyl

consi sting of:
237 (h)

to 6 carbon atons, (d) -OCOCH3, (e) -NH2, (f) -NHMwe, 21 gyem

-Q02H, and -28 21 Novenber 2003 (i) -CO2 R1L 14 wherein R 14 is al kyl of
to 3 carbon atons, or cycloalkyl of 3 to 7 carbons, (vi) acyl of

carbon atoms, which may be straight, branched dr cyclic, and wherein one
or nore hydrogen atons of said acyl group is optionally

moi ety independently selected fromthe class consisting of: (a)
- OR115, WHE) eigvamding graupalokitie fofimda t o 6 carbon at ons,

(@)

N/
/(CHz)s\\N/“\
| 32

R33
N’RM

R *I?SS

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 R3S may additiohally 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)
(iii)
(V)
™

(vi)

(viD)

alkyl of 1 to 3 carbon atoms,
-COOH,
-SO,0H,

-PO(OH)y,
a group of the formula ~COOR30, wherein R36 s straight or branched
alkyl of I to 5 carbon atomns or cycloalkyl of 3 to 5 carbon atoms,

a group of the formula -NR37R38, wherein R37 and R38 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl
of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37
and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a heterocyclic
ring,

a group of the formula ~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
satufated 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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(c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOW, (g) oxo, (h) -CO2 R 16
wherein R116 is alkyl of 1 to 3 carbon atons, (i) -CN, (j) the hal ogen
atons, (k) heterocycles selected fromthe class consis% |n1dazoI|nyI

i m dazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, LF%&'E At oY

mor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,

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

napht hyl, indolyl, thiophenyl, pyridyl, pyrinidinyl furyl pyrrolyl,

oxazol yl, thiazol yI pyrazolyl, i soxazol I.m dazol i sot hi azol yl,
oxadi azol yl, tri azenwarbqqﬁtawa%ﬂwdr% %PEQEfi%Fy‘P OPB?F@HZ eplpcediy; a7 nyI

i ndol yzi nyl, isoindg IHH Qﬁ bj furanyl, benzo[b]thiophenyl, indazol yI
benzt hi azol yI, ben2| i dazo qui nol i nyI i soqui nol i nyl, puri nyl ,

qui noli zinyl, qiiinalgrdipof tis Mhaml-mﬂ‘%l GlieRmEr] Ry hydrdg%atath\fﬁ iy |
pt eri di nyl and qui nazoli nyl,
. alkyl or acyl group of 1 to 7 carbon atoms,

(ix) a group of the formula —SR42, wheremR42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atorﬁs,
(x) -CN,or

(xi) an amidino group of the formula
3

Rt

)\ R

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

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

(I)  saturated or unsaturated heterocyclic groups selected from the class consisting
of pyrrolinyl, pyrrotidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or
rpoly-substituted with moieties indépendently selected from the class consisting
of:

(1) oxo,

(ii) -ORI01 wherein R101 is:
(a) ahydrogen atom,
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(vii) -SO2R108, wherein R108 is: -29 21 Novenber 2003 (a) aryl or

heteroaryl which is selected fromthe group consisting of phenyl,

napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, rrolyl,
21 Neiarvies 20091

oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imd4zolyl,

oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
I ndol yzinyl, isoindolyl, benzo[b]furanyl,

benzo[ b] t hi ophenyl , i ndazol yl , benzt hi azol yl , benzi m dazol yl, qui nolinyl,

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

qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein said
aryl or het eroaryl(bhoiadey of ktapedrbers, Wpereinudnytlivderged atnint &f saitealioyl ror e

noi eti es selected fromthe class, consisting of the‘\mal ogen atons, straight
or branched al kyl of IB°94p 1§opriosaly seplaced withoH.- PR \Wh éwberaioR 1P is s hydr ogen

or alkyl of 1 to 6 C%hQ&&lﬁkﬂﬂbel&P&cﬁb&?&ﬁﬁ@fy L CNERRYR: SElgcted from
the class consisting of imdazolinyl, I mdazoltdinyl, pyrrolinyt,
pyrrolidinyl, pipdel diaayllof | tpi7gerbens,whereimanphydrogenl atort bf exidaghol i nyl |

t hi azol i di nyl, azepinyl, t et[ahédr opyranyl, tet ratf){fir of ur anyl

benzodi oxol yl, t et r al#jRHPdE APEAMENKErlaged vath -5 2R | (wherein R 14 bz

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

(d) -CONRIO2R103 wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein ‘R102 and

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon

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

(e) -COOR104, wherein R104 is alkyl of 1 to 7 atoms,

(i) -CONRIOSR106, wherein 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
atoms,

{c) benzoyl,

(d) benzylor

(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR 112, wherein R112 js alkyl of 1 to 6

carbon atoms,
or, wherein R105 and R106 constitute a saturated hiydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
(iv) -COOR!O7 wherein R107is2 hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms |
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group is optionally substituted with one or nore noieties selected from
the class consisting of the hal ogen atons, straight or branched al kyl of 1
to 6 carbons, and -ORl 18 (wherein R118 is hydrogen o @?k%/{{' 0%) to 6
carbon atons), or (c) straight or branched alkyl of 1 % Bere? erein
said alkyl noiety is optionally substituted with one or nore moi et es
selected fromthe class consisting of the hal ogen atons, straight or
branched alkyl of Ito 6 carbons, and-OR119 (vvherel n RI19 is hydrogen or
alkyl of 1 to 6 carbon atomns), (VIII) - COR109,” wherein R109 is: (a) aryl
or heteroaryl ch f i e

napht hyl , indoly ) dﬁ&% %gﬁ%%gy% H?pgfﬁﬁﬁﬁtﬁy asl% u@%’q ?¥Novenber
2003 pyrrol yl, oxaztol’&cta,rbcbmatame,l qucyclpylkylzaﬂ?,yb 7 daﬂ:ﬁﬁ@,&ﬂieyém ohﬁbﬁﬁé&' yl,

i sot hi [yl di t d ly] d I

oyr a2yl U e ny RS Gt Algmpromilrcbbonlo ke ls

benzo[ b] t hi opheny| ,optmnpke,stm@wtahhaz@hxaepep@eaay SRR Rlbhn e G101 1 11
a

i soqui nolinyl, purinyl, qU|noI|2|nyI, ci Anol i nyl, nn
qui noxal i nyl, napt h‘iﬂﬂﬁfétlwp pteridinyl and qui nazol i nyl, wher ein said
aryl or heteroaryl @?l elh. 1S optionally

() -OH,
(c) -ORI13, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs3,

(¢) -NH,,

()  -NHMe,
(8) -NMe;,

() -CO,H, and

(i) -CO,R114 whereinR114is alky! of 1 to 3 carbon atoms, or
cycloatkyl 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:

(@ -OH,

(b) -OR! 15,wherein R115 is alkyl of 1 to 6 carbon atoms,

(c) -NH,

(d -NHMe,

(e) -NMe,,

() -NHCOMe,

(8 oxo,

(h) -CO,R!6, wherein R116 is élkyl of 1 to 3 carbon atoms,
@ -CN,

/(j}  the halogen atoms,
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substituted wth one or nore noieties selected fromthe class consisting
of the hal ogen atons, straight or branched alkyl of I to 6 carbons, and
-OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon atons% (b) a
heterocyclic group sel ected fromthe class consisting of NoyamipZ803 ny

i m dazol idinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

nor phol i nyl thionDrphoIinyI, thiazolidinyl, azepinyl, tetrahydropyranyl,
t et rahydrof uranyl, benzodi oxolyl, tetrahydrothi ophenyl and sul fol anyl,
wherein said heterocyclyl is optionally substituted with one or nore

hal ogen, straight qf %ﬁﬂfcgf@l@s %l&)féd £m g'xe c@as?c&ﬁ&ﬁﬁ%ﬁf;eﬁ?oh%zj‘ (wherein

R121 is hydrogen or” al kyl ¢ carbon atons ight or
branched al kyl of 1 to P@eaﬁm,plmvlnmreﬂ marphaling] dnd thiommirghioliniyk aadt i onal | 'y

substituted with o or, .JJor noi_ et ec from.the Ss_consi sting
of the hal ogen ato r@ 5%‘?“’ HB‘F ﬁﬁ%cﬁ%ﬂ"h&IWPc%‘fsmfngé’%@ﬁ bbons, and
_OR122 (wherein R122 |smbmcb'ngggpn@ﬁ yinkiiiny D fu lb%@ypﬁ{m&zﬁkpm) (1x)

-CHO (x) the @ ogen appns, d&xi) aryl or heteroaryl which'is selected
fromthe class Bhsﬁ@@lﬂngv@r’ e|b‘thyF$ napht hyl, indolyl, thiophenyl,

pyridyl, pyrimdinyly Tk ne®daby? Which is selected from the group consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
optionally substituted with one or more moieties selected from the

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

1 to 6 carbons, and -OR} 17 (wherein R117 is hydrogen or alkyl of
1 to 6 carbon atoms),

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

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and ~-OR 118 (wherein R118 js hydrogen or alkyl of 1 to 6

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

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

alkyl of 1 to 6 carbons, and —OR119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'% is
(a) aryl or heteroaryl which is selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pjﬁblyl, oxazolyl,
thiazolyl and pyrazolyl, wherein said ary! or heteroaryl moiety is
optionally substituted with one or more moiéties selected from the

class consisting of the halogen atoms, straight or branched alky! of
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oxazol yl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,

oxadi azolyl, trfazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
-31 21 Novenber 2003 indolyzinyl, isoindolyl,

benzo[ b] f ur anyl , benzo[ b] t hi ophenyl , i ndazol yl, benzt hi @Zdpyamber 2003
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnol i nyl, pthal aninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazolinyl, (J) the halogen atons, and (K)-CN and, Xwherein R a is R100a;
i s an oxygen or sulfur atom R3is: (A) a hydrogen aton1 or (B) branched or
unbranched al kyl of I to 3 carbon ato or cyclo ¢ of 3 to 5 carbon

at ons wherein said al kyfo &earbgus, ard QR fql%kg% lSMQquyﬂ%E‘ﬁ’ﬁ ofut ed
with: (i) a group of § e6§8§&¥%% R48, mhereln R48 is a hydrogen atom or
an al kyl or acyl group o Caf’bon atons, or (ii) a group of the
formul a - NRA9R50, #jer ebetefedfelimrmptoiRRolavtae fetanhbe 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 to0 6
carbon atoms), or
(c) straight or branched alky! of 1 to 7 atoms, wherein said alkyl

moiety is optionally substituted with one or more moieties selected

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

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

'R3 s branched or unbranched atkyl of 1 to 3 carbon atoms;
R4 is a group of the formula —CH,R33, wherein,
R53 is:
phenyl, which is optionally substituted at the 4-position with:
(A) R3%, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidiny! and furyl, wherein one of the
fhydrogen atoms of said aryl or heteroaryl group is optionally replaced

with:
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i ndependently, a hydrogen atom alkyl of 1 to 2 carbon atons, or acyl of
to 2 carbon atons; R4 is a group of the formula -CH2R55, wherein, R55 is:
aryl or heteroaryl which is selected fromthe cl ass cogf' stin %) henyl ,
napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, f b‘P‘,’e'B@?f P§| ,

oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
i ndol yzi nyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzt hi azol yl, benzi m dazolyl, quinolinyl, isoquinolinyl, purinyl,

qui nol i zi nyl, cinnol iny t hal anj nyl,, ui noxal i ny] , napthyridinyl
pteridinyl and qui ndYol :bWFhe%\ﬂﬁélphﬁaﬁdﬁﬂéﬂ%* O%Foeé ?%#Oqﬁ%‘gﬁ%?%&é’ﬁqét ons of
said aryl or heteroary|o@B@M@cmﬁoﬁﬁ%m@ﬂﬁha¥ﬂﬁﬂQmc?&gﬁgﬁgﬁﬁ tily replaced
with: -32 21 Novenber 2003 (A) R59a, which is” aryl or "hetefoaryl selected
fromthe class consisti 9§UeRIY gaaayer poluspbatinyted withdelogen otdxiopphenyl |
pyridyl, pyrimdi nyl(iqu{:@ql ,  pyrrolyl, oxazolyl, thiazolyl, pyrazolyl,

i soxazol yl, imdazol'yl,? 1sothiazolyl, oxadiazolyl, triazolyl,
t hi adi azol yl, pyri ddai)nyizo,pyrazi nyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] f uranyl bezzs[géthiophenyl, i ndazol yl , benzthi azol yl,
benzi m dazol yi , qui t8Pi (P& soqui nol i nyl
(B) methyl,

(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalky! of 3 to
6 carbon atomé, which alkyl or cycloakyl group is optionally
monosubstituted with halogen or oxo,

(D) a group of the formula —~COORS7, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,

(E) a group of the formula —COR72, wherein R72is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, or ¢cycloalkyl of 3 to 5
carbon atoms,

(F) a group of the formula OR73, wherein R73 is a hydrogen atom, an
alkyl, or fluoroalkyl or acy! group of [ to 7 carbon atoms,

(G) -CN,
(H) nitro, or
() halogen;
RS isCl
Z  1s=C(H)-; and,
R7 iscl

and pharmaceutically acceptable salts thereof.

Further preferred are compounds of the formula I wherein:
Al is=N-
A2 is=C(H)-;
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purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napt hyridi nyl, pteridinyl and qui nazolinyl, wherein one or nore'of the

hydrogen atons of said aryl or heteroaryl group is optj
i ndependently replaced wth: (i) branched or unbranch%hRQ?%bgagﬁﬁﬁ to 6

carbon atons or cycloalkyl of 3 to 6 carbon atons, which al kyl or

cycl oakyl group is optionally nmono- or polysubstituted with hal ogen or
oxo, (ii) a group of the formula - COOR60, wherein R60 is straight or
branched al kyl of I to 5 carbon atonms or cycloalkyl of 3 to 5 carbon

naepeRientty T RO & o DR rerp ity BaTRYF GPTLOE 638 carbon

atons, cycl %m%apf 3 to 6. carbon atonms or acyl of | to 7 carbon atons,
or wherein and "R62 constitute a saturated hydrocarbon bridge of 3 to 5
carbon at opg) Wy 0dfgigk ker with the nitrogen atom between themforma
heterocyclic ring, (iv) a group of the fornula - CONR6G3R64 wherein R63 and
R64 are each, brardiepenudhaanofed alkiyloff bigehcabamtoms, lafkengl off 2 ot cebdayl of 1 to

6 carbon ato rbon, at ons, .or erei.n R63 and
R64 constitutgﬁgﬂégf%&g%gékﬁtgg%%§?%§%9%$?ﬂg%“%ﬁi%0?8]%“Q% 1’atoms whi ch
toget her w th dlkenyhicycloglen @toyolobiktid epodph@® or @idie Bydrogen atoms are

optionally and independently replaced with:

(i) oxo,

(ii) a group of the formula —COORI!8, wherein R18 is straight or branched

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

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

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

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

(iv) a group of the formula —OR2!, wherein R21 jsa 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 acy! group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe,,

(v) agroup of the formula -NR23R24, wherein R23 and R24 are each,
independently,
(@) ahydrogen atom,
(b} straight or branched alkyl or acyl of 1 to 7 carbon atoms or
1 cycloalkyl of 3 to 7 carbon atoms, wherein said one or more

hydrogen atoms of said alkyl or acyl group are optionally replaced

with a group independently selected from the class consisting of
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heterocyclic ring, (v) a group of the formula -OR65, wherein R65 is a

hydr ogen atom or an al kyl, fluoroal kyl or acyl group of 1 to 7 carbon
atons, -33 21 Novenber 2003 (vi) a group of the fornula - SR66, wherein R66
is a hydrogen atom or an alkyl , fluoroalkyl or acyl2yMNevgnt 2080 7
carbon atons, (vii) -CN, (viii) nitro, or (ix) halogen, (B) nethyl, which
is optionally nmono- or polysubstituted with fluorine atons and '
additionally is optionally nonosubstituted with R59a, (C) branched or
unbranched al kyl of 2 to 6 carbon atomns. or cycl.oal kyl of 3 to 6 carbon
atons, which al kyl or cycloakyl group is optionally nono- or

pol ysubstitut ed wi t hOWa-Ggkyt (yheesin the(abyyl anaigty igpl X6 ¢dukorf atpms),a - COORG7,
wherein R67 is strai g Qrebr-angh alkyl of I to 5 carbon atons or
cycloal kyl of 3 to 5 carbon atons, eE) a group of the formula - NR68BR69,
wherei n R68 and (Bb9 aggreureaftthe fornmite pETHIZLICOOH, whbth @gen, géom al kyl or
fluoroal kyl of 1 to 6 carbon atons, cycloalkyl of 3 to 6 carbon atons or
acyl of 1 to 7 dd)barerespefithe faymulihe(GHMOREIR 2 ovhiRASn o v tli drl®t, endd sat ur at ed

hydrocarbon bridge of 3 .to,. ,
wherein R+ is straight or branched alkyl of I to 6 carbon atoms, or

(e) a group of the formula —{(CH,),CONHR25, wherein n is 0, 1 or 2,
and wherein R23 js straight or branched alkyl of 1 to 6 carbon
atoms, '

(vi) a quaternary group of the formula

R26

+

—N
R
wherein R26, R27 and R28 are each, independéntly, a branched or

unbranched alkyl group of 1 to 7 carbon atoms and Q-is a
pharmaceutically acceptable counter ion, or
(vii) acycloalkyl group of 3 to 7 carbon atoms,
(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
R30
\<CH2»)\§1’

RY!
whereinris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a
hydrogen atom or alkyl of I to 3 carbon atoms, and wherein two of R29, R30

and R3! may additionally constitute a saturated hydrocarbon bridge of 3 to 5
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5 carbon atons which together with the nitrogen atom between them forma
heterocyclic ring, and wherein one of R68 and R69 may additionally be the
group R59a (F) a group of the formula - CONR70R71, wherein R7Q a 71 are
each, independently, a hydrogen atom alkyl or fluordal ’ﬂ?/‘fe"btfer%ng 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, and
wherein one of R70 and R71 may additionally be the group R59a, (G a group
of the formula - 72, erein R72 is a hydrogen atom straight or
branched al kyl C@)‘%"‘F atpgls\é\fl}e(g}t@gﬁﬁgt%l%ghe@y;tggggp;@y}(S)d:fet@epéhgn fom Bon at ons
or R59a, -34 256%\5?51%%;003 (H (1) a group of the formula -OR73, wherein

R73 is a hydrogen atom an alkyl , fluoroalkyl or acyl group of 1 to 7
carbon at o) @nankiige geougs ofithe bsrmtubee f or mul a - SR74, wherein R74 is a
hydr ogen atom an al kyl, fl u?{;@al kyl or acyl group of 1 to 7 carbon atons,
or R59a, (J) -CN, N~

| /(CHZ)S\N/“\N/R“

':1232 Flz35

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 apd R3S may additionally constitute a saturated
'hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen

atom(s) between them form a heterocyclic ring,

(G) groups of the formula -NR46R47, wherein R40 and R47 are each ‘
independently a hydrogen atom, phenyl which is optionally monosubstituted
with halogen, or RmOd, wherein,Rde is as hereinbefore defined,

(H) saturated or unsaturated heterocyclic groups selected from the class consisting
of pyrrolinyl, pyrrolidinyl, piperidinyl, piperaziny!, morpholinyl and
thiomdrpholinyl, wherein said heterocyclic groups are optionally mono- or
poly-substituted with moieties independently selected from the class consisting
of:

(1) oxo,
(i) -OR191 wherein R101 js:
(a) ahydrogen atom,
(b) alkylof1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with —OH, -OR110 (wherein R110 s
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
(c) acylof 1 to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 ig
an alkyl moiety of 1 to 6 carbon atoms}, -NH,, -NHMe or -NMe,,
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(K) nitro, or (L) halogen; R5 is O or trifluoronmethyl; Zis =N or
=C(R6) - wherein R6 is a hydrogen, fluorine, chlorine, bromne or iodine
atom nethyl or trifluoronethyl; and, R7 is a hydrogen l.uorin hl ori ne,
brom ne or iodine atom nethyl, -CN, nitro or trifluo?%ﬁgf’%@?erezv%o h the
condition that when Zis =N or =C(H)-, R7 is chlorine, trifluoronethyl,
-CN or nitro; and pharmaceutically acceptable salts thereof. Mre preferred
are conpounds of the formula | wherein: Al is =N or =C(H)-; A2 is =N,
or =C(H)-; Dis =N, =C(RI)-, =C(H)-, =C(S02RlI)-, =C(C(OH)- or

= OR)-, wh 1Ay R~ fr f. (A -
TRI006, whi ch 18t HohnCRERTI et SEHEIL] 1K ToiC B Eheg IGARPBRATHY o

carbon atom, in bt ch aPiyEerue o 88 Y aBlns kU RRGR R #8)T o oup
one or nore hydrogen aRINB congitutdRhmnddhydRRsbbRBEREGENG! Yo aced wi t h:
(1) oxo, atorns 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) -COORI104, wherein R104 is aliyl of 1 to 7 atoms,
(iii) -CONRI05R 106, wherein R105 and R106 are each independently:
(a) ahydrogen atom,
(b} straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3to 7
atoms,
(c) benzoyl,
(d) benzyl or
(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112 wherein R112 j5 alkylof [ to 6

carbon atoms,

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

(iv) -COORI07 wherein R107isa hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,

(v)  straight or branched alkyl of [ to 7 carbon atoms, alkenyl or alicynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 c'arbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkyny! or cycloalkyl group is

optionally replaced with a moiety independently selected from the class

consisting of:
li

(a) oxo,
(b) 'OH,
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(1i1) 15henyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with: -35 21 Novenber 2003 (a) alkyl of 1 to 3 carbon atons, (b)
-000H, (c) -SRCH, (d) -POOH)2, (e) a group of the fo la - wherein
R8 is straight or branched alkyl of 1 to 5 carbon ato 8Ye"8?/%|¥§?kyl of 3
to 5 carbon atons, (f) a group of the formul a-NRORI O wherein RO and R O
are each independently a hydrogen atom alkyl of 1 to 6 carbon atons,

cycl oal kyl .of 3 to 6 carbon atonms or acyl of 1 to 7 carbon atons, or
wherein RO and RIO constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which toge wi.t h, t ltrogen atgm between themforma
heterocyclic ring, ®g) ‘éﬁgpoﬂﬂlequgﬁégﬁﬂ“ﬂalo l-tQ:%QPiE’OW‘NOQ}S’Merei n RLl and
R12 are each indepgndeptbyrg, hydrogen atom alkyl of | to 6 carbon atons

or cycloal kyl of 3 to 6 carbon atons, or wherein Rl | and R12 constitute a
sat urat ed hydrocar f®n BNHdge of 3 to 5 carbon atons

() -NHMe,

(g) 'NMGZ,

() -COH, and
() -CO;RI14 wherein R114 js alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
(vi) acyloflto? cafbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a motety iﬁdependent]y selected from the class consisting

of:

(a3 -OH,

(v) -OR!135:wherein R115 is alkyl of 1 to 6 carbon atoms,

(©) -NH, |

(d) -NHMe,

(e) -NMe,,

(f) -NHCOMEe,

(@ oxo,

(ﬁ) -CQ; R116 wherein R116 js alkyl of 1 to 3 carbon atoms,
(i -CN, |

() the halogen atoms,

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

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

(vii) -SO;R'%, wherein R'% is:

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

i phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is

-62-



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 -NMe-, (h) a group of the forpula -ORL3, wherein
R13 is a hydrogen atom or an alkyl or acyl group of 31 Ngvembes 2083 at onrs,
(i) a group of the fornmula -SR 14, wherein R14 is a hydrogen atom or an
al kyl or acyl group of 1 to 7 carbon atons, (j) -CN, or -36 21 Novenber
2003 (k) an am dino group of the formula 1s A 1'R 16 R17 (1) wherein R15
R16 and R17 are each, independently, a hydrogen atomor alkyl of 1 to 3
carbon atonms and wherein two of R15 R16 and R17 may additionally
constitute a satur aPRPmlinselsirueshwishogger mere moichesselegte diormthons whi ch

2 Group of the formirs CRPCOREE S peREhLAGRs AR SR ALGEARPEYC! 1 C 1IN0
1 to 6 carbons, and -OR117 (wherein R117 js hydrogen or alkyl of
1 to 6 carbon atoms),
(b) aheterocyclic group selected from the class consisting of
- pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
_'thioniorpholinyl, wherein said heterocyclic group is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR 118 (wherein R118 js hydrogen or alkylof 1t0 6

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

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

alkyl of 1 to 6 carbons, and —-OR119 (_wheréin RI119 5 hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR', wherein R'% is:
-(a) afyl 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
optionallvy substituted with one or more moieties selected from the

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

I to 6 carbons, and -OR120 (wherein R129 is hydrogen or alkyl of
1 to 6 carbon atoms),

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

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

carbon atoms), or
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contains 1 to 3 carbon atons, (m a group of the fornula - NHCOGal kyl ,
wherein the alkyl noiety contains 1 to 3 carbon atons, (iii) a group of
the forrmula - COOR18, wherein R18 is straight or branch ¢N0@£%Kéréqb3l to 7
carbon atons or cycloal kyl of 3 to 6 carbon atons, (iv? a group of the

f ormul a- CONR19R20, wherein R19 and R20 are each, 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 themform a

het erocyclic ring,, an i m in ,sai.d hydrocarbon bridge
Is optionally repl %’ie%nl‘g@% 8’()&”%&-3@?)%?@%% ?mf’\)‘fheéelﬁls?}éﬁh%’? the formul a
-OR21, wherein R21 is moiByds ogonally aubstiaitedwith biddhére afioiticaRelkeddal kyl or

acyl group of 1 to 7 carbon atons, wherein ne or nore _hydrogen atons of
said al kyl or acyl gro'%ﬂ“ébee&%%tcioﬁﬁﬁinlgf Wé}ﬁf"&@%é‘oﬁlst $iragghy op hysnched

I ndependently sel ected.from.the cl,ass c |, o of 12—% - Qal kyl (wherein
the al kyl noiety cont aarI{‘PQ O?lttg%éaﬁbgpﬁgﬁgé@%ns)&glegm, - Iwg%&ﬁ I NMe2, -37
21 Novenber 2003 (Vi) ak@oURo 6fcaitad afadishul a - NR23R24, wherein R23 and R24
are each, )
(ix) -CHO, '
(x) the halogen atoms, and
(x1) aryl or heteroaryl which is selected from the class consisting of phenyl,
thiopheny!, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl and imidazolyl, and

(I)  the halogen atoms,

X isan oxygen atom; _
R3 s branched or unbranched alkyl of 1 to 3 carbon atoms;
R4 isa group of the formula —CH2R5 5, wherein,
RS is:
phenyl, which is optionally substituted at the 4-position with:

(A) R59d, which is afyl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said ary! or heteroaryl group is optionally replaced
with:

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

of 3 to 6 carbon atoms, which alky! or cycloakyl group is
optionally mono- or polysubstituted with halogen or oxo,
(i) -CN,
(iii) nitro, or
{iv) halogen,
(B) methyl,
(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which atkyl or cycloaky! group is optionaily

monosubstituted with halogen or oxo,
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I ndependently, (a) a hydrogen atom (b) straight or branched al kyl or acyl
of 1 to 7 carbon atons or cycloalkyl of 3 to 7 carbon atons, wherein said
one or nore hydrogen atons of said alkyl or acyl grou e opti 1y
replaced with a group independently selected fron1the8&ﬁ%¥%m %Hgﬁgting of
-OH, -Qalkyl (wherein the alkyl noiety is 1 to 6 carbon atons), -NH2,
-NHMe and -NMe2, (c) a group of ‘the fornmula -(CH2) nDOOH, wherein mis 0, 1
or 2, (d) a group of the formula -(CH2)"COOR25, wherein nis O, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atons, or (e) a

roup of the formyl a - ! HR25, in n.i , 1 or 2, and wherein
gF\’25 !Os strai ght ((ﬁ?rj %r%é@n@éh%f%oﬁwﬁgﬁBvq’@%’bggplséfrﬁ t oy kyppoped
quat ernary group of aldyeof Dfdﬂlbafﬂbod:’ﬁ:ﬁmQOLB%Yoale B??td’!"@d’r?’&rpata%g’ R27 and R28

are each, independently, a branched or _unbranched al kyl group of | to 7
carbon at oms andEQ aigsoup of the formula ~COR72, wherein R72 is a hydrogen atom,

straight or branched alkyl of 1 to 5 carbon atoms, or cycloalky!l of 3 to 5

carbon atoms,

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

(G) -CN,
(H) nitro, or
(I) halogen;

RY is Cl;

Z  is=C(H)-; and,

R7 isCy

and pharmaceutically acceptable salts thereof.

Especially preferred are compounds of the formula I wherein:

Al is=N

A2 is =C(H)-;

D  is=C(SO9RD)- or =C(C(O)R1)-, wherein R is selected from the class consisting of*

(A) -R100e, which is:
branched or unbranched alkyt 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 cycloatkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) oxo,
(i) agroup of the formula -COOR18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,

(iii) a group of the formula —-CONR19R20, wherein R19 and R20 are each,

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



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, (C) branched or unbranched phosphog gamg% gps of 2

to 6 carbon atons, (D) branched or unbranched sul foni rd gy @ of 2to
6 carbon atons, -38 21 Novenber 2003 (E) am dino groups of the formula ,ff/
~N "*-qCH 2 R31 (F) (G whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31
are each, independently, a hydrogen atomor alkyl of 1 to 3 carbon atons,

and mhereln two of R29, R30 and R31 may addltlonally constltute a

e et Fogen e om S BEE 0 el Oiins SRR S S hrt NP gt B i no
groups of the for mahiatediiifidcarbon 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 rcpiaced by

- -0-, -NH-, or -NMe-,
(iv) " a group of the formula —OR?2!, wherein R21 is a hydrogen atom, or a

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

one or more hydrogen atoms of said alky! or acyl group are optionally 7

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,, or

{v) agroup of the formula —NR23‘R24, wherein R23 and R24 are each,
independently,

{a) a hydrogen atom,

(b) straight or branched alky! or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced
with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe;,,

() a grdup of the formula —(CH,),,COOH, whereinm is 0, 1 or 2,

(d) a group of the formula —(CH,),COOR25, whereinn is 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
(e) a group of the formula —{CH;)HCONHR25, whereinnis 0, 1 or'2,

and wherein R23 is straight or branched alkyl of 1 to 6 carbon

atoms,

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

with halogen, or R100e wherein R100¢€ j5 as hereinbefore defined, and
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I (CH2)\ N k R34 132 Ras whereins is 2, 3, 4, 5 or 6, and R32, R33, R34 and

R35 are each, independently, a hydrogen atom or al kyl Sf 1 to||3 car bon
atons, and wherein tw of R32, R33, R34 and R35 nay additiona

constitute a saturated hydrocarbon bridge of 3 to 5 cg? B'BHerﬁ??fré’oﬁhi ch
together with the nitrogen aton(s) between themforma heterocyclic ring,
phenyl, wherein one or nore hydrogen atons of said phenyl group are
optionally and independently replaced with: (i) alkyl of I to 3 carbon
atonms, (ii) -COOH, (iii) -SROH, (iv) -POQOH).2, (v) a group of the
formul a - COOR36, wherein R36 is straight or branched alkyl of 1 to 5

car bon -af‘ehs saprateq or Begaryatedhetgoeyrl greupsselected fivm the clady onkidng - 39 21

Novenber 2003 pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said hetcroéyclic groups are optionally mono- or
poly-substituted with moieties independently selected from the class consisting
of: |
(1) oxo,

(iiy - -OR101, wherein R101 jg;

(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) acyl of 1 to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 j5
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

(d) -CONRIO2R103 wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
_R103 constitute a séturated'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-, dr -NMe-,
or

(e) -COORI04, wherein R104 is alkyl of 1 to 7 atoms,

(it -CONRIOSRI06, wherein R105 and R106 are each independently:

(a) ahydrogen atom, or

(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms, |
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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(vi) a group of the fornula NR37R38, wherein R37 and R38 are each,

i ndependently, a hydrogen atom alkyl of | to 6 carbon atons, cycloal kyl
of 3 to 6 carbon atons or acyl of 1 to 7 carbon atoms, or vvhe 537 and
R38 constitute a saturated hydrocarbon bridge of 3 to E[é’P"HB a%bg whi ch
together with the nitrogen atom between them form a heterocyclic ring,
(vii) a group of the formula - CONR39R40 wherein R39 and R40 are each,

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

hydr ocar bon bridge of 3 o 5 car borgil at.ons g to ether with the nitrogen
at om bet ween t hem f or nf¥ ﬂ‘é?@f‘b‘éféﬁ I@(dch‘e\r&onbﬁ Beif APUenRlly geplacedon at om i n
sai d hydrocarbon bridgepi, sngterJméy replaced by - 0-, -NH, or -Nwe-,
(viii) a group of the formul'a - OR41, wherein R4l is a hydrogen atom or an
al kyl or acyl gw@upC@ORﬂO?mﬂeraarRi@ﬁ i9d Ry ogdn A9m orGeraight &f brikthed or nul a
-SR42, wherein R42 | s a{]%/ en atom or an alkyl or acyl group of | t
carbon at ons, (x) 2 ofgh 1o 4earbofhatams di no group of the formula N8, 1 °

(v) straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2

o7
e

to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more

hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is

optionally replaced with a moiety independently selected from the class

consisting of:

(a) oxo,

(b) -OH,

(c) -OR113 whereinR113 ié alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

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

{h) -CO;H, and
(i) -CO, R wherein R114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
(vi) acylofl 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,

(by -OR! 15, wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NHy,

(@ -NHMe,

(e) -NMe,,

() -NHCOMe,

(g} oxo,
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N Ras wherein R43, R44 and R45 are each, independently, a hydrogen atom or
al kyl of 1 to 3 carbon atons, and wherein two of R43, R44 and R4A5 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon

at ons which together with the nitrogen aton(s) between?i AONFTBFMYS
heterocyclic ring, -40 21 Novenber 2003 (H) groups of the fornula - NR4GR47,
wherei'n R46 and R47 are each (1) independently a hydrogen atom phenyl
which is optionally nono-or polysubstituted with hal ogen, or RI00b,
wherein R100b is as herei & ore defined, saturated or unsaturated

het erocyclic groups selected fromthe class consisting of imdazolinyl,

| m dazol i dinyl, pyggyol Logl R1PY ittt RS is alyP8T | & Nidrbon AtbRSS azi Nyl ,

nmor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
t et rahydr of ur anyl , enz6Ni oxol yl , tetrahydrothi ophenyl and sul fol anyl,
wherei n-sai d heterogycly i s optionally nono- or poly- substdtuted
with noieties inde ndg{ﬁﬁég/{gggﬁteoc eéd fromthe class consisting of. " (i)
0Xxo, (k) heterocycles selected from the class consisting of pyrrolidinyl,

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) -SO.R', wherein R' is:
- (a) phenyl, wherein said phenyl moiety is optionally substituted with

- one or more moieties selected from the class consisting of the

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

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

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

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR 118 (wherein R118 is hydrogen or alkyl of 1 to 6

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

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

alkyl of 1 to 6 carbons, and ~OR119 (wherein R1 19 is hydrogen or
alkyl of 1 fo 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



(i1) -OR101, wherein R101 is: (a) a hydrogen atom (b) alkyl of 1 to 7
carbons, wherein any hydrogen atom of said alkyl group is optionally
replaced with -OH, -OR110 (wherein R110 is an alkyl npjety of 1 to 6
carbon atoms), -NH2, -NHVe or -NMe2, (c) acyl of 1 to 7' BaVeBRR 2%RRer ei n
any hydrogen atom of said acyl group is optionally replaced with -OH, -ORl
11 (wherein R111 is an alkyl nmoiety of 1 to 6 carbon atons), -NH2, -NHW
or -Nwve2, (d) -CONR1O2R103, wherein R102 and R103 are each independently a
hydrogen atomor alkyl of | to 7 atons, or wherein RI02 and R103
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrordR0gihercinet \MEanhydregenf aratiyd of hes ecabyel i ¢ ring, and
wherein one carbon atomin said hydrocarbon bridge is optionally replaced
by -0-, -NH, or -Nve-20mgy (e) -COORL04, wherein R104 is alkyl of Ito 7
atoms, (iii) ; mﬁbom&c%ﬂ%&ws %d%ﬁtﬁé@@s@é&sﬁﬁﬁ@of ndependent|y:
(a) a hydrogen ato -41 21 "Novenber 2003

' 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
carbon atoms}, or

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl

moiety is optionally substituted with one or more moieties selected

from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms), and
(ix) -CHO;
X  isanoxygen atbm;
R3  is branched or unbranched atkyl of 1 to 3 carbon atoms;
R4 s a group of the formula -CHoR3%, wherein,
R33 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, wilerein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced

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

(iii} mitro, or
(iv) halogen,
(B) methyl,
(©) -CN,
(D)} nitro, or
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(b) straight or branched alkyl of 1 to 7 atonms or cycloal kyl of 3 to 7
atons, (c) benzoyl, dt (d) benzylor (e) phenyl, wherein said phenyl ring
is optionally nmono- or polysubstituted with -OR112, wh i n i,s al kyl
of 1 to 6 carbon atoms, or, wherein R105 and R106 cons?ﬁ?ﬁ?@ﬁ%e%§¥ﬁrated
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
at om between them forma heterocyclic ring, and wherein one carbon atomin
said hydrocarbon bridge is optionally replaced by -0-, -NH, or -NMWe-,
(iv) -COOR107, wherein R107 is a hydrogen atom .or straight or branched
al kyl of 1 to 7 _carbon atons , (v) straight or branched alkyl of 1 to 7
car bon at ons, éﬁkeh?Pg%% al kynyl of 2 to 7 carbon atons, or cycl oal kyl of
3to 7.§9r90 g, wherein one or nore hydrogen atons of said al kyl, al kenyl,
al kynyl™or %9 | oal kyl group is optionally replaced with a noiety
i ndeperglentit ycggl.amiied fromthe class consisting of. (a) oxo,. (b) -OH,
(c) -CR%}3, wherein R113 is alkyl of 1 to 6 carbon atons,

R/ isCl

‘and pharmaceutically acceptable salts thereof.

More especially preferred are compqunds of the formula I wherein:

Al s =N-;

A2 is=C(H)-;

D is=C(SOzR1)- or =C(C(O)R1)-, wherein R is selected from the class consisting of:

(A) -Rr100e, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl of 3to 6
carbon atoms, in which alkyl, or cycloalkyl group one to three hydfogen atoms
are optionally and independently replaced with:
(i} oxo,
(i)  a group of the formula ~COOR18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,

(iii) a group of the formula ~CONRI®R20, wherein R19 and R20 are each,
independen_tly, a hydrogen atom, atkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-O-, -NH-, or -NMe-,

(iv) a group of the formula ~OR2!, wherein R2! is a hydrogen atom, or a
straight or branched alky! or acyl group of 1 to 7 carbon atoms, or

(v) agroup of the formula -NR23R24, wherein R23 and R24 are each,
iﬁdependently,
(a) ahydrogen atom,



(d) -OCOCH3, (e) -NH2, (f) -NHWVe, (g) -Nwe2, (h) -CO2H, and (i) -CO2
R114 wherein. R114 is alkyl of 1 to 3 carbon atons, or cycloal kyl of 3ht3
7 carbons, (vi) 6cyl of Ito 7 carbon atons, which mayb r ai ght ranche
or cyclic, and wherein one or nore hydrogen atons of gﬁ\‘t&\’%'g ‘Fr?é%ogup i's
optionally -42 21 Novenber 2003 replaced with a noiety independently
selected fromthe class consisting of: (a) -OH (b) -OR 15, wherein R115
is alkyl of 1 to 6 carbon atons, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f)
-NHCOMe, (g) oxo, (h) -CO2 R116 wherein R116 is alkyl of 1 to 3 carbon

at ons, ' (b) straight or branched alky! or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms,

(¢) & group of the formula (CH,),COOH, wherein m is 0, 1 or 2,

(d) a group of the formula ~(CH,),COOR23, wherein n is 0, I or 2, and
wherein R23 is straight or branched alky! of i to 6 carbon atoms, or

.('c) 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,
| piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, wherein said
heterocyclic groups are optionally mono- or di-substituted with moieties
independently selected from the class consisting of:
(i) oxo,
(i) -ORI01, wherein R101 js;

(@) ahydrogen atom,

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

(c) acylof1 to 7 carbons, wherein one 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;,

- (d) -CONRIO2RIO03 wherein R102 and R103 are each independently

a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon

atoms which together with the nitrogen atom between them form a

heterocyclic ring, and wherein one carbon atom in said

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

(&) -COORI104 wherein R104 is alkyl of 1 to 7 atoms,
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(1) -CN, 0) the halogen atons, (k) heterocycles selected fromthe class
consisting of imdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl

pi peridinyl, piperazinyl, norpholinyl, thionnrpholiny% th| |85nyl
azepinyl, tetrahydropyranyl, tetrahydropyranyl, benzo 1§Qﬁﬁ r20

t et r ahydr ot hi ophenyl and sul folanyl, and (1) aryl or heteroaryl sel ected

fromthe class consisting of phenyl, naphthyl, indolyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl,
i soxazolyl, imdazolyl, isothiazolyl, oxadiazotyl, tri azol yI :

t hi adi | yl 1d | I, d I , 1soindolyl,
benzol b] f ur any! U az'na#“%ﬁ%iﬁb&%m RinaiR 06 snesacbimdepeadpnly:
benzi m dazol yl, qui ggl 'QM dro odg(?}hn&l inyl, purinyl, qui noI i zi nyl,

ci nnol i nyl, pthalanl qui hyl, ,napthyrldlnyl pteridinyl and
qui nazolinyl, (vii )@Soslﬂjg)@orbalaaclmdmllﬁ‘l 08! tcs7 atoa)s Cﬂlcyd:loﬂkyil‘tﬂ‘Babqar yl whi ch

i's selected from the gr Si.sti o henyl ., napht hyl | ndol yl ,

t hi ophenyl, pyridyl, ﬁlsdfolﬁ?m S?’H%W OT‘SS?&}%W Igm“B)%%&R)tFW Yt hi azol ylI ,
pyrazol yl, isoxazolyl, S =40 XY oxachy riazol yI

t hi adi azol yl, pyri da2| nyph&éa%)éyrugl;? ‘r;lmllh 8 I’Iggl ny¢Wherel gglym %}ﬁdlk}{lsoi ndol yI ,
benzo[ b] f ur anyl moiety of 1 to Gca:bon atoms), -NH,, -NHMe, -NMe,,

pyrrolidinyl, plperldmyl, piperazinyl or morpholinyl,
or, wherein R105 pd 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 bridgc is optionally replaced by
-0O-, -NH-, or -NMe-,
(iv) -COORIO7 wherein R107 isa hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
(v) straight or branched alkyl of I 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,

() -OH,

(¢) -ORI1I3, wherein R113 js alkyl of  to 6 carbon atoms,
(d) -OCOCH;, |

(e} -NH,

(fy -NHMe,

(8) -NMe;,

~(h) -CO.H, and
(i) -CO,R!4 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
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-43 21 Novenber 2003 benzo[ b]t hi ophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,
cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl, eridinyl and e
qui nazol inyl, wherein said aryl or heteroaryl nmiety i%P%BW¥%%§%$9g
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
-OR117 (wherein R117 is hydrogen or alkyl of 1 to 6 carbon atons), (b) a
het erocyclic group selected fromthe class consisting of imdazolinyl,

i ni dazol i di nyl, . Linyl li dinyl, piperidinyl, . pi i nyl ,
mor phol 1 nyl . t Porsy b#fcl Prerbanatagmt wiisthpky be g hrancHeg o S¥ifiar opyr any!
tetrahydrof uranyl , andQReedh 8%Obwo hyded eﬁfamm@amb@ry%fbu@mpﬁéﬁaml anyl ,

|

wherein said heterocyclic group is optionally substituted with one or nore
noi eti es sel ect ed replaend witlea g1oipty selested Somyibe elpssioppsisiingofen at ons, strai ght
or branched al kyl(agf @I{O 6 carbons, and -ORl 18 (wherein RI 18 is
hydrogen or al kyl* of ’0 6 carbon atons), or (c) straight or branched

al kyl of 1 to 7 at@ys, onMidbQiHRres@RA1 B sYIby] oPPikdh ¥arben MBhisonal |y substituted
wth one or nore nnleties sel ected ’ ,

{c) -NHa,

(d) -NHMe,

(e) -NMe;,

() -NHCOMEe,

(g) oxo,

(h). -CO; R116, wherein R116 is alkyl of 1 to 3 carbon atoms,
@ <N,

(i) the halogen atoms,

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

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

(viD) -SO;R!%, wherein R'® is:

(a) phenyl, wherein said phenyl moiety is optionally substituted with

one moiety selected from the class consisting of the halogen atoms,
_ straiéht or branched alkyl of 1 to 6 carbons, and -OR 117 (wherein
R117 is hydrogen or alkyl of 1 to 6 carbon atoms),

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

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

atoms), or
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fromthe class consisting of the hal ogen atons, straight or branched al kyl
of 1 to 6 carbons, and-OR119 (wherein R119 is hydrogen or alkyl of 1 to 6
carbon atons), (viii) -COR109, wherein R109 is: (a) arﬂ or het ezrgsryl
which is selected fromthe class consisting of phenyl 2! NGEHIRS120% ndol yI |
t hi ophenyl, pyridyl, pyrimdinyl, fiuyl, pyrrolyl, oxazol yl, thiazolyl,

pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl, triazolyl,
t hi adi azolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[b]thi ophenyl, indazolyl, benzthiazolyl,

benzi m dazol yl, quinolinyl, isoqui noI inyl, purinyl, quinolizi nyI

cinnolinyl, 21 Nove(?bersnzmmo(brﬁmﬁheﬁalkarhoﬁlwo 7 ajen ovbsteimsdid a]kabt hyr| di nyl ,

pteridinyl and quinazo n or ety is
optionally substitute I\ﬁg is oﬁf’ I%ﬁyﬁ%b ghgr%(ﬁ'ﬁ(h% HS‘}%IF% {?{tﬁiﬁ’ﬁi‘ e Lass
consisting of the hal ogs#ssabmimingif i l@higeo brobispnalddotidheatiid] bp 6
carbons, and -OR120 (wherein R120 is hydrogen or al kyI of I to car bon
atoms), (b) a heterocycl o earbens, adl-€R B4 (Fhemin Bk Ods agogangiatitylof of

i m dazol i nyl , i m dazol ifj{'oryﬁl:drb(pry &)l nyI pyrrolidinyl, piperidinyl,

(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

: '.RI:’-’0 is hydrogen or alky! 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 dptionaily substituted
with one halogen, straight or branched alkyl oflto 6 cai'bons, or
-OR12! (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
1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or alkyl of
1 to 6 carbon atoms), and

(ixy -CHO;
X  1is an oxygen atom;
R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;

R4  isa group of the formula ~CHHRA3, wheréin;

R3S is:
phenyl, which is optionally substituted at the 4-position with:

(A) 'R39¢ which is aryl or heteroary! selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
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pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl
and sul fol anyl, wherein said heterocyclyl is optional?yP@H ;ﬂﬁﬁd mnth
one or nore hal ogen, straight or branched al kyl of 1 car ons,

-OR121 (wherein R121 is hydrogen or alkyl of 1 to 6 carbon atons), or (c)
straight or branched alkyl of | to 7 atons, wherein said alkyl npiety is
optionally substituted with one or nore noieties selected fromthe class
consi sting of the hal ogen atoms, straight or branched alkyl of 1 to 6
carbons, and - OR122 mmhﬁmeamanEZmM$thdhﬂgﬂﬂqmgnn@hkmhuﬁﬁuyn#mmﬁdcarbOﬂ
atons), (ix) -CHO (x% t he hal ogen atons, and (xi) aryl or heteroaryl which
is selected fromthe” ?ass consi sting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, qpyﬁhah inyl, furyl, pyrronI, oxazolyl, thiazolyl
pyrazol yl, isoxazoly im azonI i sot hi azolyl, oxadiazolyl, triazolyl,
t hi adi azol yl , pyrlddié ypN}pyraZ|nyI, triazinyl,

indolyzinyl,isoindolqu Qﬁﬂfg%b]furanyl,benzo[b]thiophenyl,indazolyl,
benzt hi azol yl , benzim‘dazol’yl, quinolinyl, isoquinolinyl, purinyl,

qui nol i zi nyl, ci nnol@w)ylhalogedmal ani nyl, qui noxalinyl, napthyridinyl,
pteridinyl and q&hnaﬁghh?yl,

© N,
(D) nitro, or
(E) halogen;

RS is CI;
Z  is=C{H)-; and,
R7 isClh

and pharmaceutically acceptable salts thereof.

Penultimately preferred are compounds of formula I wherein;
Al is=N-
A2 is=C(H);
b is =C(802R1)—, wherein R1 is selected from the class consisting of:
(A) methyl, and 5 ,
(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl and morpholinyl wherein said heterocyclic groups are
optionally mono- or di-substituted with moieties independently selected from
the class consisting of:
(i) oxo,
(i) -ORIOL wherein R101 s:
(a) ahydrogen atom,
(b) alkyl of I to 7 carbons, wherein one hydrogen atom of said alkyl

group is optionaily replaced with —OH, -OR110 (wherein R110 jg
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t he hal ogen atons, and -45 21 Novenber 2003 (K) -CN, X is an oxygen atom
R3 is branched or unbranched al kyl of, 1 to 3 carbon atons; R4 is a group
of the fornula -CH2R55, wherein, R55 is: aryl or heterogaryl which is

sel ected fromthe class consisting of phenyl, pyridyl,215%8339?ﬁ%¥@inyl,
wherein one or nore of the hydrogen atons of said aryl or heteroaryl group
is optionally and independently replaced with: (A) R59b which is aryl or
het eroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,and thiazolyl, wherein one

of the hydrogen atons of said aryl Qr heteroaryl roup i.s optionally
repl aced with: (i) branﬂlajg)'ld?o’ﬁ‘g(&fjﬁeEéﬂ’&’&f‘ﬁiﬂm%ﬁ 2 NBMearbbMeat ons or
cycloalkyl of 3 to 6 cgrbon atons, which al kyl or cycl oakyl group is

optional |y nono- or polysubstituted with halogen or oxo, (ii) -CN,  (iii)
nitro, or (iv) hal ena,tcyl of 1 to 7 carbons, wherein one hydrogen atom of said acyl

group is optionally replaced with -OH, -QOR111 (wherein R111 jg
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

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

(a a hydrogen atom, or

(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms, wherein said alkyl or cycloalkyl group is optionally
monosubstituted with -OH, -OR-123 tﬁvherein R123 is an alkyl
moiety of  to 6 carbon atoms), -NH,, -NHMe, -NMe,,
pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl,

| or, wherein R105 and R106 constitute a saturated hydrocarbon

bridge of 3 to 5 carbon atoms which together with the nitrogen
atom between them form a heterocyclic ring, and wherein one
carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,

(iv) -COORI07, wherein R107 is a hydrogen atom, or straight or branched
alkyl of | to 7 carbon atoms ,

(v} straight or branched alksll 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,

(¢) -ORN3 whereinR113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCHS;,

{e) -NH,,
(f -NHMe,
'8 -NMe,

(h) -CO,H, and
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(B) nethyl, which is optionally trisubstituted with fluorine atons or is
optionally nonosubstituted with R59b, (C) branched or unbranched al kyl of 2
to 6 carbon atons or cycloal kyl of 3 to 6 carbon ator? whi C‘S ?}Q@O{I or
cycl oakyl group is optional |y monosubstituted with haf bJ8HBPYEHE° (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 forrmula -COR72, wherein R72 is a hydrogen atom straight or branched

al kyl of 1 to 5 carbon atons, cycloal kyl of 3 to 5 Carbon atons or R59b 21
Novenber 2003 (F).a upgi he. ] Ay ein R73 is a hydrogen
atom an al kyl- ?(l)f I 8‘2@6% %F’E’S‘r%‘r{a%%éag‘dgg{gf tolmggofl %%‘P%ooﬁ at ons, or
R59b, (G -CN, R (clalicylaf 3ab 7(datboagl ogen;, R5 is d; Zis =C(H-; and,
R7 is d; and Shar maceuti_cal |y acceptable salts thereof. Even nore

preferred ar dVBodpuiddo dicather afospsnyhich may pestesight, 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:

(@ -OH,

(®) -ORS.wherein R115 is alkyl of 1 to 6 carbon atoms,

(c) -NH

(d) -NHMe,

(e) -NMey,

() -NHCOMe,

(g) oxo,

(h) -CO,RII6 wherein R116 ig 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

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

(vii) -SO;R'®®, wherein R'% is:

(a) a hetefocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl wherein said
heterocyclic group is optionally substituted with one moiety
selected from the class consisting of straight or branched alkyl of 1
to 6 carbons, and -OR118 (wherein R118 s hydrogen or alkyl of 1
to 6 carbon atoms),

(viii) -COR'®, wherein R!% is:
(a) a heterocyclic group selected from the class consisting of
;  pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl wherein said
heterocyclyl is optionally substituted with one halogen, straight or
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Al is=N; A2 is =C(H)-; Dis =C(R)-, =C(H)-, =C(SQ2RI)-, =C(C(OH) -
=C(C(ORl)-, wherein RL is selected fromthe class consisting of: (A
-RIOOC, which is: branched or unbranched al kyl of 1 to fi car bger}z%gg
al kenyl of 2 to 6 carbon atons or cycloal kyl or cycl o% [2‘ to 6
carbon atons, in which alkyl, alkenyl; cycloal kyl or cycloalkenyl gr oup
one or nore hydrogen atons are optionally and independently replaced wth:
(1) (ii) oxo, phenyl, wherein one hydrogen atom of said phenyl group is
optionally replaced with: (a) alkyl of 1 to 3 carbon atons, (b) -COOH,

(c) -SGOH (d) - PAz 5 bl T UETESE 2892, or -or 121 (wherein R121 g
' hydrogen or alkyl of 1 to 6 carbon atoms), and
: (ix) -CHO;
X isan oxygen atom,

R3 is methyl;

R4 *'is a group of the formula —CHyR55, wherein,
R3S is:
phenyl, which is optionally substituted at the 4-position with:

(A) RS9 which is aryl or heteroaryl selected from the class consisting of
phenyl, pyridyl, and pyrimidinyl

B) -CN,
(B) nitro, or
(C) halogen;

R> isCl

Z  is=C(H)-; and,

R7 s CIL;

and pharmaceutically acceptable salts thereof.

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

depicted below in formula I1.

5 7

R Z R
I =
U
1
R A N X
\DaN—"—\I'-r R3

R @)

Also preferred ate the following specific compounds:

19.



(e) a group of the formula -000R8, wherein R8 is straight or branched
al kyl of 1 to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons, e (f) a
group of the formula -NROR10, wherein RO and RIO are e fh indegﬁﬁgently a
hydrogen atom alkyl of | to 6 carbon atons, cycl oal k§] NgYeraoer car bon
atons or acyl of 1 to 7 carbon atons, or wherein RO and RIO constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between themforma heterocyclic ring, (g) a group of
the formula -CONRI I R12, wherein RI | and R12 are each independently a
hydr ogerciat o &l kyl of 1 to 6 carhgn ong; or cycloal kyl of 3 to 6 carbon
atons, or i lein R | and R12 const] e a saturated hydrocarbon bridge
of 3 to 5 &ardon atons which togethe th the nitrogen atom between t hem
forma heterocyclic ring, and wherein jone carbon atomin said hydrocarbon
bri dge iﬁ oﬁi' pal |y replaced by -0-, o Or -NMe-, (h) a group of the
formul a f 3/ Wwherein R13 is a hyd enj/atom or an alkyl or acyl group
of 1to arpon atoms, (i) a groupxgfNt{i€ formula -SR 14, wherein R4 is a
hydr ogen ato an al kyl or acyl grou to 7 carbon atons,

O0=5=0 0:?:0

o

N0

5

OZT"—"O

/ Z




-CN, or (k) an amdino group of the formula N R15 wherein R15, R16 and R17
are each, independently, a hydrogen atomor alkyl of Ito 3 carbon atons
and wherein two of RI5 R16 and R1l7 may additionally co ﬁh‘tUte %Wﬁaturated
hydr ocarbon bridge -48 21 November 2003 of 3 to 5 car bohNQYQRRer h
together with the nitrogen aton(s) between themforma heterocyclic ring,
(1) a group of the fornula - NHCONHal kyl, wherein the alkyl noiety contains
1 to 3 carbon atons, (n) a group of the formula - NHCOGal kyl, wherein the
al kyl nmoiety contains 1 to 3 carbon atons, (iii) a group of the formula
- COOR18, wherein R18 is straight or branched alkyl of 1 to 7 carbon atons
or cycl gal kyl & 3 to 6 carbon ato@fs Cla group of the formula
- CONRL9RZ28herein R19 and R20 are i ndependently, a hydrogen atom
al kyl of akyl of 3 to 6 carbon atons, or
wherein Rl 0 i satu ated hydr ocar bon bri dge of 3 to 5
carbon at ony ' ) i Q
N:q(
N

Br

Ci Cl Cl @]
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the nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-,

-NH, or -NMe-, (v) a group of the fornmula -OR21, wheregi 1 i hydr ogen
atom or a straight or branched al kyl or acyl group o?ﬁﬁoydngaigﬁgon
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 -OH, -Galkyl (wherein the alkyl noiety contains | to 6
carbon atons), -NH2, -NHWe and -Nwe2, (vi) a group of the formula
-NR23R24, wherein R23 and R24 are each, independently, (a) (b) a hydrogen
atom straight or branched al kyl or acyl of 1 to 7 carbon atons or

cycl oaldyl Qf 3 to 7 carbon atons, Mhereiqﬂsaid one or nmore hydrogen atons
of said a or acyl group are op?l replaced with a group

i ndepende selected fromthe clas sisting of -OH -Qalkyl (wherein

t he al kyl iety is 1 to 6 carbon. atony -NH2, -NHMe and - NMe2, -49
N
0
N—=
!
0=5=0 ' ===N
N y
%ji? N
0" NH, 0~ “oH
Cl Cl Ci
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21 Novenber 2003 (c).a group of the formula -(CH2). COOH, wherein mis 0 1
or 2, (d) a group of the formula -(CH2)"O00OR25, wherein nis O, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 ca%&pdatg %ﬁ (e) a
group of the formula - (CH2) " CONHR25, wherein n is 0, 12005 MBHEWher ei

R25 is straight or branched alkyl of 1 to 6 carbon atons, (vii) a
quaternary group of the fornmula Res I R27 Q 128 wherein R26, R27 and
R28 are each, independently, a branched or unbranched al kyl group of | to
7 carbon atonms and Q is a pharmaceutically acceptable counter ion, or
(viii) a gycl aI kyl group of 3 to 7 garbon aé,oms, (B) branched or
unbranched garBpxylic acid groups of carbon atons, (C) branched or
unbranched pghagsbhoni ¢ acid groups of 2 b carbon atonms, (D) branched or
unbranched sulf oni c aci d groups of 2 to % carbon atons, (E) am dino groups
of the fo,r\[rru :

2 N

0=85=0
;

(J

x




"--(CH R31 whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each,

i ndependently, a hydrogen atomor alkyl of | to 3 carbon atons, and

wherein two of R29, R30 and R31 nay additionally constitute a saturated

hydr ocarbon bridge of 3 to 5 carbon atons which togethbMovGEererR83ni t r ogen

aton(s) between themforma heterocyclic ring, R29 Rso -50 21 Novenber

2003 (F) guanidino groups of the formula /R331 | ~R 34 i(CHz)~-N\N R32

Ras 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

3,yR34 and R35 may aqgitiona&#y constitute a saturated

ydge of 3 to 5 carbon ich together with the nitrogen
0

two of Rg2,
hydr ocar bo

N—1(N
Qﬁ/ .

=

Br
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aton(s) between themforma heterocyclic ring, (G phenyl, wherein one or
nore hydrogen atons of said phenyl group are opti onaIIy and i ndependently
replaced with: (i) alkyl of I to 3 carbon atonms, (ii) (|||é - SO2CH,
(iv) -PO(OH)2, (v) a group of the formul a - COOR3S, mhe?ENHV%%eﬁ@O trai ght
or branched alkyl of Ito 5 carbon atons or cycloal kyl of 3 to 5 carbon
atons, (vi) a group of the fornmula -NR37R38, wherein R37 and R38 are each,

i ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons, cycloal kyl

of 3 to 6 carbon atons or acyl of 1 to 7 carbon atons, or wherein R37 and
R38 consgitute g,saturated hydrocarbon br| dge of 3 to 5 carbon atonms which
t oget her the nitrogen at om betesg et f orm a heterocyclic ring,
(vii) a gra pf the formul a - CONR39R erein R39 and R40 are each,

i ndependent Iy, a hydrogen atom al kyl | to 6 carbon atons or cycl oal kyl
of 3 to 6 canbon atoms, or wherein R39 and R40 constitute a saturated

hydr ocar ber ‘ ich together with the nitrogen
at om bet and wherein -51

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

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

formula
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21 Novenber 2003 (H) (l) one carbon atomin said hydrocarbon bridge is

optionally replaced by -0-,
-OR41, wherein R41 is a hydrogen

- NH,

or - NMe-,

atom or an or

al kyl 2

A

(viii) a group of the fornula

ARBeshe 2o

f 1to 7

carbon atons, (ix) a group of the formula -SR42, wherei ydr ogen
atom or an alkyl or acyl group of 1 to 7 carbon atons, (x) -CN, or (xi)
an am dino group of the formula 43 N Al R44 ' Ras wherein R43, R44 and

R45 are each, independently,
at ons,
sat urat ed hydrocarbon bridge aft

the nitrogen aton(s) between the

wherein,

a hydrogen atom or
and wherein two of R43, R44 and R45 nmay' additionally constitute a
atonms which together with

al kyl

3 tQ 5ocar bon

m a heterocyclic ring,

R' is selected from the class consisting of:

{(A) hydrogen,
(B) the halogen atoms, and
(C) SO;M" wherein M is
(0 Li,
(i) Na*,
(iiiy 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

M)
(i) pyridyl, and

phenyl,

(1i) pyrimidyl, and
€) CN

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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groups of the fornmula -NR4A6R4A7, wherein R46 and R47 are each independently
a hydrogen atom phenyl which is optionally nonosubstituted w th hal ogen,
or R100c wherein R10Oc is as hereinbefore defined, saty{ﬁt%gnggﬂ#ﬁaaturated
het erocyclic groups selected fromthe class consisting P pyrrolinyl,
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and thionorpholinyl,
wherein said heterocyclic groups are optionally nono- or poly-substituted
with noieties independently selected fromthe class consisting of: (i)

oxo, (ii) -OR101, wherein R101 is: ,(a) a hydrogen atom 21 Novenber 2003
(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said al kyl group
i s” opt i gFskierly Hidsgireds tvermediates@nd praducts Topy Retaridied breh@miatographyainkyl  noi et y
of 1to oy v - f.1.to 7 carbons,
wher ei n@ﬁ@?ﬂ%%@%ﬁ@ag%aé ’saélfigh%%f/tﬁﬁzegr upeiogﬁ%)ﬁtﬁg%%%??lg?“fl%l aced with

- OH, - ORthniqugsnNARsimasRigettroscopaand inejtingrpoiirg: Btaofinglmbterifls aad kAgeds ons) ,

-NH2, -N or . - N\Ve2 d) .- R102R103 whey.ein and R103 are each
i ndepen%‘lg%ﬁhflr 9051%%;3?%%‘%?11&%1‘6?@ WPP%?C{"F ‘T’@F‘%ﬂéﬂéﬁ‘rﬁlﬁ 3 usiifer ei n R102
and R1g3ttodndésttibddeinahsScheticd] Gitbriied, ocar bon bridge of 3 to 5 carbon

Intermediates used in the preparation of the compounds of formula I may be prepared by
the method described below and outlined in Scheme L

Scheme I

, ' ' 5 7

R | Z\ R

3 4 R b R’ 1) 2q. Base =
| RXR ~ Heat
HN  >coH T | : N

2 e = 2) Acid o 0
Heat Q( 3

| NCO [}{ R
4

R
[} vV \'

| | -
P,S, - Hydrolysis | P
- N
S s S=_MN__0
< rs 7
N\ N—R
R RrR*

A Vil

An appropriate amino acid (II1) is dissolved in aqueous base (such as, for example, NaOH

KOH, NapCO3, NaHCO3, KoCO3 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
Ll - " - -
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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atons which together with the nitrogen atom between themform a _
het erocyclic ring, and wherein one carbon atomin s?i? hydr ocarbon bri dge
is optionally replaced by -0-, -NH, or -NMe-, or (e 104 rein
R104 i s al kyly of Ito 7 atoms, (iii) - CONRLOSRI06 wher efh El‘i?f%b%{r??a%mG are
each independently: (a) a hydrogen atom (b) straight or branched al kyl of
1to 7 atoms or cycloalkyl of 3 to 7 atoms, (c) benzoyl, (d) benzylor (e)
phenyl, wherein said phenyl ring is optionally mono- or polysubstituted
with -OR112, wherein R112 is alkyl of 1 to 6 carbon atonms, or, wherein R105
and RI106 GAARIsoHER. Reafhil SsBHlilo LA O TbilAag lﬁl%moa%eﬁ sﬁ-i; hon at o
whi ch together with the nitrogen e ween t orma ero 3CI|C
ring, and HWMWGﬁ!FDI@d@Y(S@NbGHS Raom 4 @99$Qﬁ8u tllwldtmadlhtenrdnctdackge acid igpt i onal |y
n R107 is a hydrogen

repl aced H- % % wg e

atom or g crhazfQ%H}f h%#tmg rl%gl\lg é%fe"dglol{ ca ]fyt“i a‘F‘8'm?t 05 & Zw féf‘%lf&‘ example,
sulﬁ.mc acid, methanesulfonic acid, benzenesuifonic acid or hydrochloric acid) in an
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
- 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

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 thiocarbony! at the 4-position of the
ring is more susceptible to nucleophilic conditions. It can be converted to the 4-oxo-
species {VII) by treatment with aqucdus ethanolamine followed by acid hydrolysis,
Purification is easily performed by silica gel chromatography or recrystallization.

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

If one uses the racemic 111 or ester of 11, the product (V or VII) is racemic at the

asymmetric carbon. By starting with a single enantiomer of I1I or ester of ITI, one obtains

the single enantiomer of V or VIL
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21 Novenber 2003 (v) oxo, -OH -OR 13, wherein R113 is alkyl of |I to 6
carbon atons, -OCOCH3, -NH2, (f) -NHWe, -Nw2 -CCQH,andlk-FCQfRI 34 ;
wherein RI 14 is alkyl of 1 to 3 carbon atonms, or cyc 0 o]
carbons, (vi) acyl o¥ 1 to 7 carbon atons, which may b%PQPW%P@ﬁgpgﬁranphed
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: -OH  -OR 115 ,wherein R115 is alkyl of 1 to 6 carbon atons,

-NH2, -NHWe, -NwWe2,
Compounds of formula I where A' =N, A?=CH and D = CH may be synthesized as

illustrated in Scheme II and described below.,

Scheme I
RS /Z RT
T ]
PPh N
o 3 _ VH N N o
O\) : ? . L N R?
O\) O LJO R4
Vil IX
R, _Z. _R’
s
Acid I

e
Ne N
LY
R-d

I (A= N, A2=CH, D = CH)

Azide VIII is added to a solution of PPhs in a suitable solvent such as toluene, under inert
atmosphere and allowed to stir at ambient temperature for about 12— 24 h. The
appropriate thiohydantoin VII is then added and the reaction heated under inert
atmosphere, preferably in a sealed tube at about 130 — 140 °C for about 1-4 days to
provide IX after concentration and purification by silica gel chromatography. An acid,
such as trifluoroacetic acid, is added to a solution of IX in a solvent such as dichloroethane
and heated under inert atmosphere at about 50 — 100 °C for about 12 - 24 h to provide I
(A' =N, A’ = CH, D = CH) after standard workup and purification.

Analogs of [ (A' =N, A= CH) where D is a carbon substituted with various groups, such
as halogen, CN, CHO, an alky! group, an alky! or aryl sulfide, sulfoxide or sulfone, may be

prepared as described below and outlined in Scheme I1I.



- NHCOWe, oxo0, -CO2 R116 wherein R116 is alkyl of 1 to 3 carbon atons, (i)
-CN, 1V) straight or branched alkyl of 1 to 7 carbon atons, al kenyl or
allcynyl of 2 to 7 carbon atons, or cycloal kyl of 3 t%1%0ﬁ§5&§g%0?mhereln
one or nore hydrogen atons of said al kyl, al kenyl, alkynyl™or cycloal kyl
group is optionally replaced with a noiety independently selected fromthe
class consisting of: the hal ogen atons, -54 21 Novenber 2003 (k)

het er ocycl es sel ected fromthe class consisting of pyrrolidinyl,

pi peridi nyl, piperazinyl, norpholinyl and thionorpholinyl, and (1) aryl or
het eroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl,ﬁ%éri 1dinyl, furyl, pyrrolyl and oxazolyl, (vii) -S02R108,
wherein 8IF §- (a) aryl or heteroaryl which is selected fromthe group
consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl thiazolyl and pyrazolyl, wherein said aryl or heteroaryl noiety
i's : R RA_.Z R

R ZL\ . [ 3
| = . 4
N _x N-halogen succinimide N =X
s -
R A :

g

1= 2= =
I (A'=N, A2=CH, D = CH) | (A" =N, A2= CH, D = C-Hal)

RY Z R z, R
® V
RM =
—_——— N N —_— N N
yihd T
<§,N R §},N R®
M E R’

[ {(A'=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, Bror!iandE 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, SOzR or CQ,R, where R is alkyl or aryl.

The desired N-halosuccinimide (about 1 mole equivalent) is added in portions to a solution
of I{A'=N, A’=CH,D= CH), in a suitable solvent such as methylene chioride at about
—10 °C to ambient temperature, preferably at about 0 °C, and stirred for about 2 to 15 h.
Following workup and purification, I (Al =N, A’= CH, D =C-Cl, C-Br, C-I) is obtained.

The halogen substituted compound I (A' =N, A>=CH,D = C-Cl, C-Br, C-I) may be

transformed to an organometallic intermediate I (A' =N, A’=CH, D = C-M, where M is a

meta] atom, such as Li or Mg) by treatment with an organometallic reagent, such as an
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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 -ORl 17 (wherein R117 is hydrogen or alky£1ggvaﬂbéﬁ§ogscarbon
atons), (b) a heterocyclic group selected fromthe class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and thionorpholinyl,
wherein said heterocyclic group is optionally substituted with one or nore
noi eties-selected fromthe class consisting of the hal ogen atons, straight
or branched alkyl of 1 to 6 carbons, and -OR118 (wherein Rl 18 is hydrogen

| k : LROL : Lght._or Dbranched al kyl of 1
'? (r) ? a%/gl#go eiggﬁﬁmg(giag ag Eycf)l[gﬁ%%lfceypgllg ?éa%% ?‘%ﬁ%‘?@”‘%‘i@? Haﬁ'?)gd with one
or nor ersoied wihsinsddcaoplelt, sichamah hechédras bf)mﬁr%dmgud‘%gn{%}ft%\j\hhﬁypgenRlat (igsl .

i gh ., b d | kyl of 1.to arbons, . a - erein
ﬁ;&?gge%ya%ﬁde,ér? 6061*“-'316f Spie ?_EI%!PB_%)% %?%%L?r,m(m‘?‘ﬁgd@’ enriob,orwher ei n R109
i's: (a) anitfiossifora®] & ARYIOr aWicEIdréfSmeRs, 86 bRY1 AAIRR) Nl;\@d% fBRi&t | ng of

henyl , thi ophenyl, pyridyl, pyrimdinyl, figryl, pyrro oxazol yl,
F hi aZoI or Sl’éﬁg dﬁ%}%&zﬁe pgeductisraaplegoal @\%} I, AgF Cid) ‘@K@a@is ameiteny | s

opt i onakipkrimiwaskitt virds Yobfls, 30k KCIMBE §, OR! Sl AG R&leE Sy SOt he
sulfone, an alkyl or ary! 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

sulfones and sulfonamides as described below,

More spcciﬁcélly, 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),ina solvent such as THF with an alkyl magnesium reagent, 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 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, A2 =CH, D = C-CN) is obtained.

Compounds 1 (A' =N, A? = CH, D = C-SO;R where R = alky! or aryl) may be obtained by
treating the organomagnesium species I (A'=N, A’=CH, D = C-Mg) as generated above
with an alkyl or aryl s;ulfonyl chloride. Alternatively, one may add an alkyl- or
aryldisulfide, or an alkyl- or arylthiosulfonate (prepared by oxidizing the corresponding
alkyl or aryl disulfide, for example with m- chloroperoxybenzoic acid in a suitable solvent
such as methylene chloride) and then heating the reaction at about the reflux temperature
of the solvent for about | to 3 h to obtain I (A' =N, A% = CH, D = C-SR, where R = alkyl
or aryl) after workup and purification. The resulting product may be oxidized to the
corresponding sulfoxide or sulfone with a suitable oxidizing agent such as potassium

peroxymonosulfate or m-chloroperoxybenzoic acid.
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class consisting of the halogen atoms, straight or branched al kyl of -55 21
Novenber 2003 1 to 6 carbons, and -OR120 (wherein R120 is hydrogen or al kyl

of 1 to 6 carbon atons), (b) a heterocyclic group sel ed fro e cl ass
consi sting of pyrrolidinyl, piperidinyl, piperazinyl,SﬁkpﬁﬂB?Tﬁ§ﬁgand

t hi onor phol i nyl, wherein said heterocyclyl is optionally substituted wth
one or nore hal ogen, straight or branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R121 is hydrogen or alkyl of 1 to 6 carbon atoms), or (c)
straight or branched alkyl of 1 to 7 atons, wherein said alkyl noiety is

opt i onal pixsdsiTiat 281, WAECENRIAID 2R E0JR! WhdrE R i§ §h &Lk arf ) cl ass
cgnsi sti %H%Jf ther(hal ogen at 0213,1 strai g_ﬁ?por _tgr anlched%a%k%?l r%;BréJbt?o 6
car bons, My de obRired by (Reting the REaRomagrsyimoperienss geablatad abbvewitba® car bon

atons), (i Q—Q? : n i) ar Jf) r_%/(ret_ garyl which
is sel ect%pé))waom t l(éﬁ( épggglogb?)!r){g%g ’i"%g%l erg%‘lé‘%jyésﬁﬁvt:’hai% %ugn to gélr&dyl ,

pyri mi di pselferatityabdut 46/ Y€ olnger arinas atrydsphérbifeczaboyd 15 mpytodaobstbre | S0xazol yl
and i m dgﬁé)v!rixlg the reaction to warm to room temperature over about 30 min to 1 h. Foliowing
quenching, for example with aqueous sodium bicarbonate, workup and purification, I (A =

N, A®=CH, D =C-CO;R) is obtained.

Compounds I (A' =N, A?= CH) with D = C-CHO may be obtained by freating a solution
of the corresponding halide, preferably iodide (I: A' = N, A’=CH,D= C-1), in a solvent
such as THF with an alkyl lithium, such as n-BuLi at about —50 to —120 °C, preferably
about —100 °C, under an inert atmosphere for about 15 min to 1 h. N.N-
Dimethylformamide is added and the reaction gradually allowed to warm to about 0 °C
and stirred for about 1 h. Following quenching, for example with aqueous ammonium

chloride, workup and purification, I (A' =N, A? = CH, D = C-CHO) is obtained,

One may also synthesize certain compounds of the invention by treating the
-organomagnesium intermediate as generated above with sulfur dioxide to generate an

intermediate magnesium sulfinate salt. This intermediate may be treated with alkylating
reagents, such as 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-80,Cl). The sulfonyl chioride can in turn be treated with amines to produce
desired sulfonamides I[{A' =N, A2=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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(J) the halogen atons, and (K) -CN, X is an oxygen atom R3 is branched or
unbranched al kyl of 1 to 3 carbon atons; R4 is a group of the formula

- CH2R55, wherein, R55 is: phenyl, which is optionally titut t the
4-position with: (A R59c, which is aryl or heteroarylEggégﬁP@H%gpgn1the

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: -56 21 Novenber 2003 (i) branched or unbranched
al kyl of 1 to 6 carbon atons or cycloalkyl of 3 to 6 carbon atons, which

al kyl 05 cycloakyl group is optionally nono- or polysubstituted with
Sebsly,

hal ogen® (it) -CN, (iii) nitro, or (iv) halogen, (B) nethyl,
5 7
RA__Z.__R " R
X l
| =
=
s " N X
\\‘( - \ N P
N\ N R? R*
SO
R* o2
o, d
N ( j
() y
IN . Rll
H
I(A*=N, A2=CH, D = SO,NRR) [ (A?=N, A= 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.

The compound bearing the heteroatom can be treated with reagents such as an alkanoyl or
aroyl chloride, alkanoyl or aroyl anhydride, alkyl halide, alkyl or aryl sulfonyl chlorideor
alkyl or aryl isocyanate to produce compounds where I (A' =N, A>’=CH)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

aryl ureas.

More specifically, compounds [ (A' =N, A?= CH) and where D is a carbon substituted
with a piperazinesulfonamide which itself is further N-acylated may be obtained by
treating a solution of the corresponding piperaiinesulfonamide, in a solvent such as N, N-
dimethylformamide with an appropriate carboxylic acid, in the presence of a coupling

agent, such as polystyrene resin-bound carbodiimide, at about 20 °C for about 2 to 24 h.
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(© branched or unbranched al kyl of 2 to 6 carbon atons or cycl oal kyl of 3
to 6 carbon atons, which alkyl or cycloakyl group is optionally

nonosubstituted with hal ogen or oxo, (D) a group of th GPOR67,
wherein R67 is straight or branched alkyl of 1 to 5 Cgih@%éﬂg%%%o or

cycloal kyl of 3 to 5 carbon atons, (E) a group of the fornmula - COR72,
wherein R72 is a hydrogen atom strai'ght or branched alkyl of 1 to 5
carbon atons, or cycloalkyl of 3 to 5 carbon atons, (F) a group of the
formula -OR73, wherein R73 is a hydrogen atom an -al kyl, or fluoroal kyl or

acyl gro . r -GNt 2 1| 0 (AL .hal ogen; RS
is d; Zpgé%&% ﬁgo?%aaglg,pla 9&9&%@”@“‘5"%‘55 1E)ﬂ%iar nglt;%ut %%N w&grg tabfe salts
t her eof Earborharbstitneddevittedh aybtadqipoaritsuldinatide iroobuieddl wherein: Al is
=N-; A2 is =C(H)-;. -57

Alternatively, these compounds may be obtained by treating a solution of the _

corresponding piperazinesulfonamide, in a solvent such as dichloromethane with an

appropriate alkanoylr or aroyl chloride, in the presence of a base, such as triethylamine, at

about —20 to 20 °C, preferably about 0 °C for about 15 minto 2 h. F ollowing quenching,

for example with aqueous sodium bicarbonate, wbrkup and purification, the desired

acylated piperazinesulfonamides are obtained.

Compounds I (A' =N, A% = CH) and where D is a carbon substituted with a
piperazinesulfonamide which itself participates additionally in an urea linkage may be
obtained by treating a solution of the corresponding piperazinesulfonamide in a solvent

such as dichloromethane with an appropriate isocyanate, at about 0 to 40 °C, preferably

about 20 °C for about 2 to 24 h. Following workup and purification, compounds ¥ (A’
N, A? = CH) and where D = is a carbon substituted with an urea functionalized

piperazinesulfonamide are obtained.

Alternatively, compounds I (A' =N, A% = CH) and where D is a carbon substituted with a
piperazinesulfonamide which itself is further N-sulfonylated may be obtained by treating a
solution of the corresponding piperazinesulfonamide, in a solvent such as dichloromethane
with an appropriate sulfony! chloride, in the presence of a base, such as triethylamine, at
about ~20 to 20 °C, preferably about 0 °C for about 15 min to 2 h. Following quenching,
for example with aqueous sodium bicarbonate, workup and purification, compounds I (A'
=N, A2 = CH) and where D = is a carbon substituted with a suifonylated

piperazinesulfonamide are obtained.

Functional group transformations well known in the art may be employed to modify the

substituents on D illustrated above to obtain additional compounds of the invention.
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21 Novenber 2003 Dis =C(H)-, =C(SQ2RI)- or =C(C(OR)-, wherein Rl is
selected fromthe class consisting of. (A _R100d, which is: branched or
unbranched al kyl of 1 to 6 carbon atons, al kenyl of 2 %VﬁNG catﬁb%o?)atom; or
cycl oal kyl or cycloal kenyl of 3 to 6 carbon atons, in CHArRyT,

al kenyl, cycl oal kyl or cycl oal kenyl group one or nore hydrogen atons are
optionally and i ndependently replaced with: (i) oxo, (ii) a group of the
formul a - COOR18, wherein R18 is straight or branched alkyl of 1 to 7
carbon atons or cycloal kyl of 3 to 6 carbon atoms, (iii) a group of the

formu and i ndependent!ly, a

hydroégn gtom: al Kyl @‘pheﬁé céﬁ'ao%%oﬁsghél%tpgwé@cf‘g%‘ PuRss St 5 6 car bon

at onsas lmlogeheCH| ﬁHE],Qn alkgll £130p, aa Ryl bitdrel saAlfidadulforidedr BYIEImRCRALPEH bridge of
3to 5 car ether with _the nitrogen at om between t hem

t h
form BYGB%TF‘EF‘%%%E%% %I ; ‘}a‘ﬁgh%qéﬁl erkemeoYielnBehsms \add s 4 meghtgmiy dr ocar bon

bri dgﬁlch%s QPbi M@ahhvlst@@ﬁﬁ@dan% is agfunctlmﬁ R trahfBrable(yVan @ 9roup of the
formul a - OR21, erein R21 i's a hydrogen atgT or a straight or branched

al ky| elegtropbilic rgggsnpansfcan be.buy iscwt m@mcwndmsci Bhdy@Nnalkyl, CHO, SO,M,
SO,R or CO4R, where R is alkyl or aryl.

Scher_ne Vv

5 C 7

RA_Z R | R |Z\ R
\E‘/)/
N-halogen succinamide
N N
e 4»7 T
_ N R3

[ (A* =N, A2= CH, D = CH)  (A1=N, A2 = C-Hal, D = C-Hal)

ANNPENS RL _Z. R
| \Ej

= -

! RM N\(”f‘ 1. RM N
= . N :

. Hal =

2. H —<\/N ” = & E—g j -

. =3

| (A* =N, A2 =Hal, D = CH) I {At=N,A2=E D=CH)

The desired N-halosuccinimide (about 2 mole equivalent relative to I) is added in portions
to a solution of I (A' =N, A= CH, D = CH), in a suitable solvent such as methylene
chloride at about —10 °C to ambient temperature, preferably at about 0 °C, and stirred for
about 2 to 15 h. Following workup and purification, I (A' =N, A*>=D = C-Cl, C-Br or C-
1) is obtained.
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one or nore hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected fromthe class consisting of

-OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6 bon, at ),
CNR, - NV agd “NMe2, (v) a group of the formula N3 RYR VR O] Ro3 and

R24 are each, independently, a hydrogen atom straight or branched al kyl or
acyl of I to 7 carbon atons or cycloalkyl of 3 to 7 carbon atoms, wherein
said one or nore hydrogen atons of said al kyl or acyl group are optionally
replaced with a gr oup |ndependently selected from'the cl ass conS|st|ng of

-58 21 NGherbtmpo@@dIA’ Ry, A2Ga ky(- C(lWD@’rQirE L)hﬂa}aﬁd<ﬂéatéth§fs${1vb§t shcih 8 6

d - NMe2 a group o ornul a
o). %*maqﬁbﬁwangsamﬂoreme,fuc@ 8 oAl peBh MpEnesHen brommidb.at abou
CH2) " OOZRZR0 “@hyatRiablyubost 30 td 6 © s PRI or
bﬁanc)hed al kyl %?ﬁl taoygal car_gors ai%orr(é mmga?m?ﬁa%g%oﬁgéb% ?ﬁ tﬁ&?ﬁ\h
- ( CHR) " CAHRBEPUS Rpiéy Bch an 1N Sydrogan ehloride errsdtundted NERCRRButlon, Rithé iled or

br anched rafidhg Workup'ad GulAERR, 1 ALY, A2= C. Cl, C-Br or C-1, and D = CH) is

obtamed
The halogen substituted compound I (A' =N, A= C-Cl, C-Bror C-], and D = CH) may
be tmnéformed to an organometallic intermediate I (A' =N, A?=C-M,D = CH, where M
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, MN—dimethyIformamide or
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 alkyl group, an alkyl or aryl

~ sulfone, an alky! or aryl sulfide, CHO, or a sulfinate salt. The sulfides may be further
oxidized with a reagent, such as potassium peroxymonosulfate, or m-chlorobenzoic acid, to
sulfoxides or sulfones, The sulfinate salts may also be reacted with an alkylating reagent,
such as an alkyl bromide or iodide to produce sulfones. Alternatively, the sulfinate salts
may be transformed into the sulfonyl chlorides with a chlorinating reagent, such as NCS.
The sulfonyl chlorides may be reacted with an amine to produce sulfonamides I (A' =N,
A?=C-SO,NR'R?, D = CH).

More specifically, compounds I (A’ =N, D = CH) with A>= C-CN, C-SO;R or COR,
where R is alkyl or aryl, C-CHO, C-SO,Cl and C-SQ,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

substituents on A’ illustrated above to obtain additional compounds of the invention.
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(vi) a quaternary group of the fornmula wherein R26, R27 and R28 are each,
I ndependently, a branched or unbranched al kyl group of | to 7 carbon atons

and Q@ is a pharmaceutically acceptable counter ion, vii) a_cycl oal kyl
group of 3 to 7 carbon atons, (B) branched or unbranchgﬁNémﬁog 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 fornmula N R29 |
R30 "--(CH2 rr-N Rai whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31
are eagp, L ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons,
and wheBfiPiglgows trastomations dseoalkesd thalpri vatizatioroefR 1 yin pantistlat, whena

e, USR8 B, s S S
het er o@ydigreps by tgchniques known in the art, for example by treating a solution of the
halogenated benzyl group, with an organometalic reagent such as an aryl boronate,
boronic acid or stannane, in a solvent such as a mixture of toluene and ethalmotl, 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, 1 (R4 = CH,C4HgAr) is obfaiued, whére Ar can be, but is not
limited to, furyl, phenyl, pyridyl, pyrimidy! and thiophenyl.

Compounds of formula I with Al=A?=D=N may be prepared as illustrated in Scheme

VT and described below.
Scheme VI
R2 Z R’ : RY 2 3 R3 7 R’
1. Alkylation
4 NaN
S N o » N O 3 NH
ﬁ/ 2. Oxidation ESO N=(" COH
ﬁ R3 N RS d\\ ;N_7L 3
R* R* Nr' R
Vi X Xl
R2 R’
=
Coupling | =
Conditi
onditions N N_ O
N:\ ﬁ
N-NTTR
R

[(A1=A2 =D =N)

Intermediate VII is treated with an alkylating agent such as diethyl sulfate, in a suitable

solvent such as aqueous base and THF. After workup and purification, the intermediate is
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guani di no. groups of the formula NR" i(CHA) " ~R 34 )1' 1132 Ras wherein
sis 2, 3, 4, 5 o0or 6, and R32, R33, R34 and R35 are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atons, and Wheéﬁ}\[n g%

R33, R34 and R35 may additionally constitute a saturat H PBon
bridge of 3 to 5 carbon atons which together with the nltrogen aton(s)
between them forma heterocyclic ring, (G groups of the formula - NRAGRA7,
wherein R46 and R47 are each independently a hydrogen atom phenyl which
is optionally m)nosubstitut ed wth hal ogen, or R100d, wherein R100d is as
her ei nbeforg defined, (H) . saturated or unsat ur at ed heterocycl I c groups

sel ect edrepte rw%br?ewetﬁ%lg §xiizaag agenhgpch g ppigssign pwmmﬂwmte & giye
Pt or ooy de B B o R  wRE e W AR M e L o1 et e
i ndependérddly Slpbestoddipfand putifieatinassbatis aeltil}ﬂgs ohi:ﬁmecil ) Intetmediatd X1 - OR101,
wher ein lﬂhgljf réa%ted under standard peptide coupling conditions, for example treatment with 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride (EDC) and 1-
hydroxybenzotriazole (HOBT) and a base, such as diisopropylethylamine, in a suitable
solvent such as DMF 1f0r about 5 to 24 h at ambient temperature. Following workup and

purification, I (A' = A*=D =N) is obtained.

Compounds of formula I where A1 N, A?=N, and D = CH may be prepared as
illustrated in Scheme VII and described below.

Scheme VI
R AR R _Z._ R
| [
NH,NHCHO X Acid Z
X —_— .

I (A;=A, = N, D=CH)

Intermediate X {Scheme VI) is treated with formic hydrazide in a suitable solvent such as
DMSO, under an inert atmosphere at about 50 to 100 °C for about 5 to 24 h to provide XiI
after workup and purification. Intermediate X1 is treated with a catalytic amount of an
acid, such as p-toluenesulfonic acid in a suitable solvent, such as toluene. Molecular
sieves or a trap to collect water formed in the reaction may be employed. The reaction is
heated at reflux temperature for about 3 to 12 h. The desired compound of formula I (Al=
N,A’=N,andD= CH) is obtained following purification.

Analogs of I (A! =N, A%=N) where D = C substituted with various groups may be
prepared as described above for analogs of I (A' =N, A% = CH).
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(a) (b) (c) a hydrogen atom alkyl of 1 to 7 carbons, wherein any hydrogen
atom of said alkyl group is optionally replaced with -OH, -OR110 (mherein
R110 is an alkyl noiety of 1 to 6 carbon atons), -NH2 NHNE or.

acyl of 1 to 7 carbons, wherein any hydrogen atom of s% ? %8P up |s
optionally replaced with -CH, -OR1 1 1 (wherein RLI | is an al kyl noi ety
of 1 to 6 carbon atons), -NH2, -NHWe or -Nwe2, -60 21 Novenber 2003.(d)

- CONR102R103 wherein R102 and R103 are each independently a hydrogen atom
or alkyl of 1 to 7 atons, or wherein R102 and R103 constitute a saturated
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
atom between themforma heterocyclic ring, and wherein one carbon atomin
sai d hyﬂfeﬁﬁﬁnﬂ@:ﬁl1s%hH&Qleé&xb@@B{%%ildﬁwihg@{}ﬂﬁ&% mpfls. - or - NMve-, or
(e) -COOR104 wherein R104 is alkyl of It at ons, ?III) CCNR105R106
wherein R105 and R106 are each |ndependently:

~ Synthetic Examples

C! Cl

NCS

Xil

XVi

A solution of amino-ester XIII and 3,5-dichlorophenylisothiocyanate (1:1 molar ratio) in
1,4-dioxane was heated at 90 °C under N, for 10 h. The mixture was concentrated to give
the thichydantoin derivative XIV. The product was characterized by '"H NMR and mass
spectroscopy.




(a) a hydrogen atom (b) straight or branched al kyl of |I to 7 atons or
cycloal kyl of 3to 7 atons, (c) benzoyl, (d) benzyl or (e) phenyl,
wherein said phenyl ring is optionally nono- or pol ysggf\}itu ed, .t h
-OR112, wherein R 12 is alkyl of | to 6 carbon atons, “6r>YWHaY" R105 and
R106 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons

whi ch together with the nitrogen atom between them forma heterocyclic
ring, and wherein one carbon atomin said hydrocarbon bridge is optionally
replaced by -0-, -NH, or -Nwe-, (iv) -COOR107, wherein R107 is a hydrogen

t trai gh hed . al kyl.,of - t b t trai ght
or b anse SR PBhs GRS st By vide S Rlaf i v o’
car bon nahel)s A fief stiedigd abd kénﬂfera’iu&%v@rr@g’lft,hﬁfbﬁrddﬂﬁﬁh@ﬁﬂ’ @EmBol WAL
hydr ogggﬁle@t.oms of said alk al kenyl , al kynyl or cycloal k roup is

i . |
opt i ondPSP: ridsImBix e Was Sﬁal&g HBdes Nz I A@ESEHE Sife apddiep éﬁbkﬁq—i"&n fos3cl ass
consi syidigs, bnceh@dte@ %M purffRl by Qtbca gel chromatography to gave the product XVL.

“The product was characterized by 'H NMR and mass spectroscopy.

To a solution of X VT 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 NaHCOs, dried (Na;SO4) and concentrated. The residue was
purified by silica gel chromatography to give the title compound 1, m.p. 36 —37.5 °C. The

product was characterized by 'H NMR and mass spectroscopy.

Cl

ct
AN

a\_—;g

’ll,,

Br

To a solution of compound 1 (1.82 g, 4.04 mmol), in CH,Cl; (20 mL), cooled to 0 °C was
added in small portions N-iodosuccinimide (1.43 g, 6.04 mmol). Pyridinium p-
toluenesulfonate (100 mg, 0.40 mmol) was added and the mixture was stirred at ¢ °C for 3

h, during which, additional N-iodosuccinimide (400 mg, 1.68 mmol) was added to
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-61 21 November 2003 (c) -OR113 wherein R113 is alkyl of 1 to 6 carbon
atons, (d) -OCOCH3, (e) -NH2, (f) -NHMe, (g) -Nwe2, (h) CCQH an? (:c)3
-C2 R114 wherein R114 is alkyl of 1 to 3 carbon af[oms?ria r %Ioalky o]

to 7 carbons, (vi) acyl of | to 7 carbon atoms, which faj H%“ 1290 I
branched or cyclic, and wherein one or nore hydrogen atons of sald acy_ ]
group is optionally replaced with a noiety independently selected fromthe
class consisting of: (a) -OH, (b) -ORl15 wherein R115 is alkyl of | to 6
carbon atons, (c) -NH2, (d) -NHWe, (e) -Nwe2, .(f) -NHCOWe, (g) oxo,

complete the reaction. The mixture was diluted with CH;Cly, 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 épectro'scoPy.

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.

Example 3

Cl Ci

A solution of compound 2 (33 mg, 0.0572 mmol) in THF was treated with a 2.0 M solution
of cyclopentylmagnesium bromide (57 uL, 0.114 mmol) at -30 °C under nitrogen. The
mixture was stirred at ~30 °C for 2 h before a solution of tosylcyanide (70 mg, 0.367
mmol) in THF (0.5 mL) was added. The mixture was stirred at —30 °C for 1 h then at room
temperature overnight. The reaction was quenched with a saturated NH,Cl solution at 0
°C. Extraction with EtOAc followed by silica gel chromatography gave compound 3 as a
foam (9.5 mg, 35%). The product was characterized by 'H NMR and mass spectroscopy.
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(h) -CO2 R116 wherein R116 is alkyl of 1 to 3 carbon atons, (i) -CN, 0)

t he hal ogen atons, (k) heterocycles selected fromthe class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl a hi opror i nyl,
and (1) aryl or heteroaryl selected fromthe class congéW?ng8ﬁﬂﬁhenyl,
t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, (vii)
-S2R108, wherein R108 is: (a) aryl or heteroaryl which is selected from
the group consisting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl,
pyrrolyl, oxazolyl thiazolyl and pyrazolyl, wheréin said aryl or
heteroaryl noiety is -62 21 Novenber EROgientionally 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 -OR117 (wherein Rl 17 is
hydrogen or alkyl of 1 to 6 carbon atons), (b) a heterocyclic group
selected fromthe class consisting of . pyrrolidinyl, piperidinyl,

pi perazi nyl € phot®inyl and thi onor Phali Clwherein sai d heterocyclic
group is optio .

A solution of compound 2 (32 mg, 0.055 mmol) in THF was treated with #-Buli (44 uL,
1.5 M, 0.067 mmol) at —100 °C under nitrogen. The mixture was stirred at —100 °C for 15
min before DMF (50 uL) was added. The mixture was stirred at —100 °C for 15 min then 0
°C for 1 h before a saturated NH4Cl solution (I mL) was added. Extraction with EtCAc
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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substituted wth one or nore noieties selected fromthe class consisting
of the hal ogen atons, straight or branched al kyl of 1 to 6 carbons, and
-OR118 (wherein R118 is hydrogen or alkyl of 1 to 6 <c qﬁ% or (c)
strai ght or branched alkyl of 1 to 7 atons, wherein sa BY?gﬁer ety is
optionally substituted with one or nore noieties selected fromthe class
consi sting of the halogen atons, straight or branched alkyl of 1 to 6
carbons, and-OR119 (wherein R119 is hydrogen or alkyl of 1 to 6 carbon
atons), (viii) -COR09, wherein RL09 is (a) aryt or heteroaryl which is
sel ected fromthe class consisting gf,, t hi ophenyl, pyridyl,
pyrimdinyl, furyl, pyrrolyl, oxazolyl, |azonI and pyrazolyl, wherein
said aryl or heteroaryl noiety is optlonally substituted with one or nore
hed al kyl of Ito 6 carbo

noi eti es s@ d g.@f the hal ogen atons,
straight or @
hydr ogen or afN of | to 6 carbon atons)]

hnd - OR120 (wherein R120 i's
eterocyclic group sel ected
fromthe class |consisting of pyrrolidinyl, piperidinyl, piperazinyl,
nmor phol i ny __€d4 onmor phol i nyl, wherein said hgterocyclyl is optionally
substitute —— :1ﬁm
, : NN

LTS

Br Br

A solution of compound 2 (2.5 g, 4.33 mmol) in 25 mL of THF was treated with
cyclopentylmagnesium bromide (2.6 mL, 2 M, 5.2 mmol) at —40 °C under argon. The

mixture was stirred at —40 °C for 40 min and then SO, was bubbled in over 1 rhin. The

mixture was stirred at —40 °C for 15 min then at room temperature for 1 h before being

concentrated twice under vacuum from dry THF to produce the solid magnesium salt 5.
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P

wi th one or nore hal ogen, straight or branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R121 is hydrogen or alkyl of | to 6 <carbon atons), or -63
21 Novenber 2003 (I) (c) straight or branched al kyl onI’L t o 7bat£)§§’
wherein said alkyl noiety is optional ly substituted w i NEHEOGZUSr e

noi eties selected fromthe class consisting of the hal ogen atons, straight
or branched alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen
or alkyl of 1 to 6 carbon atons), (ix) -CHO (x) the hal ogen atons, and
(xi) aryl or heteroaryl which is selected fromthe class consisting of
phenyl, thiophenyl, pyridyl, pyrim dzambleduryl, pyrrolyl, oxazolyl,

t hi azolyl, pyrazolyl, isoxazolyl and i mdazolyl, and the hal ogen atons, X
is an oxygen atom R3 is branched or unbranched al kyl of I to 3 carbon
atons; R4 is a group of the fornmula - CH2R55, wherein, R55 is:

Cl Ct Cl Cl

The magnesium salt 5 (1.00 g, 1.62 mmol) was dissolved in 5 mL of dry DMF and treated
with Mel (0.5 mL, 8 mmol) at room temperature for 1.5 h. It was then heated to between
40 and 50 °C for 1 h to complete the reaction. The reaction mixture was diluted with water
to stop the reaction. Extraction with EtOAc followed by silica gel chromatography gave 6
(3.66 g, 66%). Mp =92 —93 °C. The product was characterized by '"H NMR and mass

Spectroscopy.
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phenyl, which is optionally substituted at the 4-position with: (A R59d
which is aryl or heteroaryl selected fromthe class consisting of phenyl,
t hi ophenyl, pyridyl, pyrimdinyl and furyl, wherein ong of the drogen
atons of said aryl or heteroaryl group is optlonally r%b“ﬁ%%ﬁbeﬁﬁoé (i)
branched or unbranched alkyl of 1 to 6 carbon atons or cycl oal kyl of 3to
6 carbon atons, which al kyl or cycloakyl group is optionally nono- or

pol ysubstituted with hal ogen or oxo, (ii) -CN, (iii) nitro, or (iv)

hal ogen, (B) nethyl, (C) branched or unbranched alkyl of 2 to 6 carbon
atons or cycloalkyl of 3 to 6 carbon atons, which alkyl or cycl oakyl group
is optionally nonosubstituted with hal ogen or oxo, -64 21 Novenber 2003
(D) a group of the fornula - COORG7,Emingnieyn R67 is straight or branched

al kyl of I to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons, (E) a
group of the fornmula -COR72, wherein R72 is a hydrogen atom straight or
branched al kyl of 1 to 5 carbon atons, or cycloalkyl of 3 to 5

Cl Cl Cl Cl

=P . =P

QN
I ' Me

/
z

Br Br
2b 7

For this example, the racemic iodide 2b was used as the starting material. Compound 2b

was prepared by the same procedure as compound 2, using racemic 1.

To a solution of anhydrous LiCl {10.0 mg, 0.236 mmol) and CuCN (10.5 mg, 0.117 mmol)
in THF (0.2 mL), cooled at —20 °C was added CH;MgBr (1.4 M in THF, 0.21 mL, 0.294
mmol) under N, The solution was stirred at —20 °C for 15 min. A solution of compound
2b (34 mg, 0.05%9 mmol) in THF (0.5 mL} was added. The reaction mixture was stirred at
~20 °C for 2 h and then at room temperature overnight before being quenched with
saturated aqueous NH;Cl at 0 °C. The mixture was extracted with EtOAc, dried with
NapSO4 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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carbon atons, (F) a group of the fornula -OR73, wherein R73 is a hydrogen
atom an alkyl, or fluoroal kyl or acyl group of 1 to 7 carbon atons, ((3
-CN, (H) nitro, or (1) halogen; R5is C; Zis =C(H): 7

and pharmaceutical |y acceptable salts thereof. Especiafl Vob?a?%ﬁ%@a are
compounds of the fornmula | wherein: A is=N; A2 is =C(H-; Dis
=C(SO02RI)- or =C(C(O R )-, wherein Rl is selected fromthe class consi sting
of: (A -R100e, which is: branched or unbranched al kyl of 1 to 6 carbon
atonms, al kenyl of 2 to 6 carbon atons or cycloal kyl or cycloal kenyl of 3
to 6 carbon atons, in which alkyl, alkenyl, cycloalkyl or cycl oal kenyl
group one or nore hydrogen atons are_ optionally and i ndependently repl aced
with: (i) oxo, (ii) a group of the fExamplad COOR18, wherein R18 is straight
or branched

Cl ' Ci Ci Cl

Br Br
2c 8

For this example, the racemic diiodide 2¢ was used as the starting material. Compound Ze¢

was prepared by the same procedure as compound 2a, using racemic 1.

To a solution of compound 2¢ (766 mg, 1.09 mmol) in THF (10 mL) at —30 °C was added
cyclopentylmagnesium bromide (2.0 M in ether, 1.36 mL, 2.72 mmol) under nitrogen. The
solution was stirred at ~30 °C for 1.5 h before a saturated aqueous NH,Cl solution was
added. The mixture was warmed to room temperature and extracted with EtOAc. The
organic layer was dried with Na;SO, and concentrated. The residue was purified by silica
gel chromatography to give the iodide 8. The product was characterized by '"H NMR and

Inass spectroscopy.
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al kyl of 1 to 7 carbon atonms or cycloalkyl of 3 to 6 carbon atons, (iii) a
group of the formula -CONR 19R20, wherein R19 and R20 are each,

i ndependently, a hydrogen atom alkyl of | to 6 carbon

Novenber 2003 (B) cycloal kyl of 3 to 6 carbon atons, ??&Hé?ﬁﬁﬁzﬁgg and R20
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between them forma heterocyclic ring, and
wherein one carbon atomin said hydrocarbon bridge is optionally replaced
by -0-, -NH, or -NMe-, (iv) a group of the formula -OR21, wherein R21 is
a hydrogen atom or a straig%t or E g&ﬁhed alké ‘or acyl group of 1 to 7
carbon atons, wherein one or 9 of said al kyl or acyl
group are optionally replaced with a group i ndependently selected fromthe
cl ass conS|st|ng of CH -Qal kyl (wherein the al kyl noiety contains 1 to 6
car bon atons -NHVe and - NMe2, or CN) . 2agr@up of the fornula

- NR23R24, mhe 3 and R24 are each i nd dently, (a) a hydrogen
atom (b) strai or branched al kyl or acyl to 7 carbon atons or

N __o

——— e . N_

N
i \ N MeOZC&N

Br

To a solution of the iodide 8 (113 mg, 0.196 mmol) in THF (1 mL ) at —40 °C was added
cyclopentylmagnesiﬁm bromide (2.0 M in ether, 0.293 mL, 0.586 mmol) under nitrogen.
The solution was stirred at —35 °C for 90 min before methyl chloroformate (0.1 mL, 1.47
munol) was added. The mixture was stirred at 35 °C for 30 min and then at room
temperature for 1 h before a saturated aqueous solution of NH4Cl was added. The mixture
was extracted with EtOAc and the organic layer was dried with Na,SO,4 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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A

cycloal kyl of 3 to 7 carbon atons, wherein said one or nore hydrogen atons

of said allcyl or acyl group are optionally replaced wth a group

i ndependently selected fromthe class consisting of - : ((,.vvherei n

the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHNbggﬁﬁvgﬁk% PO c) a

group of the formula -(CH2)nOOOH, wherein inis O, 1 or 2, (d) a group of

the formula - (CH2)"000R25, wherein nis 0, 1 or 2, and wherein R25 is

straight or branched alkyl of 1 to 6 carbon atons, or (e) a group of the

formula - (CH2)"CONHR25, wherein nis 0, 1 or 2, and wherein R25 is

strai ght or branched al kyl of XLk ~ groups of the fornula
Pl G RIRTERIRR

NRA6R47, wherein R46 and R47 are eac I ndepen y a hydrogen atom

phenyl which is optionally nonosubstituted i wth hal ogen, or R100e
wherein R100e is as herei nbefore defined, and -66 21 Novenber 2003 (C)
saturated or unsaturated heterocyclic groups selected fromthe class

diaayl , piperazinyl,
eterocyclic groups are
2t i es i ndependently sel ected

consi sting ofClpyr |, pyrrolidinyl,Ce
nmor phol i nyl and nmor phol i nyl , wherein N
optionally nono- ~pol y-substituted with
fromthe class congisting

N=(" O N:(N o

Br ' Br
10

A solution of the iodide 8 (32 mg, 0.055 mmol) in THF (0.8 ml} was treated
cyclopentylmagnesium bromide (2.0 M in ether, 83 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
min, then at room temperature for 1 h. The reaction was quenched with saturated NH,Cl
solution at 0 °C. Extraction with EtOAc followed by silica gel chromatography éave

compound 10 as a foam (10 mg). The product was characterized by 'H NMR and mass
spectroscopy. '
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of (i) oxo, (ii) -ORIO01 wherein R101 is: (a) a hydrogen atom (b) alkyl of
1 to 7 carbons, wherein any hydrogen atom of said alkyl group is
optionally replaced with -OH, -ORl 10 (wherein R110 is n alég 5g|ety of

| to 6 carbon atons), -NH2, -NHWe or -Nwe2, (c) acyl " ons,
wherein any hydrogen atom of said acyl group is optionally replaced with
-OH, -OR111 (wherein R 11 is an alkyl noiety of 1 to 6 carbon atons),
-NH2i - NHMe or -Nwe2, (d) -CONR1O2R103 wherein R102 and R103 are each

i ndependently a hydrogen atomor alkyl of | to ¥ atons, or wherein R102
and 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 atom igasfled] hydrocarbon bridge is optionally
replaced by -0-, -NH, or -NMe-, oF"(E%“%OOR104 wherein R104 is alkyl of 1
to 7 atons, (|||) CCNR105R106 mherein R105 and R106 are each

|ndependentl ) & hydrogen atom or
N — . N
' \“ MeO,S \N

Br
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 uL, 0.46 mmol) at ~30 °C under

nitrogen. The mixture was stirred at —30 °C for 1 h before methanesulfonyl chloride (60

HL, 0.775 mmol) was added. The mixture was stirred at —30 °C for 1 h then at room
temperature for 1 h. The reaction was quenched with saturated NaHCOs 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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(b) straight or branched alkyl of | to 7 atonms or cycloal kyl of 3 to 7
atons, or, wherein RIO5 and RI0O6 constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atons which together with the nitroge nalom breztop,gen t hem
forma heterocyclic ring, and wherein one -67 21 Nove ‘éedB%e on atom
in said hydrocarbon bridge is optionally replaced by O0-, -NH, or NMWe-,
(iv) -COOR107, wherein R107 is a hydrogen atom or straight or branched

al kyl of I to 7 carbon atonms, (v) straight or branched al kyl of Ito 7
carbon atons, al kenyl or alkenyl of 2 to 7 carbon atons, or cycloal kyl of
3 to 7 carbons, wherein one or nore n atons of said al kyl, alkenyl,
al l cynyl or_cycloal kyl group is optb;—%%frepl aced with a noiety

i ndependent?! e gd fromthe class consi s& -qa) oxo, (b) -OH
(c) -OR113, n RL13 is alkyl of I to 6 carhb At ons, (d) -OCOCH3, (e)
- NH2, _ _

A solution of compound 6 (0.1 g, 0.19 ﬁmol) in 2 mL of toluene was treated with 5-
trimethylstanaylpyrimidine (0.07 g, 0.28 mmol) and Pd (PPhs), (22 mg, 0.02 mmol) and
the mixture was heated to reflux ovemight. Upon cooling, the solvent was removed by
rotary evaporation and the residue was purified by preparative TLC. This produced 50.4
mg of compound 12. Mp = 139 ~ 141 °C. The product was characterized by 'H NMR and

mass spectroscopy.

-110-



of Ito 3 carbon atons, or cycloalkyl of 3 to 7 carbons, (vi) acyl of I to
7 carbon atons, which may be straight, branched or cyc Jc, %gg wherein one
or nore hydrogen atoms of said acyl group is optionall§ NPEPTRREIC%i th a
noi ety independently selected fromthe class consisting of: (a) -OH (b)
-OR115, wherein R115 is alkyl of | to 6 carbon atonms, (c) -NH2, (d) -NHW,
(e) -Nme2, (f) -NHCOWw, (g) oxo, -68 21 Novenber 2003 (h) -CO2 R1
16wherein R116 is alkyl of 1 to 3 carbon atons, . (i) -CN, (j) the hal ogen
at ons, Example 13

A solution of compound 6 (90 mg, 0.17 mmol) in 2 mL of toluene, 1 mL of EtOH and 0.8
mL of 2 M NaHCO; was treated with pyridine-3-boronic acid (37 mg, 0.22 mmol) and
Pd(PPhs)s (20 mg, 0,02 mmol). The mixture was heated to reflux 1.5 h. Upon cooling, the
solvent was removed by rotary evaporation and the residue was purified by silica gel
chromatography. This produced 50.4 mg of compound 13. Mp = 80 — 82 °C. The product

was characterized by '"H NMR and mass spectroscopy.
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(k) heterocycles selected fromthe class consisting of pyrrolidinyl,

pi peridi nyl, piperazinyl, norpholinyl and thionorpholinyl, and (1) aryl or
het eroaryl selected fromthe class consisting of pheny t hi oph ,
pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, (%/i W?Vq%‘%‘i;’%g,
wherein R 08 is: (a) phenyl, wherein said phenyl noiety is optionally
substituted with one or nore noieties selected fromthe class consisting
of the halogen atons, straight or branched alkyl of 1 to 6 carbons, and
-OR117 (wherein R117 is hydrogen or alkyl of 1 to 6 carbon atons), (b) a
het erocyclic group sel ected fron1theE£$§%§1@onsisting of pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl an hi onor phol i nyl, wherein said
het erocyclic group is optionally substituted with one or nore noieties

sel ected frpgm the clpss consisting of the halpgen atqys, straight or
branched al ky to 6 carbons, and -OR118 ( yn R118 is hydrogen or
alkyl of 1 to garbon atons), or (c) straight ranched al kyl of 1 to 7
atons, wherein Jaid alkyl npiety is optionally sbpstituted with one or
more noieties sglected fromthe class consisting g@f the hal ogen atons,
straight orN . alkyl of 1 to 6 carbons,N=ayfd > 19 (wherein R119 is

hydr ogen or%/N; — N
0
H

14

A solution of compound 2 (100 mg, 0.17 mmol) in 2.5 mL of THF was treated with
cyclopentylmagnesium bromide (0.14 mL, 2 M in ether, 0.28 mmol) at 40 °C under
argon. The mixture was stirred at —40 °C for 40 min and then SO, was bubbled in over 1
min. The mixture was stirred at —40 °C for 15 min then at room temperature for 1 b and
finally at 45 °C before Being concentrated twice under vacuum from dry THF to produce
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 NH,Cl and extracted into EtOAc. Upon concentration, the crude product was
purified using preparative TLC to yield compound 14 (26 mg) as an oil. The product was
characterized by 'H NMR and mass spectroscopy.
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al kyl of I to 6 carbon atons), (viii) -CORL09, wherein R109 is: (a) phenyl,
wherein said phenyl noiety is optionally substituted wth one or nore

noi eties selected fromthe class consisting of the h en ato st rai ght
or branched alkyl of 1 to 6 carbons, and -69 21 Novenb fﬂﬁﬁﬁ%”¥%§9%o
(wherein R120 is hydrogen or alkyl of 1 to 6 carbon atons), (b) a

het erocyclic group selected fromthe class consisting of pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
het erocyclyl 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), Eiﬂ%@$iétraight or branched al kyl of

to 7 atons, wherein said alkyl noiety is optionally substituted with one
or nore noieties selected fromthe class consisting of the hal ogen atons,
straight or branched alkyl of |I to 6 carbons, and -OR122 (wherein R122 is
hydr ogen or _

Cl

2.00 mL of 1 N NaOH was added to a solution of 0.85 g (1.91 mimol) 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 EtQAc, dried over MgSO;,,
and concentrated in vacuo to give an oil (0.98 g). Flash chromatography on silica gel
afforded 0.77 g (85%) of XVII as clear oil. The product was characterized by 'H NMR

and mass spectroscopy.

A solution of 0.69 g (1.13 mmol) of potassium peroxymonosulfate in 2.5 mL of 4 x 10* M
EDTA was added to a stirred suspension of 0.76 g (1.61 mmol) of XVII and 0.68 g (8.05
mmol) of NaHCO; in 7.5 mL acetone and 2.5 mL H,0. After stirring 5 h, the reaction was
diluted with EtQOAc and washed with saturated aqueous Na;SOs and brine, The combined
aqueous phases were extracted with EtOAc and the combined organic phases were dried
over MgSO, and concentrated in vacuo to give 0.82 g of XVIII as a clear oil. The product

was characterized by "H NMR and mass spectroscopy.
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X is an oxygen atom R3 is branched or unbranched alkyl of 1 to 3 carbon
atons; R4 is a group of the fornula -CH2R55, wherein, R55 is: phenyl,

which is optionally substituted at the 4-position wth; 9 ichis
aryl or heteroaryl selected fromthe class consisting b %%%Pﬁvfzo‘eﬁ

t hi ophenyl, pyridyl, pyrimdinyl and furyl, wherein one of the hydrogen
atons of said aryl or heteroaryl group is optionally replaced wth: (i)
methyl, (ii) -CN, (iii) nitro, or (iv) halogen, (B) nethyl, (C -CN,
(D) nitro, or -70 21 Novenber 2003 (E) halogen; RS is d; Zis =C(H-; and,

To this oil was added 0.48 g (8.05 mmol) of formic hydrazide and 3.8 mL of dry DMSO
and the reaction was heated at 60 °C under Ar for 10 h. Water was added giving a white
precipitate which was extracted into EtOAc, washed with H,0, dried over MgSO‘;,ﬁand
concentrated in vacuo to 0.72 g of solid product. This was flash chromatographed on silica
gel to give 0.31 g (41%) of XIX as a white solid.

A mixture of 0.15 g (0.319 mmol) of XIX and 15 mg of p-toluenesuifonic 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
(82%) of 15 as a yellow foamy resin. The product was characterized by '"H NMR and mass
spectrascopy.
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R7 is C; and pharmaceutically acceptable salts thereof Mor e especially
preferred are conpounds of the fornula I wherein: is=N-; A2 is =C(H)-
Dis =C(SQ2RI')- or =C(C(OR)-, wherein R is selected om t he

consisting of: (A) -RL00e, which is: branched or unbr%L@ﬂgﬁ"§?§®P§of 1to
6 carbon atons or cycloalkyl of 3 to 6 carbon atons, in which alkyl, or
cycl oal kyl group one to three hydrogen atons are optionally and

i ndependently replaced with: (i) oxo, (ii) a group of the formula - COOR18,
wherein R18 is straight or branched alkyl of i to 7 carbon atons or
cycloal kyl of 3 to 6 carbon atons, (iii) a group of the formul a - CONRL9R20,
wherein R19 and R20 are each, indé%ﬁﬁ@é&iﬁy, a hydrogen atom al kyl 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
t oget her wi t! se-i t rogen at om Bty Sterocystic ring, and
wherein one ( hn aton1|n sai d hyd 3 i i ally repl aced
by -0-, -NH, 9 [ ‘ [ [

a hydrogen atonN or a

EtSO c:o H Ne— Ny§0 '
? /
NQ'N/N .
Br
16

Xvill

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>O and extracted with EtOAc. The organic layer was dried (Na;SO4) and concentrated.
The residue was purified by silica gel chromatography to give compound XX (80 mg,
64%). The product was characterized by 'H NMR and mass spectroscopy.

To a solution of XX (28 mg, 0.060 mmol) in DMF (0.5 mL) was added HOBT(16 mg,
0.118 mmol) and EDC (23 mg, 0.120 mmol). The mixture was stirred at room temperature
for 2 h before diisopropylethylamine (31 L, 0.18 mmol) was added. The mixture was
stirred at room temperature for 10 h, diluted with water, and extracted with methylene
chloride. The organic layer was dried, concentrated and purified by silica gel
chromatography to give 16 (15 mg, 56 %). The product was characterized by 'H NMR and

mass spectroscopy.

-115-




straight or branched al kyl or acyl group of 1 to 7 carbon atons, or (v) a
group of the formula - NR23R24, wherein R23 and R24 are each

i ndependently, (a) a hydrogen atom -71 21 Novenber 20 B) (b) rai ght
or branched al kyl or acyl of 1 to 7 carbon atons or cggp%g%ﬁ§'j%®53 to 7
carbon atons, (c) a group of the fornula 4CH2) nOO0OH, wherein mis 0, 1 or
2, (d) a group of the formula -(CH2)0COOR25, wherein nis 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atons, or (e) a
group of the fornmula -(CH2)"CONHR25, wherein n is 0, 1 or 2, and wherein
R25 is straight or branched al kyl of gafiglefizcarbon atons, and saturated
het erocyclic groups selected fromthe class consisting of pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
het erocyclic grgups are optionally pno- or di -substituted with noieties
i ndependently seljet eqnfron1the cla nsisting of (i) oxo, (ii) -OR101,
wherein R101 is: Cl

CuCN N :
" DMF g 0
160 °C i
 83% £0:

Me

17 CN

A mixture of 375 mg (0.709 mmol) of compound 6 and 70 mg (0.779 mmol) copper (T)
cyanide in 1.5 mL was stirred in dry DMF and heated for 4 h at 160 °C under Ar. After
codling, water and E_tOAc were added and the reaction was filtered, the solids were washed
with EtOAc, to afford 90 mg of a green solid. The filtrate was extracted with EtOAc,
washed with water, dried, and concentrated under reduced pressure to 335 mg of resin.

The solids were suspended in 2 mL EtOAc and stirred overnight with 16 L SOCl,. H.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

~ characterized by "H NMR and mass spectroscopy.
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(a) a hydrogen atom (b) alkyl of I to 7 carbons, wherein one hydrogen atom
of said alkyl group is optionally replaced with -OH, -OR110 (wherein R
10-is an alkyl noiety of I to 6 carbon atons), -NH2, NHIMe or - E{g (c)
acyl of | to 7 carbons, wherein one hydrogen atom of s& \éed?ﬁefzy up is
optionally replaced with -CH, -OR111 (wherein R111 is an alkyl noiety of 1
to 6 carbon atons), -NH2, -NHWe or -Nwe2, (d) -CONR1O2RI 03 wherein R102 and
R103 are each independently a hydrogen atomor alkyl of 1 to 7 atons, or
wherein R102 and R103 constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen atom between themform a
heterocyclic ring, and wherein one Emmpgal&tomin said hydrocarbon bridge

i s optionally, repI aced by -0-, -NH, or -NMe-, | or (e) -COORL04, wherein
RL04 is al kyl) to 7 at8hs -72 21 Novenher 2003 (iii )0 CONRLO5R106

wherei n R105; REOG are e 'r%lependent cEa) a hydro ¢iom or (b),
strai ght or, brnched al kyI o to 7 atom; 5j @gr to 7 atons,

wher ei n s@’ I cﬁc:hcy g{;gup ti onaE!h
[13%5 PPTS % S’N o
50, '
Bng

CN CN
XX 18

A mixture of 2.50 g (5.54 mmol) of compound 1 and 650 mg (7.20 mmol) of copper (I)

- cyanide in 8 mL of dry DMF was stirred and heated 5 h at 160° under Ar. After cooling,
the mixture was poured into water and EtOAc was added and the reaction was filtered, and
the solids were washed with EtOAc, to afford 1.82 g of grey solid. The filtrate was
separated and the organic phase washed with H,O and concentrated under reduced pressure
to give 1.35 g of an oil. The grey solids (1.4 g) were refluxed with 6.27 mL SOCL in 15
mL EtOAc for 0.5 h. After cooling, H,0O and EtOAc were added, the reaction was filtered
and the solids were washed with EtOAc. The filtrate was extracted with EtOAc, the
organic layer was dried, and concentrated under reduced pressure. The crude products were
combined and purified via flash chromatography to 890 mg (36%) of unreacted 1, 960 mg
(46%) of XXI, as well as 310 of mixed fractions.

N-iodosuccinimide (380 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;05, dried and concentrated under
reduced pressure. The 310 mg of mixed fraction were treated similarly as described above.
After isolation, the two residues were combined and purified via flash chromatography to
afford 1.08 g (64%) of compound XXII as aresin. The product was characterized by 'H
NMR and mass speciroscopy.
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nmonosubstituted with -OH, -OR123 (wherein R123 is an alkyl noiety of I to
6 carbon atons), -NH2, -NHMe, -NMe2, pyrrolidinyl, piperidinyl,

pi perazi nyl or norpholinyl, or, wherein R105 and R106

saturated hydrocarbon bridge of 3 to 5 carbon atons mgfgﬁe%%g%?%er W th
the nitrogen atom between themforma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-,
-NH, or -NMme-, (iv) -COOR107, wherein R107 is a hydrogen atom or straight
or branched alkyl of 1 to 7.carbon atons (v) straight or branched al kyl

of 1 to 7 cgarbhon a ok cycl oal k arhons, ej.n one to
three hydrgﬁ%ﬁﬁgwéﬁggng%%FéggP ¥8V1 F%g g F&‘gggﬁaniqgg?bdﬁﬁlly
repl aced w'a&ch:dao aRbietioh ¢ MUERERIRI Yainol )?cﬂ'DGQI R0 HD Ay EGO a6l ST, Gedukingt | NY
of : oxo, - - OR1 13wh%re|n R113 is, alkyl of 1 to 6 carbon atons,
- OCOCH3, “NHE' hite sygppnsion. ctlon was stirred for 15 min at —50 C and then SO, was
: bubbled in for 2 min. The reaction mixture was stirred for an additional 15 min at that
temperature, and then was stirred at room temp for 1 h. The reaction was filtered, the
solids washed with Et,0, and dri_g._d under vacuum for 0.5 h at room temperature to give

1.44 g of compound 18 as a beige solid.
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-C2H, and -CO2 R114 wherein R114 is alkyl of 1 to 3 carbon atons, or
cycloal kyl of 3 to 7 carbons, 21 Novenber 2003 (vi) acyl of | to 7 carbon
atons, which may be straight, branched or cyclic, and m@erel Qne._or two
hydrogen atoms of said acyl group is optionally repl atelOViTREr£088i et y
selected fromthe class consisting of: (a) -OH, (b) -ORl15 wherein R115 is
alkyl of 1 to 6 carbon atons, (c) -NH2, (d) -NHMe, (e) -Nwe2, " (f)
-NHCOMe, (g) oxo, (h) -CO2 R116 wherein R 16 is alkyl of Ito 3 carbon
atoms, (i) -CN, (j) the hal ogen atons, (k) heterocycles selected fromthe
class consisting of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl
and thi onorpholinyl, and (1) aryl Esampleti®roaryl selected fromthe cl ass
consi sting of phenyl t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and
oxazol yl ,

—_—
18 piperazine
THF

To a stirred solution of 177 mg (1.33 mmol) N-chlorosuccinimide in 16 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 NaQH was
dried, and concentrated under reduced pressure. Purification of the residue via flash -

chromatography afforded 225 mg (58%) of 19. The product was characterizéd by 'H
NMR and mass spectroscopy.
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(vii) -SO2R108, wherein R108 is: (a) phenyl, wherein said phenyl noiety is
optionally substituted with one noiety sel ected fronlthe cl ass consisting
of the hal ogen atons, straight or branched al kyl of ,%& 6 cargﬁg , and
-OR117 (wherein R 17 is hydrogen or alkyl of 1 to 6 % B ? (b) a
het erocyclic group selected fromthe class consisting of pyrrolidinyl,

pi peridi nyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
heterocyclic group is optionally substituted with one nDiety sel ected from
the class consisting of the hal ogen atons, straight or branched al kyl of |
to 6 carbons, and -ORl1 18 (wher i& s hydrogen or alkyl of 1 to 6
carbon atons), or -74 21 hbvenggﬁ—ggé%&gg) strai ght or branched al kyl of 1
to 7 atons, wherein said alkyl noiety is optionally substituted with one
noi ety selected fromthe class consigting of the halogen atoms, straight

or branched al kyl 6? to 6 carbons, -OR1L 19 (whefkin R119 is hydrogen
or alkyl of 1 to 6 '.- at ons) , (VI =—@0OR109, wher @9 is: (a)
phenyl , wherein sai d enyI noiety is lonal ly substit d with
58 S:{’ o 0% HBIHOA S:I/ o iH S:I/ °
soz csz:l2 .
ome 20 OH 2 © NH, 22
Example 20

To a stirred solution of 71 mg (0.532 mmol} N-chlorosuccinimide in 4 mL dry THF, was
added 200 mg (0.283) of 18 giving a yellow solution that was stirred 10 min. Methyl
isonipecotate (479 mL, 3.54 mmol) was added giving a beige suspension that was stirred
0.5 h. The reaction was filtered, the ﬁltrate- washed successively with water then 2N
NaOH, was dried and then was concentrated under reduced pressure. This residue was
purified via preparative TLC to give 87 mg (51%) of 20. The product was characterized
by 'H NMR and mass spectroscopy.

Example 21

A stirred solution of 70 mg of 20 in 0.35 mL 30% HBr in acetic acid was stirred 3.5 h at
50° C. Water was added, the reaction was filtered and the solids were washed with H,O.
The solids were dissolved in alcohol, precipitated with water and filtered, and then were
dried under vacuum at 50° C to give 43 mg of a beige powder. The aqueous filtrates were
extracted with EtOAc to afford another 17 mg , to yield a total of 60 mng (88%) of 21. The

product was characterized by 'H NMR and mass spectroscopy
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one noiety 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 | to 6 carbon atons), (b) a heterocyclic gr

sel ected fromthe class consisting of pyrrolidinyl, p$b PYP |2383

pi perazi nyl, norpholinyl and thionorpholinyl, wherein said heterocyclyl is
optionally substituted w th one hal ogen, straight or branched 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 bstituted with one noeity selected from
the <class consisting of the haloééﬁﬂgﬁ%%%, strai ght or branched al kyl of

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

car bon atong%d and (ixb -CHO, X is an oxygen atom R3 is branched or
unbr anc hédoHtiepof &3 ing (V- §6%meedes -3t @ irethylmainodprepydi-dethybdartiodindder mul a
Y2RS5, sahive 521 PR s WL LA iRt substifuted at the
4-positi Qﬁd}wi t h: ((A) _2259e V\ﬁggg % arc'(it flozrsﬂl lﬁgblhe]?ggﬁéﬁ VE&P ‘E?iﬁ’fﬁgo% t he
cl ass coisitédf Cng\mmoma gas was bubbled in over 1 min and stirred for 15 min at 0° C and then

at room temperature for 7.5 h. An additional 13 mg of EDC was added to the reaction,

which was then saturated with NHj, sealed and the was allowed to stir overnight. The

reaction mixture was concentrated to dryness under reducéd pressure, and the residue was

purified via preparative TLC to afford 13 mg (38%) of 22 as a resin. The product was

characterized by '"H NMR and mass spectroscopy.
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phenyl, thiophenyl, pyridyl, pyrimdinyl and furyl, wherein one of the -75
21 Novenber 2003 hydrogen atons of said aryl or heteroaryl group is
optionally replaced with: (i) methyl, (ii) -CN, (iijp) nitro, ar_ (iv)
hal ogen, (B) methyl, (C -CN, (D) nitro, or (E) ha|%fg§8‘,’efﬂ?>efi2§%; Zis
=C(H)-; and, R7 is d; and pharmaceutically acceptable salts thereof.
Penultimately preferred are conpounds of formula | wherein: A is =N; A2
is =C(H)-; Dis =C(SO02R1)-, wherein R is selected fromthe cl ass

consi sting of:

Example 23

NCS

acenﬂmpqaﬁne
THF

Y

18

A stirred solution of 27 mg (0.201 mmol) of N-chlorosuccinimide and 76 mg (0.107 mmol
assuming 80% purity) of 18 in 2 mL dry THF was stirred for 5 min at room temperature.
N-Acetylpiperazine (86 mg, 0.67 mmol) was added, and the resulting white suspension
was stirred for 1 h. The reaction mixture was diluted with EtOAc, ﬁlte;red and the filtrate
was successively washed with 2N HCI, 2N NaOH and H;0, was dried and concentrated
under reduced pressure. The residue was purified via preparative TLC to give 33.5 mg

(53%) of 23. The product was characterized by 'H NMR and mass spectroscopy.
Y P PY
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(A nethyl,

and (B) saturated heterocyclic groups selected fromthe class

consisting of pyrrolidinyl, piperidinyl, piperazinyl and nDrphoIinyI

wherein said heterocyclic groups are optionally nono-

subst i | tuted

with noieties independently selected from the class c%ﬂé@%@?ﬂﬂ‘%p (i) oxo,
(i) -OR101, wherein R101 is: (a) (b) a hydrogen atom alkyl of | to 7
carbons, wherein one hydrogen atom of said alkyl group is optionally

replaced with -OH, -ORL 10 (wherein R110 is -76 21 Novenber 2003 an al kyl

noiety of 1 to 6 carbon atons), -NH2, -NHWe or -NMe2, or (c), acyl of 1

7 carbons,

wherei n one hydrogen atom of said acyl group is optionally

replaced with -OH, -OR111 (wherein Examplé24 an al kyl noiety of | to 6

car bon at pipk, ?ﬁﬁgégsﬁgg‘!ﬁﬁ“ﬁ%yaﬁ{en%%%ﬁthﬁ%if,%;égeﬁnc%‘%gg@rlo%xmgﬁign RL05 and

o ,@AB o
_ )LN o NG %
CF; d )L >Y 1. 10N NaOH 3
\X- CFy dioxang H szLf
QCI L[HMDS 767 2 2.6NHCl

i

N

AT

b

|

¢l
XXHi : XXy ¢

D“ o ‘Z?J s

'lhlophosgena
EtyN
ci

N N
"Y lchiuroathana
o] lnphenylphosphlne N
Q\/N . ) L \( xyl enes 5 0
& u 4 CN
: XXV

XXI XXVIN

A solution of 15.1 mL (0.0151 mol) of 1 M lithium bis(trimethylsilyl)amide in THF was
added to 5.00 g (0.0126 mol} of XXIII in 50 ml. dry tetrahydrofuran at —10° C, and the
orange solution was stirred for 0.5 h. A mixture of 2.96 g (0.151 mol) -bromo-4-

toluonitrile in 15 mL THF was added dropwise and the resulting suspension was stirred for

5 h between —10 and 0° C. Aqueous ammonium chloride was added, and the aqueous layer

was extracted 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.

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 HC!

was added, and the mixture was allowed to stir overnight. A solution of saturated aqueous
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(b) straight or branched alkyl of | to 7 atonms or cycloal kyl of 3 to 7
atons, wherein said alkyl or cycloal kyl group is optionally
nonosubstituted with -OH, -0OR123 (wherein R123 is an al kKl noiety of 1 to
6 carbon atons), -NH2, -NHVe, -NWe2, pyrrolidinyl, pipeMNPmggr2003

pi perazi nyl or norpholinyl, or, wherei n R105 and R106 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between themforma heterocyclic ring, and wherein one
carbon atomin sai d hydrocarbon bridge is optionally replaced by -0-,

-NH-, or &\P/e % - COOR107, wherein R107 is a _hydrogen atom or stral ght
or branche 329@#(%‘1 ¥ aquepys lgyes #ap KTastedrvgth Ftfpyscs Tha peganicdpyas mean dredand Kyl

of 1 10 7 Cofdiiard iter HOGERAI Qe R il ¥RiauNAS QORAAlR g Sai d al k!

group are optionally replace nol et 1 es ependently selected from
the class cbresiatngraply &f affary 2% @, (82Yebpf X QM as(ao pil- DRY p@dwbterasichaRittdzids al kyI

of 1 to 6 %9r’ﬁmtaﬂgﬁ1ass s(pg),tros%f)gm’ (e) -NH2, ( f) -NHW,
ThiOphosgenc (0.723 mL, 9.48 mmol) was added to a solution of 2.75 g {7.90 mmol)
XXV in 28 mL CH,Cl at 0° C, resulting in an orange solution. Triethylamine (4.40 mL,-
316 inrnol) 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 sat[nratéci
aqueoiisﬁNI-L;Cl, re-extracted 2X EtOAc,then was dried an& concentrated under redtﬁcéd
.pressure. The residue was purified \;ia 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
flash chromatography, to afford 0.92 g of pure ;:ompound 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 XXVIIin 10 mL of xylenes and was stirred for 2 h at room temperature. A
solution of 880 mg (2.25 mmol) of XX VI in 2 mL of xylenes was added and the reaction
was heated to reflux for 3 days and then was concentrated under rcduced pressure. The
residue was purified via flash chromatography to afford 420 mg of impure XXVI, and 290
mg of impure XXVIII contaminated with tnphenylphosphmc oxide The sample of XXVIII

was treated with 0.49 mL (6.3 mmol) trifluoroacetic acid in4'mL of 1,2-dichloroethane in
a pressure tube, purged with Ar, énd heated at 110° C overnight.  The reaction was then
treated with saturated aqueous Na;CQ;, extracted with ether, then dried and conccnirated
under reduced pressure. The 420 mg of impure XX VI was treated under condltlons similar
to that described above. After isolation, both residues were combmcd and were purified
via flash chromatography to afford 120 mg (13%) of XXI as an oil. The product was
characterized by 'H NMR and mass spectroscopy. '
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(g) -Nwe2, (h) -CO2H, and -77 21 Novenber 2003 (i) -CO2 Rl 14 wherein Rl114
is alkyl of 1 to 3 carbon atons, or cycloal kyl of 3 to 7 carbons, (vi)

acyl of, | to 7 carbon atonms, which nay be straight, branched or cyclic,
and wherein one or two hydrogen atons of said acyl gro@pNogeroperid®fal |y
replaced with a noiety selected fromthe class consisting of: (a) -OH (b)
-OR115,wherein R115 is alkyl of 1 to 6 carbon atons, (c) -NH2, (d) -NHW,
(e) -Nme2, (f) -NHCOWe, (g) oxo, (h) -CO2 R116 wherein R116 is alkyl of 1
to 3 carbon atoms, (i) -CN, (j) the hal ogen atons, (k) heterocycles

sel ected fromthe class consisting of pyrrolidinyl, piperidinyl,
pi per azi nyl, norpholinyl and thionorpholinyl, and
Example 25
c cl | ¢

To a stirred solution of magnesium salt 5 (2.61 g, 4.22 mmol) m 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
extracts were washed with brine, dried over MgSO4 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.
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(1) aryl or heteroaryl selected fromthe class consisting of phenyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, (vii)

- SO2R10s, wherein R108 is: (a) a heterocyclic group selected fromthe class
consisting of pyrrolidinyl, piperidinyl, piperazinyl andCYRREHRaLPHyI
wherein said heterocyclic group is optionally substituted with one noiety
selected fromthe class consisting of straight or branched alkyl of 1 to 6
carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6 carbon
atons), (viii) -CORL09, wherein R109 is: (a) a heterocyclic group selected
fromthe class consisting of - pyrroljdinyl, piperidinyl, piperazinyl and
nor phol i nyl wherein said heterocycﬁ?ﬁﬂﬁéléptionalIy substituted wth one
hal ogen, straight or -78 21 Novenber 2003 branched al kyl of 1 to 6 carbons,
or -OR121 (wherein R121 is hydrogen or alkyl of I to 6 carbon atons), and
(ix) -CHO X is an oxygen atom R3 is nmethyl; R4 is a group of the
formul a - CH2ZR55, whgf ein ci

e

To a stirred solution of N-chlorosuccinimide (155 mg, 1.2 munol) in THF (18 mL) at room
temperamrc 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 DMSOQ. The reaction mixture was stirred overnight, then was
diluted with EtOAc, washed with brine, dried over MgSO; and filtered and the solvent was
removed under reduce pressure. The residue was purified via silica gel chromatography to
afford 240 mg (40%) of compound 26 as a foam which was cl}arggterizcd via 'H NMR and
MS. S
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R55 is: phenyl, which is optionally substituted at the 4-position with: (A
R59e, which is aryl or heteroaryl selected fromthe cl ass consi sting of
phenyl, pyridyl, and pyrimdinyl (B) -CN, (B) nitro, (O hal ogen; R5
isd; Zis =C(H)-; and, R7 is d: and phar rraceutlcal?ﬂ/Naﬁ’étiﬁfélQp salts
thereof. It will be appreciated that the conpounds of the fornula | have at
| east one chiral center. Utimtely preferred are those conpounds of
formula | with the absolute stereochem stry depicted belowin fornmula I1.
ANX A%DCR3 RAso preferred arethefollovvlng speci fi'c conmpounds: -79
21 Navenber 2003 '

Example 27

MeQ™-

‘To a s_;tirred 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 hydrochleride (50
mg, 0.81 mmol) was added followed by triethylamine (0.12 mL) and the réaction mixture
‘was stirred for 2 h. The mixture was treated with saturated aqueous ammonium chloride,
and then was extracted with diethyi ether. The organic layer was dried over MgSQOy 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. '
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| “Z~N -80 21 Novenber 2003 NN N= N N= N= ONHZ N N= OCH HOBO -82 21
Novenber 2003 N H 21 Novenber 2003 21 Novenber 2003

21 November 2003

Example 28

To a stirred solution of N-chlorosuccinimide (325 mg, 2.4 mmol) in THF (10 mL) was
added 5 (1.0 g, 1.6 mmol) in portions, at room temperature. The resulting yellow fnixture

- was stirred for 5 min, then 4-acetylpiperazine (830 mg, 6.5 mmol} was added. The

- reaction mixture was atlowed to stir for I h, then was treated with brine, and the aqueous
layér 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
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. Alte;mgtiyely, compound 28 can
also be prepared by the following method using compound 14 (Example 14): to a stirred

- solution Q'f 14 (200 mg, 0.33 mmol) in THF (20 mL) at 0 °C was added acetyl chloride

(0.23 mL;73.3 mimol) and triethylamine (0.23 mL, 1.65 mmoi). 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 bic'arbong't_e and the
aqueous layer was extracted with EtOAc. The organic layer was &n’cd over MgSC4 and
filtered and the solvent was removed under reduced pressurc.. The residﬁé was purified via
preparative TLC to afford 193 mg (90%) of compound 28 as a solid which exhibited
identical spectral characteristics with those of the title compound prepared via the former

- method.
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e v

| and their pharnmaceutically acceptable salts. ,and Additionally it wll be
noted that certain conpounds are usedul as internediates in the synthesis
of the above conpounds of the invention. In partlcul ar, conpounds of the
formul a 21 Novenber 2003 CIS . ,C wherein, i s sel dtNewrrbeA0PRe cl ass
consisting of (A) hydrogen, (B) the hal ogen atoms, and (C) SOFM wherein
M is (i) Li+, (ii) Na+, (iii) K¥or (iv) MgX+, wherein X is a hal ogen;
and Rz is selected fromthe class consisting of (A) the hal ogen atons, (B)
aryl, selected fromthe class of (i) phenyl,

Example 29

o
1

25 ' 29

To a stirred solution of 25 (900 mg, 1.6 mmol) in dichlorometha’ne (10 mL) was added a

solutidn 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 HCI, water and brine,

dried over MgSO, and filtered and the solvent was removed under reduced pressure. The

residue was purified via silica gel chromatography to afford 931 mg (82%) of compound
29asa foam which was characterized via 'H NMR and MS.
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(i1) pyridyl, and (iii) pyrimdyl, and (C OCN. Synthesis of the Conpounds
of the Invention Conpounds of the invention may be prepared by the general
nmet hods descri bed below. Typically, reaction progress nay be nonitored by
thin | ayer chromatography (TLC) if -86 21 November 2003! awgrriess 2008
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: NVR nass spectroscopy and nelting point.
Starting materiral s and reagents are either’  commercially available or may
be prepared by one skilled in the aré us”ngp'nethods described in the

chemcal literature. Internediates u he preparation of the conpounds
of formula | may be prepared by the nmethod described bel ow and outlined in
Schene |I. 'Schenme | RsZR7 R3 R4 H2N CO2H Il P2S3

cl Ct

Y

29 o 14
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 7 _
dichloromethane. The organic layer was dried over MgSO; and filtered and the sélvent
was removed under reduced pressure. The residue was purified via silica gel
chromatography to afford 2.20 g (75%) of 14 as a foam which was characterized via 'H
NMRand MS. | I |
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f 2) Acid Heat NCO IV R5 R7 1) aq. Base Hpnt R5ZR7 Hydrolysis V RS ZVRr
R4 rl \ 4 R An appropriate amno acid (Il11) is dissolved in aqueous base
(such as, for exanple, NaOH, KOH, Na2CO3, NaHC03 K2C03 or KHC03) and

war med to between about 20 and 90 C. An appropriate i3bblpeenaes 400%) is
added to this mxture and the resulting solution is stirred until the
reaction essentially reaches conpletion. Upon cooling, the mxture is
acidified and the resulting urei doacetlc aC|d is isolated by filtration or
by extraction into -87

Example 31

Y

14 31

To a stirred solution of 14 (154 mg, 0.26 mmol) in dichloromethane (1.5 mL) was added
methyl isocyanate (0.624 mL, 0.39 mmol). The reaction mixture was stirred for 0.5 h, then
an additional amount (0.024 mL, 0.39 mmol) of methyl isocyanate was added. The
reaction mixture was stirred for an additional 0.5 h, then the solvent was removed under

reduced pressure to afford a quantitative vield of 31 which was characten’zéd via '"H NMR
and MS.
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21 Novenber 2003 organic solvent. Renoval of solvent produces the
internedi ate ureidoacetic acid. In the nanner reported by Sauli (US Patent
4,099, 008), the internedi ate ureidoacetic acid is cyclized by heating in
the presence of a catalytic anount of acid (such as, foFNe¥&R¥#e&003sulfuric
acid, nethanesul fonic acid, benzenesulfonic acid or hydrochloric acid) in
an organi c or aqueous solvent, to produce the desired hydantoin (V).

Wor kup consists of collection of the hydantoin by filtration and
purification by, for exanple, silica gel chromat-ography or
recrystallization. If the thiocarbo is desired, several reagents-are
known in the literature which wll Pamoft carbonyls to thiocarbonyls. A
typi cal sequence involves heating the substrate with a reagent such as
P2S3 in a high boilidg solveﬁg such as tetralin for between | and 48 h.

| sol ati on of the produy pfTows relatively stan Ctions such as the
dilution‘of the mxtu nto an organi c solvent su Et CAc and washi ng
this mxture with water @nd saturated aqueous ‘Nad owed by drying and
concentration: Purificatgon |s acconpl i shed by silicalgel chromatography or
recrystallization, t VI . | nternediat.e VI.-a%/%..pelectlvely :
hydrol yzed to the desi nmonot hi ocar bonyl conpoyn pendlng on t he
choice of conditions. eyeral the thiocarponyl ;
ring is nore susceptidy € tolnucleophilic condition
the 4-oxo- species (\|F). eat ment w th aqueousj

acid hydrolysis. Paflich is easily perfor $
chromat ogr aphy -or rlecrystalYization. Alternativefy,. the Y
ester of . Itl may be N actedgwi th an aryl thioiso fate g

am ne foll owed by
ca gel
thyI or ethyl

14 | ' 32

| To a stirred solution of 3-hydroxypicolinic acid (138 mg, 0.99 nuno!j in NV, N-
dimethylformamide (10 mL) was addéd 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 dichloromcthéne,
then the organic layer was washed with brine, dried over MgSO;, and filtered and the

- solvent was removed under reduced pressure. The residue was punﬁed via preparative

TLC to afford 89 mg (37%) of compound 32 as a foam whlch was characterized via 'H
NMR and MS.
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(I'V: -NCS instead of -NCO in a suitable solvent, such as 1, 4-di oxane,
under an inert atnosphere at about 50-100 C for about 1 - 24 h to provide

VII. If one uses the racemc IIl or ester of Ill, the product (V or VII) is
racenmic at the asymmetric carbon. By starting with a 8 hghemeeratfOBoner of
1l or ester of IIl, one obtains the single enantioner of V or VII. -88 21
Novenmber 2003 Conpounds of fornula | where A = N, A2 = CH and D = CH may
be synthesized as illustrated in Schenme Il and described bel ow. Schene |
PPh3 r jPh3 | NWVII IXAcid R |(A =N, A2=CH,D=CH) Azide VIl is added to a
solution of PPh3 in a suitable solvent-such as toluene, under inert
Example 33
Cl Cl

Y

14

" To a stirred solution of morpholinoacetic acid (35 mg, 0.24 mmol) in N,N-
dimethylformamide (8 mL) was added the PS-CDI resin (425 mg, 0.48 mmol). After 1 h,-
14 (50 mg, 0.08 mmol) was added and the reaction mixture was allowed to stir overnight.
The resin was filtered and then washed with dichloromethane and the corﬂbined organic
layers were poured into water. The aqueous layer was extractéd with dichloromethane,
then the organic layer was washed with brine, dried over MgSO4 and filtered and the

" solvent was removed under reduced pressure. The residie was purified via preparative
TLC to afford 59 mg (98%) of compound 33 as a fdatﬁ \-fvhich.was cha;‘aéte_rized via 'H
NMR and MS. N | |
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at nosphere and allowed to stir at anbient tenperature for about 12 - 24 h.
The appropriate thiohydantoin VII is then added and the reaction heated
under inert atnosphere, preferably in a sealed tube at_ about 130 - 140 C
for about 1-4 days to provide |X after concentration 4hNORRIFPFi<O4Ei on 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

i nert atnosphere at about 50 - 100 C for about 12 - 24 h to provide | (A
=N, A2 = CH D= CH after standard workup and purification. Anal ogs of |
(A =N A2 =CH where Dis a carbcg1 sugsigt'uted W th various groups, such
as hal ogen, CN, CHO, an al kyl group, | or aryl sulfide, sulfoxide or
sul fone, .may be ¢prepareg as descri bed bel ow andCleut Lipediin Scherme 111.
-89 21 Novenber 20 ene Il N "N \ X UR3 A@A =N, A2=CH, D=CH) RM
= .

' N
Ne— 0

X

Y

28 34
To a solution of 28 (29 nig, 0.045 mmol), 3,5-difluorophenylboronic acid (0.026 mL, 50%
wi/wt in THF/H,0; 0.09 mmol) and PdCl;(dppf)eCH,Cl; (1.8 mg, 0.0022 mmol) .in a
mixture of toluene (2 mL) and EtOH {1 mL) was added a solution o'f‘K2CO3 (25 mg, 0.18
mmol}) in water (0.5 mL). The reaction mixture was heated to reflux for 4 h, then was
diluted with toluene, and washed with brine, was dried over MgSO; and filtered and the-
solvent was removed under reduced pressure. The residue was purified via preparative
TLC to afford 18.3 mg (60%) of compound 34 as a foam which was characterized via 'H
NMR and MS. |
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I (A NN 2 =CH D=CM I (Al =N A2 =CH D=CHal) I (A =N A2 =
CH D=CE) In Schene Ill, Mis a netal atomsuch as Li or My, Hal is O,
Br or I and Eis a functional group transferable by an electrophilic
reagent and can be, but is not restricted to, O, Br, #1Nognbefd0pp CHO
S2M SO2R or CO2R, where R is alkyl or aryl. The de5| red N-hal osucci ni mde
(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 nethylene chloride at about
-10 Cto anbient tenperature, preferably at-about 0 C, and stirred for
about 2 to 15 h. Followi ng workup and purification, I (A =N, A2 =CH D
=Cd, CGBr, CGI) is obtained. The&ﬁ&m&g&] substltuted conpound I (Al = N,
A2 = CH, D = C I C OC-1) may be transfornefi o ganonetal lic
intermediate -1 (A A2 = CH D=CM where Mis metal atom such as
Li or My) by treat wi th an organonetal lic reaget such as an N- hal ogen
succi nim-de -90 21 Ngvenber 2003 al kyl or aryl lithiumor a Gignard
reagent. This organometaldic intermedi-ate may be,.r with an

el ectrophile, -sughias An N-chloro-, brono- or iogo-\sugcinimde, tosyl
cyani de, an al kyRyeMN—g~yl sul fonyl chloride, ..an o% aryl disulfide, an
al kyl - or - aryl thilosuffdnate, am—atkyt—er=aryl chllor oforkate, an al kyl

hal i de, N, N-di et 9£fo i de  or sul fur dioxide, @ pr e the anol og of
| (A =N A2 ﬁ]ﬁ @

Dis a carbon ENJ
. SN

O ' - 07 ™ N/

28 ' '35
To a stirred solution of 28 (300 mg, 0.47 mmol) and S-(trimethylstannyl)pyrimidine (180
mg, 0.74 mmol} in toluene (10 mL) was added Pd(PPh3)4 (120 mg, 0.11 mmol) and the
- reaction mixture was heated to reflux for 15 h. Decolonzmg charcoal was added to the
‘ mlxture which was stirred and then fi Itered 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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substituted wth various groups, such as d, Br, |, CN, an al kyl group, an

al kyl or aryl sulfone, an alkyl or aryl sulfide, CHO or a sulfinate salt.

The sul fides may be further oxidized with a reagent, such as potassi um
per oxymonosul fate, or mchl orobenzoic acid, to provi d& Neiereer 2883 or

sul fones. The sulfinate salts may be further transforned to produce

sul fones and sul fonam des as descri bed bel ow. Mre specifically, conpounds
Il (A =N A2 =CH with D= CN nmay be obtained by treating a solution of
the corresponding halide, preferably iodide | (A-=N A2 =CH D= Cl),
in a sol vent such as THE with an alé%%gﬁﬂggQSiunrreagent, such as '
cycl opentyl Qﬁsrunrbrggl - to Q4G ref%rably about -30
to -40 C, under tnDsphere for about 1t to generate an

or ganomagnesi um speq Il (A=N A2 = CH D=CGC osyl cyanide is

t hen added and the regetion allowed to gradual ly war to anbi ent
tenperature and to prgceed for about 1 to 24 h. Follo 'ng wor | cup and

purification, | (A= =2 = CH, D ="CCN is obna Compounds | (A =
N, A2 = CH D ="ES®Rmhere R = alkyl or aryl) r obt ai ned by .
treating the orga gpe ium species |- (A =N, Cﬁ \D = CGM) as

gener at ed above Ww.th anjal kyl of aryl surfonyl
one may add an alky apyl di sul fide, or an alky -2 or

(prepared by oxi correspondi ng al kyl
exanple with m ope-oxybenzorc acid in a su ;Eie SO
met hyl ene chlorr and ghen heating the reaction about Jhe refl ux
tenperature @ solvent for about | to 3 h t-o pbtain ’/(A"— N, A2 =
CH, D':,C~SR, NR = alkyl or aryl) after woo®omeand purifi cation. The
resul ting product mey be oxidized to the | :

30 36

To a stirred solution of 31 (168 mg, 0.26 mmol) and pyridine-3-boronic acid propanediol

t hi osul f onat e
2l fide, for
{ent such as

ester (59 mg, 0.36 mmol) in a mixture of toluene (3 mL), ethanol (1.5 mL) and 2 M
aqueous sodium carbonate (1.25 mL) was added Pd(PPhs), (59 mg, 0.05 mmol). The
reaction mixture was heated to reflux for 1 h. The mixture was then filtered and the
organic layer was diluted with EtOAc, washed with water then dried over MgSQOy and
filtered and the solvent was removed under reduced pressure. The residue was puriﬁed via

preparative TLC to afford 90 mg (32%) of compound 36 as a solid which was
characterized via 'H NMR and MS.
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correspondi ng sul foxide or sulfone with a suitable oxidizing agent such as
pot assi um peroxynonosul fate or mchl oroperoxybenzoic acid. -91 21 Novenber
2003 Conpounds I (A" = N, A2 =CH with D= CC®R2R where Ris an alkyl or
an aryl group, may be obtained by treating the organo%h@ﬁé%ﬁ@ﬁﬁ%@ﬁéC|es as
generated above with an appropriate alkyl or aryl chloroformate, in a
sol vent such as THF, at about -20 to -78 C, preferably about -40 C, under
an inert atnosphere for about 15 min to 1 h before allowing the reaction
to warmto roomtenperature over about 30 min to | h. Follow ng quenchlng,
for ‘exanple with aqueous sodi um bi carbonate, workup and purification, |-(Al
_ N, A2 =CH D=CCXRR) is otﬁmmmﬁﬁlCorrpoundsl (A =N A2 = CH vm'th
D = C Ghi bel obt ai ned by treating alsg ot of the correspondi ng
hal i de, pr ably iodide (I: A =N A2 D=CGC1), in a solvent such
it ap al kyl lithium such as n-B t about -50 to -120 C,
about-100 C, under an inert atngsphere for about 15 nmin to I. h.
m de, is added and thﬁ r @n gradually allowed to warm
Jfand stirred for about | W ng quenching, for exanple
ificatien, I (A =N A2

treating the organomag @SIU
di oxi de to generate ancCH,

To a stirred solution of 6 (195 mg, 0.37 mimol} and 3-thiopheneboronic acid (94 mg, 0.74
mmol) in a mixture of toluene (4.4 mL), ethanol (2.2 mL) and 2 M aqueous sodium
carbonate {0.55 mL) was added Pd(PPhj)a; (43 mg, 0.037 mmol). The reaction mixture was
heated to reflux fof 3 h, then was diluted with EtOAc and washed successively with water
ond brine, dried over 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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i ntermedi ate magnesi um sul finate salt. This internediate nmay be treated
with al kylating reagents, such as al kyl halides to produce additi onal
conmpounds of the formula |l (A =N A2 = CH) with D=CS®2R (R = alkyl).
The intermedi ate magnesi um sul finate salt may al so be?t MRYRRREGPPH

N-chl orosuccinim de to generate the sulfonyl chloride | (A =N A2 = CH,
D=CSX2C ). The sulfonyl chloride can in turn be treated wwth amnes to
produce desired sulfonamdes | (A =N A2 = CH D= CSO2NRR where R and
R = a hydrogen atom an al kyl or aryl group, or together conprise part of

a heterocyclic ring). Analogs of | (A = A2 = CH) with D= C SO2NRR
where R and R t oget her conprise o het erocyclic ring and where R
and/or R contains ni trogen, for exanpPfb._pivaegr@zi ne, can be
further substituted e second nitrogen, for ex wi th acyl, alkyl,
aryl, carbanyl or sul yl as described bel ow and o% ned in Schene | V.
-92 21 Novenber 2003 heme IVR'-XR' | (At =N A2 = S2NRR )

(where NRR is piperaZi

Ol (A =N A2 =CH D=
N-substituted pipdrazinf/ln Schene IV, R'.is a f

i ofal group transferable

n
NN
N
N

by an-el ectrophilicyTeagent and can be, == -
)
[P

“ 99 : 38

Y

Br

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 mikturc of toluene (7 mL), ethanol (3.5 mL) and 2 M
sodium carbonate (1.7 mL) was added Pd(PPhs)s (142 mg, 0.12 mmol) and the reaf:tion
 mixture was heated to reflux for 2 h. The mixture was diluted with EtOAc and waéhed _
successively with water and brine, then was dried and filtered and the solvent was removed
under reduced pressure. The residue was purified via silica gel chromatography to afford
790 mg (92%) of Boc-protected 38 as a foam. To a stirred solution of Boc-protected 38
(704 mg, 1.0 mmol) in dichloromethane (15 mL) at room temperature was added
| trifluoroacetic acid (3 mL). The reaction mixture was stired for 2 h, then was poured info
IM sodiqm hydroxide and the aqueous layer was extracted with dichloromethane. The
| organic layer was washed with brine and dried over MQSO4, was ﬁlteréd and the solvent
was removed under reduced pressure. The residue was purified vié silica gel |
chromatography to afford 447 mg (64%) of compound 38 as a foam which was
characterized via 'H NMR and MS.
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but is not restricted to, an alkyl group, COR CONRR , CO2R, or SO2R, where
Ror R is alkyl or aryl. The conpound bearing the heteroatom can be
treated with reagents such as an allcanoyl or aroyl chloride, alkanoyl or
aroyl anhydride, alkyl halide, alkyl or aryl sulfonyl 2hNeveraesr2003] kyl or
aryl isocyanate to produce conpounds where I (A =N A2 =CH and Dis a
carbon substituted with a sul fonam de which itself is further substituted
wi th various groups such as al kyl or aryl am des, al kyl am nes, al kyl or
aryl sulfoham' des, and al kyl or aryl ureas. Mre specifically, conpounds I
(A =N A2 = CH and where Dis a carbon substituted wth a

pi per azi fés fﬂlmmddmomﬁlcotmpommwf thesinveitioh eferdpreyRyddtyede g Melophisai ned by
treati ng.a soI f r ondi n i_perazi pesul fonam de, In a

sol vent & AJ %RQOEEH Eﬁ{h %E?‘rg?ﬂ‘%‘é‘"afgﬂo‘é{h"’aéﬁgﬁ‘%‘i‘ﬂzﬁ@élféﬁ\ﬂ%é@l ic acid,
in the pMence of a coupling agent, such as pol ystyrene resin-bound
carbodiimde, at about 20 C for about 2 to 24 h. -93 21 Novenber 2003

Fol | owi ng wor kup and purification, conpounds I (A =N, A2 CH) and where
D = iS QrxeApRYN,, SUDSTT TUTed W gh, Alle Cyl ated p| el agi s, .\’%2 fHee are
obt ai ne@ A ET AT vVel'y, these gpnmpounds; ey be—obtat e (‘é tredtiing a -
sol ution of the ¢orresponding pi -' nesul f onam de, 9r¢ “s"BTR/)ent such as
di chl or onet hane wjth an appropri at :- kanoyl or aroyl chloride, ijn the
presence of a.bas¢, such as tri et hy am ne, at about -20 to 20 C,

“II

preferably about @ C for about ran te 2 h. Fol ljowi ng quenching;
40 Cl C _ resin
N
N:( o
\ N [EENE
F

02?20 O

EN O

N
OJ\
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for exanple wth agueous sodi um bi carbonate, workup and purification, the
desired acylated piperazinesul fonam des are obtained. Conpounds I (A" = N,
A2 = CH) and where Dis a carbon substituted with a p'g glram nesulfonam de
which itself participates additionally in an urea |ink 8 NePPH 6 bt ai ned
by treating a solution of the correspondi ng pi perazinesulfonamde in a

sol vent such as dichl oronethane with an appropriate isocyanate, at about O
to 40 C, preferably about 20 C for about 2 to 24 h. Follow ng workup and

puri-fication, conpounds I (A" _ N, A2 = CH) and where D = is a carbon
substi t ut i i st fonan de are
obt ai ned. [Alterhatively, 0 =N A2 = CH) andfoamre Dip a
carbon substituted with a pip nesul fonam de whi¢h itself is fur}her
N-sul fonyljated may Q i wtreating a solutipn of the correspondi ng

nt such as dichloropethane wth an
appropriatle sul fonyl| chl ori deg—¢n™& presence of a pase, such as

triethylagmne, at gbout -2 \toNZO“Q, peeferably about 0 C for about| 15 mn
to 2 -h. Followng gyenching, or § @ Bh aqueops sodi um bi car bpnat e,
wor kup "and@ puri ficatji on, co A ( N, A2-= CHy-and where DE is a
carbon substituted with a sul 10ny| ated pi- pera2| nesul f onam de are obtji ned.
Functional group transformatidns well known inthe aft may be enployled to
nodify the substitdents on{D iljlustrated above to optain additional
conpounds| of the inyention. venber 2003 Anal ogs| of I (A" = N 0Q = CH)
where A2 {s a carbon substi tutFe.d Wi th various groups, such ' -

42 "~ foam

43

resin

- -140-



as hal ogen, CN, CHO an al kyl group, an alkyl or aryl sulfide, sulfoxide or
sul fone, may be prepared as described bel ow and outlined in Schene V. In

Scheme V, Mis a nmetal atom such as Li or Mg, Hal is C, Br or I, and E
is an functional group transferable by an el ectrophi| £tNpergest2088d can
be, but is not restricted to, d, Br, I, CN, alkyl, CHO SO2M SO2R or

C2R, where Ris alkyl or aryl. Scheme V Hal I (A =N A2 =CH D= CH 1.
RM 2. H N-halogen succinamide RA I (A =N, A2 = Hal, D= CH 2. E* Hal
Hal \ YNR ,_ NXRI (A =N A2 = CGHal;, D=.CHal)

44

resin

45 185-189

46 resin
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| (Al =N, A2=E, D=CH) The desired N-hal osucci nim de (about 2 nole equival ent
relative to l) is added in portions to a solutionof I (A =N A2 =CH D
= CH), in a suitable solvent such as nmethylene chloride at about -10 Cto
ambi ent tenperature, preferably at about 0 C, and stirf¢etjofasmberg864t 2 to
15 h. Follow ng workup and purification, I (A =N AZ=D=Cd, CGBr or
) is obtained. 1. RM-95 21 Novenber 2003 The conmpound I (A = N, A2 =
D=Cd, GBr or CI) may be treated in a solvent such as THE with an
al kyl . magnesi um brom de, such as cycl opentyl nagnesi um brom de, at about

-78 to 0 G—preferahl-y—about 30to -40 C__under an inert atnosphere, for
about 1t 5 H7 An aqueous Loid aeh as I'N hydr oggn chl ordasahe or sdturated
NHACLl sol ution, is tlhen added. @ | owi ng workup and purification, I} (A =
N, A2 =CGd, CGBr-aqr CI, and B CH) is obtained.} The hal ogen
substituted conpound I (A = N A2 = Cd, CBr or ¢-1, and D = CH) jmay be
transforned to an origanonet ajLic ~pternediate | (A = N A2 =CM D = CH
where M |s an netal| atom ujc?;{; Li g \W)geby tredtnment with an
organonet Al | i ¢ ‘reagent, such - JAR_A or aryl- l'ijt hium or magnesijum
reagent. [This organgnetal | ig.lnternedi &€ nay be . rgacted with an :

el ectrophjle, such as an N-C(|)ﬂr 0-, brono- or iodo- |succinimde, togyl

49 not determined
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cyani de,
aryl dis
chl orofo
anal og o
groups,

an al kyl
further

m chl oro

al so. be reacted with _an al kyl ati ng reagent,

i odide t
t ransf or
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sul f onam des

conpound
al kyl or
correspo
I11) for
enpl oyed
addition
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when R4
often be
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an al kyl
ul fide, an
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f 1 (A
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oxi di Zed with a reagent,
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N, N- di et hyl f or mam de or
=N D= CH where A2 is a carbon

an al
or aryl

chl ori de,
an al kyl
di oxi de,

an al kyl or aryl sulfonyl
or aryithiosulfonate,
sul fur
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or aryl

The sul finate sa
“such as an al kyl brom

sul f oxi des or sul f ones.

kyl or

to produce the
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The sul fides may be
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ts may
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0 proffuce qul f onéA
med into th
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replaced Wth

e or

ar
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i nvention. -96 21 Novernber
of R4. In parti

odonat ed benzyl group, these hal ogens
| groups by techniques knomn in the art
i on of the .

O

51

75-82

52

cl not determined

I Nai& de@bhihed MY
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prepared fromthe

be
, such
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hal ogenat ed benzyl group, with an organonetal lic reagent such as an aryl
boronate, boronic acid or stannane, in a solvent such as a m xture of

tol uene and ethanol, in the presence of a base, such gf gueous sgdlum
carbonate, with a metal catalyst, such as Pd(PPh3)4, Nopgper=908, 110 C,
preferably about 85 C for about 2 to 24 h. Follow ng workup and
purification, | (R4 = CH2ZCAHGAr) is obtained, where Ar can be, but is not
limted to, furyl, phenyl, pyridyl, pyrimdyl and thiophenyl. Conpounds of

formula | with A = A2 =D = N nay be pr epar ed as~i||ustrated in Schene Vi
and dESC | be = Ei OW. ﬁblle I"\\: {’\)’I atl o1t 2~ UAI T—O11; I_‘d VOUp| | ng
Conditiohs X NaN3 R | (A = “A “*N- { CORH NN %de‘e'mme

54 CE\QC' 79.1-80.9
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R4 XI Internediate VII is'treated wth an al kyl ating agent such as di et hyl

sul f at e,
and purification,

in a suitable

2003 treated

sol vent such as aqueous base and THE After workup
the internmediate is -97 21 Novenber

with a

sui t abl e oxi di zi ng agent such as potassi um per oxynonosé! Navembsy i0de
sul foxide X. A solution of X is then treated with NaN3 at anbi ent

tenperature for about 12-24 h. Upon workup and purification, carboxylic
acid XI is obtained. Internediate XI is then reacted under standard
pepti de coupling conditions, for exanple treatnment with |-
(3- di met hytamgzoprppyt)=3= eyt carbogimide hydr ut,ilvi"UT‘i—d‘E—ﬁg—EBe)—aﬁd | -
hydroxybenzo{!ﬁgzol e (HOBT) ang age, such as dii soprop)’;aé’i‘hyl amne, in a
sui tabl e[| sol vent $uch as DMF about 5 to 24 h at anbient tenperjature.
Fol | owi ng wor kup amd purificatiof; | (A = A2 = D N is obtained.
Conpounds$ of fornula | where A' § N,,A2 = N, and D[ CH may be prepared as
illustrajed in Schenme VI ami:_-ﬂ{és Bed bel ow. Schere VII X NH2ZNHCHO N O
-gyp 3 . N ATTT
O NH,
Br
57 Ci Ci not determined
58 not determined
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R& Xl Acid R I (A=A2 =N, D=CH Internediate X (Scheme VI) is
treated with formc hydrazide in a suitable solvent such as DMSO, under an
i nert atnosphere at about 50 to 100 C for about 5 to 24 & I‘OVI de Xl |
after workup and purification. Internediate X | is treét 8"%‘ § 2% at al ytic
anount of an acid, such as p-toluenesulfonic acid in a suitable sol vent,
such as toluene. Ml ecular sieves or atrap to collect water forned in the
reaction may be enpl oyed. The reaction is heated at reflux tenperature for
about 3 to 12 h. The desired conpound of formula I (A _ N A2 =N and D
= CH) is/|obtasped TloITow Ng PURLT t|Qp Anatogs of—1 IW_ N)
where D 3 C substitjuted with varnig gr oups nay be |prepa édl s desgri bed
above forl analogs of I (A = N, CH). -98 21 Noyenber 2003 The
invention is further described by e follow ng synfhetic exanpl es.
Synt heti ¢ Exanpl es |[Exanpl e |

60 Ct cl not determined

\ N TH1

61 _ Cl & not determined

N:(N 0
%/N N Br

0=5=0
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NCS XIV XVI N= 1 A solution of am no-ester Xl and

3, 5-di chl or ophenyl i sot hi ocyanate (1:1 nolar ratio) in 1, 4-di oxane was
heated at 90 C under N2 for 10 h. The m xture was concentrated to give the
t hi ohydant oi n derivative XIV. The product was charact ef! MNeweByerdderRVR and
mass spectroscopy. 21 Novenber 2003 To a solution of PPh3 (9.0 nunol) in
toluene (20 nlL) under N2 was added azide XV (9.0 mol). After stirring at
room tenperature overnight, thiohydantoin XIV (4.5 nmol) was added. The

m xture was sealed under N2 in a pressure t ube and heated at 130-140 C for
3- 4 days, C entrjated and pRr1fied py sttiecaget—chromratography—tp gave

t he product Q%f. The product Wg fagacterlzed by [LH NWﬁkgﬁ@HWﬂss
spectros¢opy. To ajsol ution of | n di chl or oet hane was added
trifluorpacetic acijd (TFA, 5-6 edy. The mxture was heated under N2 at 90
C overni ght. Thé rdsidue was takefy up_in Et OAc, hed with saturated
NaHCO3, fdried (Na2$%X4) and c %d The reS|du was purified py
silica gel chromatagraphy to e conmpound 1, mp. 36 -37[5 C
The product was characterize Brass slpectroscopy. Exanple 2

y
0=5=0

63 Ci Cl _ not determined

64 foam

Br
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S ,d and / or S ,Cl N=Br 2a To a solution of compound 1 (1.82 g,
4.04 mmol ), in CHC12 (20 nL), cooled to 0 C was added in small portions
N-i odosuccininmde (1.43 g, 6.04 muol ). Pyridinium p- ? enesul f%ggte (100
mg, 0.40 nmol) was added and the mixture was stirred af' DC¥eRRE AU
during which, additional Niodosuccinimde (400 ng, 1.68 muol).was added to
-100 21 Novenber 2003 conplete the reaction. The m xture was diluted with
CH2Cl 2, washed with 10% Na2SO3 sol ution, dried and concentrated. The
residue was purified by silica gel chromatography'to give a m xture of the

title qonpoghds 2 (1. B&! d.da (0.537g). Thepro q.g&a Wehifed
char act{eri zed by | H NVR a Ss spectroscopy. Di{odi PZta may al go be
producgd from 1l ags the onl oduct by using nore{than 2 nole eqLu val ent s

of N-iddosuccininide in the[sane procedure as desc¢ribed above. Exanple 3
a. -l N

66 146-148

Cl Cl
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2 csr 3 A solution of compound 2 (33 ng, 0.0572 mmol) in THE was treated
wth a 2.0 Msolution of cyclopentyl magnesium brom de (57.tL, 0.114 nmol)
at -30 C under nitrogen. The mxture was stirred at -30 C for 2 h before a
sol ution of tosylcyanide (70 ng, 0.367 mmmol) in THE (8! Boymb&iedCddded.
The m xture was stirred at -30 Cfor 1 h then at room tenperature

overni ght. The reaction was quenched with a saturated NH4Cl sol ution at O
C. Extraction with EtOAc foll owed by silica gel ‘chromatography gave
conpound 3 as a foan1(9 5 g, 35% . The product .was characterized by 1H
NMR and #}cuuuabupy Noverbet—2603—Br—2-Bf—4—-A-sel-ution-of
conpound {2 (35 0. 055 mn‘)Cfl') T was treated wijth n- BfS"EF’ (44 ul, 1.5
M 0. 067 |nmol ) at '.|100 C under ogen. The m xtur¢ was stirred at |-100 C
for 15 min before DM (50 uL) wgs added. The m xtufe was stirred at-100 C
for 15 mfn then O |C for I h befgye 8 saturated NH4Cl solution (I nl) was
added. BEftraction wWith Et OACN- et by silica gell chromatographyigave
conmpound {4 as an oill (3.0 1 product was$ characterized by 'H
NMR and rjass spectrjoscopy. 2 OOBBannple 5

_ 0=8=0
(i) O
68 Cl cl not determined
} N N o
Br \ \\‘]/
N ey
Br

69 foam
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A solution of conmpound 2 (2.5 g, 4.33 nmol) in 25 nL of THE was treated
with cycl opentyl magnesium bromde (2.6 n., 2 M 5.2 mol) at -40 C under
argon. The mxture was stirred at -40 C for 40 mn and then SO2 was
bubbled in over 1 min. The mixture was stirred at -402ENe¥e™a% J408 t hen at
roomtenperature for 1 h before being concentrated tw ce under vacuum from
dry THE to produce the solid magnesiumsalt 5. 21 Novenber 2003 Exanple 6 5
CS,C 6 The magnesiumsalt 5 (1.00 g, 1:62 mmol) was dissolved in 5 nL of
dry DVF and treated with Mel (0.5 nL, 8 mml) at roomtenperature for 1.5
h. It was[ Thergheat rand 50 Cfor T [h to capplerte the

reaction.] The react i diluted with watgr to stop the
reaction.|{ Extractio ol | oned by silica del chromatography gave
6 (3.661]g, 66%. M = 92 -93 C.J The product was chgracterized by "H NWR
and nmass {spectrosco > 03 2b For this |exanple, the rademc

i odi de 2h was used L i i Conmpournld 2b was preparied by

t he sane [procedure @s conpo : S acemc 1. To a solution of
anhydrous| LiCl (10.p ng, 0.2 : enN (10.5 |mg, 0.117 nmol)

O N

71 Cl Cl not determined

72 Cl Cl not determined

it
N Br
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in THE (0.2 nm.), cooled at -20 C was added CH3MgBr (1.4 Min THF, 0.21 ni,
0.294 mol) under N2. The solution was stirred at -20 C for 15 mn. A
solution of conpound 2b (34 ng, 0.059 mml) in THE (0.5 nL) was added. The
reaction mixture was stirred at -20 C for 2 h and theR! MoveBbeh 4%¥per at ur e
over ni ght before being quenched with saturated aqueous NHACL at 0 C. The
m xture was extracted with EtOAc, dried with Na2SO4 and concentrated. The
residue was purified via preparative thin |ayer chromatography (prep-TLO
to give 2 ng (yield: 699 of 7. The product was characterized by IH NWR and
mass speLtrosgopy. |21 Novemgel 2Q03 &Xanpt e N="For [hiﬁ tc‘l)éf%'r'erlnd the
racem c diiodide 2¢ was used ayf thRg starting materijal . %orrpoun 2C | was
prepared| by the sa procedur e onpound 2a, using racemc 1. Tola
sol utionj of conpoumpd 2c (766 ny,71.09 mmol) in THE (10 nL) at -30 ¢ was
added cycl opentyl agnesi um bronmfjde (20 Min ether{, 1.36 nL, 2.72 {mmol)
under nitrogen. The sol utid‘th:x@ gtirred at -30 Cffor 1.5 h beforg a

sat urat ed aqueous NH4Cl sol Eiled. The milxture was warnmed to room

| A
tenperature and exfracted w tyf Et QR & ganic |l ayer was dried with
Na2SO4 apd concentfated. The-=¢esi due wes“purified by silica gel
chromat ogr aphy to ¢ive the ioflide 8. The product wds characterized by 'H
NVR and | nass spectroscopy. ¢

/O
74 Cl Ci 145-147
N N0
2 N

75 not determined
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Exampl e 9(9. BIRT0938XX MO ,C 8 To a solution of the iodide 8 (113 ny,
0.196 mml) in THE (1 nL) at -40 C was added cycl opentyl magnesi um brom de
(2.0 Min ether, 0.293 niL, 0.586 mmol) under nitrogen. The solution was
stirred at -35 C for 90 min before methyl chlorof or mat ! PMovambgr 209347

mml ) was added. The m xture was stirred at -35 C for 30 mn and then at
room tenperature for I h before a saturated aqueous sol ution of N114Cl was
added. The m xture was extracted with Et OAc and the organic |ayer was
dried with Na2SO4 and concentrated. The residue was purified by silica gel

chr omatograghy to girve tt duck 916"y —The—product—was

char act er i ?taﬁld by {' H NVR zgﬁ hasy ?pectroscopy. 21 NoOLHSE™MEYsE3 Exanpl e
10(10. { BLRT0937XX) A sol uti the iodide 8 (33 ng, 0.055 mmol )| in THE
(0.8 nL) was treated cycloperntyl magnesiumbromde (2.0 Min ethefr, 83 L,
0.166 mmol) at-30 C under i . The mxture was stirred at -B0 C for 1
h befofe a solutijon of t 9e(53 ng, 0.28 mml ):in THE (0} 2 nL) was
added. [ The m xtune was st{rr -30 Cfor 10 in, then at roon
tenperature for If h. The rgactilon guenched wiit h saturated NH4CL
solutipn at 0 T. {Extractiog with | fol |l owed by silica gel
chr omat ogr aphy gave conpound 10 as a foam (10 ng). The product was

characterized by |  H NVR ami S .cspectroscopy. hard oil

78 foam
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21 Novenber 2003 Exanple 11 A solution of the iodide 8 (88 ng, 0.152 mmol)

in THE (1 nL) was treated with cyclopentyl nagnesi um bromde (2.0 Min
ether, 230 L, 0.46 mmol) at -30 C under nitrogen. The_m xture was _stirred
at -30 Cfor | h before methanesul fonyl chloride (60 &!Ngvem8egf9d) was
added. The m xture was stirred at -30 Cfor 1 h then at room tenperature
for 1 h. The reaction was quenched with saturated NaHCO3 solution at 0O T.
Extraction with Et OAc followed by silica gel chromatography gave conpound
11 (18 35% . The product was characterized by 1H NVR and nass
spectrosqgopy. 721 Novenber 2003 _BExanplGe 12 CIS /-~ {01 CXR386R7NEBr| 6 12 A
sol ution jof conpound 6 (0.1 g, nmmol) in 2 nL of toluene was tre¢ated

wi th 5- tirinethyl stiannyl pyrim d (0.07 g, 0.28 mml) and Pd (PPh3)4 (22
mg, 0.02jmol) and | the m xture yas heated to refl ux overnight. Upo

cool i ng, Ithe solvent was renpve gotary evaporation and the residue was
purified|by preparative TLC. Nl s produced 50. 4 ng| of conmpound 12. |Mp =
139 - 141 C. The prijoduct waswghbracteri zed by 1H NWR and

()ZZ?:=()
N

()

20 CI\Q/CI not determined

Br

g1 Ci- ; ol 158.0-159.3

H,N
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mass spectroscopy. 21 Novenber 2003 Exanple 13 CI\ '-Cl CS,Cl N=Br 6 N=
13 A solution of conmpound 6 (90 ng, 0.17 mmol) in 2 nL of toluene, | nlL of
EtOH and 0.8 nlL of 2 M NaHCO3 was treated with pyridine-3-boronic acid (37
ng, 0.22 mml) and Pd(PPh3)4 (20 ng, 0,02 mmol). The A KevgebeidOReat ed 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 C. The product was characterized by
"H NMR and nmass spectroscopy. 21 Novenber 2003 Exanple 14 Q1S 'Cl CS ,C

N= Br 3 g2 Cl Cl foam

N
@]
N._.—-‘
K11
x N
Br

02?20
N

[ e

N

0

AO
83 CF\QCI 114.0-115.5
N

N

/
=

-154-




A solution of compound 2 (100 ng, 0.17 mml) in 2.5 nL of THE was treated
with cycl opentyl magnesi um bromde (0.14 nL, 2 Min ether, 0.28 mmol) at-40
C under argon. The m xture was stirred at -40 C for 40 mn and then SQ2
was bubbled in over 1 mn. The mixture was stirred at21Movenper2098 nin
then at roomtenperature for I h and finally at 45 C before being
concentrated twi ce under vacuumfromdr y THE to produce the solid

magnesi um salt. The nagnesium salt was treated with a m xture of
triethylamne (0.035 ni, 0.36 mml) and N-chl or-osucci ni m de (71 ng, 0.53
mol ) . /Ff‘t‘é'r—&l.ﬁ M, an ¢ €XCEeSS of pr perazime (119 s added
and the|reaction stirredca Hbﬁ% mxture was then
guenched by the addition of dol ution of saturat ed NHAClI and extfacted
into Et ®Ac. Upon cloncentratigh, the crude product yas purified us|ng
preparatjive TLC tg yield co un% 14 (26 ng) as an oil. The product was

characterlzed by 1IH NVR Hag” m Spect roscopy. Novenber 2003 Exanple 15
ci a__'(- I _. Z[/_ ci\XI I>n1 Br
/
()::?::
®
N

85 Cl Cl thick oil

NL
Br

l

86 Ci Ci 65.6-67.0

N::(IN o

g
0
\
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XIX 15 2.00 nL of 1 N NaOH was added to a solution of 0.85 g (1.91 mmol)
of XIV.and 0.30 nL (0.35 g, 2.30 mml) of diethyl sulfate in 8.5 nL of THE
stirring in an ice-bath. After 10 mn in the cold, the reaction was warnmed
to roomtenperature and stirred 3.5 h. Aqueous anmmoni dhMNEKEBRFE0%as added
and the reaction extracted with EtOAc, dried over MpSO4, and concentrated
in vacuo to give an oil (0.98 g). Flash chromatography on silica gel
afforded 0.77 g (85% of XVII as clear oil. The product. was characteri zed
by 'H NVR.and mass spectroscopy. A solution of O. 69 g (1.13 nnDI) of

pot assi ufT pergxynopnosul rate gdj EDTA JfS added) to a
stirred suspension|of 0.76 g (- nmol ) of XVII and 0.68 g (8.05 mol) of
NaHCO3 ip 7.5 nmL agetone and 2.U H2O. After stirfing 5 h the repction
was diluted with EtOAc and wash&d with saturated agueous Na2SG3 anf brine.
The conblned aquequs phases wer® ex c and the conb| ned

organi ¢ phases were dried o ed in vacuo to give

0.82 g of XVIH as a clear oid acterized by 'H NWVR and
mass spectroscopy. {-113 21 Noye was added 0.48;g (8.05
mmol ) of [form c hydrazi de apdg3dg8 nL d the reaction was

heated a;f 60 C under Ar for 10 h. Water was added gjving a white
preci pitpate which was extragted into Et OAc, washed mith H2O, dried pver
MySO™4, apd

OH
OH :
88 Cl Ci foam
N—
N
QO=8=
“OH
Br
89 Cl c 163.7-165.2
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concentrated in vacuo to 0.72 g of solid product.

chromat ographed on silica gel

solid. A mxture of 0.15 g (0.319 nmol) of Xl X and 15
of p-tol uenesul fonic acid and 0.30 g

This was fl ash

to give 0.31 g (41% of XIX as a white

of 4A nol ecul ar s

Eg‘?@yemhe@‘m@ of

toluene was refluxed 5.5 h. The reaction was applied directly to a silica

gel

spect rosco

Y.

colum and was purified via flash chromat ography,
(82% of 15 as a yellow foany resin.
NVMR and nass

c

to afford 0.12 g
The product was characterized by 'H
21 Novenber 2003 Exanple 16 CI'S C

\ SC NH

N==~ CO2HN-MNN—f1+1N Br—XVH—36~A—selutien—ot—MH—(Exanple 15)
(130 ngy, | 0. 266 mol|) in ? was treated wth N&N@EFTEGWHQ 2.15
nmol ) at|roomtenperature f h. The m xture was| diluted with H20 and
extractefl with Et OAc. The or Ic layer was dried (jNa2SO»4) and
concentrated. The{residue wa purified by silicajgel chromatography to
gi ve conpound XX (80 ng, Néﬂf ~FHe product was characterized by 'H NMR and
mass spegtroscopy. S ,
F
0:?:
N
F
Q OH
91 Cl Cl not determined -
92 90-95
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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 mmol) and EDC (23 ng, 0.120 nmol). The m xture was stirred at
roomtenperature for 2 h before diisopropylethylamne (31 L, 0.18 mmuol)
was added. The mixture was stirred at room tenperatur&' NBYeMeP£99di | ut ed
with water, and extracted with nethylene 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. 21 Novenber 2003 Exanple 17 O CuCN NY DW < N~ 160 C 83%

Sz Me Y7 CNggxm Xpure ofc 375U _cP. 709 mol ) of C rrp%rggepnﬁg%}:m ngy
i\ied I'n cfry and

(0.779 mmpol ) copper} (1) cya in 1.5 nL was sti
heated fdr 4 h at 160 C under After cooling, ter and Et OAc wgre
added and the reactfon was filtfered, the solids were washed wth E{QAc, to
afford 990 ng of a gfreen sol i_d.(NTheofiItrate was extnacted with EtOAg,
N= ,

\. N g
02?30 =N
N \ )
N
HO O
94 Cl cl : not determined

95 foam
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“washed with water, dried, and concentrated under. reduced pressure to 335 ny
of resin. The solids were suspended.in 2 nL Et OAc and stirred overni ght
~with 16 L SOC12. H20 and Et OAc were added, the reaction was filtered and
the filtrate extracted with EtOAc,  washed w th H2Cand2tNpegmbes?@#08hen was
concentrated under reduced pressure.. The conbined crude products were
purified via flash chronat ography to afford 234 ng (69% of conpound 17 as
“a white resin, .after drying under vacuumat 60 C.. The product was
characterized by 'H NVR and  nass spectroscopy. 21 Novenber 2003 Exanple 18

I XXI G T QgScpr ppMgBr E Ol NG YN SO2 —Brivg TeN—xXX fo 18—
: : _(; o

Z

2
pa

O
H
N
N_—.( o
e tdl

AN Br
o/ﬁ 0=S=0
L\\/’N‘1T/”\\«/J
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A mxture of 2.50 g .(5.54 mml) of conpound 1 and 650 ng (7.20 mmol) of
copper (1) <cyanide in 8 nL of dry DVF was stirred and heat ed 5 hat 160
~under Ar. After cooling, the mixture was poured into water and Et OAc was
added and the reaction was filtered, and the solids weldovemrrRs?OEst h
Et OAc, to afford 1.82 g of grey soli-d. The filtrate was separated and the
organi ¢ 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 cooli ng, H20 and Et OAC were added,
the reactifon wgg TiTered ang e Soldgus-wer e wastegwthyH e
filtrate was extractled with Et e organic |ayen was I
concentrated under rjeduced press The crude produg¢ts were combin d and
purified yia flash chromatography Yo 890 ng (36% of {unreacted 1, 96(Q ng
(46% of XX, as welf as 310 of mped fractions. Nig@dosuccinimde (580 ng,
0.256 mml]) was added to a solNsts 6f 960 ng (2.44 mol) of XXl an
(0.244 mmpl ) of pyridi ni unp- to%% seih.ionate in 10 nL|net hyl ene chlonide at
0 C. The jeaction was all owed : . f ' [
overni ght] The reactjfion m Xt g=e52%@S entrated under reduced press
the residiie diluted with Et OAg, washg th saturated agueous Na2S2(3,
dri ed and|concentr atied under uced p¥Féssgre. The 310 ny of m xed .
fraction were treatgd simlarfly gs described above. |After isolation{ the
two residyes were cdnbi ned an urified via flash chiomat ography to {afford
1.08 g (64% of congound XXI| gs a resin. The producf was characteri zed by
"H NMR apd nmass spgctrascopy H\Novenmber 2003 g :

99 Cl C ' not determined
N
; O
N::1
\ N whd
Br

100 Ci\©/0| resin
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A sol ution of 2 M cycl opentylinagnesi um bronide (1.24 nL, 2.48 mmol) in
Et 20 was added to a solution of 1.08 g (2.06 mml) of XXIl in 20 nL dry
Et20 at -50 C, resulting in a white suspension. The re tion tirred
for 15 min at -50 C and then SO2 was bubbled in for ﬁﬁ'ﬁ"erﬁ"i’%%g ction
m xture was stirred for an additional 15 mn at that terrperature, and then
~was stirred at roomtenp for | h. The reaction was filtered, the solids
‘washed with Et20, and dried under vacuumfor 0.5 h.at roomtenperature to
give 1.44 g of corrpound 18 as a bel ge solid. 21. Novenber 2003 Exanple 19
18. NCS [pipefdzin THE-Toga—stirred d—sottti-on—ef—t77—ny ’1.QQ Ael-)
N- chl orlosucci nimide in 10 , F, was added Doonﬁb f(t@’m?’@g mmpl ) of 18
giving |a yell ow spol ution tha s stirred 10 min.| Piperazine (76p ng, 8.86
mol ) s added i ving a pal eYsuspension that was|stirred 0.5 h. [ The
reactidn was filtlered, the filgrate washed success$ively with watef and 2N
NaCH was dried, [and conced Q@nder reduced ptressure. Purificpation of
the regidue via fillash chiompiagraphy afforded 225 ng (58% of 19} The
product| was chardcterized ( NMR and nass spe¢troscopy. 21 Noyenber

- I

102 foam

103 Cl Ct not determined
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Exanpl es 20-22 Exanple 20 To a stirred solution-of 71 ng (0.532 mmol)

N-chlorosuccinimde in 4 nL dry THF, was added 200 ng (0.283) of 18 giving
-a yellow solution that was stirred 10 mn. Methyl isonjpecotate é479 m.,
3.54 nmmol ) was added giving a beige suspension that ma%1§PW??¥ﬂ20:?5'h; The
reaction was filtered, the filtrate washed successively with water then 2N
NaCH, was dried and-then was concentrated under reduced pressure. This
“residue was purified via preparative TLC to give 87 ng (5 1% of 20. The
product was characterized by 1H NMR and nmass spectroscopy. Exanple A

o

stirred setuti-on—ef—0—rg—0f—20—A0-35—A—306%HI3rTin ti-e—acte—yas
stirred 3.5 H%t jz C. vatgr éed, the reactipn msz?ﬁPEEred and t he

sol i ds re washed w th H20O solids were dissolved in al cohol,
precipitated with ter and filtered, and then were| dried under vaguum at
50 Cto give 43 ng of a beige pgwder. The aqueous fjltrates were extracted
with EtOAc to afforjd anot hem=L 720 yield a total] of 60 ny (88% |of 21.
The product was characteriged «H NVR and mass spectroscopy -120(21
Novenber {2003 Exanple 22 A s [ 3 ng (0.069[ mol) of
1-(3-(di et hyl am nq) propyl j - 3: et hyTcg di i m der hygrochl oride (EDC] and 34
ng (0.058 mmol) of 21 in | 2Cl 2 Birred for 0.5 h :

105 Cl Cl foam

106 oil
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inat 0 C. "Amonia gas was bubbled in over 1 mn and stirred for 15 mn at
O C and then at roomtenperature for 7.5 h. An additional 13 ng of EDC was
- added to the reaction, which was then saturated mﬁthmg , seal&% Snd t he
was al |l owed to stir overnight. The reaction mxture sNe 9fed to
dryness under reduced pressure, and-the residue was purified via
preparative TLC to afford 13 ng (38% of 22-as a resin. The product was

" characterized by "'HNVR and nass spectroscopy. 21 Novenber 2003 Exanple 23
18 NCS CN acetylplpera2|ne THE A stirred solutlon of 27 ng (0 201 nmol )

of N- chl gresugetntm—de—antt lqﬂ '6‘1@? ot assumny yd pf 18 in
2 mL dryy THEWas stirred for ' at room tenperatu ur 6° ﬁi g?‘glplperazme
(86 ng, 0. 67 mmol )| was added, 4 he resul ting white suspension " \as
stirred{for 1 h. The reaction m»ture was diluted Wwith EtOAc, filté¢red and
the filtirate was puccessively wgshed with 2N HCl, |2N NaOH and H20,} was
dried and concentriated undepn Fed pressure. The resi due was putified
via preparative TLIC to give 33. B39 of 23. The product was
charact€r’i zed by 'H NWR and 21 INovenber 2003

- O=8=

108 Cl©/ol ~ gummy foam

109 CI\Q/CI | foam
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Exanpl e 24 This Exanpl e describes an alternate synthesis of
. 9i chl oroel hane A XXI'V

XXI

of Exanple 18 ci

di oz' ang 2. 6N HCl N,

XXl TFA

nt er medi at e

[
G CN 1. | ON NaOH
|
v

c~ O XXVI'l1 tdphenyl phosphine S 51”% ee”r]lgesrz%%xw CN

110

cl

NI

Br

foam

111

not determined
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A solution of 15.1 nL (0.0151 nol) of 1 MIlithiumbis(trinmethylsilyl)am de

in THE was added to 5.00 g (0.0 126 nol) of XXII
t et rahydr of uran at
A nixture of 2.96 g (0.151 nol) -brono-4- tol uonitrile2] NoY&Mhgr
added dropwi se and the resulting suspension was stirred for
-10 and 0 C. Aqueous ammoni um chl ori de was added,
was extracted with ether.

under reduced pressure.

-100 C, and the

n 50 nmL dry

orange solution was stirred for 0.5 h.

200& was

5 h between
and t he aqueous | ayer
The organic |ayer was dried and concentrated

The residue was purified via flash chromat ography

and subsequenfiby rlecrystallizeddJyomCHXH 2-pet ether to @ford 5. P4 g
(789% of fa white sglid. The product characterized by 1H NVR angd nass
spectrosg¢opy. A m Xture of 5.00 g ( mol ) of XX|IV and 5.78 nL (4.6
mol ) of {40% benzy tri nmet hyl ammoni um hydroxide in H20O and 1.95 nL {0 N
sodi um hydroxide in 25 nL of 1, 4- ne,was stirred at roomtenpefature
for 15 h, %. The m xture was cooled o room

a)

-

Dus XXV

hs added, and th

g@fu6 N HC1 ws
[ saturated aque

di o
‘then was |heated at 40 #ﬁf
tenperatyre, then 16.3 nL (96.7 I
m xture was allowed to stir overni ght

t hl ophosgene JII ElI,N -123 21 Nmﬂsﬂhéf 2 and t he aqueous|| ayer
was extracted with |EtOAc. The orgaﬁic | ay Ned and concentrated
via flash

under reduced presqure and the rfflfre was purified
N

113 resin

Br
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chromat ography to afford 2.78 g (82% of XXV as an oil.

The product was

characterized by IH NVR and nmass spectroscopy. Thi ophosgene (0.723 niL,

9.48 nunol) was added to a solution of 2.75 g (7.90 mp
Tri et hy

CH2C12 at

0 C resu

lting in an orange sol ution.

1 é‘ﬁ%’%’@%ﬁﬂ?m@

31.6 mmol ) was added and the dark solution was allowed to warmto room

tenperatu

washed with saturated

re

and was stirred overnight.

aqueous NH4d ,

The reaction vias diluted w t hEt OAc,
re-extracted 2X Et OAc,t hen was dri ed

and concentrated under reduced pressure. The residue was purified via

as 1.08
ns
an

Dl ut i on

for 2

? L of

and
ied via
i mpur e

fl ash chrfomat aphy to affgrd 350 T ecovVered Tpure XXy as—vett
g i nmpure |[XXVI ?lg{rhe Fecover ed S subjected to eacof\gér\ﬁe%ndﬂe tid
simlar tljo that aboye, and aft solation and puritication yielded
additiongl 0.28 g of inmpure XXVI[. The two sanpl es were conbi ned and
purifiediagain via {flash chronma :?aphy, to afford{0.92 g of pure ¢onpound
XXVI . Thgq product was char dett by 1H NVR and fmass spectroscopy
Tri phenyllphosphine [1.18 g, ol J=mRs added portionwi se to a S
of 580 ng (4.51 mpl) of @ Byl enes| and was stirred
hat roomijtenperature. A sgHgdmn of 888/ ng (2.25 npol) of XXVI in }
xyl enes Wwas added apd the redcti was heated to reflux for 3 days
t hen was |[concentrated under d pressure. The fesidue was purif
fl ash chrjomat ography to affbprd 3420{,“??9 of inpure XXV|, and 290 ng of

with tri pheHyImhosphi ne oxide T

I 1 was

XXVI'l11 cgntam nat ed e sanpl e of XXVI
treated W th (4549 niL (6. 3 @@l I ri gl uoroacetic aci T A of
1, 2-di chlioroet hane jn a pres tube, purged with|Ar ,ﬁog%eéé_rﬁ'é%etded at 110 C
overni ghtf. The reacftion was tHg :
116 oil

Br
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treated with saturated aqueous Na2CGO3,
reduced pressure.
conditions simlar to that described above

concentrated under
under
resi dues were conbi ned and
afford 120 ng (13% of XXl

NVR and nmass spectroscopy.

stirred solution of magnesiumsalt 5 (2.61 g,

added N—chlorOSUCC|n|n1de

then dried and
i mpure XXVl was treated
both

extracted with ether,
The 420 ng of

: ﬁﬁte% sol atio
were purified via flash ch bh@?%ﬂ P
as an oil. The product was characterlzed by 1H
-124 21 Novenber 2003 Exanple 25 5 25 To a
4.22 mmol) in THE (50 nL) was
The resulting m xture was

(0.79 g, 5 94 mol ).

stirred ehper -at for—1 5 +her—was SASA=a3 d—nto—brhne—an
extracte gﬁ c. The g%'* extracts were washed i??% brine} dried
over MgSmH4 and f|| ered and t pl vent was renoved under reduced
pressure! The residue was purift¥ed via silica gel chromatography tp afford
1.77 g (y6%9 of 25}as a foam ch was characterized via 'H NVMR andj V5. 21
Novenber | 2003 Exanpl e 26 Ci @ C 5 26

118 71.2-72.5

119 CID,CI 164.8-166.3
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To a stirred solution of N-chlorosuccini mde (155 ng, 1.2 mmol) in THE (18

nm) at room tenperature was added 5 (600 ng, 0.97 mml). The resulting
yell ow reaction m xture was stirred for 30 mn, then 3} razb (214 ny,
2.1 nunol) was added in one portion, followed by a fe ?ﬁéaéﬁso The
reaction mxture was stirred overnight, then was dil uted mnth Et OAc,
washed with brine, dried over MgSO4 and filtered and the sol vent wds
renoved under reduce- pressure. The residue was purified via silica gel
chronatography to afford 240 ny (40@@ of conpound 26. as a foam whi ch was
char act eytze TENVR Gmd ! Noverber ERampi e g2 =5 217 To a
stirred >0IuFFon of 5 (308 50 mml ) in THE (1R ruL) at -20 C was
added N-{chl orosucg¢i ni m de b g, 0.58 mmol ). The resulting m xture was
stirred for 10 mn| warnmed tg 0 C and then cool ed pack to -30 C. Lfproline
nmet hyl ester hydroghl oride (5§ , 0.81 mmvl) was pdded followed b
triethylamne (0.12 nlL) an action mxture was stirred for 2/ h. The
m xture pwas treated wth {gat jyra pmoni um chl oride, and fhen was
extracted with diethyl ether. Té er wasj{dried over MgS4 and
filteredland the residuegpygsidied dtive TLC to afford 127| ng
(65% of jconmpound |27 as alfeam which was character|zed via 'H NVR and MS.

<

121 Cl Ci , 125.5-127.8

122 ci Ci 1ot determined
N
N:‘( o
antit
k\]/N Br
()21?22()
N
h (:l\
o) H
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21 Novenber 2003 Exanple 28 Q1S _Cl S ,Cl 528 To a stirred solution

of N-chl orosuccinimde (325 ng, 2.4 mol) in THE (10 nL) was added 5 (1.0
g, 1.6 mol) in portions, at roomtenperature. The res m xt ure
was stirred for 5 mn, then 4-acetyl pi perazine (830 ng? glggﬂ%%ﬁ#ﬁ§;

added. The reaction mxture was allowed to stir for I h, then was treated
with brine, and the aqueous |ayer was extracted with Et QAc. The organic

| ayer was washed successively with | M HCl, saturated agueous sodi um

bi car bonat e and brine, then was dried over MySO4 .and filtered and the

sol vent was—tepoved—under—reguced—pressure—Hhre—+esidue—was-—purified via
silica gel cH?g agraphy tgw.'f EEO ng (63% of conpégﬁdf 8 as a solid
(mp. 153- 155 O ich was cha erized via 1H NMR and MS. Alternatively,
conpound {28 can al{so be prepareg by the foll ow ng fethod using conpound 14
(Exanple|14): to a|stirfred solugion of 14 (200 ng, [0.33 mol) in THE (20
m.) at 0|C was adddd acetyl g rivge© (0.23 nL, 3.3|mml) and triethyl ani ne
(0.23 n.,| 1.65 mmol|). The rﬁact M xture was all owed to warmto foom
tenperature over | (h and was irred an additional | h at that
tenperature. The mixture was pour ed~i+ saturated @aqueous sodi um
bi carbonate and thg -agueous |ayer w§ xtracted with Et OAc. The organic

| ayer wasg dried ovgr MpSO4 and filte d t he sollvent was renovedl under

reduced e e TESI gs par T fTred—via—preparat +o—afford
193 ngy (qoyiﬁg? conpound 2% 5ol i d whi ch exhi bi {ed To7%- 16555

125 resin
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i dentical spectral characteristics with those of the title conmpound
prepared via the former nethod. -128 21 Novenber 2003 Exanple 29 N 29 To a
stirred solution of 25 (900 ng, 1.6 nmol) in dichlorongthane élo n.) was
added a solution of 1-Boc-piperazine (670 ny, 3.6 nnn?}NPW”H‘HHQQPonethane
dropwise at 0 C.  The reaction m xture was warned to roomtenperature and
allowed to stir for 2 h. The mxture was diluted wth EtOCAc, washed
successively with 0.1 MHCI, water and brine, dried over MgySO4 and
filtered and the sol vent was renoved under reduced pressure. The residue

was puri fred—wia s ca gelgehr amatggraphy to af for =93] ’%%grﬂm
conpound] 29 %% a floam whi ch i i H ﬁﬁﬁﬂ%ﬁﬁl . 2p 21
Novenber {2003 Exanqle 30 N= 29 [ i bes an alternate
synt hesi § of conpound 14 (Exanphé 14)
N=
Y
o=?=o
oa
H
127 cl 101-105
N==
§\r
o=
i
)
N
128 CI\QCI 120.2-122.2
g/N et
Br
/SQO
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To a stirred solution of 29 (3.43 g,
was added - trifluoroacetic acid (5 nL, 65 nunol).

al | owed

to stir at

room

MySO4 and filtered and the sol vent
residue was purified via silica gel
of 14 as a foam which was characterized via 'H NWR and MS. 21 Novenber

tenperature for 2 h,
and was extracted with dichl or onet hane.

4.9 mmol)

t hen

in dichloronethane (30 ni)

The reaction m xture was

was poured into

2.20

I M NaOH

The organi c | &ydevempler@dPad over
was renoved under reduced pressure.
chromat ography to afford

. The
g (75%

2003 Exanpl e 31 AS/%CA CS,C 14 N= 31 To a stirred solution of 14 (154
ng, 0.26 nnuug rchtoromgttrane (g5 b was addgd—rrethyt—+soeyanat e
(0.024 i, % nmml ). The reagfi o m xture was stlrred fégnb uathen an
addi ti onal anmount (0.024 ni, 0.8 pl ) of nethyl iflsocyanate was added. The
reaction|{m xture was stirred foryan additional 0.5 |h, then the sol vent was
removed under reduged pressure t¢ afford a quantitative yield of 31 which
was characterized yia 1H NNRN:qﬁ O 21 Novenber 2003 Exanpl e 32
Br
0=5=0
=
o @]
I
130 Ci Ci foam
N
N—_. O
\ N il
Br
0:?:
N
of
N
&
H
131 Cl Cl resin
N
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14 To a stirred solution of 3-hydroxypicolinic acid (138 ng, 0.99 mol) in
N, N- di nmet hyl formam de (10 nL) was added the PS-CDI resin (1.86 g, 1.65
mol ). After 1 h, 14 (200 ng, 0.33 mml) was added an he reactign

m xture was allowed to stir overnight. The resin was ?1 f\‘f’)é‘?'@%erfr% t hen
washed wi th di chl oronet hane and the conbined organic |ayers were poured
into water. The aqueous | ayer was extracted w th dichloronethane, then the
organi c | ayer was washed with brine, dried over MpJSO4 and filtered and the
sol vent was renoved under reduced pressure. The residue was purified via
preparatifve 13C tq afford 88 g1 of conpound B2 as a gjjoam whi gh was
charactefized via ijH NWR and Novenber 2003 Exanple 33 C- /i SC
ClS ,C N= (o) 14 33 To a stirrkd_gbl ution of nmor phol i noaceti c acid| (35 nyg,
0.24 mmli) in-N, N jdinethylformanjde (8 nL) was added the PS-CDI refin (425
ng, 0.48|mmol). Aftjer 1 h, 14 ( o 0.08 mml) was added and the
reaction|nixture wds al | owed ¥ i/overnight. The resin was filtgred and
t hen washed wi th di|chl or omet kgn mﬂrned organic

133 foam

134 foam
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| ayers were poured into water.

di chl or onmet hane,

MySO4 and filtered and the
residue was purified via preparative
33 as a foam which. was characterized via '"H NWR and M5. 21 Novenber
Exanple 34 28 34 To a solution of 28 (29
3, 5-di fl uor opbenyl boronic acid (0.026 nL, 50% w/w
and PdC12(dppf) CH2Cl 2 (1 8 ny,

then the organic | ayer was washed with brine,
sol vent was renoved under
TLC to afford 59

0. 0022 nnDI)

mg, 0.045

The aqueous | ayer was extracted with
dried over

reduced press
2 hiyoyessogr 299

mol ),

ure. The

3compound

2003

in THF/ H20; 0.09 nmmol)

in a m xt ure of toluene (2 n)

and Et OH(tInLr—was—added—a——sotit+on—of=K2EB—(25—+g—0-2A8—reb) wat er
(0.5 nm) Thégéeactlon m xture (%d to reflux for %“%35§hen was
diluted pwith toluene, and washed bri ne, was drfied over MgS&™4 ahd
filtered|{and the 9dolvent was renn d under reduced pressure. The rgesidue
was puritied via prieparative TIC tp afford 18.3 ng (60% of conpound 34 as
a foamw NMR and MS. |Exanpl e 35 21 Nolvenber

i ch was characteri zed '

2003 d

AN

N

136 not determined
~o N
137 Ci\Q/CI not determined
. UN
N::(/ O
ol
XN Br
C)==?==C)
N\\l\
O Q
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N 28 35 To a stirred solution of 28 (300 ng, 0.47 mmol) and
5-(trinethylstannyl)pyrimdine (180 ng, 0.74 mmol) in toluene (10 nL) was
added Pd(PPh3)4 (120 ng, 0.11 mml) and the reaction pixture was heated to
reflux for 15 h. Decol orizing charcoal was added to th&! NRYSERE&0%ni ch was
stirred and then filtered and the sol vent was renoved under reduced
pressure. The residue was purified via preparative TLC to afford 78 ng
(26% of conmpound 35 as a foam which was characterized via 'H NVR and MS.
21 Novenber 2003 Exanple 36 N= 36 To a stirred solution of 31 (168 ng, O0.26
ol ) andfpyrigine-p-boroni ¢ ggl d_propgnediol  ester amy - ol) in
a mxturej of tolueng (3 nL), ethg (1.5 nm) and 2 [Ivl aqueous sodi um
carbonatej (1.25 nL)] was added Pd hbB)4 (59 ny, 0.09 nmol). The redction
m xture was heated o reflux for h. The m xture was then filtered |Jand the
organic ljpyer was djluted wth Et(#c, shed with water then dried gver
MpSH and} filteredjand the s nt renoved under reduced pressure. The
residue was purified via prep& aiNveTLC to afford 90 nmg (32% of cgnpound
36 as a splid whichfwas characyeri =3 'H NVR and M5. 21 Novenbegr 2003

0=9=0

139 166-169

140 ci Cl not determined

-174-



Exanple 37 6 37 To a stirred solution of 6 (195 ny,
3-t hi opheneboronic acid (94 ng, 0.74 mol)
(2.2 nL) and 2 M aqueous sodi um carbonat
The reaction m xture wa
then was diluted with Et OAc and washed successively with water

MpSH4 and filtered and the sol vent was renoved under

m.), ethanol
Pd( PPh3)4 (43 ny,
for 3 h,
and brine,
reduced pressure.
123 ng (63% of

dri ed over

0.037 mol ).

0.37 mnol) an

0. 55

d

in a mxture of toluene (4.4

1 Nisrrbsy 20937

s added
refl ux

The residue was purified via preparative TLC to afford

N2 20 e

20 TN A ot}

conmpound 37 as a foam which was.characterized via 1H NWR

and Ms. -2%—&? refber—2663 Exanrpte 38—38—TFeo—a——st+f+red—soluytion—-of, 29 (860
mg, 1.23 Y and pyrimdin “\eor6n|c aci d pinacpl estl&% (506 ng, 2.46
mol) im a mxturg of tol uen m.), ethanol (3.5 n.) and 2 M sodi um
carbonafte (1.7 nL) was added PgfPPh3)4 (142 ng, 0.1'2 mmol) and th
reaction mxturejwas heated t@ reflux for 2 h. The m xture was di} uted
wi th Et QAc and washed sucgesgi Vs with water and{ brine, then was| dri ed
and filfered and the solv under regduced pressure. [The
resi duejwas purified via si pmat ogr aphyl to afford 790 jmg (92%
of Boc-protected $8 as a foam, To & FT &8 sol utin of Boc- prot ected 38
(704 nmgy 1.0 nmmol )} in dic I0ronethane 15 nL) at rpomtemperature was added

o)j

Ide\r;C)
142 Cl Cl resin
_(N 0

Z;: Br

2 N

()==?==C)

)

N
o)\
143 Cl Cl foam
N N O

Br
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trifluoroacetic acid (3 nmL.). The reaction mxture was stirred for 2 h, then
was poured into | M sodium hydroxi de and the aqueous | ayer was extracted
wi t h di chl oronet hane. The organic |ayer was washed mﬁéﬂaprine 3@@ dried
over MgSO4, was filtered and the solvent was renoved overpRy PRg
pressure. The residue was purified via silica gel chromatography to afford
447 nmg (649 of conmpound 38 as a foam which was characterized via 'H NWR
and MS. 21 Novenber 2003 The follow ng additional conpounds of the

i nvention were prepared by nethods anal ogous to those described above.
Each of t CqEpoungs belowg chargcterized by NVRand Ve Exanpte
No. Struct preMel ting |Point C . 3, d>190 (deconp.}) NN O 6-,0_ Bri 40C
Clresin Nt-( NON K

145 not determined

146 CL\]::;:],/CE foam

Br
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N O 41Br foam 0=S=0 N 42C

O=S= 01 CN) N 21 Novenber 2003 C C
Clfoam N O CN
21 November 2003
147 Ct Ci - 123.6-125.1
148 51.6-53.0
Q @]
|
149 cl Ci not determined

Br

-177-
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Br 0=5=0 JP 0 HO 43d Clresin NO 0==0 G'N C JN

21 November 2003

150

foam

151

G 0

N wuit
Xy Br

not determined

152

amorphous

-178-




O f J o 21 Novenber 2003 44CI Clresin NO Br &S=O | CN1 NQ-) O
45CI Cl185-189 NN O

21 November 2003

153 Cl Cl 83.7-85.3

154 167-169

155 foam
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N\ '"NC Br 46C

Clresin NNO NO=S=0 0 CND

21 Novenber 2003 47C

Clresin NO Z ~~ Y
21 November 2003
156 170-174
Cl
157 Cl Cl not determined

Br
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OAS OC48. . Clfoam NO N Br Os5=0 CND N ~OH 49C dCl not determ ned
N O

21 November 2003

158 Cl ' cl foam

159 C!D/Cl resin

160 CI\Q/C’ foam

Br
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Y / Br\ 0=S=0 | ao 21 Novenber 2003 50CI \ Clnot determined NN< NO N
N O=S=0 CND

21 November 2003

161 Ci\,@/ﬂ not determined

=
A
=z
o
O

162 Cl Cl foam

XN Br

163 Cl Cl ' not determined

il
XN Br
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NO O 51 \ C75-82 --( NO1 0=S=0 N1/ B r OYOIl N 52C1 Cl not

det er m ned

21 November 2003

164

Cl Cl

\ N a1tk

not determined

165

S
| Br
N

not determined

166

Ci Cl

\/\/S:-‘O Br

112.6-113.6

-183-




( NOBr
Br \ /

-143 21 Novenber

2003 53C

Clnot determined N N O

21 November 2003

167

il

N N o

,i

i
O

o' T /z—r.o
T

foam

168

S
| Br
8]

not determined

169

51.8-53.1

170

N=( © Br

75
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r OH

CD N O
Cl f oam

54Cl

C___ 79.1-80.9 NO /

T--Br

O=S= | Cod 55C

21 November 2003

171

Cl Cl

~ Br

not determined

172

not determined

173

s
] Br
N

51-52

«185-



NO N Br 0=5=0

0 NH2

a Q-0 1

-144 21 Novenber 2003 d C

N O 56N-( foam N

21 November 2003

174

ios

not determined

175

C!\Q/Cl

N L]
N Br

not determined

176

N
N*:( 0
N N Br
0=?=0
)
N
)TN
Q I N
1
N

not determined
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Br 5711 Clnot determined NO N.,., O=S=O01/ Br (N) N O~ NH2 58C Cl not
determned NO z N Br 0=5=0

21 November 2003

177 resin

178 not determined
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|  UO 21 Novenber 2003 59CI C1195-197 NO N 2?2301 Br N O 60C dnot
determined NO Br 0=S=0 CND

21 November 2003

179 not determined
180 resin
181 foam
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M OH
62Cl

- 1 61C not determined IPIC, NO Br
Clnot determned N--( NO ~Br

0=S=0

0=5=0 H_N1O .

\10 -146 21 Novenber 2003
HN~

21 November 2003

182

N=(" O
%/N N Br

not determined

183

X

80.5-85.5
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63C1 Clnot determined NO NI" N..n / Br\ OS=0 N (N O&64CI C foam

1 NO NwWO
21 November 2003
184 not determined
185 foam
186 Cl Cl resin
N
N:( O
\ N N1
0=85=0 =
- N
N \ ,)
() “
o’ﬁ N
N
I\/ \/&O
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~ S=0 N 0 Sr -147 21 Novenber 2003 65CI Clnot determined NO N O=S=0
N) NOQO

21 November 2003

187 resin
188 not determined
189 foam

-191-



66ClI Cl146-148 NOG=S=O Br (N / N | 0=S=0 C "N C -148 21 Novenber
2003 G A --( NO

21 November 2003

190 cl c foam

191 Cl Cl foam

Br

192 Cl Ci not determined

Br
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67N T-O-Br foam O=S=01 O 0 68Cl / Clnot determined /N /N O Br-\ NBr Br
69CI CifoamNO |I N CN ' No--~-0O

21 November 2003

193 Cl Cl not determined

194 CID/CI not determined |

aati
N Br
0=]S=O
N.
H
AN
195 Ci Cl 66.5-68.1
N O

Y

-193-



-149 21 Novenber 2003 C1 G N-( NO 70N _ -1l1lt Br foamON 00 71C

Clnot determned NO N~ ITyNBr O=S=O 0=- H 0-

21 November 2003

196 C|\©CI 150-160

197 Cl Cl not determined

. L
NN Br

-194-



72C1 Clnot determined NO N Br 0=S=0 | H N1 -150 21 Novenber 2003 73C

Clnot determined N O "'"'.

N Br O=S=O N,

21 November 2003

198

N

g(n

O=?
N

()

N

"

I
O

not determined

199

resin

200

Cl

not determined

_%95..




H/O74C1 Cl145-147 N-( NO N OO 1/ Br 75C Clinot determined N O Br
0=S=0 | (N N

21 November 2003

201 191-192
202 foam
203 foam
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OCs -151 21 Novenmber 2003 C Cl  ;-:1 76N O not determined CN _ Br 77C

Clhard oil ---( NO N.... O=S=O _OBr N
21 November 2003
204 resin
\
Os .-
0O
B :
205 _ Cl cl not determined
N 0
N::ﬁ
AtO/BF
N ANF :
0=8=0

206 CIQCI oil

Br -
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H78CfoamN ON | O=S=0C N AO -152 21 November 2003 79CI Cl 83.5-87 N O
| N () Br N

21 November 2003

207 Ci Cl not determined

N:(N O
AN Br

s

Q
it

i
N

5

0

208 Cl\©/01 not determined

N
N
N

O=?=O
N

ol

0

O

o
NH

O
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OQANH 80CI Clnot determned NO N Br O=S=0

Cl 158.0-159.3 NN O

N

EN) 0 O N8id /

21 November 2003

209

Ci

103-105

210

foam

-199-




YY O H2N -153 21 Novenber 2003 82CI Clfoam N O Br

83Cl

Cl 114.0-115.5 --< N O

0=5=0 CNH NN-O

21 November 2003

211 not determined
212 QI\QCI not determined
213 Cl Cl not determined
N
N— \/ OH
\ N antt .
Br
0:\?=O
N
OH

-200-




N OS=O0/ Br (NN HN ON O NQgQ 21 Novenber 2003 84CI Cl not
determned NO j~ NN
21 November 2003
214 Cl Cl 187-189
|
N
OH
215 Cl Cl film
N
N:( O
N bl
X Br
O=?=O
N

-201-




-ZL NOG=S 0O, | CNDHNH Non( H\ O85C \ C thick oil I N--( NO N Br
86CI Cl65.6-67.0

21 November 2003

216 Cl Cl not determined

=
I
=
QO

N 1111

74
oy

Z—N

O
EN |
OJ\ﬁNH
-/
N

217 Ci\Q/CI foam

N
N=— O

4§i/,hl ot
Br

0=8=0

=0

0

o
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N O NO 21 Novenber 2003 87C1 doil --( NO /Br 0=S=0 OH OH 88C d foam
-~NO N Br 00=S=0

21 November 2003

218 not determined

219 resin
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/" OH Br 89CI Cl 163
c ad NO N...n

.7-165.2 NO SO \ O XN

N JC NHZ21 Novenber

21 November 2003

220 79.1-81.0
0~ o
|
221 Cl Cl 100.9-102.2
NN =0
§(“
. Br
/S"bo

-204-
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90F not determned O=S=0 F 0 OH 91C Clnot determned /N 0 O=S=0, |/
N~ H NJ( 92C1 C 90-95 ;:|

21 November 2003

222 not determined

223 not determined
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Cl not determ ned -(N

n() Br N :,"" N-157 21 Novenber 2003 93C
~N N1/, N HOO94C / Clnot determned -N o NT
21 November 2003
224 foam
225 resin
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HN~O N 95C Clfoam N ¢SBr 0=S=0 -O H 21 Novenber 2003 96CI Clfoam N--( N O
Y O=S=0Sr (N HNI~O

21 November 2003

226 not determined

227 170-172
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y H,0097C Cloil NO Br 0 0=S=O0 J O -159 21 Novenber 2003 98Cl Cl 108-110
NN NO O=SS=0 (N) Br N OANH

21 November 2003

228 114.9-116.0

229 not determined

230 CI\©/0| not determined

-208-



99CI Clnot determned NO N, , %0

=0 (N O

Br O=S=0

| rNH 100CI Clresin N Y O=

21 November 2003

231

foam

232

not determined

-209-



-160 21 Novenber 2003 101Cl Clnot determined NON ..~ O=N=O N / N 102C
ClfoamN--- NO N..n\ / Br O=SS=O0 | N

21 November 2003

233 not determined
234 gummy solid
235 not determined
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90H 103C1 / Cl not determned | NNO O-SaO . N\ Br 21 Novenber 2003 C
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251 Cl Ci foam
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267 oil
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270 CI\Q/CI not determined
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332 Ci Cl 82.3-85.4

333 resin

334 resin
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338 139.2-140.0
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340 foam

341 resin
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344 - foam
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354 oil
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film
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359 Cl Cl foam
360 foam
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362 not determined

-265-



HBO NH O 21 Novenber 2003 209CI CI 103-105, 1 --~" NOGOSSONNj---r ON
210CI Cl foamj N N O Br H
21 November 2003

363 101-105

364 foam

-266-



O '1~0 21 Novenmber 2003 C dC N - NO 211N not determned Br O=S=-O N

&, 212CI Clnot determned NO | N 0=S=0
21 November 2003

365 resin

366 114.9-116.3

367 foam
S

-267-



N O N O213CI Cinot determned N N OH T~aBr

O=S=

OH -200 21 Novenber

2003 214C C 187-189 )] N OH L&Br O=S=0
21 November 2003
368 88-92
369 not determined

-268-




| NOH 215C1 ClfilmNO N~ Br N ~0S=0 | (N N

21 November 2003

370 not determined
371 Cl '\©/C! not deterrnined
372 Cl Cl 125-126
N N._.0O
&N L1kl
O=a.__
Fo
ofN
/
Br

-269-



~0O~ 21 Novenber 2003 216CI Cinot determined N1 NO ( N Br Y O=S=0 |
CND N NH N

21 November 2003
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Description of Biological Properties

The biclogical properties of representative compounds of the formula I were investigated

by way of the experimental protocol described below.

Assay to Determine Inhibition of LFA-1 Binding to ICAM-1

Purpose of Assay:

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:
LE&al ie impuunrrfied using the TS antibady from a 20 o neller nnman IY ar

SKW3 cells, utilizing a protocol previously described (Dustin, M. I.; ef 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 colurnn, samples are pooled and precleared with Protein G agarose.

A soluble form of ICAM-1 is constructed, expressed, purified and characterized as
previously described (Marlin, S.; et al., Nature, 1990, 344, 70-72 and see Arruda, A_; et al.,
Antimicrob. Agents Chemother. 1992, 36, 1186-1192). Briefly, isoleucine 454 which is
_located at the putative boundary between domain 5 of the ectodomain and the
transmembrane domain, is changed to a stop codon using standard oligonucleotide-directed
mutagenesis. This construction yields a molecule identical with the first 453 amino acids
of membrane bound ICAM-1. An expression vector is created with a hamster
dihydrofolate reductase gene, a neomycin-resistance marker, and the coding region of the
sICAM-1 construct described above, along with the promoter, splice signals, and
polyadenylation signal of the SV40 early region. The recombinant plasmid is transfected
into CHO DUX cells using standard calcium phosphate methods. Cells are passaged in
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selective media (G418) and colonies secreting SICAM-1 are amplified using methotrexate.
sICAM-1 is purified from serum-free media using traditional non-affinity chromatographic

techniques, including ion exchaﬁge and size exclusion chromatography.

LFA-1 binding to ICAM-1 is monitored by first incubating SICAM-1 at 40 pg/mL in
Dulbecco's phosphate buffered saiine with calcium and magnesium, additional 2 mM
MgCl and 0.1 mM PMSF (Diluting Buffer) in aBﬁ-well plate for 30 min at room
temperature. Flates are then blocked by the addition of 2% (w/v) bovine serum albumin in
Diluting Buffer for 37 ©C for I h. Blocking solution is removed from wells, and test

- compounds are diluted and then added followed by the addition of approximately 25 ng of
immunoaffinity purified LFA-1. The LFA-1 is incubated in the presence of test compound
and ICAM-1at 37 OC for 1 h. Wells are washed 3 times with Diluting Buffer. The bound
LFA-1 -is detected by the addition of a polyclonal antibody directed against a peptide
corresponding to the CD18 cytoplasmic tail in a 1:100 dilution with Diluting Buffer and
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 ofa 1:4000
dilution of horse radish peroxidase conjugated to goat immunoglobulin directed against
rabbit immunoglobulin. This reagent is allowed to incubate for 20 min at 37 °C, wells are
washed as above and the substrate for the horse radish peroxidase is added to each well to
develop a quantitative colorimetric signal proportional to the amount of LFA-1 bound to
sICAM-1. Soluble ICAM-1 (60 pg/mL) is used as a positive control for inhibition of the
LFA-1/ICAM-1 interaction. The lack of the addition of LFA-1 to the binding assay is used
as a background control for all samples. A dose-response curve is obtained for all test

compounds.

All compounds made in the above examples were tested in this assay and each found to

have a Kq < 10 pM.
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Description of Therapeutic Use
The novel small molecules of formula I provided by the invention inhibit the ICAM-

1/LFA-1 dependent homotypic aggregation of human lymphocytes and human lymphocyte
adherence to ICAM-1. These compounds have therapeutic utility in the modulation of
immune cell activation/proliferation, e.g., as competitive inhibitors of intercellular
ligand/receptor binding reactions involving CAMs and Leukointegrins. To be more
specific, the compounds of the invention may be used to treat certain inflammatory
conditions, including conditions resulting from a response of the non-specific immune
system in a mammal (e.g., adult respiratory distress syndrome, shock, oxygen toxicity,
‘multiple organ injﬁry syndrome secondary to septicemia, multiple organ injury syndrome
secondary to trauma, reperfusion injury of tissue due o cardiopulmonary bypass,
mydcardial infarction or use with thrombolysis agents, acute glomerulonephritis, vasculitis,
reactive arthritis, dermatosis with acute inﬂarmnatbry components, stroke, thermal injury,
hemodialysis, leukapheresis, ulcerative colitis, necrotizing enterocolitis and granulocyte |
transfusion associated syndrome) and conditions resulting from a réspousc of the specific
immune system in a mammal (e.g., psoriasis, organ/tissue transplant rejection, graft vs.
host reactions and autoimmune diseases including Raynaud's syndrome, autoimmune
thyroiditis, dermatitis, multiple sclerosis, rheumatoid arthritis, insulin-dependent diabetes
mellitus, uveitis, inflammatory bowel disease including Crohn's disease and ulcerative
colitis, and systemic lupus erythematosus). The compounds of the invention may also be
used in treating asthma or as an adjunct to minimize toxicity with cytokine therapy in the
treatment of cancers. In general these compounds may be employed in the freatment of

those diseases currently treatable through steroid therapy.

Thus, another aspect of the invention is the provision of a method for the treatment or
prophylaxis of the above-described conditions through the adminstration of therapeutic or

prophylactic amounts of one or more compounds of the formula L.

In accordance with the method provided by the invention, the novel compounds of formula
I may be administered for either a prophylactic or therapeutic purpose either alone or with

other immunosuppressive or antiinflamnmatory agents. When provided prophylactically,
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the immunosuppressive compound(s) are provided in advance of any inflammatory
response or symptom (for example, prior to, at, or shortly after the time of an organ or
tissue transplant but in advance of any symptoms of organ rejection). The prophylactic

administration of a compound of the formula I serves to prevent or attenuate any

subsequent inflammatory response (such as, for example, rejection of a transplanted organ
or tissue, etc.). The therapeutic administration of a compound of the formula I serves to
attenuate any actual inflammation (such as, for example, the rejection \.(")f a transplanted
organ or tissue). Thus, in accordance with the invention, a compound of the formula I can
be administered either prior to the onset of inflammation (so as to suppress an anticipated

inflammation) or after the initiation of inflammation.

The novel compounds of the formula I may, in accordance with the invention, be
administered in single or divided doses by the oral, parenteral or topical routes. A suitable
oral dosage for a compound of formula I would be in the range of about 0.1 mg to 10 g per
day. In parenteral formulations, a suitable dosage unit may contain from 0.1 to 250 mg of
said compounds, whereas for topical administration, formulations containing 0.01 to 1%
active ingredient are preferred. It should be understood, however, that the dosage
administration from patient to patient will vé.ry and the dosage for any particular patient
will depend upon the clinician's judgement, who will use as criteria for fixing a proper

dosage the size and condition of the patient as well as the patient's response to the drug.

When the compounds of the present invention are to be administered by the oral route, they
'inay be administered as medicaments in the form of pharmaceutical preparations which
contain them in association with a compatible pharmaceutical camrier material. Such
carrier material can be an inert organic or inorganic carrier material suitable for oral
administration. Examples of such carrier materials are water, gelatin, talc, starch,
magnesium stearate, gum arabic, vegetable oils, polyalkylene-glycols, petroleum jelly and
the like.

The pharmaceutical preparations can be prepared in a conventional manner and finished

dosage forms can be solid dosage forms, for example, tablets, dragees, capsules, and the
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like, or liquid dosage forms, for example solutions, suspensions, emulsions and the like.
The pharmaceutical preparations may be subjected to conventional pharmaceutical
6perati0ns such as sterilization. Further, the pharmaceutical preparations may contain
conventional adjuvants such as preservatives, étabjlizers, crﬂulsifiers, flavor-improvers,
wetting agents, buffers, salts for varying the osmotic pressure and the like. Solid carrier
maierial which can be used include, for example, starch, lactose, mannitol, methyl
cellulose, microcrystalline cellulose, talc, silica, dibasic calcium phosphate, and high

molecular \;veight polymers (such as polyethylene glycol).

For parenteral use, a compound of formula I can be administered in an aqueous or non-
aqueous solution, suspension or emulsion in a pharmaceutically acceptable oil or a mixture
of liquids, which may contain bacteriostatic agents, antioxidants, preservatives, buffers or
other solutes to render the solution isotonic with the blood, thickening agents, suspending
agents or other pharmaceutically acceptable additives. Additives of this type include, for
example, tartrate, citrate and acetate buffers, ethanol, propylene glycol, polyethylene
glycol, complex formers (such as EDTA), antioxidants (such as sodium bisulfite, sodium
metabisulfite, and ascorbic acid), high molecular weight polymers (such as liquid
polyethylene oxides) for viscosity regqlaﬁon and polyethylene derivatives of sorbitol
anhydrides. Preservatives may also be added if necessary, such as benzoic acid, methyl or

propyl paraben, benzalkonium chloride and other quaternary ammonivm compounds.

The compounds of this invention may also be administered as solutions for nasal
application and may contain in addition to the compounds of this invention suitable
buffers, tonicity adjusters, microbial preservatives, antioxidants and viscosity-increasing
agents in an aqueous vehicle. Examples of agents used to increase viscosity are polyvinyl
alcohol, cellulose derivatives, polyvinylpyrrolidone, polysorbates or glycerin. Microbial
preservatives added may include benzalkoninm chloride, thimerosal, chloro-butanol or

phenylethyl alcohol.

Additionally, the compounds provided by the invention can be administered topically or by
suppository.
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of ways. Descriptions of several exemplary formulations are given below.

ampl
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 2 mg Sodium Starch Glycolate 10 mg
Fumed colloidal silica I mg Fumed colloidal silica 1 mg

The compound of formula I is blended into a powder mixture with the premixed excipient

materials as identified above with the exception of the lubricant. ‘The lubricant is then

blended in and the resulting blend compressed into tablets or filled into hard gelatin

capsules.
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Example B

Parenteral Solutions

Ingredients Quantity
Compound of formula I 500 mg

PEG 400 40% by volume
Ethyl Alcohol | 5% by volume
Saline 55% by volume

The excipient materials are mixed and then added to one of the compounds of formula I in
such volume as is necessary for dissolution. Mixing is continued until the solution is clear.

The solution then filtered into the appropriate vials or ampoules and sterilized by

autoclaving.
Example C
Suspension
Ingredients Quantity
Compound of formula I 100 mg
Cifric acid 1.92¢
Benzalkonium chloride 0.025% by weight
EDTA 0.1 % by weight
Polyvinylalcohol 10% by weight
Water ' g.s. to 100mL

The excipient materials are mixed with the water and thereafter one of the compounds of
formula I is added and mixing is continued until the suspension is homogeneous. The

suspension is then transferred into the appropriate vials or ampoules.
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Ingredients
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Quantity

Compound of formula I 5% by weight
Tefose 63 13% by weight
Labrafil M 1944 CS 3% by weight
Paraffin Oil 8% by weight
Methylparaben (MP) 0.15% by weight
Propylparaben (PP) 0.05% by weight
Deionized water q.s. to 100

21 November 2003

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 1 is added to the

mixture and blended well,
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‘What is claimed is:

I. A compound of the formula [

wherein:
Al s =N- or =C(H)-;
A2 js=N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Qalkyl, -CO,alkyl or
-SOqalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;
D  is=N-, =C(R1)-, =C(H)-, =C(SO7R1)-, =C(S(O)R)-, =C(C(O)R)-, =C(C(O)H)-,
=C(SR13)-, =C(OR!3)- or =C(NHR 12)-,
wherein R1 is selected from the class consisting of:
(&) ~RI100, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
--alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:

(i) halogen,

(if) oxo,

(iti) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]}furanyl, benzo[b]thiophenyl, indazolyl,
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benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridiny},
pteridinyl and quinazolinyl, wherein one or more hydrogen atoms of said
aryl or heteroaryl group are optionally and independently replaced with:
(a) alkylof'1 to 3 carbon atoms,

(b)" -COOH,

(c) -SO,0H,

(&) -PO(OH),

{e) a group of the formuia —COORg, wherein R8 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5

carbon atoms,

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

(g) agroup of the formula ~CONR1IIR12, wherein R1! and R12 are

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

or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(0)-, SOs-,
-NH-, or -NMe-,

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

an alky!l or acyl group of 1 to 7 carbon atoms,

(i) agroup of the formula -SR14, wherein R14 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
(H -CN,or
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(k) an amidino group of the formula
15

 _R®"
_ N
X e
' i
R

17

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

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

(1) halogen,

(m) ‘agroup 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
contains | to 3 carbon atoms, |

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

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

-CN,

a group of the formula —CONR9R20, wherein R19 and R20 are each,

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

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -S-, 3(0)-, SO;-, -NH-, or -NMe-,

a group of the formula ~OR21, wherein R2! is a hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alkyl or acyl group are optionally

replaced with a group independently selected from the class consisting of
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-OH, -Oalky! {wherein the alky! moiety contains I to 6 carbon atoms),
-NH,, -NHMe and -NMe;,

(viii) a group of the formula ~SR22, wherein R22 is a hydrogen atom, or an

alkyl or acyl group of 1 to 7 carbon atoms, wherein one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced with a
group independently selected from the class consisting of ~-OH, ~Oalkyl (
wherein the alkyl moiety is 1 to 6 carbon atoms), -NH,, -NHMe and
-NMe,,

{ix) 2 group of the formula ~NR23R24, wherein RZ3 and R24 are each,
independently,
{a) ahydrogen atom,

{b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced
with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;, '

(¢) agroup of the formula (CH,),COOH, whereinm is 0, 1 or 2,

(d) agroup of the formula «(CH,),COOR25, wherein nis 0, 1 or 2, and
wherein R25 is straight or branched alkyl of I to 6 carbon atoms, or

(¢)  a group of the formula —(CH,),CONHR25, whereinnis 0, 1 or 2,

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

atoms,

(x) aquatemary group of the formula
R%

—N—R” «Q
RZB

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

-282-



N-- &Br 0=S=0 (N) N O:,) 0 21 Novenber 2003 238CI Clfoam N N O O=S=0 /
B CND HNON- O

21 November 2003

unbranched altkyl group of 1 to 7 carbon atoms and Q- is a
pharmaceutically acceptable counter ion,
(xi) a saturated, or partially unsaturated heterocyclic group consisting of 3 to
7 ring atoms selected from N, O, C and 8, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic group is
optionally mono- or polysubstituted with oxo, and
(xii) acycloalkyl 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 aci.d groups of 2 to 6 carbon atoms,

(E) amidino groups of the formula

29
R

I
R0
\(CHQ),.)\N/
F]231
whereinris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30

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

(F) guanidino groups of the formula
N’R33
- CHy A R
[Iqaz &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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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,

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, triazotyl,
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 heteroary} group are optionally and
independently replaced with:

(i) alkylof1 to 3 carbon atoms,

(iiy -COOH,

(iii) -SGHOH,

(iv) -PO(CH)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
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 R3? and R40 are each,
independently, a hydrogen atom, alkyl of I to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R3% 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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one carbon atom in said hydrocarbon bridge is optionally replaced by
-O-, -§-, $(0)-, SO»-, -NH-, or ~-NMe-,

(viii) a group of the formula —~OR#1, wherein R4! is a hydrogen atom, or an

alkyl or acyl group of 1 to 7 carbon atoms,

(ix) a group of the formula —SR42, wherein R42 is a hydrogen atom, or an

alkyl or acyl group of 1 to 7 carbon atoms,
{(x) -CN,or '

{xi) an amidino group of the formula
43

N’R
I
FI{45

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

heterocyeclic ring,

(H) groups of the formula -NR46R47, wherein R0 and R47 are each

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

polysubstituted with halogen, or R100, wherein R100 is as hereinbefore
defined, _

(D saturatéd or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms
selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
11 atoms selected frorh N, 0, C and §, including but nbt limited to |
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein
said heterocyclic group is optionally mono- or poly-substituted with moieties
selected from the class consisting of:

(i) oxo,
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(i) -ORIOL wherein R101 is:

(iii)

(@)

()

()

@

(e)

a hydrogen atom,

alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with ~OH, -OR110 (wherein R110 is
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
acyl of 1 to 7 carbons, wherein any hydrogen atoh 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,,
—CONR102R103, wherein R102 and R193 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, of wherein R102 and

R103 constitute a saturated hydrocarbon bridge of 3to 5 carbon-
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -8-, S(0})-, SO»-,
-NH-, or -NMe-, or -

-COOR 104, wherein R104 is alkyl of 1 to 7 atoms,

-CONRIOSR106, wherein R105 and R106 are each independently:

@)
®)

©
CY
()

a hydrogen atom,

straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,
benzoyl,
benzyl or ’

phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR!12 wherein R112 is alkyl of 1 to 6

carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of

3 to 5 carbon atoms which together with the nitrogen atom between them

form a heterocyclic ring, and wherein one carbon atom in said
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hydrocarbon bridge is optionally replaced by —O-, -S-, ${(0)-, SO~
-NH-, or -NMe-,

-COOR 07, wherein R107 is a hydrogen atom, or strai ght or branched
alkyl of 110 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 cycloalky! group is
optionally replaced with a moiety independently selected from the class
consisting of:

{a) oxo,

(b) -OH,

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

(d) -OCOCHs;,

(C) ;NHza
() -NHMe,
(g) 'NM82:

(h) -CO;H, and _

(i) -CO, R4 wherein R114 js alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,

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,

() -OR115.wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,

(d) -NHMe,

(e) -NMe,,

{ff -NHCOMe,

(8) oxo,
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(h) -CO, RIS, wherein R116 is alkyl of 1 to 3 carbon atoms,

(i -CN,

(G) the halogen atoms,

(k)  heterocycles selected from the class consisting of imidazolinyl,
imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, ’
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, and

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

oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,

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

(vi)) -SO;R'®, wherein R'® js:

(a) aryl or heteroaryl which is selected from the group consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
Ppyrazinyl, triazinyl, indolyzinyl, isoindoly!, benzo[b)furanyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR!17 (wherein R117 is hydrogen or alkylof1to 6

carbon atoms),
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(b} aheterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
teﬁ-ahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieti;:s selected

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

alkyl of 1 to 6 carbons, and -OR118 (wherein Rl 18 js hydrogen or
alkyl of 1 to 6 carbon atoms), or

(c) straightor branéhed alkyl of 1 to 7 atoms,-wherein said alkyl
moiety is optionally substituted with one or more moieties selected

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

alkyl of 1 to 6 carbons, and —OR 119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'? is:

(a) aryl or heteroary! which is selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pynmidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
bénzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR 120 (wherein R120 is hydrogen or alkyl of 1 to 6

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

imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
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_ piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetratrydropyranyl, tetrahydrofuranyl, benzodioxolyl,
. tetrahydrothiophenyl and sulfolanyl, wherein said heterocycly! is
i 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 | to 6 carbon atoms), or
(c) straight or branched alky! of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR122 (wherein R122 js hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO,

(x) the halogen atoms, and

(xi) ary! or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinoliny}, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,

(J) the halogen atoms, and
(K) -CNand,

wherein R1a jg R100.
X s an oxygen or sulfur atom;
R3 s
(A) ahydrogen atom, or
(B} branched or unbranched alkyl of | to 3 carbon atoms or cycloalkyl of 3 to 5
carbon atoms wherein said alkyl or cycloalkyl group is optionally substituted

with;
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(i) agroup ofthe formula ~OR48, wherein R48 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
(i)’ a group of the formula -NR49R50, wherein R49 and RS0 are each,
independently, a hydrogen atom, alkyl of 1 to 2 carbon atoms, or acyl of
1 to 2 carbon atoms;
R4  isa groiip of the formula -(CRS1R52)X(CR53R54)YR55, wherein,
x isOorli, ' '
y- isOorl,
RS, R52 and R53 are each, independently:
(A) ahydrogen atom,
(B) a group of the formula —OR50, wherein R36 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
(C)  branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl

of 3 to 5 carbon atoms,
R4 is:
(A) a group of the formula R37, wherein R57 is independently selected from
the same class as is R1, or
(B) a group of the formula ~OR58 wherein R38 js independently selected
from the same class as is RI;
RS9 is:
aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b}furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
independently replaced with:
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(A) R59, whichis aryl or heteroaryl selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazc;lyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,

: indazolyl, benzthiazglyl, 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:

(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 ~COOR60, wherein R60 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,

(iii) a group of the formula -NR61R62, wherein R61 and R62 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7
carbon atoms, or wherein R%1 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 formuia —CONR63R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6

carbon atoms or cycloalky! of 3 to 6 carbon atoms, or wherein R63

and R64 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a

heterocyclic ring,

(v) agroup of the formula —OR63, wherein R65 is a hydrogen atom, or

an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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" (vi) agroup of the formula ~SR66, wherein R66 is a hydrogen atom, or

an alky! , fluoroatkyl or acyl group of 1 to 7 carbon atoms,
{vii) -CN,
(viii) nitro, or
(ix) halogen,
methyl, which is optionally mono- or polysubstituted with fluorine atoms
and additionally is optionally monosubstituted with R39,
branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally mono- or
polyéubs'tituted with halogen or oxo,
a groub of the formula —COORS7, wherein R67 is straight or branched
alkyl of 1 to § carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
a group of the formula -NRO8R69, wherein R98 and R69 are each,
indepcﬁdently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon
atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms,
or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to

5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and R6? may
additionally be the group RS9,

a group of the formula —CONR70R71, wherein R70 and R71 are each,

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

together with the nitrogen atom between them form a heterocyclic ring,
and wherein one of R70 and R71 may additionally be the group RS9,

a group of the formula -COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 310 5

carbon atoms or R39,
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(H) a group of the formula —OR 73, wherein R73 is a hydrogen atom, an alkcyl
, fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R39,
(I)  a group of the formula ~SR74, wherein R74 is a hydrogen atom, an alkyl
, fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R9, _
7 N,
(X) nitro, or o
(L) halogen;
R is Cl or trifluoromethyl;
Z is=N-or =C(R6)- wherein RO is a hydrogen, ﬂuorine, chlorine, bromine or iodine
atom, methyl or trifluorome_thyl; and, -
R7 isa hydrogen, fluorine, chlorine, bromine or iodine atom, methyl, -CN, nitro or
trifluoromethyl, with the condition that when Z is =N- or =C(H);, R7 is chlorine,
trifluoromethyl, -CN or nitro;

or a pharmaceutically acceptable salt thereof.

2. A compound of the formula I, as set forth in claim 1, wherein:
Al is=N- or=C(H)-;
A2 is=N-,=C(H)-, or =C(R")- wherein R’ is halogen, -CN, -Oalkyl, -COsalkyl or.
--Sozalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms; -
D  is=N-,=C(R1)-, =C(H)-, =C(SOzR1)-, =C(S(O)R1)-, =C(C(O)R }-, =C(C(O)H)-,
=C(SR18)., =C(OR 12).- or =C(NHR 12)., | |
wherein R1 is selected from the class consisting of:
(A) -R100a, which is:
branched or unbranched atkyl 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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(if) oxo,

(i) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiopheny!, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, i;oxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
ipdolyzinyl, isoindolyl, benzofb]furanyl, bénzo[b]thiophcnyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyi, quincxalinyl, napthyridiny!,
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,
{c) -SO90H,

(@ -PO(OH)y,
{e) a group of the formula —COORS, wherein R8 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5

carbon atoms,
(f) a group of the formula ~NRIR10, wherein 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 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) a group of the formula ~CONRIIRI2, wherein R11 and R12 are

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

or cycloalky! of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to S 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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‘hydrocarbon bridge is optionally replaced by -O-, -S-, §(0)-, SO,-,
-NH-, or -NMe-,

' (h) a group of the formula —-OR13, wherein R13 is a hydrogen atom, or
- an alky! or acyl group of 1 to 7 carbon atoms, - "'
(i) a group of the formula ~SR14, wherein R14 is a hydrogen atom, or
-an alkyl or acyl group of 1 to 7 carbon atoms,
G) -CN,or |

(k) an amidino group of the formula

N/R15
‘)[\N/Rﬂ.3
!
R

7

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

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

()  halogen,

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

(n) a group of the formula -NHCQOOalky], wherein the alky]l 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,
(v) -CN,
(vi) agroup of the formula —~CONRI9R20, wherein R1® and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
~ cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with

the nitrogen atom between them form a heterocyclic ring, and wherein
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one carbon atom in said hydrocarbon bridge is optionally replaced by
-O-, -8-, S(0)-, SOz-; -NH-, or -NMe-,

(vil) a group of the formula —OR2], whereinR2! isa hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 cafbon 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;,

(viii) a group of the formula —SR22, wherein R22isa 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! (
wherein the alkyl moiety is 1 to 6 carbon atoms), -NH;, -NHMe and
-NMe;,

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

(a) ahydrogen atom,

(b) straight or branched alkyl or acyl of 1 to 7 carbon aioms or
cycloalkyl of 3 to 7 carben 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 cénsisting of

_-0H, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NHz, -NHMe and -NMe,,
(c) a group of the formula (CH,),COOH, whereinmis 0, 1 or 2,

(d) a group of the formula —(CH;).,COORZS, whereinn is Q, 1 or 2, and
wherein R23 is straight or branched alkyl of 1 to 6 carbon atoms, or

(¢) " a group of the formula {CHz),CONHR25, wherein n is 0, 1 or 2,
and wherein R25 is straight or branched alkyl of 1 to 6 carbon

atoms,

-297-



N-( NON Br HO 21 Novenber 2003 264C CI111-114 N- N O CND Br N QANH
265CI Cl176-178 N- NO O=S=OCN / Br N

21 November 2003

(x) aquaternary group of the formula
' R%®

+

— T RZ? o

RZB

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

unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
phanﬁaceuﬁcally acceptable counter ion,

(xi) a saturated, or partially unsaturated heterocyclic group consisting of 3 to
7 ring atoms selected from N, 0, C and S, including but not limited to

imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! and sulfolanyl, wherein said heterocyclic group is
optionally mono- or polysubstituted with oxo, and
(xii) a cycloalkyl group of 3 to 7 carbon atoms,

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

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

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

(E) amidino groups of the formula

29
A

'*1
RSO
ooy

ol
whereinris 2,3, 4, 5 or 6, and R29, R30 and R3! are each, independently, a
hydrogen atom or alkyl of I to 3 carbon atoms, and wherein two of R29, R30

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

heterocyclic ring,
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guanidino groups of the formula

R33
Nl/
e Lo

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

aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxaliny'l, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
hydrogen atoms of said aryl or heteroaryl group are optionally and
indcper;den;ly replaced with:

(i) | alkyl of I to 3 carbon atoms,

(i} -COOH,

(i) -SO,0H,

(iv) -PO(OH),

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

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

(vi) agroup of the formula —NR37R38, wherein R37 and R38 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl

of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37

and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
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which together with the nitrogen atom between them form a heterocyclic
ring,
(vi) a group of the formula .-CONR39R40, wherein R32 and R40 are each,

independently, a hydrdgen atom, alky! of 1 to 6 carbon atoms or

cycloalkyl of 3 to 6 carbon atoms, or wherein R3% and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
0-, -§-, S(0)-, SO,-, -NH-, or -NMe-,

(viii) a group of the formula ~OR#1, wherein R41 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,

(ix) a group of the formula —SR42, wherein R#2 is a hydrogen atom, or an

. alky! or acyl group of 1 to 7 carbon atoms,

(x) -CN,or

(xi) an amidino group of the formula
43

N’R
I
AN/R“
Il?d’s

wherein R43, R4 and R45 are each, independently, a hydrogen atbm or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,
groups of the formula “NRA6R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally mono-or
polysubstituted Wfth halogen, or R1002 wherein R1002 i5 as hereinbefore
defined,
saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms

selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
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11 atoms selected from N, O, C and §, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiaéolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein
said heterocyclic group is optionally mono- or poly-substituted with moieties
independently selec;ced from the class consisting of:

(i) oxo,

(i) -ORO01 wherein R101 is:

(a) ahydrogen atom,

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

(¢) acyl of 1 to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR!1 I (wherein R111 s
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,

(@ -CONRI02R103, 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
atomns which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, 8(0)-, SO,-,
-NH-, or -NMe-, or

(¢) -COORIO04 wherein R104 is alky! of 1 to 7 atoms,

(iii) -CONRIO5R106 wherein R105 and R106 are each independently:
(a) ahydrogen atom,
(b) straight or branched alkyl of | to 7 atoms or cycloalkyl of 3 to 7

atoms,
{c) benzoyl,
(d) benzylor
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(e) phenyl, wherein said phenyl ring is optionally mono- or

polysubstituted with -OR112 wherein R112 ig alkylof1to 6

carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3to5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one cafbon atom in said
hydrocarbon bridge is optionally replaced by ~O-, -S-, S(0)-, SO,-,
-NH-, or -NMe-,

-COOR197, wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,

straight or branched alkyl 6f 1 to 7 carbon atoms, alkenyl or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbohs, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkyny! or cycloalkyl group is
optionally replaced with a moiety independéntly selected from the class
consisting of;

{a} oxo,

(b) -OH,

(¢) -OR!3 wherein R113 s alkyl of 1 to 6 carbon atoms,

(d) -OCOCHs;,

(e) -NH;

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

(h) -COH,and

(i) -CO,RI4 whereinR!114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,

acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or more hydrogen atoms of said acy! group is optionally

replaced with a moiety independently selected from the class consisting

of:

(a) -OH,
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(b) -OR5,wherein R115 is alkyl of I to 6 carbon atoms,

(¢} -NH,

(d) -NHMe,

(e) -NMe;,

() -NHCOMe,

{(g) oxo,

(h) -CO;RI 16, wherein R1 16 js alkyl of 1 to 3 carbon atoms,
®H -CN,

(G}  the halogen atoms,

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

(1)  aryl or heteroary! 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[blfuranyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyi,
puriny!, quinolizinyl, cinnolinyl, pthalaninyl, quinbxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

(vi) -SO,R!® wherein R'® is:

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

 pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[bithiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quiholinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
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quinazolinyl, wherein said aryl or heteroaryl moiety is optionally

substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkylof 1to 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
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and suifolanyl, wherein said heterocyclic

group 1is 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 -(whcrcin R118 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

alkyl of 1 to 6 carbons, and —~OR119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'? js;

(@) aryl or heteroaryl which is selected from the class consisting of
phenyl, naphthyt, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo{b]furanyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnoliny!,
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally

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

carbon atoms),
(b) a heterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidiny!, piperidinyl,
_ piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! and sulfolanyl, wherein said heterocyclyl is

optionally substituted with one or more halogen, straight or

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

(c) straight or branched alkyl of 1 to 7 atorns, 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),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
| naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl; thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo{bjfuranyl, benzo[b}thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,
(J) the halogen atoms, and
(K) -CNand,

wherein R12 js R100a;

X  is an oxygen or sulfur atom,;
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R3 s
(A) ahydrogen atom, or
(B) branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl of 3 to §
carbon atoms wherein said alkyl or cycloalkyl group is optionally substituted

with;

(i) a group of the formula ~OR48, wherein R48 is a hydrogen atom, or an

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

(i) a group of the formula -NR49R50, wherein R49 and RS0 are each,
independently, a hydrogen atom, alkyl of 1 to 2 carbon atoms, or acyl of
1 to 2 carbon atoms;

R#  isa group of the formula —CH9R33, wherein,
RS5 is.

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

naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,

thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaniny!,
quinoxalinyl, napthyridiny], pteridinyl and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
independéntly replaced with:

(A) R592 which is aryl or heteroaryl selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo{b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinoliny},
purinyl, quinolizinyl, cinnolinyl, pthalaniny}, quinoxalinyl, napthyridinyl,

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

-306-



N= N Br =SSO H 0 -230 21 Novenmber 2003 281CI Cifoam N N_N Br O0=S=0

21 November 2003

of said aryl or heteroaryl group is optionally and independently replaced

with:

(i) branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alkyl or cycloakyl group is

. optionally mono- or polysubstitutefi with halogen or oxo,

(ii) a group of the formula ~COORY0, wherein R60 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,

(iii) a group of the formula -NROIR6Z, wherein R61 and R62 are each,
independently, 2 hydrogen atom, alkyl or fluoroatkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7
carbon atoms, or wherein R6! and R62 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the
nitrogen atom between them form a heterocyclic ring,

(iv) a group of the formula —CONRS3R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alky! or fluoroalkyl of [ 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 forma
heterocyclic ring,

(v) agroup of the formula —ORO3, wherein R63 is a hydrogen atom, or
an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,

(vi) agroup of the formula ~SR66, wherein R60 is a hydrogen atom, or
an alkyl , fluoroalkyl or acyl group of 1 to 7 carbon atoms,

(vii) -CN,

(viii} nitro, or

(ix) halogen,

(B) methyl, which is optionally mono- or polysubstituted with fluorine atoms

and additionally is optionally monosubstituted with R592,
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(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally mono- or

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

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

(E) a group of the formula -NR8R69, wherein R68 and R69 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

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

or wherein R68 and R69 constitute a saturated hydro;:arbon 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 R5%2,

(F) agroup 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
constifute a saturated hydrocarbon bridge of 3 to 5 carbon atoms which

together with the nitrogen atom between them form a heterocyclic ring,
and wherein one of R70 and R71 may additionally be the group R592,

(G) a group of the formula —-COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of I to 5 carbon atoms, cycloalkyl of3 to 5

carbon atoms or R3%a

(H) 2 group of the formula -OR73, wherein R73 is a hydrogen atom, an alleyl
, flucroalky! or acyl group of 1 to 7 carbon atoms, or R3%2,
(D) = group of the formula ~SR74, wherein R74 is a hydrogen atom, an alkyl,

fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R392,

(J) 'CN:
(X) nitro, or
(L) halogen;

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

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

or a pharmaceutically acceptable salt thereof.
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A compound of the formula I, as set forth in claim 1, wherein:

is =N- ;)r =C(H)-;

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

is =N-, =C(Ri)-, =C(H)-, =C(SO2R1)-, =C(C(O)H)- or =C(C(O)R1}-, wherein R} is

selected from the class consisting of:
(A) -R100b, which is:

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

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

alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are

optionally and independently replaced with:

(1) oxo,

. (ii)  phenyl, wherein one hydrogen atom of said phenyl group is optionally

replaced with:

(a)
(b)
©
(d)

(&)

M

(g)

- alkyl of I to 3 carbon atoms,
-COOH,
—SO,0H,
~PO(OH),,
a group of the formula -~COORS, wherein R8 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to §
carbon atoms,
a group of the formula -NRIR10, wherein R? and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or
wherein 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,
a group of the formula -CONRIIR12, wherein R and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12
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constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
h_eterdcyclic ring, and wherein one carbon atom in said |
hydrocarbon bridge is optionaily replaced by —O-, -NH-, or ~-NMe-,
a group of the formula —OR13, wherein R13 is a hydrogen atom, or

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

a group of the formula —SR14, wherein R4 isa hydrogen atom, or

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

" -CN, or

an amidino group of the formula
15

N’R
/“\N.’R16
L

wherein R15, R16and 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 nifrogen atom(s)
between them form a heterocyclic ring,

a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,

a group of the formula ~-NHCOOalkyl, wherein the alkyl moiety

contains 1 to 3 carbon atoms,

a group of the formula —COOR18, wherein R18 is straight or branched

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

a group of the formula —CONR19R20, wherein R1% and R20 are each,

independently, a hydrog'en 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
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one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,

(v) agroup of the formula ~OR21, wherein R21 isa hydrogen atom, or a

' straight or branched alkyl or acyl group of 1 to 7 carbon atomns, 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 (‘whercin the alkyl moiety contains 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe;_ ' ' |

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

(a) ahydrogen atom,

(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced
with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,

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

(d) a group of the formula —(CHZ),,COORZS, whereinnis 0, 1 or 2, and
wherein R23 is straight or branched alkyl of 1 to 6 carbon atoms, or

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

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

(vii) a quaternary group of the formula
R%

— Nt_____ R27 o
R28

wherein R26, R27 and R28 are each, independently, a branched or
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unbranched alkyl group of 1 to 7 carbon atoms and Q- a
phaﬁnaccutically 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,

(E) amidino groups of the formula

29
R

: ))l\ _ R
NCHY TN

Ls
whereinris 2, 3, 4, 5 or 6, and R-?-g, R30 and R31 are each, independently, a
hydrogen atom or alkyl of I fo 3 carbon atoms, and wherein two ofFR29, 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
a3

N
| 34
/(CHz)S\N/kN/R
| l
R?2 R®
wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R33 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,
(G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
(i) alkylof! to 3 carbon atoms,
(i) -COOH,
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-SO>0H,

-PO(CH),,

a group of the formula —COOR36,.-‘?w'herein R36 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,

a group of the formula -NR37R38, wherein R37 and R38 are each,
Iﬁdependenﬂy, 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 § carbon atoms
whiéh together with the nitrogen atom between them form a heterocyclic
ring,

a group of the formula ~CONR39R40, wherein R39 and R40 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or

cycloalkyl of 3 tb 6 carbon atoms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -NH-, or -NMe-,

(viii) a group of the formula -OR%!1, wherein R4l is a hydrogen atom, or an

(ix)

)
(xi)

alkyl or acyl group of 1 to 7 carbon atoms,

a group of the formula —-SR42, wherein R42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
~CN, or

an amidino group of the formula
43

R
N
s

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

(H) groups of the formula —NR46R4:7, wherein R46 and R47 are each

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

polysubstituted with halogen, or:R100b_ wherein R100D is as hereinbefore
defined,

(I)  saturated or unsaturated heterocyclic groups selected from the class consisting

of imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and

sulfolanyl, wherein said heterocyclic group is optionally mono- or poly-
substituted with moieties independently selected from the class consisting of:
(i) oxo,

(i) -ORIOI wherein RIOI js:

| (a) ahydrogen atom,

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

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

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

(d) -CONRIO2RI03 wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R10Z and
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atomns 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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(iii) -CONRIOSR106 wherein R105 and R106 are each independently:
(a) ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms, :
{c) benzoyl,
- (d) benzyl or .
(¢) phenyl, wherein said phenyl ring is optionali_;/ IMono- or
polysubstituted with -OR112 wherein R112 js alkyl of 1 to 6

carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of

3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

(iv) -COORIO7 wherein R107 is2a hydrogen atom, or straight or branched
alkyl of | 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 independenﬂy selected from the class

consisting of:
(a) oxo,
) (b) -OH’

(¢) -ORIL3, wherein R113 is alkyl of 1 to 6 carbon atoms,
(@ -OCOCHS,

(e) -NH,

(f) -NHMe,

(8) -NMe,,

(h) -CO.H, and

i -CO, R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
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(vi) acylof 1 to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
(a)

(b)

(©)
(d)

(e)

®
(
)
(i)
)
k)

®

-OH,

-OR115,wherein R115 is alkyl of 1 to 6 carbon atoms,
-NH,,

-NHMe,

-NMe,,

-NHCOMe,

0x0,

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

-CN,

the halogen atoms,

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

aryl or heteroaryl selected from the class consisting of phenyl,

naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,

~ oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,

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

napthyridinyl, pteridiny! and quinazolinyl,

(vii) -SO,R'™, wherein R'% is:

@

aryl or heteroaryl which is selected from the group consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
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isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzofb]furanyl,
benzd[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnoliny},
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or het_éroaryl moiety is optionaliy
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
imidazolinyl, imidazolidinyl, pyrrolinyl, pymrolidinyl, piperidinyi,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -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:

(a)

aryl or heteroaryl which is selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
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benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
pthaianinyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is opﬁonally

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 alkylof 1 to 6

carbon atoms),

(b) a heterocyclic group selected from the class consisﬁng of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tlﬁomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclyl is

optionally substituted with one or more halogen, straight or

branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 js
hydrogen or alkyl of 1 to 6 carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is 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 I to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazoly;l, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazoiyl,

benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
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quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,

pteridinyl and quinazolinyl,
() the halogen atoms, and
) -CN;

X  isan oxygen atorn;
R3 s branched or unbranched alkyl of 1 to 3 carbon atoms;

R? isa group of the formula —CH2R55, wherein,

RS is: _
aryl or hctci'oaryl 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) R3%b, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiopheny!, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,and
thiazolyl, wherein one of the hydrogen atoms of said aryl or heteroaryl
group is optionally replaced with:

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

(i) -CN,

(iii) nitro, or

(iv) halogen,

(B) methyl, which is optionally trisubstituted with fluorine atoms or is
optionally monosubstituted with RI9b,

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

monosubstituted with halogen or oxo,

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

alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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(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,
(F) a group of the formula ~OR73, wherein R73 is a hydrogen atom, an alkyl

, fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R99b,

(G -CN,
() nitro, or
() halogen;

"RY isCl; -

Z  is =C(H}-; and,

R7 isClL

or a pharmaceutically acceptable salt thereof.

4. A compound of the formula I, as set forth in claim 1, wherein:
Al s =N-;
A  is=C(H)-;
D  is =C(R1)., =C(H)-, =C(SOyR1)-, =C(C(O)H)- or =C(COR!)-, wherein Rl is
selected from the class consisting of:
(A) —R100¢, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cyclbalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) oxo,
(ii) phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:
(a) alkyl of 1 to 3 carbon atoms,
(b) -COOH,
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{c) -SO,0H,
(d) . -PO(OH)y,

(¢) a group of the formula —COORS, wherein R8 is strai ght or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5

carbon atoms,

(f) a group of the formula -NRIR19, wherein R® and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,

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

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

(g) a group of the formula—CONR11IR12, wherein R!1 and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms
or cycloalkyl of 3 to 6 carbon atoms, or wherein R!1 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

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

G -CN,or

(k) anamidino group of the formula
15

_R
N
/“\ /R16 7
‘ N
Il?ﬂ

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

and R17 may additionally constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atoms which together with the nitrogen atom(s)
‘between them form a hcterocyc_‘.lip ring,
(I} agroup of the formula —NHCONHalkyl, wherein the alkyl moiety
. contains 1 to 3 carbon atoms, )
(Ih) a group of the formula “NHCOOalkyl, wherein the alkyl moiety

contains | to 3 carbon atoms,

a group of the formula —COOR18, wherein R 18 is straight or branched

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

a group of the formula -CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of I to 6 carbon atoms or

cycloalkyl of 3 to 6 carbon étoms, or wherein R12 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atorn between them formn a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,

a group of the formula ~OR21 wherein 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),

-NH,, -NHMe and -NMe;,

a group of the formula -NR23R24, wherein R23 and R24 are each,

independently,

(a) ahydrogen atom,

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

with a group independently selected from the class consisting of
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-OH, -Oalkyl (wherein the alkyl moiety is'1 to 6 carbon atoms),
-NH;, ~-NHMe and -NMe;, o
(c) a groilp of the formula (CH2)mCOOH, whereinm is 0, I or 2,

(d) a group of the formula ((CH,),COOR25, whereinn is 0, | or 2, and

wherein R,25 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, 7

(vil) a quaternary group of the formula

R‘26

_N':___ R27 Q
R28
wherein R26, R27 and st are each, independently, a branched or

unbranched alkyl gréup of 1 to 7 carbon atoms and Q- is a
pharmaceutically acceptable, or
(viit) a cycloalkyl group of 3 to 7 carbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) Dbranched 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’Rz9
: | 30
R
\( CHz)r/l\N/
FIQ:”
wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R3! are each, independently, a

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

and R3! may additionally constitute a saturated hydrocarbon bridge of 3 t0 5
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carbon atoms which together with the nitrogen atom(s) between them form a

heterocyelic ring,

guanidino groups of the formula

i R33

(CH A R

éaz I'QE'S

whereinsis 2, 3,4, 5 or 6, and R32, R33, R34 and R33 are each,

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

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

(ii) -COOH,

(iii) -SO,0H,

(iv) -PO(OH)y,

(v) agroup of the formula -COOR36, wherein R36 s straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to § carbon atorms,

(vi) a group of the formula -NR37R38, wherein R37 and R38 are each,

o Nindependently, a hydrogen atom, alkyl of | to 6 carbon atoms, cycloalkyl
of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein 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,

(vi) a group of the formula -CONR39R40, wherein R39 and R40 are each,
independently, a hydrogen atom, alkyl of I to 6 carbon atoms or

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

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

one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,

(viii} a group of the formula —OR#H, wherein R4l isa hydrogen atom, or an
-allyl or acyl group of 1 to 7 carbon ai:oms,

(ix) a group of the formula —SR42, wherein R42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, '

(x) -CN,or

(xi) an amidino group of the formula
43

N R

P
F!{ﬁ

wherein R33, R4 and R4S are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,

() groups of the formula -NR#6R47, wherein R46 and R47 are each
independently é hydrogen atom, phenyl which is optionally monosubstituted
with halogen, or R100¢, wherein R100¢ js as hereinbefore defined,

(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:

(i) oxo,
(i) -ORIO1 wherein R101 is:

(a) ahydrogen atom,
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{b) alkyl of I to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with —OH, ~OR 10 (wherein R110 jg
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,

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

(d -CONRIO2R103, wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 ¢onstitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom bétween them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or

(e) -COOR194, wherein R104 is alkyl of 1 to 7 atoms,

(iii)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
atofns,

(c) benzoyl,

(d) benzylor

(e) phenyl, wherein said phenyl ring is optionally mono- or

- ”polysubstituted with -OR112 wherein R112 js alkyl of 1 t0 6
carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of

3 to 5 carbon atoms which together with the nitrogen atom between them

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

hydrocarbon bridge is optionally replaced by ~O-, -NH-, or -NMe-,
(iv) -COOR107 wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
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straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class

consisting of:

{a) oxo,

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

(e) -NH,
() ~NHMe,
(g) "NMCZ:

(h) -CO:H, and

(@) -CO,R114wherein R114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons, |

aéyl 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 |

@ -od,

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

{c) -NHa,

(d -NHMe,

(e) -NMe,,

() -NHCOMe,

(& oxo, X

(h) -COpRI 16, wherein R116 js alkyl of 1 to 3 carbon atoms,
(i) -CN,

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

(D aryl or heteroaryl selected from the class consisting of pheny!,
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
thiazolyl and pyrazolyl, wherein said ary! or heteroaryl moiety is
optionally sub-stituted with one or more moieties selected from the

class consisting of the halogen atoms, straight or branched alky! 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
pyrmrolidinyl, piperidinyl, piperazinyl, morpholiny! and
thiomorphelinyl, 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 (ﬁhereiu R118 is hydrogen or alkylof 1 to 6

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

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

alkcyl of 1 to 6 carbons, and —OR119 (wherein R119 ig 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,
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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1 to 6 carbons, and -OR 120 (wherein R120 jg hydrogen or alkyl of

1 to 6 carbon atoms),”

(b) a heterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted

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

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

carbon atoms), or

() straight or branched alkyl of 1 to 7 atoms, wherein said alkyl

moiéty is optionally substituted with one or more moieties selected
from the class consisting of the halogen atorms, straight or branched
alkyl of 1 to 6 carbons, and -OR122 (wherein R122 js hydrogen or
élkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazoly! and imidazolyl,
(J) the halogen atoms, and
X) -CN;
X isanoxygen atom;

R3 s branched or unbranched alkyl of 1 to 3 carbon atoms;

R4 isa group of the formula —CH2R55, wherein,
R33 is:

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

(A) R39C, 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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(i) branched or unbranched alky! 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,
" G) -CN,
(iii) nitro, or
o (iv) halogen,
(B) methyl,
(C) "branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally

monosubstituted with halogen or oxo,

(D) a group of the formula —COORS7, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloﬁlkyl of 3 to 5 carbon atoms,

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

(F) a group of the formula —-OR73, wherein R73 is a hydrogen atom, an

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

(G) -CN,
(H) nitro, or
() halogen;

RS isCl

- is =C(H)-; and,

R7 isCy

or a pharmaceutically acceptable salt thereof.

5. A compound of the formula I, as set forth in claim 1, wherein:
Al s =N-;
A2 is =C(H)-;
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D is=C(H)-, =C(802R1)- or =C(C(O)R1)-, wherein R! is selected from the class

consisting of: |

(A) ~R100d, 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:
(1 oxo,
(i) a group of the formula ~COOR18, wherein R18 is straight or branched

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

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

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

| cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, NH-, or -NMe-,

(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 acy! group are optionally
replaced with a group independently selected from the class consisting of
;OH, -Oalky_l (wherein the alkyl moiety contains 1 to 6 carbon atoms),
~NH,, -NHMe and -NMe;,

(v) agroup of the formula ~NR23R24, wherein R23 and R24 are each,
independently,

(a) ahydrogen atom,

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

with a group independently selected from the class consisting of
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~OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
'-NH,;, -NHMe and -NMe,,
(c) a group of the formula {(CH3),COOH, wherein m is 0, 1 or 2,
(d;) a group of the formula ((CH,).COOR25, wherein n is 0,1 or2, and
wherein R23 is straight or branched alkyl of 1 to 6 carbon atoms, or
| (€) = group of the formula ~(CH,),CONHR25, whereinn is 0, 1 or 2,
and wherein R25 is straight or branched alkylof [ to 6 carbon

atoms,

(vi) a quaternary group of the formula
R%

+

—N— RZ? Q-
ILZB

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 cycloalky! group of 3 to 7 carbon atoms,
branched or unbranched carboxylic acid groups of 3 to 6 carbon atomns,
branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
amidino groups of the formula

v R
| 30
- R
\(CHZ),/I\N"
Fl231
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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carbon atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,

_guanidino groups of the formula

N/RSS

TN

' F|232 I_‘.{35
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,

groups of the formula -NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, pheny! which is optionally monosubstituted

with halogen, or R100d, wherein R100d ig as hereinbefore defined,

saturated or unsaturated heterocyclic groups selected from the blass consisting
of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholiny! and
thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or
poly-substituted with moieties independently selected from the class consisting
of:

(i) oxo,

(ﬁ) -ORlOl, wherein R101 js:

(a) ahydrogen atom,

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

-334-




NNO N Br 21 Novenber 2003 332CI v C182.3-85.4 N- NO O=SS=O 0 H J-~

~NNHBr NN eo 333CI Cl resin, 1 NO

G

(iv)

)

21 November 2003

(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 o 5 carbon
atomns which together with the nitrogen atom between therﬁ form a
hetefocyclic ring, and wherein one carbon atom in said
hydrocarbon biidge is optionally replaced by —O-, -NH-, or -NMe-,
or

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

-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,

(d) benzylor

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

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of

3 to 5 carbon atoms which together with the nitrogen atom between them -

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

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

-COOR107, wherein R107 is a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms ,

straight or branched alky! of 1 to 7 carbon atoms, alkenyl or alkyny! of 2

to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more

hydrogen atoms of said alkyl, alkenyl, alkyny! or cycloalkyl group is

optionally replaced with a moiety independently selected from the class

consisting of:

(a) oxo,

() -OH,
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(c) -OR!MS3, wherein R113 is alkyl of 1 to 6 carbon atoms,

(d) -OCOCH;, |
(e) -NH
() -NHMe,
(8) -NMe,,
(h) -CO,H,and
) | -CO; R114 wherein R114 g alkyl of 1 to 3 carbon atoms, or

cycloalkyl of 3 to 7 carbons,

(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms- of said acyl group i‘s; 6ptionally
replaced with a moiety independently selected from the class consisting
of:

(@ -OH,

®) -OR!1S.wherein R115 js alkyl of I to 6 carbon atoms,

(c) -NH,

(d) -NHMe,

(e) -NMe,

() -NHCOMe,

(g) oxo,

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

® -oN,

() the halogen atoms,

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

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

EQ‘A w108 e .:___“ma-

L
£ s

@

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
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optionally substituted with one or more moieties selected from the

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

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

(b) a heterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclic gfoup is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR}18 (wherein R118 is hydrogen or alkyl of 1 to 6

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

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

alkyl of 1 to 6 carbons, and —OR! 19 (wherein R119 i 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, -;')xazolyl,
thiazoly! and pyrazolyl, wherein said ary!l or heteroaryl moiety is
optionally substituted with one or more moieties selected from the
class consisting of the halogen atoms, straight or branched alkyl of
1 to 6 carbons, and -OR 120 (wherein R120 is bydrogen or alkyl of
1 to 6 carbon atoms), |

(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted
with one or more halogen, straight or branched alkyl of 1to 6
carbons, or -OR12! (wherein R121 is hydrogen or alkyl of 1 to 6

carbon atoms), or
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(¢) 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, strai ght or branched

alkyl of 1 to 6 carbons, and -OR 122 (wherein R122 js h;/drogen or
alkyl of I to 6 carbon atoms),
(ix) -CHO,
' (x) the balogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
- thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,

pyrazolyl, isoxazolyl and imidazolyl, and

() the halogen atoms,

X  isanoxygen atom;
R3  isbranched or unbranched alkyl of 1 to 3 carbon atoms;

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

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, pyrimidiny! and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced
with: - ‘

()  branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
- of3 io 6 catbbn atbms, which alkyl or cycloakyl group is
optionally mono- or polysubstituted with halogen or oxo,
(i) -CN,
(iii) nitro, or
(iv) halogen,

(B) methyl,

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

monosubstituted with halogen or oxo,
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(D) a group of the formula ~COORS7, wherein R67 ig straight or branched

alkyl of | to 5 carbon atorns or cycloalky! of 3 to 5 carbon atoms,

(E) a group of the formula —COR72, wherein R72 is a hydrogen atom,
straight or branched chyI of 1 to 5 carbon atoms, or cycloalkyl of 3t0 5

carbon atoms,

(F) a group of the formula —OR73, wherein R73 is a hy‘d'rogen atom, an
alkyl, or fluoroalkyl or acyl group of 1 to 7 carbont atoms,
@ -Cn,
(H) nitro, or
(I)  halogen;
RS isCL
Z  is=C(H)-; and,
R7 isCl;

or a pharmaceutically acceptable salt thereof.
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6. A compound of the formula 1, as set forth in claim 1, wherein:
- Al js=N-;
A2 is=C(H)-;
D  is=C(SOsR!)-or =C(C(O)R1)-, wherein R! is selected from the class consisting of:
(A) -R100e, which is:
branched'br unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon

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

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

(i) oxo,

(i)  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 atomns,

(iif) a group of the formula -CONR19R20, wherein R19 and R20 are each,

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

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

-(iv) a group of the formula —OR21, wherein R2! is a hydrogen atorn, 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, -Galkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-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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(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
| cyéloalkyl 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 (whcréin the alkyl moiety is 1 to 6 carbon atoms),
-NH3, -NHMe and -NMe;,
{c) | a group of the formula {CH),COOH, wherein m is 0, 1 or 2,

(d) 4 group of the formula —(CH,);COOR25, wherein nis 0, 1 or 2, and

wherein R25 js straight or branched alkyl of 1 to 6 carbon atoms, or
{(€) a group of the formula ((CH,),CONHR25, wherein n is 0, 1 or 2,

and wherein R23 is straight or branched alkyl of 1 to 6 carbon

atorus,

(B) groups of the formula ~NRA6R47 wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted
with halogen, or R100€, wherein R100€ jg as hereinbefore defined, 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-substitated with moieties independently selected from the class consisting
of:

(i) oxo,
(ii) -ORlOi, wherein R101 is:
(a) ahydrogen atom,

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

group is optionally replaced with -OH, -OR1 10 (wherein R110 js
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe;,

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

group is optionally replaced with -OH, -OR111 (wherein R111 is
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,,
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(d) -CONRIO2ZR103, wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 fo 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

heteracyclic ring, and wherein one carbon atom in said
"+ hydrocarbon bridge is optionally repla_ced by —O-, -NH-, or -NMe-,
or R
(e) -COOR104, wherein R104 js alkyl of 1 to 7 atoms,
(i) -CONRIOSRI06, wherein R105 and R106 are each independently:
(@) ahydrogen atom, or
{(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to7

atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen
atom between them form a heterocyclic ring, and wherein one
carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -NH-, or —-NMe-,
(iv) -COORI!07, 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, atkenyl or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
rhydrdgen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class
consisting of:
(a) 0Xxo0,
() -OH,
(©) -OR!13 wherein R113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,
(&) -NH,,
() -NHMe,
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(g -NMe;,

(h) -CO:H, and

(i) -CO, R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalky! of 3 to 7 carbons,

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,
(b) -OR115,wherein R115 s alkyl of 1 to 6 carbon atoms,
(© 'Nﬁz,
(d) -NHMe,
(&) -NMez,
(f) -NHCOMe,
(g) oxo,
(h) -CO;R1 16, wherein R116 is alkyl of 1 to 3 carbon atoms,
@®H -CN

(i) the halogen atoms,

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

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

(vi) -SO,R'®, wherein R'% is;

(a) phenyl, wherein said phenyl moiety is optionally substituted with
one or more moieties selected from the class consisting of the

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

-OR117 (wherein R}17 is hydrogen or alkyl of 1 to 6 carbon
atoms),
(b) aheterocyclic group selected from the class consisting of

pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
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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 alkylof 1 to 6

‘carbons, and -OR118 (wherein R118 js hydrogen or alkylof 1 to 6
carbon atoms), or
(c) . straighfj or branched alkyl of 1 to 7 atoms, wherein said alkyl

moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and ~-OR!19 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),

(viii) -COR'?®, wherein R'® is:

(a) phenyl, wherein said phenyl moiety is optionally substituted with

one or more moieties selected from the class consisting of the

halogen atoms, straight or branched alkyl of 1 to 6 carbons, and
-OR120 (wherein R120 jg hydrogen or alky! of 1 to 6 carbon

atoms),

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

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

carbon atoms), or

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl

moiety is optionally substituted with one 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), and
(ix) -CHO;
X  isan oxygen atom;

R3  isbranched or unbranched alkyl of 1 to 3 carbon atoms;
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R4 isa group of the formula —CH5R53, wherein,
R93 is:
phenyl, which is optionally éubstituted at the 4-position with:
(A) R59¢ which is ary1 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;
(1) methyl,
(i) -CN,

(iii) nitro, or

(iv) halogen,
(B) methyl,

(©)
®)
(E}
RS isCy;

LN,
nitro, or

halogen;

Z  is=C{H)-; and,

R7 isCl;

or a pharmaceutically acceptable salt thereof.

7. Acompound of the formula I, as set forth in claim 1, whergin:

Al is=Ny

A2 is=C(H)-;

D  is=C(SO7R1}-or =C(C(O)R})-, wherein R1 is selected from the class consisting of:

(A) -R100e, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms or cycloaltkyl 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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(i) oxo,

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

(iii) a group of the formula —CONR9R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl c;f 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,

(iv) a group of the formula ~ORZ!, wherein R21 is a hydrogen atom, or a

straight or branched alky! or acyl group of 1 to 7 carbon atoms, or
(v)  agroup of the formula -NRZ3R24, wherein R23 and R24 are each,
independently,
(a8) ahydrogen atom,
(b) straight or branched alkyl or acyl of 1 to 7 carbon atorns or
cycloalkyl of 3 to 7 carbon atoms,
{c) a group of the formula «(CH,)nCOOH, wherein m is 0, 1 or 2,
(d) a group of the formula ~(CH;),COORZ23, wherein n is 0,1 0r2,and

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

(¢) agroup of the formula ~(CH,),CONHR23, whereinnis 0, I or 2,

and wherein R23 js straight or branched alkyl of I to 6 carbon

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

(i) -ORIO0L wherein R101 is:
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a hydrogen atom, ,
alkyl of 1 to 7 carbons, wherein one hydrogen atom of said alkyl

group is optionally replaced with ~OH, -OR!10 (wherein R119 is

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

acyl of 1 to 7 carbons, wherein orie ﬁydrogen 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,, |
-CONR102R103, wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 apd

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together wiih 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,

(i) -CONRIOSRIO6, wherein R105 and R106 are each independently:

@
(b)

a hydrogen atom, or ,
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 isan alkyl

moiety of 1 to 6 carbon atoms), -NHj, ~-NHMe, -NMe,,

pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl,

or, wherein R105 and R106 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen
atom between them form a heterocyclic ring, and wherein one
carbon atom in said hydrocarbon bridge is optionally replaced- by
-0-, -NH-, or -NMe-,

@iv) -COORI107, wherein R107 is a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms ,
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(v) straight or branched alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 7

(vi)

carbons, wherein one to three hydrogen atoms of said alkyl or cycloalkyl

group is optionally replaced with a moiety indépendcntly selected from

(@)

®).

©
(d)
(e)
®
(8
(h)

)

the class consisting of:

-OR!13, wherein R113 is alkyl of 1 to 6 carbon atoms,
-OCOCHs;,

-NH,,

-NHMe,

-NMe,,

-CO,H, and

-CO; R114 wherein R114 is aliyl of 1 to 3 carbon atoms, or
c.ycloa]kyl of 3 to 7 carbons,

acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or two hydrogen atoms of said acyl group is optionally

replaced with a moiety selected from the class consisting of:

(2)
®
(c)
(D
(e)
®
(8)

)
@
O
Ly

-OH,
-OR115,wherein R115 s alkyl of 1 to 6 carbon atoms,

0X0,

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

the halogen atoms,

heterocycles selected from the class consisting of pyrrolidinyl,

piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
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"~ (1} aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO;R'%, wherein R'% is:
| (a) phenyl, wherein said phenyl moiety is optionally substituted with
one moiety selected from the class consi’sting of the halogen atoms,

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

(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, biperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclic group is optionally
substituted with one moiéty selected from the class consisting of
the halogen atoms, straight or branched alkyl of 1 to 6 carbons, and
-OR118 (wherein R118 i5 hydrogen or alkyl of 1 to 6 carbon
atoms), or

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one moiety selected from the
class consisting of the halogen atoms, straight or branched alkyl of
1 to 6 carbons, and ~OR 119 (wherein R119 is hydrogen or alkyl of
1 to 6 carbon atoms),

(viii) -COR'®, wherein R'® is:
(a) phenyl, wherein said phenyl moiety is optionally substituted with
- one-moiety selected from the class consisting of the halogen atoms,
straight or branched alkyl of 1 to € carbons, and -OR120 (wherein
R120 js hydrogen or alky! of | to 6 carbon atoms), |

(b) a heterocyclic group selected from the class consisting of
pyrrolidinyl, pipendinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocycly! is optionally substituted
with one halogen, straight or branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R121 js hydrogen or alkyl of 1 to 6 carbon

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

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

1 to 6 carbons, and -OR 122 (wherein R122 js hydrogen or alkyl of
1 to 6 carbon atoms), and
(ix) -CHO;
X  isanoxygen atom;

R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;

R4 isa group of the formula —CH2R55, wherein,

R55 is:

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

(4A) R39€, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidiny! and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionaily feplaced
with:

(i) methyl,
(i) -CN,
(iii) nitro, or
(iv) halogen,

(B} methyl,

© -CN,

(D) nitro, or

, (E) halogen;
RS isCl

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

or a pharmaceutically acceptable salt thereof.
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A compound of the formula I, as set forth in claim 1, wherein:
is =N-;

is =C(H)-;

s =C(SO2R1)-, wherein R! is selected from the class consisting of:
(A) methyl, and
'(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,

piperidin};l, piperazinyl and morpholiny] wherein said heterocjclic groups are
optionally mono- or di-substituted with moieties independently selected from
the class consisting of: |

(i) oxo,

(i) -ORIOI 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 1 1_0 {wherein R110 s
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,,
or

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

(iii) -CONRIO5R106 wherein R105 and R106 are each independently:

{(a) =a hydrqgen atom, or

(b) straight or branched alkyl of 1 to 7 atoms or cycloatkyl of 3 to 7
atoms, wherein said alkyl or cycloalkyl group is optionally
monosubstituted with -OH, -OR 123 (wherein R123 is an alkyl
moiety of 1 to 6 carbon atoms), -NH,, -NHMe, -NMe,,
pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl,
or, wherein R105 and R106 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen

atom between them form a heterocyclic ring, and wherein one
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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

®

(vi)

alkyl of 1 to 7 carbon atoms ,

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,

(¢) -OR!3 wherein R113 js alkyl of 1 to 6 carbon atoms,

{d) -OCOCH;,

(6 -NH,
(O -NHMe,
(8) -NMey,

(h) -CO.H, and

(@) -CO;R114whereinR114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,

acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or two hydrogen atoms of said acyl group is optionally

replaced with a moiety selected from the class consisting of?
(3.) 'OH,

() -OR1 13 wherein R115 is alkyl of 1 to 6 carbon atoms,

(c} -NH,,

(@ -NHMe,
() -NMe,,

(f) -NHCOMe,
(g) oxo,

(k) -CO:RI16 wherein R116 s alkyl of 1 to 3 carbon atoms,
(®H -CN,

(i) the halogen atoms,
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(k) heterocycles selected from the class consisting of pyrrolidinyl],

piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
(1) arylor heteroaryl selected from the class consisting of phenyl,
7 ihiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(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 alky! of 1

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

_ 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
heterocyclyl is optionally substituted with one halogen, straight or

branched atkyl of | to 6 carbons, or -OR121 (wherein R121 js
hydrogen or alkyl of 1 to 6 carbon atoms), and
(ix) -CHO;
X isanoxygen atom;
R3  is methyl;
R4 isa group of the formula ~CHoR33, wherein,

""" RSS js: _
phenyl, which is optionally substituted at the 4-position with:
(A) RA3%, which is aryl or heteroaryl selected from the class consisting of
phenyl, pyridyl, and pyrimidinyl
(B) -CN,
(B) nitro, or
(C) halogen;
R? isCl;
Z  is =C(H)-; and,
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R7 isCy

or a pharmaceutically acceptable salt thereof.

9. A compound of the formula I, in accordance with claim 1, 2, 3,4, 5, 6, 7 or 8, with

the absolute stereochemistry depicted below in formula I1 (below).

RE 2. R

I =
=

AL ANz
rd

KT T,
D/ ‘FR

R m
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10. A compound of the formula I, in accordance with claim 1, selected from the group

consisting of:
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, and

N

SRS
Ao

or a pharmaceutically acceptable salt thereof.

11.  Use of a therapeutic or prophylactic amount of a compound in accordance with
claim 1,2, 3,4, 5,6, 7, 8,9 or 10 in the manufacture of a medicament for the treatment or

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

treatment or prophylaxis.
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12,  The. use of claim 11_w}ierein the diséase or condition is selected ffom the group
consisting of adult respiratory distress syndrome, shock, oxygen toxicity, multiple organ .
injury syndrome secondary tc.r.sépﬁcemia, multiple organ injury smdmﬁe secondary to
tfrauma, fep’erfusidn injury of tissue due to cardiopulmonary bypass, myocardial infarction
or use with thrombolysis agénts acute glomerulonephritis, 'vasculitis reacﬁve arthritis,
dermatosis with acute inflammatory components, stroke, thermat i mjury, hemod1a1y31s
leukapheresis, ulceratwe CO].ltlS necrotizing enterocolitis and grauulocyte transfusion

associated syndrome.

13. The use ofclaim 11 wherein the disease or condition is selected from the group
consisting of psoriasis, organ/tissue trahsplant rejection, graft vs. host reactions and
autoimmune diseases including Raynaud's syndrome, autoimmune thyroiditis, dermatitis,
multiple sclerosis, rheumatoid arthritis, insulin-dependent diabetes meiljtus, uveitis,
inflammatory bowel disease including Crohn's disease and ulcerative colitis; and systemic

lupus erythematosus.
14.  The use ofclaim 11 wherein the discase or condition is asthma.

15.  The. use ofclaim 11 wherein the condition is toxicity associated with cytokine

16. The " use of claim 11 wherein the disease or condition is psoriasis.

17. A pharmaceutical composition comprising a compound in accordance with claim 1,

2,3,4,5,6,7,8,9or 10.

-361-



21 November 2003

18. A compound of the formula

Ct cl

wherein,
R' is selected from the class consisting of:
{A) hydrogen,
(B) the halogen atoms, and
(C) SO,y M™ wherein M* is
@ Li,
(i) Na*,
(iii) K, or
(iv) MgX", wherein X isa hélogcn; and
R?is selected from the class consisting of:
(A) the halogen atoms,
(B) aryl, selected from the class of
(1) phenyl,
(ii) pyridyl, and
(iii) pyrimidyl, and
(C) CN.

19. In accordance with claim 18, the compound of the following formula:
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20. Inaccordance with claim 18, the compound of the following formula:

Ci Cl
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21. Inaccordance with claim 18, the compound of the following formula:

e

2 N
S
i

MgBr

Br
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