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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.I‘nvgngion _
Research spanning the last decade has helped to elucidate 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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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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ANTL -1 NGRS LERE (SRR Rueaction with LFA-1. Soluble ICAM-1 acts as a direct
antagonist of CD18,CD11/ICAM-1 interactions on cells and shows inhibitory activity in in
vitro models of immune response such as the human mixed lymphocyte response,
cytotoxic T cell responses and T cell proliferation from diabetic patients in response to islet
cells (Becker, J. C.; et al., J. Immunol. 1993, 151, 7224 and Roep, B. O.; et al., Lancet,
1994, 343, 1590).

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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i nfl ammatory di sease. Background of the Invention Research spanning the
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tq LFA-1 and Mac-1.

Summary of the Invention

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

L

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:



| 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 functionin Fhe
system | mune processes such as antigen presentat|0n21$J¥@P H@Hﬁnu
cytotoxicity and | eukocyte extravasation all require cellular adhe5|on

nmedi at ed &STI | nt eracting wth the Leukointegrins. See generally
Ki shi not 0 Bichli®i n; R R Adv. PharmacoL. 1994, 25,117-138 and

D anond, M; 0 1994, 4, 506-532. 21 Novenber
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eir

response(s) %ﬁ i‘o an i na |I|t ceI | s to adhere to cellular
substrat es. alggeth show t hat immune reactions are mti gat ed when

| ynphocyt es gf £ URé gble to adhere in a normal fashion due to the |ack of
functi onal adhesi ol nol ecules of the CD 18 famly. By virtue of the fact

t hat LAD pat (igiht awﬁhnhdm&ymﬁﬁlﬁmﬁé@édmmcéﬁ [ ,ﬁﬁg% gﬁyn jresponse, it
is believed that_a aonaca 18 CD 11/ICAMintera @11 al so
inhibit an infl aﬂ?\pg’%l@’g’;}“ Qp enyl; pypidyl mnndreyrbﬁm aymdyi,hat t he

ant agoni sm, of t hexdzBkyE tRasdian Fggidfﬁe rrg' t.h L@gﬁm ntegrins can
be realized by agentlsyedl recte hst el her M%‘ﬁ]? cifically,

bl ocki ng of the €adiizoly c!lhazab’l,fibmdmxdwblpgnﬂﬁWLMyltﬁgmhﬁukm nt egri ns,
such &s 1or indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,

benzthiazolyl, benzimidazolyl, quinplinyl, isoquinolinyl, purinyl,

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

aryl or heteroaryl group are optionally and independently replaced with:

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

(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
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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 (ﬁ to CAMs Qr

Leukoi ntegrins include antigen or nitogen- induced |y M?l@bar 2003
proliferation, homotypic aggregation of |ynphocytes, T-cell nediated
cytolysis and anti gen-specific induced tol erance. The | ev e of the in -
vitro studies are: sef)%l@aéyﬁyll?f3 tﬁ@ﬂ%“@f‘li@ﬁa@éwhﬂieﬁl%{] s directed

agai nst |CAM1 or Ab&S% a9 s Wﬁﬁkﬁ i Onéggﬁgwgg&%ﬁ nst LFA-1

can prevent thyroid graft rejection-an eart allograft survival
in mce (CGorski, A ; wihmhjnmtbgywiﬁmmwtrdﬁﬁdtonwem&iﬂ@ﬁﬁﬁorm@‘ greater
significance, anti bo es ditected ﬁ\gﬁlﬁnst have shovvn efficacy in

vivo as anti-infl anfefseyclicfing an {?%?Pea‘f% A s4id s renal al i ograft

rej ection and rheunﬁy@‘bdar&bﬁbﬁdgdi%ogﬁ@iaﬂbz@bﬁlaceabyao— SIJ‘@(O?C*SUJZ L., in:
Adhesi on Mol ecul es; \Wegner ; 1994, 1-38, Cosim, é et at,
J. Immunol. 1990, 144‘15, Oﬂr%e‘and Kavapaugh, A.; et at, Arthrl tis Rheum

1994, 37, 992-100Q4) and ant i es glst LEA- ve

denonstrated i osBFpTH® t@%g '(ifﬁﬂ“g'ﬁﬁégﬁa SR ?@H ffati on and

in the prevention of ag yoﬂ@gpgtoupr@fpftov@mbnadoh@grafts (Fischer, A ; et
"Lancet, 1989,'2, 1053-1060 and Le Mauff, B.; et al., Transpl ant ation,

1991 52, 291- 265). agﬂoupmfemaﬁmammlﬂ whereinl R isediydrimenamis at ed that a
reconbi nant sol ubl e forﬁggg Cﬁgr ﬁﬁ] a,g as an i nhibitor of the | CAM 1
interaction with LFAZY 30T ATYLETOBARE 1 1, £ FADGRAGMY; ot ant agoni st of
CDI'S, CDI I/ CAM §)i nt@agt i ons on cell's and shows inhibitory activity inin

(k) an amidino group of the formula
R

/l\ R16
R17

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

and R_1 7 may additionally constitute a saturated hydrocarbon brldge. .
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 ~-COOR18, 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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vitro nodels of inmune response such as the human m xed | ynphocyte
response, cytotoxic T cell responses and T cell proI I ferati on fromdi abetic
patients in response to islet cells (Becker, J. C; 5 ﬁt

| rmunol . 1993, 151, 7224 and Roep, B. 0.: et at, Lancet? fwﬁbers%?g?’ 1590) .
Thus, the prior art has denonstrated that |arge- prote| n rml ecul es whi ch

ant agoni ze t ndi ngqof - the Bbhe, Kk 192 e have therapeutic
potenti al g'aPPﬁgthe fo n%ﬁ gh Wﬁ%ﬁ ogl raé%f) ﬁ‘ses_ of ten
associ at ed WI t h hﬂqmn&éﬁt@gem&mgemitommkyl dfuttoisroatboa aesms &f | ammat ory

di seases. However proteins have significant def|C|enC|es as therapeutic
agents, includi neycldadoil néBitd 6 carbowatomsde wheesin & 18aad REOzaostingonent i al

i mrunor eactivity | i, t ut| ity of these cul.es for chronic
st rat i on.  sFeRd priBeidgs Bt drs b oo BEREWRRL R STwl or 1
expensive to prmduﬁﬂ}gefiﬁm{Bém&éﬁiihbmﬁbhﬁﬁhb@ﬁ)cfmmaﬂd%a@ﬁﬂ bed in the

literature which affect the,interaction Ms and_Leukoi ntegrins. A
natural product ?@&a&%@mw%ﬁe@mbﬁﬁp&ﬂntioaa%@m@e%)é found to be

inhibitory in and |§ ngpassay (Miusza, L. L.; et al.
Tetrahedron 1994, 50 @3%? 11?%) r.g{@ Leries of nolecul es (Boschel li, D.
H, et at, vu NegroupBethe fa9a —~OR2 1 Adferain R2Bas £ hpdrbgen dombbra et at, J.
Med. Chem 1 8 4597- 4614) was found to be orall active in a reverse

passive Art hus rsieaiaht ghbranshed alioyd evaqybenoup ofi tq EWHM nwhegio i s

characterized b alqulﬁ Eur. J.
Phar macol . ! Z1992y°r%%hi@ghg%ﬂg%%§%%ﬁgéra%]er es 0 %Ym ecu gﬁmﬁﬁlg al go f ound
to be orally aa’cplaecd thhagm@yndbpewmﬂhyepiemgbfmntthwclass quesistingaf in rats

(Sanfrlippo, P. J.; et at, J.
-OH -Oalkyl (whcrem the atkyl moiety contains ! 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 gi'oup are optionally replaced with a

~ group independently sélected from the class consisting of -OH, -Oalkyl (
wherein the alkyl moiety is 1 to 6 carbon atoms), -NHj, -NHMe and

- NMcz

(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 carbor atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more N
hydrogen atoms of said alkyl or acyl group are optionally replaced
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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Med. Chem 1995, 38, 1057-1059). All of these nol ecul es appear to act
nonspecifically, either by inhibiting the transcription of ICAM1 al ong
with other proteins or act intracellularly to inhibit ihe activation of
the Leukointegrins by an unknown mechanism None of tR&NWFERHIEY3direct!y
ant agoni ze the interaction of the CAMs with the -3 21 Novenber 2003
Leukoi ntegrins. Due to |lack of potency, lack of selectivity and |lack of a
speci fic mechani syq of actio he de j Les @ not likely
_t.o be satisfact or@fo"rg%'f%%ﬂgﬁt u%%@g:ﬂﬁ@%%#k%ﬁws% ‘%rezt’rol ecul es
having the sim |l ar abj}i Eﬁs%rag ' prectly and
sel ectively antagoni lz)‘*élhwr%re%?%di E}g 0 h? ?%éhﬁ/gh?%ﬁil f_og%{l:(%})éft?egri ns woul d
make preferable therapwus,ic agents. W9839303 di scl oses a class of snall
nol ecule inhibitors . of the interactign of LFA-1 and | CAM1. W9911258
di scl oses th:&‘?t ﬁeql?aﬂeﬁ%?' gror‘flgtoggac?laf?’ "%ﬁevi‘ nolin and derivatives bind to
LFA-1 and disrupt thg¥®interaction of LFA-1 and | CAM1. W9949856 di scl oses
a class of peptidomijretic inhibitors of 1CAMbinding to LFA-1 and Mac- 1.
Sunmary of the Invenkd on,A first aspect of the invention conprises
conpounds of the Rl ®herein: A is =N or =C(H)-; A2 is =N-,
=C(H -, or =C(R) - A rein R is halogen, -CN, -QCalkyl, -CQalkyl or

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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- SQ2al kyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atons;
Dis =N, =C(Rl)-, =C(H)-, =C(SQ2R)-, =X(S(OR)-, =C(C(OQR)-,

=C(C(OH-," =C(SR a)-, C(CRIa) or (NHRIa) wherein Rl js selected from
the class consisting of. 4 21 Novenber 2003 (A) 8100, whiNoMenger #03nched or

unbranched al kyl of 1 to 6 carbon atons, alkenyl of 2 to 6 carbon atons or
cycloal kyl or cycl oal kenyl of 3 to 6 carbon atons, in which al kyl,

oot Lonal 1y adts Redawsddtinsii cprtied sitbue Frbsaiosguties R85 sovor (11 1)
aryl or heteli:%buhtdﬁiymcmﬁ)gs@b@ﬁﬂe&efnkw@ehm mwsmae&tfbﬁﬂaof phenyl ,

napht hyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazol yl, thlhatfiﬂcﬂ CW azol yI i soxazol yl, im dazol yl, isothiazolyl,

oxadi azol g.{lﬁd o) R yl, pyri dazi nyl, pyr azi nyl, triazi nyI :
I ndol yzi m SOl % Ig¥ Bte)ntzhg % ranyl benzo[ b] t hi ophenyl , i ndazol yl ,
benzt hi azol yI benzi m dazoJ , quinoli nyI , isoquinolinyl, purinyl,

qui nol i zi nyl, cinnolinyl N"pt hal ani nyl, quinoxalinyl, napthyridinyl,
pteridi nyl and q(’&H;)‘ZOI u& F@her ein one or nore hydr ogen atons of said

| |
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



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 forrmula -COORS, wherein R8 is straight or
branched alkyl of | to 5 carbon atoms or cycloal kyl of 2BNp¥esber@pPBon
atons, a group of the formula -NROR10, wherein RO and RI O are each

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

of 3 to 6 carhon atons _or acyl o 7/ carb to or erein R9 and
RO const it u{® aagﬁuﬁrog%%ﬁéﬂké\gi%ﬁ%gbfvﬁﬂﬁgﬁg??@ 38 %’°€§¥¥gon at oms whi ch
together W th thegdehddd aiegfa £TaWE Mkl BEMtd 6 chtban BRLR! BFdl6dlikg ring, a
group of the forrrul% -%1 Z,éév\/ner'ei rllkytll?l | and R12 are @gch

i ndependent |y a bf8ito§enbat ammsairlayyl offl td 7toartonatohs or svherein R/ 21 Novenber

2003 . :
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 R42 is a hydrogen atom, or an

. alkyl or acyl group of { to-7 carbon atoms, .

(x) -CN,or ' '

(xi} an amidino group of the formula
43

/R ’
N
i
R45

wherein R43, R44 and R45 are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R#4 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,
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(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 them form a h ero cli i ng, and
wherein one carbon atomin said hydrocarbon bridge is 236901r3epl aced
by -0-, -S, S(O-, SQ2-, -NH, or -NMe-, a group of the forrrula OR13,
wherein R13 is a hydrogen atom or an alkyl or acyl group of 1 to 7 carbon

atons, a gﬁb)upgmﬁpstdmhémmulaa.}qm? winereet R4RIAL RS7 arehivglf 0ogen atom or an
to 7 carbon atons CN, or an am dino group of the

al kyl or acyl ou
formula R15 1, ‘%WEQ nW\W%W%RFeRﬂBWHIF&@ %ﬁ’@“ﬂh&’?‘ﬂaﬁfwéach
I ndependent |y, m or ca ons and wherein
two of RI5, Rl%)?)ésuﬁqﬁligs eﬁ%r y“@%ﬁ’é‘f #t%?’éaé §r§] ©d hydrocar bon
bri dge _ defined,

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

selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to .
11 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 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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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 (r,e\E{\/)n tons, (n) a
group of the fornula -NHCOOal | cyl, wherein the al kyl rr%? emg%rngfﬂ:;ns 1to
3 carbon atons, (iv) a group of the formul a -COORL8, wherein R18 is

strai ght or branched K of 1 to carb atons or cycloal kyl of 3 to 4
car bon at oms, iy )'C%F@fﬁl?ﬁx bg’ WiesyeinBd 65 2%@9%41? eachyindensndenthp e ‘

formul a- CONRL9R2Q,) \A/@‘q%g} einpnd R20 are each, independently, a hydrogen
atom alkyl of 1-to 6 ¢arbon atdms or cycloalkyl of 3 to 6 carbon atons,
or wherein R19 affb) R2Gaighherttiranched alkylsdftiuo Ftatunhymryokatkybnf Btd dge of 3 to 5
carbon atons which tqggether with- the nitrogen atom between them form a

het erocyclic ring, afd Wherein one carbon atomin said hydr ocar bon bri dge
is optionally regtaceéengoyl, -0-, -S-, S(O-, S2-, -NH, or -Nve-, (vii) a
group of the forﬂﬂ)a -0OR21, wherein R21 is a hydrogen atom or a straight
or branched al kyf3or b8 %Fr oup of 1 to 7 carbon atoms, wherein ‘

(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR!12 wherein R112 is alkyl of 1.t0 6
carbon atoms, | _ S -

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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one or nore hydrogen atons of said al kyl or acyl group are optionally
replaced with a group independently selected fromthe class consisting of
-OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6 _carbon atoq%),

-NH2, -NHMe and -NMe2, (viii) a group of the fornul a - SRPPVeRRET 404 R22 is
a hydrogen atom or an alkyl or acyl group of 1 to 7 carbon atons, wherein
one or nore hydrogen atons of said al kyl or acyl group are optionally

repl aced w )y a ' _ tly: | ass,. consi sting of
-OH, - Cal kylt ) aielope ?1gg‘g’%eﬁﬁ{r&rb{uvéﬁﬁ/ﬂag%%?‘gfgéewgen %tCX?S‘Ftc), -NH2, - NHMe

and -NMWe2, (i xjndwhereionefor pivse hydroginaterhiRERARAcyhreupisopdgalgnd R24 are
I.ght or, branched al kyl

each, independ .3 ) D) .a,hydrogen ato st ai
or acyl of 1 toﬁgiagé% B’f}ﬁ At ‘i(')lﬁ%’ l%?epgﬁéfgﬁﬁﬁ?lﬁwé%?m ?‘E)‘gsﬁ OBFHIE at ons,
wherein said onef:or nore hydrogen atons of said al kyl or acyl group are

optionally replé&id Pgat h a group independently selected fromthe class
consi sting of ,'Q. | kyl (wherein the alkyl noiety is 1 to 6 carbon

atons), -NH2, _dﬁy%—ﬁ{ﬁﬁ%’\@éh R115 js alkyl 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,
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a group of the formula -(CH2).000H, whereininis 0, 1 or 2, a group of the
forrrula-(CHZ),COOR’ZS, wherein nis 0, 1 or 2, and wherein R25 is straight
or branched alkyl of | to 6 carbon atons, or 4c 21 Novenber 2003 (e) a
group of the formula (CHZ) YOONHR25, wherein n is 6, 126NovemberfOgher ein
R25 is straight or branched alkyl of 1 to 6 carbon atons, (x) a quaternary

group of the formula 1.4~ ; Eg@l 5& e .each,
- independently, a brangﬁ'égl i 01%%%%@6’ ?)lg%f‘mff azolyl carbon atons

and Q@ is a phar macew@mlylyomwam@omuhmfmxgn %rﬁaaﬁnﬁ, saturated, or
3to_ 7 ring atons

partially unsaturate cl A o consi st

selected fromN, O, % &?E%’%IZPM ‘Sﬂ’é‘fi"]ly W—Rﬁblﬁé‘aﬂ}’m dazol i nyl ,

i m dazol i di nyl, pyrrmbnmfkb]ﬂn@ﬂeﬁﬂl indhgfby 1; bedizRdZo i1 Behzimi ?};am nyl ,

mor phol i nyl thlonDrphpI thiazolidinyl, azepinyl, tet ahydropyranyl

t et r ahydr of i uanyl , baﬁ%’alﬂlﬂxlémmohﬂvbwawgldqmwmolmu sul fol anyl ,
wherein said het erocfﬁﬂialaﬁnﬂr[,%okﬁmyﬂ%bﬁpﬁhﬁ% TR y?r Jpol ysubsti tut ed

wi th oxb, and

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

carbons, and -OR117 (wherein R117 is 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 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 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



(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
phosphoni ¢ acid groups of 2 to 6 carbon atons, branched or unbranched

sul fonic acid groups of 2 to 6 carbon atons, anidino gfbiig¥eBPerdie3t or nul a
tCH2 R31 whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each

| ndependently, a_hyslioas, @A Lindslysyl doiddoly), Benbgbifngt os,  and
wherein two of R29, 0 4d .21ﬂﬁ%venbeyr%iﬁg(503 0) }gnd‘ 1 may§additional |y

constitute a sat ur atkanzefplthiopberybindseoloh dewsthigzalyl, benzimidezplyht ons whi ch

together with the niftr e 4 -heterocyclic ring,
guani di no ‘gr oups of %@&ﬁg%%ﬁéﬁw’é%)@%%%%ﬁc as wherein s is
2, 3, 4, 5 or 6, andhthRdanifA3quikkihliayigndgdiyriliey]gatedidinyl and

quinazolinyl, wherein said aryl or heteroaryl moiety is optionally

substituted with one or more moicties selected from the class

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

carbons, and -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,

4k



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 toget her Wi i trogen
e Atay

aton(s) between themforma heterocyclic ring, (G aryf! dp¥ whi ch
is selected fromthe class consisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl qumwmﬁyldcmbhn)ﬂm&ﬂampylr auihytalingl agpibydidinyl, -
t hi azol yl , pyrazolyl |soxa azol yl ,isothiazolyl, oxadiazolyl, B
triazolyl, thiadi af 3%0%} pyrazinyl, triazinyl, indolyzi nyI

i soi ndol yI nm[mgg&@% akgnzol b] t hi ophenyl , indazol yl, benzthiazol yI
ben2|n1dazoly qui nol i nyl, isoquinolinyl, purlnyl qui nol i zi nyl

ci nnolinyl, (Kt)haChTmndyl qgui noxal i nyl , napt hyri di nyI , pteridinyl and
qui nazol i nyI wheiBﬁ o!‘% or nore hydr ogen atons of said aryl or
het er oar yl enal ly and independently replaced with: (i) alkyl

of 1 to C 1fife lai CCOH, (iii) -S020H, (iv) -PQOH)2, (v) a
group of}%t hgé%?::f%%ﬂ@?su lo}nvvherel n R36 is straight- or branched al kyl of

1 to 5 cgdbgg atons or cycloal kyl of 3 to 5 carbon atons, 4e 21 Novenber
2003

(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



(vi) a group of the fornula NR37R38, wherein R37 and R38 are each,

I ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons, cycl oal kyl

of 3 to 6 carbon atons or acyl of 1 to 7 carbon atons, _or wherein R37 and
R38 constitute a saturated hydrocarbon bridge of 3 to 3 8aVgBre2083s which
together with the nitrogen atom between them form a heterocyclic. ring,
(vii) a group of the formula - CONR39RA0, wherein R39 and R40 are each,

i ndependent | (B) aa prodp ofjthe fatonuta —ORY) wiedreih RS iSindepfdiently lEtey  cycl oal kyl
of 3 to 6 carbon atons, or wherein R39 and R40 constitute a saturated
hydrocar bon bri diemdle @mesl@sesnishl at oms which together with the nitrogen
at om betiﬁg n themforma heterocyclic ring, and wherein one carbon atomin
sai d hydfoc&rbon bridge is optionally replaced by -0-, -5-, S(O-, S-,-

-NH-, or - N\ayj or(ﬁéterée):yﬁvﬁem&e@fcmhth%d B W eorlile o Fﬁ Lefn Ral s a

hydrogen atonj or an or acyl group o atons, (iXx) a

group of theﬁapbﬂia‘bI@dMPhMIMYR@QanmthMbgﬁmlﬁomzoqn an al kyl or
acyl group O(Inakﬁlgﬁ M&Bj&m@oﬁﬁmmdgzcﬂyl, lgc}*hlazolyi ox?1d1 1}?1 tnaz&o group of

the formul a
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 atomns or cycloa]kyl of3to 5

carbon atoms,
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wherein R43, R44 and R45 are each, independently, a hydrogen atomor 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 car bon
atoms whi ch together with the nitrogen aton(s) betmeer?%’ﬂ%‘fﬁ'ﬁtﬁfﬁp%

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

NRAGRA7, wher ei n r |6|1y [5)) 1 g gbogen atom phenyl
which is optionaﬁd@ & gﬁg)rzth%fﬁ gt e’gﬂgfﬁ{lﬂkhalg% §h a‘g‘? %100, wherein
R100 is as herei nbefmﬂq)endafﬂymeﬁydrbgénstamualkyl&dfbrormﬂl@&bﬁlladied het erocyclic
groups consisting of 3 to .7 rin 0 selected fromN, O, . Cand S, or

bi cyclic heterocycl |iar59%8‘§5’&é’%§%r$fg3@f @f?%lat‘ﬁsaﬁ%%c’%u%@t ed from N,
0, Cand S, includin 1) 1) azol i di nyl,
pyrrolinyl, pyrroli d&ﬁ (Hlt pi p'erl %?R pﬁ%deirigz%}hhﬂg‘lﬁﬁar%b%l nyl ,

t hi onor phol i nyl, thil@z:indmadmm)undgané’mtmibarbbmhﬂb&hwcﬂzctpwg&hw with the

t et rahydropyranyl, benzodi oxolyl, tetta ot h| o nyJ and sul fol anyl,
wherein said het er JHRETTAL %W(?ﬁ'b”qegﬁéﬁﬁ‘ﬂ? “’6‘3’ pol'y- substi t ut ed

with moieties . sglecy g;%uf,o?metf&miééam@s&wwe@eﬁ 63k E@# e (1) - ORLOL,

wherein R101 is:

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



(a) a hydrogen atom (b) alkyl of I 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, -NHMWe or 1VMe2 éc) acyl
of | to 7 carbons, wherein any hydrogen atom of said aéyMNovgpeepZd0
optionally replaced with -OH, -0OR111 (wherein R111 is an alkyl noiety of |

to 6 carbon atons), -NH2, -NHMe or - d - PRYRLAA ROy, erein R102
and R103 are each iﬁﬁéﬁé’ﬁ Hr cn%g,ﬁ?%/%gargﬁx%eoom or aﬁkyl o))MI to 7 atons,

or wherein R102 and ; [ fR39 saturated hydrocarbon bridge of 3 to
~ 5 carbon atons mhl%qﬁlﬁfjbg‘ggfﬁgra{e\ﬁ&t thé nitrogen atom between themforma

het erocyclic ripag, gg&uéhgﬁﬁim_@@NwaRﬁ,m&mﬁpdnd Rydmozeachon bri dge
is optionally rgﬁl ac y -0-, -S-, S(O-, SO2-, {;5}1 €L° ‘N%,\{E‘ or (e)
- COORI 04, wher ei n Riodependentlyky hydspgenasors, alidog flugrpaliy! REV IR EFO%03 (i)
- CONR105R106 wherein R105 and 0 re each_ inde IR0 anfi@71a2 hydr ogen
atom (b) straight W%P’éﬁ(ﬂ%‘?&%?ﬁ;?" gfm o %m‘?g’aci}gﬁs%?%}rl B%?yc o§7k_yl of 3 to
7 atoms, 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, |

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

carbon atoms or R399,

(H) agroup of the formula —~OR73, wherein R73 is 4 hydrogen atom, an alkyl
' , flucroalkyl or acyl group of 1 to'7. carbon'a.tdms, or R59,
() agroup of the formula —$R74, wherein R74 is 2 hydrogen-atom, an alkyl
, flucroalkyl or :;cyl groupof 1to 7 carbén atoms, or RS2, _
@ <N, ‘
(K) nitro, or
(L) talogen;
R3  is Cl or trifluoromethyl; _
Z is=N-or =C(R6)- wherein Rﬁ is a hydrogen, ﬁuorine, chlorine, bromine or jodine
atom, methyl or triflucromethyl; and, | '
R7 is a hydrogen, fluorine, chlorine, bromine or _iodine atom, methy.!, -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.
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(c) benzoyl, (d) benzyl or (e) phenyl, wherein said phenyl ring is .

optionally nmono- or - polysubstituted with -OR112, wherein R112 is al kyl of 1
to 6 carbon atonms, or, wherein k105 and R106 constitu%e as turzﬁbgd
hydr ocarbon bridge of 3 to 5 carbon atons which toget bMNoVEPRETt ni t-r ogen
at om bet fie &fcade Afperioof e histventinny cbinprisdsng, mathddwier ebarignor Caiebaftinat om i n

sai d hyd ' s optional l.y,.repl aced by -0-, -S, S(O-, SC2-,
-NH-, or Er&ﬁ%gpﬁgﬁ%ddﬁ&fﬁlﬁe@l' mﬁ?\‘g{ﬁglqﬁseﬁ%@ b gleéydﬁjg}ﬂﬁgg&i‘ %%J%m@sir ai ght
or br ancbadpowidky| Th)ffselcohipo?m@ﬁﬁ&o%( 3hiBRing (he BldAB0! oL belRliANSRRGA! KY!

n atomns,  al kenyl or alkynyl of 2 to 7 .carbon atons, or

of Ito 7 C?%]E)lf) [ L _ 0l ‘
cycl oal kipolespies, specifically o antagpripiaigntheneindingnef bumiay dinégeslluddroadhesionsai d

al kyl, a y -~ | 0,4 gptionally.replaced with a
i oty | okl (et lcAtr EYEATA Y BEANES) B g difeissdlbtialy o
-OR113, &B&DNIRL1I3 is al kyl of 1 to 6 carbon atons, - OCOCH3,

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

A fourth aspect 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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-NH2, -NHWe -Nwme2, -COX2H, and -CO2 R114 wherein R114 is alkyl of 1 to 3
carbon atons, or cycloalkyl of 3.to 7 carbons, 4h .21 Novenber 2003 (vi)
acyl of 1 to 7 carbon atons, which may be straight, branched or cyclic,
and wherein one or nore hydrogen atans of said acyl .gr8lploremegii®sal 1y
replaced with a noiety independently selected from.the class consisting of
-OH, -OR115,wherein R115 is alkyl. of 1 to 6 carbon atons, -NH2, -NHW,
-NMe2, -NHCOVE, ox0, -CO2 R116 wherein R116 is alkyl of Ito 3 carbon

atonms, - . ) .
Pg}%nal aspect of the invention comprises a compound of the formula

wherein, o
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. |

4q



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

i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidin aze

t et rahydropyranyl, tetrahydrofuranyl, benzodioxolyl, %LFP%%V%?%%h?ophenyl
and sul folanyl, and (1) aryl or heteroaryl selected fromthe class

consi sting of phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl,
fury!, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyi,

i sot hi azolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,

pyrazi ailell Def] }Sl'l el % Innyl » 1501 ndol yl, .
benzo[%%#UTQWV%?f@ﬁzgfg¥rﬂrﬁ%%%nyI, i ndazol yl, benzthiazolyl,

benzi nilul#te fitsy ind Ispoadest aspydt, the SOGUiADEdAMses caudunds of @bzl ny!

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

qui nazolinyl, (vii) -SOZR108, wherein R108 is: (a) aryl or Keteroaryl which
is selected fromthe group coqgist?ng Qf phenyl, naphthyl, indolyl, :
t hi ophenyl, pyridyl, pyrimdinyl; ¥y, 4i 21 Novenber 2003 pyrrolyl,

oxazolyl, thiazolyl, pyrazolyl, ilsoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl,.
"t N =X
27
KT,
D q R
: M,
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,



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 quinazol i%{/ﬁ?"‘?ﬁ%@ﬁ@pﬂe’sai d
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 cl ass consi sti 0 i nyl,
pyrrolidinyl, pi peﬁ&éﬁﬂna)% ilymbg%gllrl%a%g# qh%ﬂ% igb(?lﬁwiny% mﬁgﬁ&gﬂr phol i nyl ,

t hi azol i di nyl, azegqiimylizjnyl, toettrmabyldpmplﬁnmmly numemlmui:atmthw@nyl,,

benzodi oxol yl, tetrahydrothi ophen nd.sul f ol an [
heterocyclic groufp® ?‘i{xgl fiﬁHg’laF{j %’h}ﬂ@l ST, PRGOLY hgﬂmgg?g 5 O%Jrsfﬁl eties
sel ected fromt hearsl‘«l @f&ﬁt&@um g&bmmﬁc%nmﬁyraah a@gleperdeiifrephice@ivgtht  or

branched al kyl carbons, and -OR118 (wherein RI 18 is hydrogen or
alkyl of 1to 6 caﬁﬁborﬁibﬂ@ﬁré)to3GPTb96)it°§ftSr ai ght or branched alkyl of 1 to 7
atons, wherein SaI@ ghoiety is optionally substituted with one or
nor e m)i eties sele t) romthe cl ass consisting of the hal ogen atons,

strai ght or branchédy —8020H
(@ -PO(OH),

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

carbon atoms,

(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



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_of ephenyl

napht hyl ; indolyl, thiophenyl, pyridyl, pyrinidinyl, f&t)pv li?ﬁfrzrogﬁyl :

oxazol yl , thiazonI, pyrazolyl, isoxazolyl, intdazolyl 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 benzi m dazol yl, quinolinyl,

I soqui nolinyl, puri cj nno |nyI, pt hal ani nyl ,

qui noxal i nyl, napt hgk?j dEm Ialnﬁt%?quqf’ﬁgﬁfo fa qui nazolinyl, wherein said
aryl or heteroaryl noi ety |3q@pt|onally substituted wi th one or nore

noi eties selected fromthd& class consi sting of the hal ogen atons, straight
or branched alkyl of 1 tolb febons, and - OR120 (wherein R¥20 is hydrogen
or alkyl of 1 to 6 carben '0 ),. a heterocyclic group selected fromthe
cl ass consi sting of |n1dazd &nyl, i mi dazolidinyl, pyrrolinyl,
pyrrolidinyl, piperidinyl,

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
satut'ated 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



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

t et rahydropyranyl, tetrahydrofyranyl, benzodi oxolyl, tetrahydrothi ophenyl
and sul fol anyl, wherein said heterocyclyl is optional%ﬁ substlgﬁbgd W th
one or rmore hal ogen, straight or branched al kyl of 1 £bNgveEbe

-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 | to 6

carbons, and - O?lzzcj}ymgamw Vﬁg@anu@d}yﬁrr@@apceﬁtamal1lwlscgfbohat@nsﬁ car bon
atons), (ix) -CHO t he haI ogen atons, and (xi) aryl or heteroaryl which

is selected fromt Ldggh%ﬁﬁ@rémﬁhg of phenyl napht hyl , indol yl,

t hi ophenyl , pyrld pyri , azol thlazolyl
pyrazoyl, |soxd38 @UFHPE1 6P?Wﬂa“§%x%”g§% %b¥‘%§gﬂﬁ %@m'?F?azolyl

t hi adi azol yI, yr'da?@lwheyz@‘&%wdo?éa&wﬂawé ,whdréaﬂehyaﬂnﬁwe, i soi ndol yl ,
benzo[b]furanyl benzo[ b] t'hi'opheny!l, indazolyl, benzthiazolyl,

benzi mi dazol yl, quilydrigsplatonsefpald-akyliey pcylEieupaye opnaally rapirsd et 2003
. group independently selected from the class consisting of -OH, -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



qui noli zi nyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteri di nyl .

Xwherein Rla is RL00; is an oxygen or sulfur atom R3is; (@) a hydrogen
atom or (B) branched or unbranched alkyl of 1 to 3 cafbbRv&P

cycl oal kyl

optionally substituted with:
is a hydrogen atom or an al kyl

Gii)r':

of 3 to 5 carbon atons wherein said al kyl _
(i) a group of the fornula -OR48, wherein R48

or acyl group of | to 7 carbon atons,
a group of the formula - NRAOR50, wherein R49 and R50 are each

I ndependently, a drq@gggggonl aé?g{%of 1 to 2 carbon atons, or

to 2 carbon at omERCTREC

wher ei n,

(B)
©
(D)
(E)

(F)

FIgEmH°

(xi) a saturated, or partially unsaturated heterocyclic group consisting%f 3 to
7 ring atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
pipe_razihyl, 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,

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

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

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 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,

guanidino groups of the formula

_R®

N

/(CHZ)S\N/“\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.

or cycl oal kyl

and qui nazolinyl, (J) the hal ogen atons, and (K)-CN and,

087

acyl

or

of

erbe #0mg a0 OREIR52) x ( CR53R54) yR65
X is 0pﬁﬁn‘rﬁcetﬁicﬁlﬁpﬁf:éptatﬁéggunlfégorﬂnd R53 are each, independently:

group is

1



(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 IkyI of 3to
5 carbon atons, R54 is: (A) a group of the formula R572 &H%ef'&? RB? i s

I ndependently selected from the sane class as is Rl, or 41 21 Novenber
2003 (B) a group of the formula -OR58, wherein R58 is | ndependent |y
selected fromthe sane class as is RI; R55 is: aryl or heteroaryl which is
sel ected fromthe class consisting of phenyl " napht hyl, indolyl,

t hi ophenyl , pyri dyl . g thiazolyl,
pyrazolyl, i so%%ﬁ%%?ﬁﬁk r‘% 6‘%/‘{/133 %flﬂﬁl §§ E}lylc\éhsm&g?gf'g%?/ triazolyl,
t hi adi azol ylI , Fy E Zd B dge RY 338 5 ¥ ibon tatdn@zw/ iyh togeﬂvdolv)thltlrwmtrogﬁm ndol yI
benzo[b]furany enzo ]thlophenyl i ndazol yl , benzthlazolyl

benei I dacol ! lomfemofecn b FSUTOREII gyl quinol Vel
qui nazol |yn ipgﬂneﬁgroz}]rgl &Hicgg%‘?‘é&%d fr?.lmlﬁé ‘5}?{%5 g*ﬁﬁﬁ“g rrog rpgﬁﬂ)gm é aryl or
het er oaryl gr O fbtitiey] Ointiolon) elibyheapld 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-



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, thiazolyl, pyrazolyl,

i soxazol yl, inidazolyl, isothiazolyl, oxadiazolyl; trfhbgygmber2003

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

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

qui nazol i nyl , wherein one or. mar, f the hydrogen atons of said aryl or
het er oaryl groupglla%éa(S %%ﬂlgllfl)%a'gﬁa&ioﬁ?fg%g’a if gpticagliyesplacedby h: (i)
branched or unbr abgkeASE@)KYI0Lf-NH-t &r Gup@r bon atonms or cycloal kyl of 3 to
6 carbon atons, which al kyl or cycl oakyl group is optionally nono- or

pol ysubst i t uf\t) agtdwpleétiegormda -ORS], whepinRHrioupyabebd@ofobiay a - COORG0,
wherein R60 is s% | ght or bé{ﬁ;chyed ﬁcl;k%_ll of 1 to 5 carbon atons or
cycl oal kyl of 3 £07 5" 4B % bifs catbematomsy enber 2003 (B) (C)

(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,



(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
atoms, cycloalkyl of 3 to 6 carbon atons or acyl of 1 to 7 carhon atons,
or wherein R61 and R62 constitute a saturated hydrocaf byRvaRbedgd08f 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 sat ui;(glt ed hydr @a_r bon bridge of 3 to 5 carbon atons which
toget her with (ibe PR géfﬁe@!‘bﬂi gfween themforma heterocyclic ring, (V)

a group of the for laaﬁ%ﬁggenémﬁrei n R65 is a hydrogen atom or an al kyl,
fl uoroal kyl or acyl“group of 1 to 7 carbon atons, (Vi) al@group of the

formul a -3K66, whe(i nalR@Gfiistod dagtdnsgéierean amy hyskozearatem oy pa plkdt oal kyl or
seyl roup of 1 107 caroon atom, (1), 416k QRIS i 8 2 0000
an alkyl moiety of 1 to 6 carbon atoms), -NHa, -NHMe or -NMe;,
(¢) acylof 1 to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R1 11 js
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} -COORI104, wherein R104 js 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 -OR1 12 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-



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 alkyl or cycloakyl group i s optionally mofbMNoygmber 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 atons, 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 at\Q clogl kyl of to .6 rb o] or_acyl of | to
7 carbon atoms, - or WAEIE nﬁg@g%ﬁ&p&g@%lgdﬁ%lﬁeﬁ&ygg-, jg-it"{Eﬁ%ﬁ'ae‘%ﬁbhvydrocar bon
bridge of 3 to 5 caNbpomime-wWhich together with the nitrogen atom

bet ween them 4n 21 Novenber 2003 form a heterocyclic ring, and wherein one
of R68 and R69 nfy) -GMORIBnaheyibRlhe adydwpeRiom| &) staigiteBraathddhe

formul a - CONR70R71, \i\@ﬁrﬂn lj{?oband R71 are each, independently, a
hydrogen atom al kyl2'5F % F {bf S§PRYRAB¥ | to0 6 carbon atoms or cycl oal kyl
of 3 to 6 carbonvyt aieighosr behel BIKFTEF 2R Bfdon ﬁ&ﬂé%lﬁeﬁ&ﬁo&l]%%&ﬁfi@ ed

hydr ocarbon bridge of _3 to 5 carbon atons which together wt e nitrogen
at om bet ween t hem f-dP rhearhea gt pe fycloatkyhgf 3 to 7 carbons, wherein one or more

hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is

optionally replaced with a moiety independently selected from the class

consisting of:
(a) oxo,
_(b) " -OH,

(¢} -OR!L3 wherein R113 is alkyl of 1 to 6 carbon atoms,
@ -OCOCHs,

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

() -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) -0OH, .
(® -ORS:wherein R115 is alkyl of 1 to 6 carbon atoms,
(©) -NHa,
(@ -NHMe,
(e} -NMe,,
i {(f) -NHCOMEe,

(g) oxo,

-13-



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 (1i) a group of the fornula - OR73, wherein R73 25NavembRIGY83 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; RS is O or trifluoromethyl; Zis =N"or =C(R6)- wherein R6 is a

hydrogen, fluorine, chi bro odi n tom nethyl or
trifl uoronet hyl() an€0: 3E{S:SW%FT1W géﬁalkﬂ ch}r'ioﬁe‘fa%ﬁ‘laﬁ?mﬁe br oni ne or
i odi ne at om r’retbhyl CN, nitro or trifluoronmethyl, with the condition

that when Z is =N or =C(H)-, R7 is chlorine, trifluororrethyl, -CN or
nitro; or a phajnadkubilegeniajoragcept abl e salt thereof. 4Q 21¢/Novenber 2003 A

secons, opect ob e ISR SR EP B 87 IRLBRS b EIbY
adm ni stration of tikedadsisdihiDp@rolinyl, 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),
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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/CDl1a). A third adhbevemperid9a3

I nvention conprises nethods for nmaking these novel conpounds. A fourth
aspect of the invention conprises pharmaceutical conpositions conprising

t he above-nentioned conpounds suitable for the prevention or treatnent of
inflanmatory and inmune cell-nediated conditions. A fifth aspect of the

nvent i on COMpIi Sqg) aaerflcflc BSHAABHLI fofnPhRRNKLAG]ICamDunt of - a

conpound descri bed ‘above 1 n°t acture t he
treatment or prophyl anidszdinyi, nfrh@zmmhmylypmohmpﬁol@(ﬁhjd pediigihgld di seases

in a host in need: =of .such reat Xi.S. 4p. 21 Novenber 2003 A
final aspect of the i B¥eHt %‘Wgelf gﬁ’ﬁprtogﬁi%ﬂﬁdthﬂﬁm{‘ﬁ‘éylf SR wher ei n,
Rl is selected fromt Inﬁraﬁycﬁ‘éﬁmﬂﬂste&bh oftkany(, Weni6R8AN- . (B) the hal ogen
atons, and (C) S02- M+rwherei n Mt G)’;tg 4
etrahydrothlophenyl and sulfolanyI 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 is hydrogen or alkyl of 1 to 6
carbon atoms),

(b)  aheterocyclic group selected from the class consisting of

imidazolinyl, imidazolidinyl, pytrolinyl, pyrrolidinyl, piperidinyl,



(ii) Ne, (iti) K, or G/) MN wherein X is a halogen; and is selected from
the class consisting of: (A)the hal ogen atons, (13)aryl, selected fromthe
class of (i) phenyl, C(ii) pyridyl, and (iii) pyrim'dgl and CN. 4qg 21
Novenber 2003 Detailed Description of the Invention In?lNevempes2093d

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

piperazinyl, morpholinyl, thiomorpholinyl, thiazolidiny!, azepinyl,
tetrahydropyranyl; tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! and sulfolanyl, wherein said heter?pyclyl 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 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:



A2 is =N, =C(H)-, or =C(R )- wherein R is halogen, -CN, -0Qalkyl,
-CQ2al kyl or -SQRal kyl, wherein the foregoing alkyl noieties are of 1 to 3
carbon atons; Dis =N, =C(R)-, =C(H)-, =C(SX2R1)-, =C(S(OR)-
=C(C(OR)-, =C(C(OH-, =C(SRa)-, =C(ORla)- or =C(N%§qf“3y@rﬂbw?é>@éi nR is
selected fromthe class consisting of: (A -R100, which is: branched 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 kyl or cycl oal kenyl group one or nore hydrogen atons are
optionally .and jndependently replaced wth: (i) halogen, (ii) oxo, (iii)
aryl or heterodbyl 2&uppfitke foanelet €R 4Py whereinR ligg dydwpen stbimpgr &f phenyl
napht hyl , i ndolyl, 'gpen | L dyl rimdinyl, firryl, pyrrolyl,
oxazol yI . thi azol yfﬂfkp%oyr ag%ﬁ?ﬁ’ B?I{sg’%%?‘{)){ﬁt°‘f‘?n°&azo| yl, isothiazolyi
ocadi azol yl , t iRz abydup detieShaza YRIIRT0 i‘,ﬂg{g- k9 DY R3OV triazinyl,
I ndol yzinyl, i s(oJiang(I%I yP, benzo[ b] furanyl ,’ enz"(li)] ]taﬁ%{(ﬁ}phgﬁ%ﬁafzh’i ndazol yl, -5
21 Novenber 2003 bédgpandantyl, phydisger ataingatkyll ofl1, to Quiartini atoths, of s@geEnol i nyl
purinyl, quinoli Zillilé/b Car%ioﬁlgt%{nisnyl , pthal ani nyl, quinoxalinyl,
napt hyridinyl, ’

R4 isa groqp of the formula -(CR3 1R52)X(CR53R54)YR55, wherein,

x isQorl,
y isQOorl,
R31, R52 and R53 are each, independently:
(A) ahydrogen atom, _
(B) agroup of thé formula ~OR56, wherein R56 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or

(C)  branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl

of 3 to 5 carbon atoms,
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;

R3S 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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pteridi nyl and qui nazolinyl, wherein one or nore hydrogen atons of said
aryl or heteroaryl group are optionally and independently replaced mﬁth
(a) alkyl of 1 to 3 carbon atons, (b) -COCH, (c) -SOQ2CH d% Cg

(e) a group of the formula - COORS, wherein R8 is strai ghiogmbes 299 hed

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 hydrocarbon bridge of 3 to 5 carbon_atonms which together W th

the nitrogen at@h V\Iéfbwh i§ Whﬁﬁhﬂ“ﬁp%ﬁh@c@l‘@c@@?t@ qlass gonsigingLgr oup of
hyar ogen- atom ar kyonf. RS byt R bR I, ABRAPLRAFNSETCY 2.0 bon
atons, or wherein Iﬁ;ﬂmmd)x&cﬂyl dnmﬂyl;mtrezodiylsmbmab/&%dmﬁqadokykar bon bridge of
3,10 3 Carbon 2t oM i SORELAED sty RS AR RS P
triazinyl, mdolyzmyl, 1somdolyl, 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: ' .
(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 OF 0XO,
(i) a greup 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 ~NRSIR62, wherein R61 and RS2 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
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 —CONRG3R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6

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

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

(v) -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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hydrocarbon bridge is optionally replaced by -0-, -S, S(O-, S®2-, -NH,
or -NMe-, (h) a group of the fornula -CR%& wher ei nl(R;S Is a hydr](c)g;aﬂeatom
or an alkyl or acyl group of I to 7 carbon atons, i) a group o

forml a -Sé14, whe?lei% ngf is a hydrogen atom or an a%k&?‘PV%?b?é@)?mgr 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

S0 Phom 0 G R B Ll SR Mo B g2,
an alkyl , fluoroalkyl or acyl group of 1 to 7 carbon atoms,
(vit) -CN, : , _ 4
(viti) nitro, or
{ix) halogen,

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

(C) branched or uubfanched alkyl of 2 to 6 carbon atoms or cycloalky] 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 straighf or branched
aikyl of l to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,

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

(¥) agroupof .the formula ~CONR7OR71, wherein R70 and R7! 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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(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 of2l NP¥PHOLL88n 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 atons whjch togeth ith t i trogen~ato tween themforma
het erocyclic rilthd, & uwﬁﬁa?"%m%égﬁé%@ﬁmgﬁ %??Srf*% '%EGH%‘}"&@&%‘EY bri dge
is optionally repla -0-, =S PP s90r -NMe-, (vii) a
group of the for rrurgﬁlgt‘}%é?,‘°§%¢é’%§1%h*pﬁ§i%%“%f§%éf%“gsmtom or a straight
or branched al jmoergggsas/&ftaé? uM SR whe o RPNisal ) MFogeMARAE 2R alkghe OF

nore hydrogen a ald al kyl or acyl group are optionally réplaced

with a group i ndeperqRemjaliyl 8ek84 gRMiplof 0m ¥ b&boh admsca®I%ting of -7 21
Novenber 2003 -OH, -Qal kyl (wherein the alkyl noiety contains 1 to 6 carbon
at ons) , @ -CN, -

(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)-,
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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, wherein
one or nore hydrogen atons of said alkyl or acyl group are o |onaIIy
replaced with a group independently sel ected fron1the§bN8§§“ 8P4t i ng of
-OH, -QGalkyl wherein the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHW
and -Nwme2, (ix) a group of the fornula -NR23R24, wherein R23 and R24 are
each, independently, (a) a hydrogen atom (b) straight or branched al kyl

or acyl of | to 7 carbon atons or (x) cycloalkyl of 3 to 7 carbon atons,
wherein said one or nore hydrogen atons of said al kyl or acyl group are
opti onal I"*ghefeé'bR dewglectgdtfromthgrelagpeonsistipentient | y sel ected from the cl ass

consi sti Qal kyl (wherein the alkyl noiety is 1 to 6 carbon
at ons), ?gN loﬁjk‘/'@mﬁ‘ﬁﬂ NMe2, (c) a group of the fornula -(CH2) nDOOH,

wherein mi Sbﬂmcﬂeder uﬁbraﬁ@ll)edall@'[ Qflptoqfc ﬁ&gt%gﬁgﬁg%l(o?jzt%}kyﬁ 5, wherein n-

is 0, 1 or 2, and wherein I's stral ght 1to6
car bon at onsatogis or (335910%11(1:]mgpcloﬁlkttnhboﬁbtorﬁ,naabon(ﬂﬂﬁé, mwmcymmr einnis
0, 1or 2 alkenyl, cycloalkyl or cycloalkeny! group one or more hydrogen atoms are
optionally and mdependently replaced with:

(i) halogen, '

(1) 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,

() a group of the formuta -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 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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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 Novenber 2003 unbranched
alkyl group of 1 to 7 carbon atons and @ is a phar meeeNPY9" 0% 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, norpholinyl, thionorpholinyl, thiazolidinyl,

azepinyl, tetrahydropyranyl tetrahyd 1apyb, . benzagdijoxalylo,
t et rahydr ot hi ophen a%gogﬁpfﬁlsi?m“?’}/ﬁé@&g nB‘sa’i ‘ﬁﬁ)ﬂ%‘ég&ocvgll?qc Bfoup i s
optional |y mono- or potputihéddehdda WidbgaxQomasitty ofili b 6acaetysdl ehkyl group
of 3 to 7 carbon atons,
~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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(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 R33! (iR D03 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 atons, and wherein two of R29,
R30 and R31 nyy)addntionally constitute a saturated hydrocarbon bridge of
3 to 5 carbon atons which together with the nitrogen aton(s) between them
forma heterodydl iagroupnsf thgfoanibli +CONR IR0, aéhet i@ RIDEFAR20 are each,

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

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

(vii) a group of the formula -OR21, wherein R21 is a hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
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) 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
-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,



-~(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 atom(s) between iFlem for%@
heterocyclic ring, (G aryl or heteroaryl which is sel 8ttRETPEA%PRe 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 ophenyl , ¢4t ndaa%@ | g@k ' L , uj npl i nyl,
i soqui nol i nyl, puri(ngl! . u?%gﬂﬂzg%ﬁ‘mc nn%“llqony , ’Bﬁ?gﬁﬁgﬁﬁsyndyll,or?’ hy
qui noxal i nyl, napt hyri diviarkin BRS6lks is@hipit or BRAcREA MBAR T Y b cabBBEBLR. ghe or
nore hydrogen atons of said aryl or heteroaryl group are optlonal y and
i ndependent |y repl aeed agmohp of ihe famkyit —6H,),GONBR &3 Miekiahee®, 1 or(d,i ) - COOH,
(iii) -S@ROH, (iv) -POQEOH) 2, - ) ‘

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

atoms,

{x) . a quaternary group of the formula
R26

|

. NL'R27 Q-
' /28
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

RSO
\(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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(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 formula NR37R38, wherein R37 and R38 are each, independently,
a hydrogen atom alkyl of 1 to 6 carbon atoms, cycl oal RyNovemb %ﬁ¥§ 36 carbon
atons or acyl of | to 7 carbon atons, or mhereln 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 I ndependently, a

hydr ogen aton1 f 1t tons or cIoaIk | of, .3 6 carbon
a%/oms,g or wher €l %@ggﬂldor Z}Sﬁ@gﬁ 8‘?6 8n3t°“§a{‘ ‘E‘%ﬁmt’fy’érﬂ(f Pb%ﬁ]&bri dge of
3 to 5 carbon 1 h ni en, at om_bet ween them form
a heterocycli caa%?%, %&th%%gﬁ%%nf%{ 2 Ve tﬁgéyggﬁﬁgo’b ’é %ﬁaﬁ’éggﬁq Jat omin
sai d hydrocar bmarliomadgs wisiclo pigetiealvity theqitragendchidi(s) bOween Sref BGRa-. S2-,

-NH, or - gewn% roup of the formula -OR41, wherein R4l is a
hydrogen atom hg %ﬂg or acyl group of 1 to 7 carbon atons, (ix) a

group of th@)f @uanitiao 2 of egbahlaR42 is a hydrogen atom or an al kyl or
acyl group of 1 to 7 carbon at gns,
' R

/(CHZ)\ )\ _R¥
!

}lqsz R
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),,

) a group of the formula -COOR38, wherein R36 ig straight or branched

alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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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 atoms whf ERVEBBRHE?R with
the nitrogen atonm(s) between themforma heterocyclic ring, (H groups of
the fornmula -NR46RA7, wherein R46 and RA7 are each independently a

hydr ogen aton1 phenyl which is optionally nono-or polysubstituted with

hal ogen, "~ R100, wherein R100 is as hereinbefbre defined (I') saturated

or unsaturat 0 g atons
sel ected fr ﬁgNQ%&{pe%ﬁédfogng H@gﬁ{?@ ﬁ%@% Zxr/lﬁ c gef%a\f 5 consisting of
8 to 11 atons smlepaidently, raqﬁdmgeﬂato& algl & 1 i tadbinngorbsitcyelokikyi M ted to

i m dazol i nyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
pi perazinyl ,. nofphod carpby ammsmcsﬂtm@ll|t<mylcarbbhammsl 0rdn/1m;¢1n ReéZepi nyl ,

t et rahydr opyr anyl %et rahydr opyr anyl , benzodi_oxolfy t et rahydr ot hi ophenyl
and sul fol anyl, @ 8?' Fonstigys ESWWQQ(’?@OQF’BGE(P s3t8 ﬂfvﬂﬁmno- or
pol y- subst i t ut ety B diRGitehe nBgES hith Egtage&tn&n%aﬁ h&eRRL&id N9 of -

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
3

4 -
/l\ _R¥
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,



(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
moiety of | to 6 carbon atoms), -NH2, -NHVE or -NVe2, €ENOWRYPerdt00¢ o 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) -CONRI0O2R103 wherein R102 and R103
are each independently a hydrogen atomor alkyl of 1 to 7 atons, or

wherein Rl and R103 constitut sat ur at hydrgcarbon bridge of 3 to 5
carbon " at _%P@}‘Pft%@ﬂﬁ@ﬁ—Nth‘ﬁRtngéVhﬁT@ﬂngﬁnéBézﬁW@ben themform a

el Byt I 68, S Pl o S50
- COOR104, wher gilysuBditdted witlhkdbelor R100r YR ! 00aisk by he:GONERAPRI 06 wher ei n

R105 and R106 are .each i ndependently: a) a hydrogen atom
deﬁned,_

(I)  saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms
selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
11 atoms selected from N, O, C and S, including but not limited to
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,



(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
optionally nmono- or polysubstituted with -OR112, wherein R 12 is al kyl
| to 6 carbon atoms, or, wherein R105 and R106 consti £UfNevEMeetHPat ed

hydr ocar bon bri dge of
at om between them forma heterocyclic ring,
said -12 21 Novenber 2003 hydrocarbon bridge is optionally replaced by -0-,

-5-, S(O-, S@-, -NH, or -NMe-, (iv) -COOR107, wherein RI07 is a

Qﬁ); h'gﬁ@%hlg?’b‘%ﬁgg‘g%qgg%g ll%?%??é?atcgli’%ég% egily:al kynyl of 2

hydr ogen at om
straight or br

ring is

on atons, (V)

to 7 carbon atons,pr tahk¥dm 0f 3 to 7 carbons, wherein one or
hydrogen atons of said al kyl, alKenyl, al kynyl or cycloal kyl group is
optional Iy repl ace®) wistraight erdirancped aliypeibitent atpms or exdlealkylrafihtofie cl ass

consi sting of:

(iv)

V)

aftoms,

(c) benzoyl,

-(d) benzy‘l or

(¢) phenyl, wherein said phenyl! ring is optionally mono- or
polysubstituted with -OR! 12,whercin R112 i alkylof 1 to 6

carbon atoms,

nore

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

3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, §(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 61’:':

{a) oxo,

®) -OH,

(¢) -OR!I3 wherein R113 is alkyl of 1 to 6 carbon atoms,

(d) -OCOCHs,,

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

(h) -CO;H, and

28-
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3 to 5 carbon atons which together wth the nitrogen
and wherein one carbon atomin



(a) oxo,

(d) -OCOCH3,

(b) -OH, (c) -OR1L 13wherein R 13 is al kyl of

R114 wherein R114 is al kyl of 1 to 3 carbon atons,

car bons,

or cyclic,

(vi) acyl of I to 7 carbon atons, which nay H%
and wherein one or nore hydrogen atons of s

optionally replaced with a noiety independently sel ect

consi stin
atons, -

g of: (a) -OH -0OR115,wherein R 15 is alkyl
NH2, -NHMVE, -NMe2, -NHCOW,.(g) o0xo,

Ito 6 carbon atons,

(e) -NH2, (f) -NHVE, (g) -NMe2, (h) COZH and(i) - o2

cIo | of 3 to 7
%ﬁﬁé ranched
ald acyl group is

ed fromthe cl ass
of 1 to 6 carbon

i -CO; R114 wherein R114 s alkyl of 1 to 3 carbon atoms, or

cycloalkyl of 3 to 7 carbons,

(vi) acylof 1 to 7 carbon atoms, which may be straight, branched gt cyclic,

and wherein one or more hydrogen atoms of said acyl group is optionally

teplaced with a moiety independently selected from the class consisting

of:
~{a) -OH,

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

(d) -NHMe,

(©) -NMe;,

(f) -NHCOMe,

(g) oxo,

(h) -CO,R11I6 wherein R116 js alkyl of 1 to 3 carbon atoms,

(i) -CN,
(i) 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, quinolinyl, isoguinolinyl,

purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,

napthyridinyl, pteridinyl and quinazolinyl,

i

(vii) -SO,R'%, wherein R'® is
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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
class consisting of imdazolinyl, imdazolidinyl, pyrrolin
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl, éh“%%??ﬁ{cﬁopﬁyl

t hi azolidi nyl, azepinyl, tetrahydropyranyl, tetrahydrofuranyl
benzodi oxol yl, . tetrahydrot hi ophenyl and sulfolanyl, and (1) aryl or

het eroaryl selected fromthe class consisting of phenyl, naphthyl,

i ndol yl, thiophenyl, pyridyl, pyrimdinyl, fury], pyrrolyl, oxazolyl,
thiazol yl, pyrazol yl, Iaa%eﬁawbam WRIAAE Qldthed f]‘rérﬂttln:' 6 é’c{nmsm(?%ﬁg' azol yI,

triazolyl, thiadiazolyl,” pyridazi'ny pyraziny tr| | yzi nyl ,

i soi ndol yl, benzo[b]f urp&mMi,,naphtrhxbﬁrtoi})tym tblppbamrﬂ,,pyndyldmzrﬂhgdinyl fenat hi azol yl ,

B 0 WS R 5 e sy ML B an

qui nazol i nyl, (vii) -Sﬁﬁﬂﬁ&&bdwmﬁﬁﬁ@ayFmﬂﬁobﬁthﬁéﬁz&&%?¥ﬁmnﬁ@1erO&rV' whi ch

i's selected from the group, conS|st|ng of = phe , |noyI
t hi ophenyl., pyridyl, pyﬂalzﬁn@{ ,t,ssl,qzm ,dpc}quzmyl 1solndolyl benzo[b]furany ,

benzo[bjthiophenyl, mdazolyll benzthiazolyl, benzimidazolyl,
quiﬁolinyi, isoquinolinyl, puririyl, 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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pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,
| sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl,

pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b ranyl ,
benzo[ b] t hi ophenyl , indazol yl, benzthiazolyl, benzim dgzgf)yﬁ%beﬂfﬁpﬁm inyl ,
I soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein said
aryl or heteroaryl noiety is optionally substituted with one or nore
noi eties selected fromthe class consisting of -the hal ogen atons, straight
or branched alkyl of | to 6 c r%gps, and -OR117 (wherein Rl 17 is hydrogen
or alkyl of 1 to 6 &Q¥FH¥hox9h)thiazalyl, pyragelyl isxpzopdomidagplyd, het er ocycl i c
group sel ected from {QR@isbAtSoxaasst tfBo0t, tiBLIAOk i, j M dazol idinyl,
pyrrolinyl, pyrrolidinyl, ??pe_ri d'i_niﬂ’, Bfl}i e}rna2| n jIerr plf%l:’i nyl ,
t hi onor phol i nyl, t hi 8y@enyh kazinyképdalydinyl, iseindelily berapis] furanlyl,
tetrahydropyranyl, b | | . t.et dr ot hi ophenyl . and sul f ol anyl
wherein said heterocggﬁgﬂj}ﬁé‘)ﬁp&é‘l‘ k lgd%zgiyﬁb Wgwgg’?‘ﬁl’ﬁld@aﬂm’th one or nore
nmoi eti es sel ected f poinoiihe, isdcpﬁﬁ)li@gmphﬁxgil,r@iﬁmiﬂdyg chabRgAn atoms, strai ght”
or branched al kyl of llto carbaonps, and -ORl 18 (wherei'n R118 is hydrogen
or pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyt and

quinazolinyl, whereiq 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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al kyl of 1 to 6 carbon atons), 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 ogen atons,
strai ght or branched alkyl of 1 to 6 carbons, and - ORRLNOVERRHOOF R119 i s
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, isoxazolyl, imdazolyl,

I sot hi azol yl, oxadi.azol yl , .tr.i Iyl L adi azol yl ri dazi nyl

pyrazinyl, triazi nH‘fO?Y%H’E)’I ‘@?F%ﬁﬁ: g‘?@g&%@ﬁ&%&@%ﬁ%ﬁéHﬁéfm[}'l’ .
benzo[ b] t hi opheny! pehigiazdly benziifiazidlyiogeholiny] hesisliesg plathyl, qunolinyl,

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

qui noxal i nyl, napt leyelizinyl cingelirl.dtrjanindquirgraliavlonimtyridivtler ei n sai d
aryl or heteroaryl ' ' ' lly substituted with one or nore

noi eti es sel ected %m aﬁ%ﬂ@@%ﬂ)ﬂg@hsi sting of the hal ogen atons, straight

or branchedJpl kyd haibgentatorfis, asdir bons, and - OR120 (wherein R120 is hydrogen
or al kyl O]:,Qé t&\p carbon atons), (b) a heterocyclic group selected from
the cl ass sisMNiag: of - .

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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I m dazol i nyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, -15 21
Novenber 2003 (J) (K) piperazinyl, norpholinyl, thionorpholinyl,

t hi azol i dinyl, azepinyl, tetrahydropyranyl, tetrahydr ranyl ,
benzodi oxol yl, tetrahydrothi ophenyl and sul fol anyl, mﬁLﬁ@Wﬁ%§§@803
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 | ected .framthe class consisting of the hal ogen atons,
strai ght or br hggﬁ,évt‘l@ﬂsw??'t’aﬁ%%%wd%@mthmszzopmﬁmgeqfn R122 is

hydrogen or  al kyl sl nk 1Gaghon 1y ,gé_Q : LX) e hal ogen
atoms, and (xi) ar@l %Fnﬁg¥€%bary?'aﬂ%@ﬁﬁ%%pggigt?e i ﬁﬁ?h@ cl ass
consi sting of phenpyrolylnexszolyl|thiazaidopyrazolyhisopawmiyl] imigyolydyl , pyri mi di nyl,

f |, lyl, , ' | vl |yl i |, dazol yl,
i g(r)%/hi a%{ ;F y 8?)(&2&%1%, Qx}icnlaz%%ﬁ, %aZol??,’%h%%tﬁa%lyl, 1'33%10 agizn?/l,%gyrazinm, y

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

indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,

purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl 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
carbon 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 -CONRS3R64, wherein R93 and R64 are
each, independently, a hydrbgen atom, alkyl or fluoroalkyl of 1 to &

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 —ORY3, wherein R65 is a hydrogen atom, or
an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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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 dazol yl, quinolinyl, isoquinolinyl pur|nyl

qui noli zinyl, cinnolinyl, pthalaninyl, quinoxalinyl, é hiNaysmeETRA03
pteridi nyl 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: -16 21 Novenber 2003 (i) a group. of the formula -0R48,
wherein R48 is a hx(@r)o@@Om@ﬁfhefﬁmﬁlﬂﬁ— I"Vhéliema% 13@r®9{98§ﬂa@%@1’7 car bon

cach, i ndependently. dtaifoguffodyPor ﬁ?ﬁ%ﬁéﬁ) ot hd %ﬂ?ﬁ*ﬁoﬁnit ons, o
acyl of (vii) ~CN :
(viii) ﬁitro, or
(ix) 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 R69 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

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

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

5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and R69 may
additionally be the group 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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wherein, x isOorl, y is O or 1, R51, R52 and R53 are each, independently:
(A) a hydrogen atom (B) a group of the forrmula -OR56, wherein R56 is a
hydrogen atom or an alkyl or acyl group of 1 to 7 catbdevemsarel0%r (0
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
formul a -0R58, wherein R58 is independently selected fromthe sane cl ass

is R; R55 is: aryl or. h | which is selected fromthe cl
consi sting of SHbn B REIH AT A Ry TR R A DY OB e 0 v m di ny!
furyl, Lyl t hi Lyl ] lyl, imdazolyl,
| sot i avl yi, oxadr SSaPiAl ok AR bt 1 Y QB SRS 1 1 0
pyrazinyl, {1 @i nylgrouptit@lobiiih -skIS! oLy k74%§ﬁf&§%;§é§§rﬁy4malkyl,“

benzo[ b] t hi ophenyl, “i ndazol yl , benzthiazoly benzi'm
fluoroalkyl or acy! group of 1 te 7 carbon atoms, or R392,
(J) '-CN:
(X) nitro, 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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qui nolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
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 20032€N?W§B@”7ﬁﬁ?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', benzo[ lihf uratiey bf 1 bkepzabs] dtbmephenyl, indazolyl, benzthiazolyl,

benzi m dazol yl, quipolinyl, isoquinolinyl, purinyl, quinolizinyl,
cinnolinyl, pthala hyrp%ﬁgﬁnoxalinyl, napt hyridinyl, pteridinyl and

qui nazol i nyl , mherqu Q@) ore of the hydrogen atons of said aryl or
heteroaryl group is optioﬁaIVy and i ndependently replaced with: (i)
branched or unbranqied -20@H)9f 1 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atons, which al kyl or cycloakyl group is optionally nono- or

pol ysubstituted wi tB) hal Ragofhe BBulaLGOORS GHEn B it RE.Har sl @ - COOREO,
wherein R60 is str’,a(i)ght ggr branched al kyl of 1 tg 5 1car%lgn{‘?athorrls or
cycl oal kyl of 3 to'5 branched alkylof 1 to 5 carbon atoms or cycloalkyl of 3 to 5

ca_rbon 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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carbon atons, (iii) a group of the fornmula NR61R62, wherein R61 and R62 are
each, independently, a hydrogen atom alkyl or fluoroalkyl of I to 6
carbon atons, cycloal kyl of 3 to 6 carbon atons or acy#I glf 1 to.7 _carbon
atoms, or wherein R61 and R62 constitute a saturated AyOPYEERBABri 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 co i . d dr,ocarbon bridge of 3 to 5 carbon

at ons whi ch toggﬁleﬁaﬂ\t/am%t“ﬂn?%ﬂhl%%ﬁlgégﬁng?om bet ween them form a

heterocyclic ring, (v) apdfoup of the fornula -OR65, wherein R65 is a

hydrogen atom or an I’kyl, fluoroal kyl or acyl group of 1 to 7 carbon

atons, -18 21 Novenber 2003%1(svi) a group of the fornula - SR66, wherein R66
AT

Is a hydrogen atom | kyl , fluoroal kyl or acyl group of 1 to 7
carbon atons, (vii) -CN,FIlﬂ(viii) nitro, or

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

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

() 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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(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 or cycloal kyl of 3
to 6 carbon atoms, which alkyl or cycloakyl group isngbﬂoéﬂﬁép?rf%no- 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, & hydrogen atom al kyl or

fluoroal kyl of L to 6 caphon atong oal kyl 3,t9,6 carbon atons or
acyl of I%/o 7 R pbEOYP B%F?O’@F“le\ﬁ%?ﬁﬁ eé%ﬂ Qn‘ll:gzéﬁﬁq}f’% a saturated
hydrocarbon bri dgejn@épedddrly, > carbon atoms which together with the nitrogen

atom between them forma heterocyclic ring, and wherein one of R68 and R69
may additionally (8 tahydgegsnmta®B9, (F) a group of the formdl a - CONR70R71,

wherein R70 and R7],arg_each i ndependent | drogen atom al kyl or
fl uoroal kyl of 1 t((J?)G Sgrglrgg‘g(ﬁrbrg?%ﬁgag(rﬁgﬁl%q’%gfﬁgﬂhywb% 181§ %L ar bon” at ons,
or wherein R70 and R7lcycioalky! of 31toe7 earba atbak oehdivid kaid anbepmbdrd dge of 3 to 5

carbon atons which tqgether with the nitrogen atom between them form a
heterocyclic ring,  a R @lamssfsaigralinyt or asid srorp apQptionally rephsed y be t he

group R59, 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

R26

__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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(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 of the fornula -OR73,

wherein R73 is a hydrogen atom an alkyl , fluoroal ky?! BPVelessr 4P8up of |
to 7 carbon atons, or R59 (1) a group of the fornmula -SR74, wherein 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, . .brom.ne or iodine atom nethyl or trifluoronethyl; and, R7 is a
hydrogen(,E)fIWPW&W%IOgmerf@, ¥2omine or iodine atom methyl, -CN, nitro or
trifluoromethyl, with tﬁ@ condition that when Z is =N or =C(H)-, R7 is
chlorine, trifluorongfhyl, -CN or nitro; and pharmaceutically acceptable
salts thereof. As thelltermsys used herein, a "pharnaceuticakly acceptable
counter ion" \@(a ion generally regarded by those skilled in the
phar maceut i-cal ‘aft%fas

bej.ng pharnaceutically - :
31
R
whereinris 2,3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a

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

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

{F) guanidino groups of the formula

- R
._---’(Ci"z)’s\l\l/ILN/R34
Lo L
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 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 heterocyclic ring,
(G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
(i) alkyl of 1 to 3 carbon atoms,
(i) -COOH,
(i) -SO,0H,
(iv) -PO(OH),

(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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acceptabl e. For a discussion of what are pharnaceutically acceptable
counter ions, reference may be had to Stephen M Bergle, Lyle D. Bighley
and Donald C. Monkhouse, "Pharmaceutical Salts", Journal of Pharnmaceuti cal
Sci ences, 66 (1977), 1-19. By way of non-liniting exafhMNeverher ZCori de,
brom de, acetate, and sul phate ions are pharmaceutically acceptable
counter ions. Preferred are conpounds of the fornmula | wherein: Al is =N
=C(H)-; A2 is =N-, =C(H)-, or =C(R )- wherein R is hal ogen, -CN,
-Qal kyl, -C®al kyl or -SQRalkyl, wherein the foregoing al kyl noieties are

f 1t 3 b t = 2Rl =C(S(O R1) -,
QORI -, %G%?‘tg‘i?)‘w the dorapyl NI L eighagein By m&m@)&c ho2o 210

Novenber 2003 wher (A -R
00a, which is: br [{RfbeRhensy, 26} @8EaLabh 1%]1%3%8%‘3%9 g?ﬁ%ﬁ al kenyl
of 2 to 6 carbon IR &Eb@)ﬁ%rﬁ@bkéﬂlyléﬁl RYTdagnkRams, o@fwh%ré{’@R670ar bon
atons, in which alkyl, alkenyl, cycloal kyl or cycloalkenyl group one or

nor e hydr ogen at ormdR 38 conptitieradahyatad by drocheimertaiigt lof 3 teplcagod awmd: (i)

hal ogen, (i) OX%%hich 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

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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(iii) aryl or heteroaryl which is selected fromthe class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl,

pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, _jmdazolyl,

i sot hi azolyl, oxadiazolyl, trazolyl, thiadiazolyl, py?153??ﬂ9@e&¥@razinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[Db]thiophenyl,

I ndazol yl, benzthiazolyi, benzimdazolyl, qunolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,

napt hyridinyl, pteridinyl and quinazolinyl, wherein one or nore hydrogen

atons of saj aryl or heteroaryl,group are optionglly and independently
repl aced V\Abﬂ groaps 0§| rgila - 46%\42@?’1%?!“&% gd R?‘B)ﬂf&@@]i (c) - SOROH,
(d) -PQ(OH)2, ( : -‘Hm ' is straight or
branched al kyl lg%q)%m?%ﬁ Qc@?%%ﬁﬁg{{%{r’r@l %)r?"}cyc olamtwggfbgng%% car bon
atoms, (f) a grpulpubdtithte withhaldgen NRRRO0L, wikesi#RAOMD;;a0d. Blffre each

I ndependently a_hydrogen atom alkyl of 1 to 6 carbon atons, cycl oal kyl of
3 to 6 carbon edRedor acyl of 1 to 7 carbon atons, or wherein R9 and R10

consti tute @ sahaAbeor IEARR RRGoBIIE 8RBl sctectddlrdhn B HRY oBE LR " ©N

t oget her w the nitrogen atom
of imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

piperazinyl, morpholinyl, thiomorpholinyl, 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 is
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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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. to 6 carbon atons,
or wherein Rl 1 and' R12 constitute a saturated hydrocal Be¥eBP¥30f 3 to
5 carbon atons which together with the nitrogen atom between themform a
het erocyclic 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

oo 910U, 008 ARk B 2 B ¥ S 82 carbon
atons, (j) -CN, or (k)atemsam dino group of the formula N (1) (m (n)
(¢} benzoyl, | 7 Vg
(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,
() -NHMe,
(g8) -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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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 hydroc on bri of 3to
5 carbon atons which together with the nitrogen aton(s?{Rﬁg?Wgﬁﬁ%ﬁﬁen1form
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 formul a
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 Y Cl | . of 0 arpon atonms, -22 21 Novenber
2003 (v) -CN, (wp aﬁ‘%?”%‘ﬁ%“%@ﬂ%“ﬁ%ﬂ%ﬂﬁ%ﬁ@%ﬁ% > ClagsoBTiFing 9 and R20
are each, indepefidently, a hydrogen atom alkyl of 1 to 6 carbon atons or
cycl oal kyl of 3 hg 64ﬁ§rbon atons, or wherein R19 and R20 constitute a

£

() -OR!5wherein R115 js alkyl of 1 to 6 carbon atoms,

(c) -NH,,
(d) -NHMe,
(e) -NMe,,
() -NHCOMe,
(g) oxo,
(h) -CO, RI16, wherein R116 is alkyl of 1 to 3 carbon atoms,
(i) -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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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 reflaced by -0-, -S,
S(O)-, S2-, -NH, or -NMe-, (vii) a group of the forntl Bovesser 2088er ei n
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,. -Qalkyl (whérein the alkyl noiety

contains 1 to 6 carbony sontieNRindz %ﬁ Vi, | group of
the formula - SR22, V\her%%éoq SeNgl nyaro%é'ﬁ a 5@%’?‘363%"“1%#?%6}’ or acyl
group of 1 to 7 carbongqainolimyl, sbagrinclinyhmerioyl, quitelizidy dingdimydt oms of said

al kyl or acyl group are,optionally replaced with a group indepehdently
sel ected from the .cl as?th@glﬁ':ﬂy tqiuH{fx ]F‘P-I’CB-E}PH‘JTH}“R/&IP*C tandh t he al kyl

moi ety is | to 6 carboguik@yl, wHi saidVEVE orRbleroaMedient 90hiBndlyoUP Of the
formul a - NR23R24, vvhergi n R23 and R24 ar gwga_ch,er itlgdeplee desn Itly, a) a
hydrogen atom (b) st r &ttsHiutesk with ape eramorsi meiktiesrselgetpdl fio thetclisy car bon

atoms or cycl oal !f_yl Obordistifg 6f ﬁérﬂﬁfb%eﬁ”af%%; sﬁ[mﬁ{t%lr Branded Ayl of 108" ©
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,



hydrogen atons of said al kyl or acyl group are optionally replaced wth a
group i ndependently selected fromthe class consisting of -CH -Qalkyl
(wherein the alkyl noiety is | to 6 carbon atons), -NH2, -NHMe and - NMe2,
(c) a group of the formul a - (CH2) nDOOH, wherein mis 021 Noygmber 2098 1
Novenber 2003 (d) a group of the fornmula -(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,
(x) a quaternary group of the formula R26 1 |- R27 0- 128 wherein R26,
R27 and R28 are each, inﬂ@éﬁ}s@ndsefn{quahaﬂbm@ﬁb’mﬁmyhmtendnmam:bhed al kyl group

(xi) a saturated, or partrany o0l ARaR hkbdrolo RSB foufotlici ot ng o
3to o - substituted with one or more mcnetles selected from the €lass

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) 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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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, thiazolidinyl, azepinyl

t et rahydr opyranyl, tetrahydropuranyl, benzodioxol yl, %bNP&ﬂ?@F&%ﬂ?ophenyl
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

at ons, br@ﬁCh or unbranched sulfonic acid groups of 2 to 6 carbon atons,
am di no grodps the formula "R 29 'Rao ~(CH2 N R31 whereinr is 2, 3,
4, 5 ok 6,is3ndx8.atdf@0 and R31 are each, independently, a -24 21 November
2003 hydrogen atomor alkyl of 1 to 3 carbon atons, and wherein two of R29,
R30 aRd R3brameyedastdinbianctadd syt ofistd 3 drborpatemisyr at ed hydr ocdr bon bri dge of
3 to 5 carbon atons which together with the nitrogen aton(s) between then
formaR? isa group of the formula -CH»R->, wherein,

R3S 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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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 rbon
atons, and wherein two of R32, R33, R34 and R35 may a%HW?Yed?%ﬁrl%y‘?Bg
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen aton(s) between themforma heterocyclic ring,
(G aryl or heteroaryl which is selected fromthe class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl., pyrimdinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isaoxazolyl, imdazolyl,

i sot hi azolyl, 6Xadpgrspyf ,thetri;natzi@k@l{”, whnreidiRA2 6 3 hydnogeri stami, my bikyl
pyrazinyl, triazinyl, indolyzinyl, isoindolyl,

benzo[ b] f ur anyl , benﬂb‘{rﬁé]gﬂi%ﬁﬁbé[rﬁﬂ‘iﬁQfddESIWOBéFPZ’BSaPEBS%I , benzi mi dazol yl ,
quinolinyl, is [ r@h}u nyl, purinyl, quinolizinyl, cinnolinyF, pthalaninyl,
qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or
nmore hydrogen(di ondropér sai d aryl or heteroaryl group are optionally and

i ndependent |y Itﬁpl gﬁggenwith: (i) alkyl of 1 to 3 carbon atons, (ii) -COON,

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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(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 atons, -25 21 Novenber 2003 (vi) a grg {Jg of the fgrnula
-NR37R38, wherein R37 and R38 are each, independentlys atom
al kyl of I to 6 carbon atons, cycloalkyl of 3 to 6 car bon atoms 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 ri ng, (vii) a group of the formula

- CONR39R40 wherein, R39 and R40 are each depende tly, a hydrogen atom
alkyl of 1 to 6 cafBon?&tYrotghe fopy F‘GQQ@R (b‘fhe@H@ @%@Fﬁhﬁntatom; or

wherein R39 and R4 copshirciluioRor #2) HEAbBRBNLPEAIBARRTHTgE of 3 (o 5

carbon atons which together with the nitrogen ato mform a
het erocyclic ring, andcmridoms one carbon atomin said hydrocarbon bridge

Is optionally repl agced by - Q- , or. -NMe-, (viii) a
group of the fornua} - HRAYD Oﬁmrfﬁi‘%‘llR ﬁﬂ@glg ﬁb?!?’@dgrﬁﬂdﬂbmambadm

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 heteroeyclic ring,
(8) a group of the formula ~CONRIIR12, wherein R1! and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

or cycloalkyl of 3 to 6 carbon atoms, or wherein R!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 —OR13, wherein RI3 is a hydrogen atom, or

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

(i)  agroup of the formula —-SR14, wherein R14 is a hydroéen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
G -CN,or

(k) anamidino group of the formula
5

1
/]\ R

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

and R17 may additionally constitute a saturated hydrocarbon bridge



-SR42, wherein R42 is a hydrogen atom or an al kyl or acyl group of 1 to 7
carbon atons, (x) -CN, or (xi) an am dino group of the fornmula N R43
wherein R43, R44 and R45 are each, independently, a hydh g&mbareiPedr  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 atonm(s) between themforma
heterocyclic ring, -26 21 Novenber 2003 (H) groups of the fornula - NR4GRA7,

wherein R46 and R47 ar i dr.ogen. at om nyl “whi ch
i s optionally nono-or &p%ﬁ’ysﬁ%gé}?%gﬁlg%}{%g%g%pé”g@h@eB’rtmlan66’%‘?5 erein R
00a i s as herei nbdf or ebetwredn theoh, fofth e Izadrevyaliedngr unsat urated heterocyclic
groups consi sting 3 to 7 ring.atomns ted fromN, O, Cand S, or
bi cyclic het erocycm C. %glgﬁB?ff}'ﬁ%FQFlﬁﬁy}ﬁéﬁﬁﬁ L wherginthe allgl ewictyl from N,
0, Cand S, including &ttt td 3 Birb6M afoshs,

(m) a group of the formula —NHCOQOalkyl, wherein the alkyl moiety

contains 1 to 3 carbon atoms,

(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 —OR21, wherein R21 is a 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) a group 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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i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

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

t etrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, ah ophenyl
and sul fol anyl, wherein said heterocyclic group is op fhﬁ&?%@mﬁ%ﬁé
"poly-substituted with noieties independently selected fromthe class
consi sting of oxo, -OR101, wherein R101 is: (a) a hydrogen atom (b) alkyl
of I to 7 carbons, wherein any hydrogen atom of said alkyl group is
optionally replaced with -OH -OR 110 (wherein R110 is an al kyl noiety of
1 to 6 carbon aton®), agibidp of elineila -QI¥BR.CAGH, REtkingh islo tidorh, car bons,
wherein any hydrogen atom of said acyl group is optionally replaced mnth
-OH, -OR 11 (whedpi ragebuliofthwommﬁue(mmncmle?éyméreanﬁcs(ﬁ1czmzp@:m at ons) ,
-NH2, -NHWVe or -Nwe2, (d) R102R103, wherein R102 and R103 are each
|ndependently a hydrd@@ﬁma lbﬂﬁmﬂkprbwmdﬁdm&Q¢Oél@hépabomﬁh3memn R102

and R103 constitu e a satur ocar bon br| e of 3 to 5 carbon atons
whi ch together wit )th"egTﬂ?R ?g‘éﬁ‘ég ra{“g%%(;é{zi@ em"thF‘WilafS hdtardacyclic
ring, and wherein one a%?&th%rm gggnlgsrgras torlg-}(gcrl ﬁ ﬁ(y?%P arbl s optionally

replaced by -0-, -5-,
- atoms,

(vii) a quaternary group of the formuia

R26

— N—RY o
R26

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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- COCR104, wherein R104 is alkyl of 1 to 7 atonms, -27 21 Novenber 2003 (iii)
- CONR1O5R106 wherein RL05 and R106 are each independently:

atom (b) straight or branched al kyl of 1 to 7 atons or cycl oal kyl
atons, (c) benzoyl, (d) benzyi or (e) phenyl, wherei n”?5HP¥ ﬁ%

optionally nono- or

(a) a hydrogen

of3to 7

3ring IS
pol ysubstituted with -OR112, wherein R112 is al kyl of 1

to 6 carbon atons, or, wherein R105 and R106 constitute a saturated

hydr ocar bon bri dge 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-, -S,
S(O) -, SA¥), suaniino gmpups Nithe foruly - COORL07, wherein R107 is a hydrogen
atom or straight or branc[},?_@ al kyl of 1 to 7 carbon atonms, (v) straight

or branched al kyl of | tg-

(@)

N 'N’RM

Lo Los

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 o

fR32 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)
(iv)
)

(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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carbon atons, al kenyl or allcynyl of 2
carbon atons, or cycloalkyl of ,3 to 7 carbons, wherein one or nore
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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
consisting of: (a) oxo, (b) -OH (c) -OR 113, wherein B 13 is alkyl of 1
to 6 carbon atoms, (d) -OCOCH3, (e) -NH2, (f) -NHW,? k"@){emm?e?é’@ (h)
-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 1 to 7
carbon atons, which may be straight, branched dr cyclic, and wherein one
or nore hydrogen atons of said acyl group is optionally replaced with a
noi ety independently selected fromthe class .consistin of: (a) -OH, (b)
- OR115, wher ei n R1190¢ garbgnatpmdn said hydeocarhep §Hdgg is gptionally replaced by

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

(viii) a group of the formula —OR%!, wherein R#! is a hydrogen atom, or an
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
' 43

_R
i
)\ _R*
\
R45

wherein R43, R#4 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
heterocyelic 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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(c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOWE, (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 consisting of inmidazolinyl,
i i dazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl ,%N%%r@gpé
nmor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
t et rahydr of uranyl, benzodi oxol yl, tetrahydrothi ophenyl and sul fol anyl, and
(1) aryl or heteroaryl selected fromthe class consisting of phenyl,
napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, ‘isothiazolyl,
oxadi azol yl , triaZb}ylalkyl pf hiti Geasbens, whyreindenyi hydrogepyoavofispid alkyli azi nyl ,
i ndol yzi nyl, ‘i soindolyl, henzo[bjfuranyl, benzo[b]t.hiophenyl, _indazolyl,
benzt hi azol yl , benzi m&dPdp §ptio {JYﬁ‘?ﬂl’i“‘fﬁl"‘,’lthi'Qéud%lﬁplﬁ\yh‘?m%&ﬂrlioriyl,
qui nol i zi nyl,  ci nnol i Byl PHRRAGE 1V 6 cAHENRBAL), M, -NBARS BY RILNY!
pteridinyl and qui nazolinyl, '

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

group is optionally replaced with -OH, -OR!11 (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 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) -COORIO7 wherein R107 jsa hiydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms |
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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, f% ﬂg%‘?’ﬁ?‘é}%ﬁ%@yl

oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, |n14zolyl

oxadlazolyl triazolyl, thiadiazolyl, pyridazinyl, pyra2|nyl triazinyl,
i ndol yzi nyl, isoindolyl, benzo[b]furanyl,
benzo[b]thlophenyl,indazolyl,benzthiazolyl,benzinidazolyl, qui nol i nyl ,

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

qui noxal i nyl, th r er sald
aryl or heter oa?@l éﬁ[a'l%dtt&y ?Jrsang%et% 4‘@5:3?‘ téazg g?[&l%tgﬁédélﬁ%b]%%ﬁ .

noi eti es sel ected fwdhedrben ztbms,snr cgdnslkysitofmgodfcatﬂaﬁs RiHeRg R Bn@bOMBre St r ai ght
or branched al kyl of to caf bo and - 17 (wherein R117 is hydrogen
or alkyl of 1 to 60hyc‘££? ﬂ’éﬁa‘§%1 QEW?;IWE‘PW%CWW&@@P@M ed from
the class consi sti ngptinally Fép%é@Wltmé'm01bt'&r'1ﬂd9e69ﬁdeﬂﬂ€}’électﬁl Y EbR thﬁ)!]]al ayl

pyrrolidinyl, piperidinyl,  piperazinyl, “morpholin onor pho
t hi azol i di nyI azepfaRyisting o8t r ahydr opyranyl , tetrahydrof uranyl,
benzodi oxol yl , tet(ra?hy(g{ ot hi ophenyl and sul fol anyl, wherein sai d

het erocyclic
(b) -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,



group is optionally substituted with one or nore noieties selected from
the class consisting of the hal ogen atons, straight or branched alkyl of 1
to 6 carbons, and -ORl 18 (wherein R118 is hydrogen or alkyl of 1 to 6
carbon atons), or (c) straight or branched al kyl of 1 £bNovelrkarg0dherein
said alkyl noiety is optionally substituted wth one or nore noieties
selected fromthe class consisting of the hal ogen atons, straight or
branched alkyl of Ito 6 carbons, and-OR119 (wherein RI19 is hydrogen or

al kyl of 1 to 6 carbon atons), (viii) -CORL109, wherein R109 is: (a) aryl

or heteroaryl whic S I | St . phenyl ,
napht hyl , i %dol yl, h(tk% S’Sﬁgﬁgkﬁg%{}’%ﬁ? #&ﬁbl%rc?aﬁfgcﬁﬁgflhg%%&fdl@g, 21yNovenber

2003 pyrrolyl, oxazol y Ipiperiding}, gligdrazimy,macrphaliny] arsidckmnwirghalinylyadazol yl

i sot hi lyl, di I Lyl,, .thiadi | yl , pyridazjnyl,
L oYL A it B o
benzo[ b] t hi ophenyl, i ndmapﬁenhzl pyﬁdmtﬁym&hyi m&ppﬁaymﬁ&mw qgui nol i nyl ,

i soqui nol i nyl, purin gui nol.i ziayl, cinnol |nyf pt hal ani ny
ui noxal i nyl, r&ﬁi éﬂ%llonw hereg By ?&r nyl and quinazolinyl, wherein said
q

aryl or heteroaryl @pi gy ok RetBRlaby? WBldnYs 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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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 atoms%] (b)
heterocyclic group selected fromthe class consisting of NOYSHREAZEPS ny

I m dazol i dinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

nmor phol i nyl, thionorpholinyl, 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 or branched al kyl o;zrl to 6 ¢ ons, or -OR121 (wherein
R121 is hydrogen or af KWCQﬂDOTFS,@@fY@% Homerain ki s sdwdragen of allylpft  or
branched al kyl of 1 to ein said alkyl noiety is optionally
substituted with one o%zorrg%ée)r%rr%?tgﬁﬁ s selected fromthe class consisting
of the hal ogen atoffy, shetatoghtlicamroty sehiseldromalthedlassfeodsistmegdfcar bons, and
-OR122 (wherein R122 is hydrogen ot, gl kyl of to.6,.carbaon atons), (iXx)
-CHO, (x) the hal ogen M%E{m Tmpigg‘?ﬁa?lé?m@fly%Ef(’g?}%%lflﬁa%i ch is selected
fromthe class consi st itignébhelRMWhereifl @85aHRIocytRUR optiondlly RBARDKH

ridyl, rimdinyl, furyl, rrol yl,
by Y by : .y with%ne mp r>rl10re ha){ogen, 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:

-56-



oxazol yl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, 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 2k bpygmoer 2003
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazolinyl, (J) the halogen atons, and (K)-CN and, Xwherein R a is R100a;
is an oxygen or sulfur atom R3is: (A a hydrogen aton1 or (B) branched or
unbranched al kyl of rbon. at r.cyclo of 3 to 5 carbon
atons wherein said a(pky ra&FEe EIUBBHaR%nEQﬁ%'h?J%iEO fﬁr ‘F‘%O%%&?’#@&t ed
with: (i) a group of trwsfmswb@nataﬁé&mmﬂkﬂ&c%@amg%upwogen atom or

an al kyl or acyl group of 1 to 7 carbon atons Il oup of the
formul a - NRAOR50, wher eioRtionedy meaorgpolisebssiuted with alogeﬂ or 0Xo0,

(i) -CN,
-(1ii) nitro, or
(iv) halogen,

(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 R72 is 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 I to 7 carbon atoms,

(G) -CN,
(H) nitro, or
() halogen;
R isCl
Z  is=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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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 cog.ﬂ\ll%%ﬂgerog O@henyl,
yr, !

napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, fur pyrrolvyl,
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 izi nyl_, &l nnold ~ Pth Loyl , ui noxal i.nyl ., —napt hyridi nyl,

pt er i d#]yl }ga_r%ﬁz'ﬂrﬁwlﬁy% _m@éﬁb'owé&@fﬁﬂdﬁéekéfd frpe th?/ﬂﬁ’aﬁfgen atons of
said aryl gﬁn%g%éﬁaryl group is optionally and independently replaced
with: -32 ber 2003 (A) R59a, which is aryl or heteroaryl selected
fromthe clgps_gbs) whiches:of phenyl, naphthyl, indolyl, thiophenyl
pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl,

i soxazol yl, i nbraeched gr unbranohed Alkakof 1106 eatbati alews, alkenyt ofz ! 6/¢arbon

58 B O AR 2700
benzi m dazol yl alkenyi, eptlbaiyll oricyolgaikenyligagtlp one or more hydrogen 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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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 opti onaIIy and
i ndependently replaced with: (i) branched or unbranchetNargyrers003 to 6
carbon atons or cycloalkyl of 3 to 6 carbon atons, which al kyl or
cycl oakyl group-is optionally nono- or polysubstituted with hal ogen or
oxo, (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
atons, (iii) a group of the formula -NR61R62, wherein R61 and R62 are each,
i ndependently, a hyd%e@aléﬂfmheéﬁlﬂkﬁleaikylmmmlk)ydcmﬂborﬂatbms)s car bon
atons, cycl oal kyl 01%%1 {f pfL onms or acyl of | to 7 carbon atons,
or wherein R61 and *constitu ®at ur at ed hydr ocarbon bridge of 3 to 5
carbon atons whi{ch tacgeﬁmail’m&\fdrhuﬂme(cmrx(m@ﬂnwﬁé&mthéG\Bie&:! hem form a
het erocyclic ri n H (iv) aﬂgtroup of the fornul a - CONRG3R64 wherein R63 and
e [Fegy

R64 are each, he formwjat-EnCARYES, athesdin nis 6,/ luarparkyl of 1 to
6 carbon atoms or cyclqa to 6 carbon atons, or wherein R63 and

R64 constitute a satwl%gbﬁy%?%t@éhfﬁﬁh@@ékﬂpfé to 6 carbem RISHIS, OBt ons whi ch
together with t htg) matgrrg enftge ?ormu a%)n%%ﬁ%, wherem nisQ, 1 or2,

and wherein R23 js straight or branched alkyl of 1 to 6 carbon
atoms, '

(vi) a quaternary group of the formula

R26

Q.

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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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 fornul §§¥%$8%eln R66
is a hydrogen atom or an alkyl , fluoroal kyl or acyl %

carbon atons, (vii) -CN, (viii) nitro, or (iXx) halogen (B) met hyl , which
I's optionally nono- or polysubstituted with fluorine atons and
additionally is optionally nonosubstituted with R59a, (C) branched or
unbranched al kyl of 2to carbon atons. or cyctoalkyl of 3 to 6 carbon
atons, which al k or cycl, gro I s.optionally nono-_or

pol ysubst i t ut eG2RPR ﬁtoﬁ‘él"ﬂ@&n S?th?fi’él {bppitepesp a9 (Bbetweenithymniern 2 COOR67,

wher ei n R67-isha£ﬁ@gg branched alkyl of I to 5 carbon atons or
cycloal kyl of 3 to carbon atons, (E) a group of the fornula - NR6SR69,

wher ei n RB&thawR@QnagEnwaoﬁmﬂf@nu@pendentIy, a hydrogen atom al kyl or
fluoroal kyl of 1 t.o 6 carbon_asatons, cycloal kyl of 3 to 6 carbon atons or
acyl of 1 to 7 carbon ato ~R°6r wherein R68 and R69 constitute a saturated
hydr ocar bon bridge of 3 to[

A F‘232 [_!235

_R*

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

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

two of R32, R33, R34 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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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, whergip R70 a 71 are
each, independently, a hydrogen atom alkyl or fluor 021 Ewergt?er%pg 6
carbon atonms 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 - . oL R .S ag 0 tom  straight or .
branched al kyl ofql%af 0 gbggflboﬁ ar Stpsrein: 'g‘?jz(')”é’l%ﬁgllo%cﬁm sachdndepeddanllyn at ons
or R59a, -34 21 Novenbgry 4 a?ls_fi‘ t f or.mija2- OR73, wherein
R73 is a hydrogen atom an Iliyﬁ)m(,glj ugrg(i)gqu{z?/t?ﬁ%’r&;{‘é%m up?Bf 1 to 7
carbon atons, “or R59a ®R1§B cumstidite b BRufRYHRCaSR Brid Plo's Blthd S @

hydr ogen atom an al kyl, fluoroal kyl or acCyl group of 1 to 7 carbon atons,
or R59a, (J) -ON, 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) -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 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 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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(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 ﬁlguorine;‘,&oghl orine,
brom ne or iodine atom methyl, -CN, nitro or trifluofb er h the
condition that when Z is =N or =C(H)-, R7 is chlorine, trifluoromnethyl,
-CN or nitro; and pharmaceutically acceptable salts thereof. Mre preferred
are conpounds of the formula | wherein: A1l is =N or =C(H)-; A2 is =N,

=Q(H-; Dis =N, =C(RI)- —C(H) —C(SO2R|) = AQH)-

=C(C(ORI)-, wherei ect ss con5|st| ng of (A
-R100b, which is: aancqg (111%] l@?l t?) carbpRa®msar bon at ons,
al kenyl of 2 to 6 bonc m; or cycl oal kyI or cycl oal kenyl of 3 to 6
carbon atons, in which al kyl,” al kenyl, cycloal kyl or cycl oal kenyl group

one or nore hydr ogde) atl¥Hs ar e. opti onal | y and independently replaced wth:
(1) oxo, (® -NHMe,

{(g) -NMe,,

(h) -CO.H, and

() -CO;RI14 wherein R114 is 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 moiety independently 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
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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) -PQOH)2, (e) a group of the formula - COORS, wherein
R8 is straight or branched alkyl of 1 to 5 carbon at O%FBNBYG”&%IZS%kyI 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,
cycloal 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 together with the nitrogen atom between themforma
heterocyclic ring, CBYyorallysehstitused with opeprimoEs MO seleRied fromhieei n R1I and

R12 are each indep@ﬁgse&%i\é%@%@fytﬂé99[‘3@%1?‘58 ks, ela@%&‘o@r&%‘#& 9 ﬁ!?c%?af bon at ons

or cycloalkyl of 3 to 6 car at ons, ~or Constitute a
saturated hydrocar bono Bich®ggs, ahd ORI B(weRHAR 147 W Wydrogen 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 RI19 s 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 is hydrogen or alkyl of 1 to 6

carbon atoms), or
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whi ch together with the nitrogen atom between themforma heterocyclic
ring, and wherein one carbon atomin said hydrocarbon bridge is optionally
replaced by -0-, -NH, or -NMe-, (h) a group of the fo?q“bg - oawherein
R13 is a hydrogen atom or an alkyl or acyl group of {0 7 carbon at ons,
(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 atons and rejn. f 7 addi.t.i gnal |y
constitute a sat u\rﬂéa}feagtﬁiﬁ%‘r@%g?%@rj?ﬁﬁﬁga%?%%m?’g‘%f%%%ﬁﬁ%?om whi ch
together with the nitrmgety igoptitiglly stietivranwithens frafidheandietiaseleyelli ¢ ring,

a group of the fornul a - NHCONHal kyl ,  wherein the al kyl noi et
g P _from the class co%sistmg of the halogen atomsystraight or granched

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
(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,

R53 js:

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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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 %j al kyl of 1 to 7
carbon atons or cycloal kyl of 3 to 6 carbon atons, (iv? 5’%‘?'8%‘528@% he

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

heterocyclic ri nd wh i ope tom | By sai d. hydrocarbon bridge
is optionally re )agﬁo?ygtﬁﬁﬁmy%ﬁ%ﬁ@ﬂﬂ@ﬁgﬁm %\@/'5 ‘Sétrﬁ‘rggﬁ?f wpnghgd f or mul a

-OR21, wherein R21 iatkyboy tly DEEBorpdteMs oPEycloall§h bﬁjmcé%s%rpsa&ghed al kyl or
y

acyl group of 1 to 7 carbon atons, wherein one or nore rogen atons of

said al kyl or ad¥) gravenp cfithe fopmitaralOR/72, whptearR & isiathiydbosi Slek,

i ndependently sel ected fromthe ¢lass consisting of -OH -Qalkyl (wherein
the al kyl noiety Coﬁ&%{ﬁ%&"’%‘fffﬂgﬁﬁfﬂg}s’lﬁ{fﬁ QP s ?gfom%,cyshﬂlwla taNve2, -37
21 Novenber 2003 (Vicyrbangtoaigp of the fornula - NR23R24, wherein R23 and R24

are each, :
(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



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 i ndependently sel ected fronlthegéﬁég?“ %ﬁgﬁgting of
-OH, -Qalkyl (wherein the alkyl noiety is 1 to 6 carbon atons), -NH2,
-NHMe and -NMe2, (c) a group of -the fornmula -(CH2) nOOOH, 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 fornula,- N HR25, wherein n.i , 2, and wherein
gF\’25 Ps strai ght orcyﬁf%ﬁ@ﬁ@i} gﬂ%:l%%%at?mf’d)ré" 5‘?‘33119 a&é&%@ COpSfitRLe ag
quaternary group ofanirited hpdroetrbon BRfze bf 378§ RboRdbiGhieh o3l wih/ and_R28

are each, independently, a branched or unbranched al kyl group of i to 7
carbon atons and (hepirogen 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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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 phosphonic¢ acid groups of 2
to 6 carbon atonms, (D) branched or unbranched sul foni ¢ 5'8?’%[“6?&98@ of 2 to
6 carbon atonms, -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 wherein two of R29, R30 and R31 may additionally constitute a
saturated _hydrocarbon bridge of 3 to 5 carbon atons which together with

t he ni tr égkns#eaied 9y unsatuigiehheterogydlisramoups splected froyrcthe class cogsistrgmni di no

groups of thge IEﬂ{dTMbﬁpyil}l&fngi, piperidinyl, piperaziny}, morpholinyl and
thiomorpholinyl, wherein said hetcroéyclic groups are optionally mono- or
poly-substituted w_ith 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 § 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

-57-




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 atomor alkyl of 1 to 3 carbon
atons, and wherein tw of R32, R33, R34 and R35 may ag?i}}lon %]O
constitute a saturated hydrocarbon bridge of 3 to 5 ¢ 8He'B Rhi 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
atoms, (ii) -COOH, (iii) -SO2CH, (iv) -PQ(OH) 2, (v) a group of the
formila - COOR36, wherein, R36 is. strdgiight r gr nched, al kyl of 1 to 5
carbon atoms or cycl oaf#§Pn gemsingsgidiydegeprban Byl SOEQOHaNYIePF@@de 39 21

November 2003 -0-, -NH-, or -NMe-,
(iv) -COORI107, whereiﬁ R107 is a hydrogen atom, or straight or branched
~ alkyl of 1 to 7 carbon atoms ,

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

(a) oxo,

(b) -OH,

(c) -OR!13 wherein R113 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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(vi) a group of the fornula NR37R38, wherein R37 and R38 are each,

I ndependently, a hydrogen atom alkyl of I to 6 carbon atons, cycl oal kyl
of 3 to 6 carbon atons or acyl of 1 to 7 carbon atons, or whereon R37 and
R38 constitute a saturated hydrocarbon bridge of 3 to 5'&RVEBREANFs 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 atonms or cycl oal kyl
of 3 to 6 carbon atons, or wherein R39 and R40.constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atonms which together with the nitrogen
atom bet ween them {y m@OhR1 B Qaecdih R116 {gg,,[ky@agllymgaﬁbgh atBfg, carbon atomin
sai d hydrocarbon bridge is optionally replaced by - 0-, -NH, or -NMZe-,
(viii) a group of {Be f&Nnula -OR41, wherein R4l is a hydrogen atom or an
al kyl or acyl group:of on atonms, (ix) a group of the fatmula
-SR42, wherein R42%|) ﬂgeﬁa?rggaéﬁoli%tom or an - al kyl or acyl group of 1| t
carbon at ons, (x) {ION, heterocydlys sefecadi feinn hegiass poraisting of fyarotidirgl, NVB. 1

piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and

o7
e

(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




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
atonms whi ch together with the nitrogen aton(s) between?t N§FHRER0RS
heterocyclic ring, -40 21 Novenber 2003 (H) groups of the fornula - NR4GR47,
wherein R46 and R47 are each (1) independently a hydrogen atom phenyl
which is optionally nmono-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,

i m dazol i di nyl, pyrrolioRiR0 (phéreal R @0y hydrpgepeoriatiydyf | to picpdoazi nyl

nmor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrof uranyl, ber#®8%Poxol yl, tetrahydrothi ophenyl and suifol anyl,
wherein said het er%ZYCAl'x&er%;}%ﬁ@gko%p%@l%bt@&‘ﬁbﬁxyth@@l&@scd?{sisﬁﬂé yf substituted
with noieties indepéndently “sel éected fromthe class consisting of. (i)
0Xo0, ' 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,

(iiif} mitro, or
(iv) halogen,
(B) methyl,
(©) -CN,
(D)} nitro, or
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(i) -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 al kyl ' 0 6
carbon atons), -NH2, -NHMVE or -NMe2, (c) acyl of 1 to Hgé’?%”&%%r,]?%ﬁ'erein

any hydrogen atom of said acyl group is optionally replaced with -OH, -ORl
11 (wherein R111 is an alkyl noiety 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 atonms, or wherein RI02 and R103
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with Bk Hi’lpg@gen atom between themforma heterocyclic ring, and
wher ei RPNE. Ear bon atomin said hydrocarbon bridge is optionally replaced
by -0-, -NFE Sbor - NMe-,  or (e) -COOR104, wherein R104 is alkyl of Ito 7
atoms, Ziiiig=CEHINRYOSRL06, wherein RLO5 and R106 are each independentl|y:
(a) a hﬁ/,]drqge{] atom -41 21 Novenber 2003

18 CI;

‘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 ~OR21, wherein R2! js 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,



(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 atons, or, wherein RL05 and R106 cons?ﬁﬁ@?@ﬁ%méégﬁrated
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
at om between thém- 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

alkyl of 1 to 7 c on_ at ons v) .straight or branched alkyl of 1 to 7
carbon atons, al kg(j?s/)l S(Sﬁa‘gg’lt%h?gd%ﬁiagq??gacﬂ eé} Bohcabhatomspr cycl oal kyl of
3 to 7 carbons, whereidycRAkyPbf IR BearByfi@@en atoms of said alkyl, alkenyl,
al kynyl or cycloalkyl group’is optionally replaced with a noiety

e

i ndependent |y sel €€} ek grovpret the fermids ((FnsTQ@Oh wherein idy Opker 2, (b) - OH,

(c) -OR113, wherein R113 is ?I kyl of 1 to 6 carQ n at ons,
: ) a group of the formula ~(CH),COOR4, wherein n is 0, | or 2, and

wherein R23 is straight or branched alky! of i to 6 carbon atoms, or

.('c) a group of the formula —(CH,),CONHRZ25, 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 jg
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,

- (d) -CONRIOZRIO03 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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(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 cycloalkyl of 3 to
7 carbons, (vi) 6cyl of Ito 7 carbon atons, which mayb;g ﬁtrai ht granched
or cyclic, and wherein one or nore hydrogen atoms of $a BV%{E%QQP up is
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)
-NHCOwe, (g) oxo, (h) -CO2 R116 wherein R116 is alkyl of 1 to 3 carbon

at ons, (iii) -CONRIOSR106 wherein R105 and R106 are each independently:
“(a) ahydrogen atom, or
(b). straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms, wherein said alkyl or cycloalkyl group is optiénally

monosubstituted with -OH, -OR123 {(wherein R123 is an alkyl
moiety of 1 to 6 carbon atoms), -NH;, -NHMe, -NMe,,
pyrrolidinyl, pipeﬁdinyl, 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
-0-, -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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(1) -CN, 0) the halogen atons, (k) heterocycles selected fromthe class
consisting of imdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl, thionnrpholiny% t hi zoliggnyl,
azepi nyl, tetrahydropyranyl, tetrahydropyranyl, benzotf QWU e 20

t et r ahydr ot hi ophenyl and sul folanyl, and (1) aryl or heteroaryl selected

fromthe class consisting of phenyl, naphthyl, indolyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl,
i soxazol yl , imdazolyl, isothiazolyl, oxadiazolyl, triazolyl,

ezl b1rut any bt b GRS ke 5 Y e Btk "1V
benzi m dazol yl , quindGiliciéth ond SO ALY hatomsBiTshidYakyl SR IohESRIy:
cinnolinyl, pthalaninyl, quinoxalinyl,” napthyridinyl, pteridinyl and

qui nazol i nyl, (vi ir)epla&ym%@g,mms@cﬂedirg@th@@la(sawnmtwg ot heteroaryl which

Is selected from ';(I@ja aEREP consi sting of phenyl, naphthyl, indolyl,
t hi ophenyl, pyridyls pyrrmdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
Qby

pyrazolyl, isoxazqhyl , optlSadeldh R113 &olRI 32 Pkyb carBé@ong0!l Y1 . triazolyl,
t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, {¢) -NH

(d) -NHMe,

(e) -NMe;,

() -NHCOMe,

(g} oxo,

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

(i) -CN,

(i) the halogen atoms,

(k) heterocycles selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl, 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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-43 21 Novenber 2003 benzo[ b]t hi ophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,
cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl eridin nd e
qui nazol i nyl, wherein said aryl or heteroaryl noiety |%P§ ¥%BW§&h9§
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 consjisting of imdazolinyl,

i m dazolidinyl, pyrrolinyl, pyrrolidinyl | peridinyl, piperazinyl,

mor phol i nyl , t hi onothoitiaight Ofbl‘ﬁn@;@élalkdl ﬁ@/fto Teaterps, whierein said alkyl/ dr opyr anyl |

tetrahydrofuranyl ben | I tr dy ot.hi ophen n ul f gl anyl ,
wherei'n said heter ocyclzrlﬁgle roébm}aél&g tfs p“ﬁ‘f’{‘}’%n 18 Ie%@ﬁfgﬁt%&n%f e or nore
moi eti es selected f romlisbeomdia'mg of ceakigef Gtotis, dthtzhbad lﬁgmheafaﬂ?of strai ght
or branched alkyl of 1 to 6 carbons, and -ORl1 18 (wherein R
hydrogen or al kyl of 11t0cﬁ@rbfmsbmd—éﬂb’n'°§)(whmcin(&})1 5% hadrogen aralibyl afiched
al kyl of 1 to 7 atons, gﬂ%salkyl noiety is optionally substituted
Wi th one or nore nnletles s &t ’

(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 of lto 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
(ix) -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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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) ar r ryl
which is selected fromthe class consisting of phenyl%Hﬁggﬁﬁﬁéfﬂﬂgndolyl,
t hi ophenyl, pyridyl, pyrimdinyl, fiuyl, pyrrolyl, oxazolyl, thiazolyl,

pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl, triazolyl,
t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[b]thi ophenyl, indazolyl, benzthiazolyl,

benzi mi dazol yl, quidkogey ktonissefgridre}lionjitteroptil icroup,is optionally Zdphcked

ci nnolinyl, 21 Novenber 2003 (J) pthal ani nyl, quinoxalinyl, napthyridinyl,
pteridinyl and qui na linyl, wherein said aryl or heteroaryl noiety is
optionally substitLﬁfxideﬂh,one or nore noieties selected fromthe Lass
consi sting of the hal ogen atons, straight or branched alkyl of 1 to 6
carbons, and - OR120 {ihhef®hn R120 i s hydrogen or alkyl of | to 6 carbon
atons), (b) a heter% cld_jit(l;o group selected fromthe class consisting of

i m dazolinyl, imdazol‘idinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

: (iv) halogen, ‘ ’

(B) methyl,
© 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 s =N-;
A2 is=C(H)-;
b is =C(802R1)—, wherein R1 is selected from the class consisting of:
(A) methyl, and B
(B) saturated heterocyclic groups selected from the class consisting of pyrrolidiny!

piperidinyl, piperazinyl and morpholinyl wherein said heterocyclic groups are
optionally mono- or di-substituted with moieties independently selected from
the class consisting of:
() 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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pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,

t et rahydr opyranyl , t et rahydr of uranyl, benzodi oxol yl, tetrahydrothi ophenyl
and sul fol anyl, wherein said heterocyclyl is optionally substituted with
one or nore hal ogen, straight or branched al kyl of 1 ?g“@vﬁﬁpﬁﬁﬁ@? or
-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 npoiety is
optionally substituted with one or nore noieties selected fromthe class
consi sting of the hal ogen atons, straight or branched alkyl of 1 to 6
carbons, and -OR122 (wherejn RL22 is hydrogen or alkyl of | to 6 carbon
atoms), (ix) -CHO, (X) %‘r@‘ﬁ%‘ﬂa‘aﬁfjttt%ﬁfﬁf Ratoms)y) -Nzy tNIdMerpst- MMsar y| whi ch
is selected fromthe clgss consisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl, isoxazol (D, 2 ealtsl 7 earbonsowherainaing hydragrmdioarafi suld, acyt i azol yl |
t hi adi azol yl, pyridazi ' triazjnyl

i ndol yzi nyl , i soi ndol yl %‘biﬁ@f/ﬁlﬁwiyﬁ’ﬁﬂ?b@n‘w} B GpHe dyheteinR b g |
QUi nol 2 nyL ci nnal § nyp oy Ao b B R SR AT M,
pteridinyl and @) naCRINRMAR 106, 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 1 to 6 carbon atoms), -NH,, -NHMe, -NMe,,
pyrmrolidinyl, 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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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 fornmula - CH2R55, wherein, R55 is: aryl or hetergggﬁl m@igﬂpés
sel ected fromthe class consisting of phenyl, pyridyl, EBYF i di nyl |
wherein one or nore of the hydrogen atons of said aryl or heteroaryl group
is optionally and i ndependently replaced with: (A) R59b which is aryl or

het eroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,and thiazolyl, wherein one

of the hydrogen ons~Af 384 r 014 | I oup is optionally
repl aced with: (i?ﬁ br%ﬁéﬁed gfpgﬁ%ganclggg&gﬁgwo 30?"’%0% 006 >CAr bon at ons or
cycloal kyl of 3 to eye¢laslk@rofatiomsarbaas,ch al kyl or cycl oakyl group is
optionally nmongo- or, pol ysubstituted w.th haloqfn or oxg, (1) -CN, (1ii)
nitro, or (i¥) R&Yl®§do 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:

(@ -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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(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 cycloalkyl of 3 to 6 carbon ato va\}érﬁt?erag ggl or
cycl oakyl group is optionally nonosubstituted with ha 098n or o>? , (D a
group of the formula -COOR67, wherein R67 is straight or branched alkyl of
1 to 5 carbon atons or cycloalkyl of 3 to 5 carbon atons, (E) a group of
the formula -COR72, wherein R72 is a hydrogen atom straight or branched
alkyl of 1 to 5 carbon atons, cycloalkyl of 3 to 5 Carbon atons or R59b 21
Novenber 2003 (F) a gro f-the fornula : OR73 hein R73 i,5 a hydrogen
atom an al kyl fIuorg%m%ﬁja@?ylggfo%F%B‘bnso?f'?wgl%wgﬁﬁe%%i%t%m, or
R59b, (G -CN, R (H h&drb%nd?railﬁﬂlbfh&i@%H@nat%sj,%n@; Zis =C(H-; and,
R7 is O, and pharmaceutically acceptable salts thereof. Even nore
preferred are cgﬁi)otﬁﬁgéof the formula I, wherein:

X s an 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
A N._-X
AN
D“N try R3

R @)

Also preferred ate the following specific compounds:
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Al is=N; A2 is =C(H)-; Dis =C(R)-, =C(H)-, =C(SQ2RI)-, =C(C(OH)- or
=C(C(ORl)-, wherein RL is selected fromthe class consisting of: (A
-RIOOC, which is: branched or unbranched al kyl of 1 to 16 car bon %égms

al kenyl of 2 to 6 carbon atoms or cycloal kyl or cycl ol RE¥TPY85¢ o 6
carbon atons, in which alkyl, alkenyl; cycloal kyl or cycloal kenyl group
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) -SOx drt - PQ(OH) 2, 21 Novesber. 2003




(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 fﬂ |ndep%§gently a
hydrogen atom alkyl of | to 6 carbon atons, cycl oal k¢l Ng¥emP& 083 car hon
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
hydrogen atom alkyl of 1 to 6 carbon atons or cycloal kyl of 3 to 6 carbon
at ons, Q where}n Rl | and R12 cofisfituteCla saturated hydrocarbon bridge
of 3to e atons which togeth th the nitrogen atom between them
[ [ and mherei gne carbon atomin said hydrocarbon
, or -NMe-, (h) a group of the
_abom or an al kyl or acyl group

: i) a grou t"q mula -SR 14, wherein RI4 is a
hydr ogen%g ..uo §>I or acyKIgP’o 0 ogr/ car bon at ons,
' \
o _ 0=8=0
0=5=0 o = Iil O
H |
H
ci cl Cl !
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-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 Rl15 R16 and R17 may additionally 009§ngg% aa%ﬁgturated
hydr ocarbon bridge -48 21 Novenber 2003 of 3 to 5 carbOn atons I"Ch
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 atonms, (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 cycloalkyl of 3 to 6 carbon atons, (iv) a group of the formula

- CONR1HR20, . wheyein R19 and R20 arl'each, [independently, a hydrogen atom
al kyl of g 6 carbon atons or c§ ' of 3 to 6 carbon atons, or
wherein RY9_and R20 constitute a sat
carbon atonp which together with

N
N= ° N—
%/N it \

0=S=0 ==N e

| o—?_o
N \ y/ N

%ji? N

0" 'NH, 0~ ToH

-82-




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, whergin R21 is hydr ogen
atom or a straight or branched alkyl or acyl group o HF°¥%“9QE§?Bon
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, -Qalkyl (wherein the alkyl noiety contains | to 6
carbon atons), -NH2, -NHWe and -Nwe2, (vi) a group of the formula

- NR23R24, qiwherei iy R23 and R24 are eagh, inq§pendently, (a) (b) a hydrogen
at om stra?gﬁ;;F? branched al kyl or acy ¥1 to 7 carbon atons or

cycl oal kyl to 7 carbon atons, mherbtp said one or nore hydrogen atons
of said al kylTor acyl group are optionalfy replaced wth a group
i ndependent | ywseJgcted fromthe class coRsisting of -OH -Qal kyl (wherein
the aIkyIE;?fN is 1 to 6 carbon at -NH2, - NHMe and - NMe2, -49

S g

=
D

Br N
O:Ezo Szzzo !
() ()




21 Novenber 2003 (c) a group of the fornmula -(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 carbondatons, or (e) a
group of the fornula -(CH2)" CONHR25, wherein n is 0, 12bMoEmbeidOfdBerein
R25 is straight or branched alkyl of 1 to 6 carbon atons, (vii) a
quaternary group of the formula Res _ | R27 Q 128 wherein R26, R27 and
R28 are each, independently, a branched or unbranched al kyl group of I to
7 carbon atonms and Q is a pharmaceutically acceptable counter ion, or
(viii) agcycloalkyl group of 3 to 7,carbon atoms, (B) branched or

unbr ancheo joxylic acid groups of ™3 6 carbon atons, (C) branched or
unbr anched Uphgsphoni ¢ aci d groups of } 6 carbon atonms, (D) branched or
unbranched syil fonic acid groups of 2t carbon atons, (E) am di no groups

of the for a N
LN | .

O:ISZO
N

J
A

74
s
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"--(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 constjtute a saturated
hydr ocarbon bridge of 3 to 5 carbon atons which toget%ENOWqu’lertzlqg3ni trogen
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
two of R32, R 3,dC|R34 and R35 may additional |y constitute a saturated

g

hydr ocar bon e of 3to 5 car boﬁ’m@xﬁﬁi ch together with the nitrogen
:(N o

N:( 0 o N

O=3s= — 0=8=0
a7 ¢
N (]
oy Ao
3 s and
Cl Cl

.
A

0 N
H

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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aton(s) between themforma heterocyclic ring, (G phenyl, wherein one or
nore hydrogen atons of said phenyl group are optionally and independently
replaced with: (i) alkyl of I to 3 carbon atonms, (ii) ECIH idah), - SO20H,
(iv) -PO(OH)2, (v) a group of the fornula - COOR36, whefel Eibpdridoo}, | = 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 atonms or acyl of 1 to 7 carboh atonms, or wherein R37 and
R38 constitute a saturated hydiQc ongdpridge of 3 to 5 carbon atons which
together with the nitrogen atom en themforma heterocyclic ring,
(vii) a group of the formula - 40 wherein R39 and R40 are each,

i ndependently, a hydrogen atom alkyl of | to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atons, or wheggi Gand R40 constitute a saturated
hydrocarbon bridge of 3 to 5 garfon gtons which together with the nitrogen
at om bet ween them form a heter i ing, and wherein -51 :

R1

wherein,
| 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
()  phenyl,
(i) pyridyl, and
(1ii) 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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21 Novenber 2003 (H) (1) one carbon atomin s
optionally replaced by -0-, -NH, or -NMe-,
-OR41, wherein R41 is a hydrogen atom or an

ai d hydrocarbon bridge is
(viii) a group of the fornula
al kyl or,

car bon atons,

(ix) a group of the formula -SR42, wher el

ﬁ&élxg%eorlég,ogf l1to7

'S

ydr ogen

atom or

an al kyl

or acyl

group of 1 to 7 carbon atons,

(x) -CN, or (xi)

Ras wherein R43, R44 and

an am dino group of the formula 43 N A R44 '
al kyl of 1 to 3 carbon

R45 are each, independently, a hydrogen atom or

atons, and wherein two of R43, R44 and R45 may . additionally constitute a
saturatgd,hydrocarbon bridge of 3 to 5 carbon atons which together with
the nit FEYER- Hrdshires) sempdiatestand predsotnreny hrausified i chromrtoggaphy on

silica gel and/or recrystallization, and characterized by one or more of the following
techniques: NMR, mass spectroscopy and melting point. Starting materials and reagents

are either commercially available or may be prepared by one skilled in the art using

methods described in the chemical literature.

g

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 ScoH  t - N
2 e = 2) Acid o 0
Heat Q( 3
NCO H R
R4
I v V
R Z\ R R Z\ R
P,S, I - Hydrolysis |
— P
' SYN S Sx N0
- X 7
N N—R
R* RrR*
Vi Vil

An appropriate amino acid (III) 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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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, satg{gted or&ﬁﬂﬁaturated
het er ocyclic groups selected fromthe class consisting Pv

pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and thlonDrphollnyI,
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

(0) 2L kY offenie shidef. S@iRRAPoe WERGRM bULABOM AL Ao B! o ouP

Is optionally replaced wth her e noi ety
of 1to GH@aﬂﬁdﬂJcmele)SaUh NEEPateMWQd)OS),mmten@ediatao;dido@éem: atid ig car bons,

mhereln a said_.acyl. .group s Q tio allly replaced with
e o e LT R

- NH2 - NHitdfiaric acfkl\/ﬁﬁthaﬁfk)llfomgl?dﬂi&ﬁsmmmedcm &ﬁ@am@mdnm&j iakg each

|ndependentl a h drog n atom or al ky at ons, wherei n R102

and  R103°EGREOr pHeUS g PERSuLs e SE%TFQBW@FQ‘BI@\Q oV OIIBMP GOIEISG;SEQ bon -

collection of the hyda_ntom 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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atons which together with the nitrogen atom between themform a
heterocyclic ring, and wherein one carbon atomin said hydrocarbon bri dge
is optionally replaced by -0-, -NH, or -NMe-, or (e) ﬁIER rrfﬁhgein
R104 is al kyl of Ito 7 atoms, (iii) - CONRLOSR106 wher e? hNEf 106 are
each independently: (a) a hydrogen atom (b) straight or branched al kyl of
1 to 7 atons or cycloalkyl of 3 to 7 atonms, (c) benzoyl, (d) benzylor (e)
phenyl, wherein said phenyl ring is optionally nono- or polysubstituted
with -OR112, wherein R112 is alkyl of 1 to 6 carbon atoms, or, wherein R105
ydyocarbon bridge of 3 to 5 carbon atons

d R10 t t ed
m ch tgagi%ﬁg?dsv#ife i SFWH‘%r?cfgerﬁa‘f‘om%%%@rr ¢Haray teoypthesizrsiasr ocycl i

ring, amthswied & ScHeiR IF Ad@RcicABeiddy, sai d hydrocarbon bridge is optionally
replaced by -0-, -NH, or -NMe-, (iv) -COORIO7, wherein RIO7 is a hydrogen

atom or stralght or branched al kyl of 1 to 7 carbon atons, -53
Scheme I

’ I | N
N
X\O PP Vil N o
O\) I

R Z. R
-
Acid \\[%;J/
N

I (A*=N, AZ—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.



21 Novenber 2003 (v) oxo, -OH -OR 13, wherein R113 is alkyl of |I to 6
carbon atons, -OCOCH3, -NH2, (f) -NHWMe, -NMe2 -CO2H and -CO2 R 14
wherein RI 14 is alkyl of 1 to 3 carbon atons, or cyc K f to 7
carbons, (vi) acyl of 1 to 7 carbon atons, which may b%P§PW%+%%€¥§%ranched
or cyclic, and wherein one or nore hydrogen atons of said acyl group is
optionally replaced with a noiety independently selected fromthe class
consisting of: -OH  -OR 115 ,wherein R115 is alkyl of 1 to 6 carbon atons,

-NH2, - NHME, -NWe2,

Scheme III

R |Z\ R : l =
= .
N X N-halogen succinimide
3
R A

oy - G

_ Hal
1= 2= =
I (A'=N, A2 =CH, D= CH) | (A" =N, A2= CH, D = C-Hal)

P

- - N N —_— N\_ N
oy e
M E K

[ {(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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- 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 atonB alkenyl or
allcynyl of 2 to 7 carbon atons, or cycloal kyl of 3 tg ? ?mhereln
one or nore hydrogen atons of said al kyl, alkenyl, ynyl —or cyc oal kyl
group is optionally replaced with a noiety independently selected fromthe
class consisting of: the hal ogen atoms, -54 21 Noverber 2003 (k)

het erocycl es sel ected fromthe class consisting of pyrrolidinyl,

pi peri di nyl, piperazinyl nnrpholinyl and t hi onorpholinyl, and (1) aryl or

het er 0aiy! AN AU draT A Elcass, OFf &getg{hcﬁﬁt%n{wqt?t LN AR

pyri dyI | ny pyr oxazo §R108
wher ei nrmtae mth an(e&ae)ctraplyle mchraeraan@a;nc;tb- biunedd dr Sodbe keirtehide; @3yt he group

con oy R BRSSP e Bl o el bt oar o ot
i's arylthiosulfonate, an alkyl or aryl chloroformate, an alkyl halide, N N-dimethylformamide

or sulfur dioxide, to produce the anolog of 1 (A' =N, A’ = CH) where D is a carbon

substituted with various groups, such as Cl, Br, I, CN, an alkyl group, an alkyl or aryl

sulfone, an alkyl or ary! sulfide, CHO, or a sulfinate salt. The sulfides may be further

oxidized with a reagent, such as potassium peroxymbnosulfate, or m-chlorobenzoic acid, to

provide sulfoxides or sulfones. The sulfinate salts may be further transformed to produce

sulfones and sulfonamides as described below,

More 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

' alky! 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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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 al kyé le 1 t%Oﬁ car bon
atons), (b) a heterocyclic group selected fromthe clags QUHEPLENG 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
or al kyl Cofnpduida 18A! a7, b8e @ty D A i | of 1
to 7 atons, p\/\/nerga?n sai d_al ky?%tr%o]? etCyCi@)éRi%{i?gg\gngals Lﬁ%ﬂﬁ@th one
or nore FY&Eobingd by beeting the eysanemagricsivm sporiss astgengrateld abhee withagen at ons,

strai ght I ' rhon - 1 erebpn R 19 is
nycr ogen e PSR SRRy o EMbrcnhcd o 85 506R0N i, TR 2 RREF o Ruoo
is: (a) Brefdratily atvet e4®AC wndehircineit atrasphet d6t foem 3 M tol [as6efsRNSi Sti ng of
henyl, thi aphenyl, . i dyl rimdinyl, furyl, rrolyl, oxazolyl,
F hi aZoI yP[lP%‘ﬂgg &f?fg%% f", W%’%P%H"‘s‘a'?’aﬂéﬂw OY5r %h%{t gﬁ&am 1 o Faflgwing
opti onal hyenshiBgfof eagPleith aQRBuPSodiRA BiciRioRhte SRorkB) ahd Fetifidanth, R =
N, A?=CH, D = C-COzR) 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, A? =
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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cl ass consisting of the hal ogen atons, 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,sﬁhpﬁﬂﬂ??ﬁ¥% and

t hi onor phol i nyl, wherein said heterocyclyl is optionally substituted wth
one or nore hal ogen, straight or branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R121 is hydrogen or alkyl of 1 to 6 carbon atons), or (c)
straight or branched alkyl of 1 to 7 atons, wherein said alkyl noiety is
optiona%l s% tituted with one or nore noieties selected fromthe class
consi st ﬂé“ﬁf t he 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

I's selected fron1th% cl ass consisting of phenyl, thRopbenyJr’ pyridyl,
pyrimdinyl, furyl R 7Q| R, oxazolyl, thiazolyl, py [aﬂ) yl, isoxazol yl
and i m dazol yl , | - =
‘ =
e "_ N N X
N..}(N RE-X o \\}l/
S\,N \ - N—IRa
R Rt
R* 702
o N,
N ( j
() )
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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(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 t the
4-position with: (A) R59c, which is aryl or heteroaryl§Pp®&%ﬁ§%%gpgn1the

cl ass consisting of phenyl, thiophenyl, pyridyl, pyrimdinyl and furyl,
wherei n one of the hydrogen at ons of 'sai d 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 cycl oal kyI of 3 to 6 carbon atons, which

al kyl OrFSIY&JJ:BEWJrkugJa‘?%%uhﬁfat%ﬂté %h%hhas gﬂgz Qwﬁl edf Yﬁ“'yltf'

hal ogen or oxo
carbon substituted with an acylated plperazmcsulfonamlde are obtained.

Alternatively, these compounds may be obtained by treating a solution of the
corresponding piperazinesulfonamide, in a solvent such as dichloromethane with an
appropriate alkanoyl or aroyl chloride, in the presence of a base, such as triethylamine, at
about —20 to 20 °C, preferably about 0 °C for about 15 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 I (A’ =
N, A? = CH) and where D = is a carbon substituted with an urea functionalized

piperazinesulfonamide are obtained.

Alternatively, compounds I (A' =N, A% = CH) and where D is a carbon substituted with a
piperazinesulfonamide which itself is further N-sulfonylated may be obtained by treating a
solution of the corresponding piperazinesulfonamide, in a solvent such as dichloromethane
with an appropriate sulfony! chloride, in the presence of a base, such as triethylamine, at
about ~20 to 20 °C, preferably about 0 °C for about 15 min to 2 h. Following quenching,
for example with aqueous sodium bicarbonate, workup and purification, compounds I (A'
=N, 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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(© 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 or mul a

wherein R67 is straight or branched alkyl of 1 to 5 c 8n'5?%&?5§
cycloal kyl of 3 to 5 carbon atonms, (E) a group of the fornula COR72,
wherein R72 is a hydrogen atom straight 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

20, R5g B N RSTEHRTLAL 7% Lo bbbl Sumel D L0 7
t her eaf hdfegenh@N, OHES, en kel groep, eani@Uodayihifideesilfokieloashifodeengy be Al s
=N l'g‘rzepared ascéeszrlbed bc?ow and outlined in Scheme V. In Scheme V, M is a metal atom,

such as Li or Mg, Halis Cl, Br or I, and E is an functional group transferable by an

electrophilic reagent and can be, but is not restricted to, Cl, Br, I, CN, alkyl, CHO, SO,M,

SO;R or COzR, where R is alkyl or aryl. " ’

Scher_ne Vv

=
N-halogen succinamide
N N
e 4»71
_ N R3
R4

[ (A* =N, A2= CH, D = CH)  (A1=N, A2 = C-Hal, D = C-Hal)

7
R IZ\ R RS Z\ _R?
1o
N\ N .
2, E* Eﬂ—\f;a
R

| (A* =N, A2 =Hal, D = CH) I {At=N,A2=E D=CH)

1. RM
2, H*

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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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 aﬁ 6 caéb 03atom; or
cycl oal kyl or cycloal kenyl of 3 to 6 carbon atoms, in Ghi"CKd ?3?{

al kenyl , cycl oal kyl or cycl oal kenyl group one or nore hydrogen atons are
optionally and independently replaced with: (i) oxo, (ii) a group of the
formul a - COOR18, wherein R18 is straight or branched alkyl of 1 to 7
carbon atonms or cycloal kyl of 3 to 6 carbon atons, (iii) a group of the

formul a T@az:mgm I (MerNalAﬁ =S @, (Rmoam)eﬁ@be tréa'ﬂﬁq%@gﬁeﬁt's%chés
hydr ogen rbon. at oms or cycl oal k of 3 to 6 carbon

to .6 C
at ons, ﬁixﬁ»ﬁ% ldﬂ%ﬁﬁ‘aswd’f% &+ el agcyelopeatyl megaesivy mudqc,ta@nbcbm dge of
3 to 5 carpao %%Efe%lﬁhoﬁ@@@tt@eﬁo“Ctlll}lde}g't?ln@ttamg el g Vfﬁ g t hem
2894 9 dtbcar bon

forma heterocycllc ring, and wherein one carbon atomin
bridge | $MAILEBINAFysuchps BN Syidiegen chjoride dudaturated NHYE! soh{tlon) isahet eided of t he

it A S T T

obtamed
The ha;ogen substituted compound I (A' =N, A% = C-Cl, C-Bror C-], and D = CH) may
be transformed 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, N, N-dimethylformamide or

 sulfur dioxide, to produce the analog of I (A' =N, D = CH) Vf.rhere:'A2 is a carbon
substituted with various groups, such as Cl, Br, [, 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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one or nore hydrogen atons of said al kyl or acyl group are optionally
replaced with a group independently selected fromthe class consisting of
-OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6_carbon ataons),

-NH2, -NHWVe and -NMe2, (v) a group of the fornula -NRZ%@QYGW%?Q% R23 and
R24 are each, independently, a hydrogen atom straight or branched al kyl or
acyl of | to 7 carbon atons or cycloal kyl of 3 to 7 carbon atons, wherein
said one or nore hydrogen atons of said al kyl or acyl group are optionally
replaced with a group independently selected fromthe class consisting of
-58 211:Novenber 2003 -OH, -Qalkyl (wherein the alkyl noiety is 1 to 6

car bon T306HR0RL groupEansformatipnsaied allavethe dedyatizagoroefiR ‘ofln paichler, vhen

- ( CH2) RGN roMhEh&] & ;0ud , r d roup.of.the farmul a
- (CH2) " OOOR2D, Wher 8i Iﬁaénﬁlteg bﬁw %%up2§hegen%alg%&?§ Fa ?ﬁqﬁg? f éa‘%r"%}ﬂb ht or
br anchedylgraups by fechinifeesdmoamtin theatrt i, exaimple(t) treatigg 8 ¥6luGén $f1ge f or nul a
- (CH2) 'h%pgg%,bev@qr einn .t'hs 0,. 1 or 2, and wherein R25 is straight or
br anché& yel QF ! B{YiPs WLh AP SFgangmsiallic reagent such as an aryl borona_te, :
boronic acid or stannane, in a solvent such as a mixture of toluene and ethanol, in the
presence of a base, such as aqueous sodium carbonate, with a metal catalyst, such as
Pd(PPhs)s, at about 75 to 110 °C, preferably about 85 °C for about 2 to 24 h. Following
workup and purification, I (R* = CHC4HgAr) is obfaiued, where 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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(vi) a quaternary group of the fornmula wherein R26, R27 and R28 are each,

I ndependently, a branched or unbranched al kyl group of I to 7 carbon atonF
and Q@ is a pharmaceutically acceptable counter ion, Vi i cl oal ky
group of 3 to 7 carbon atoms, (B) branched or unbranchggh%é?ﬂ%?§¥@é 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 each, independently, a_ hydrogen atomor alkyl of 1 to 3 carbon atons,
and \Ahert@ﬁﬁ?gt“agl fofuitRblg oxidiging agrat sush agRptasiam prrakyneeselite (e givee a

sat ur at aichydé Ke BARIdH drd0R thln Fedlt Wity ﬁ%ﬁéﬁl@é@ﬁ?&ﬁﬁ%@% thf dudif" Pon

atons which together wt e nitrogen ato t wee orma
het er Ocygi-iatkh.r Upgn work_gp and purification, carboxylic acid XI is obtained. Intermediate XI

is then reacted under standard peptide coupling conditions, for example treatment with 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride (EDC) and 1-
hydroxybenzotriazolg (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 A! = N, A?=N, and D = CH may be prepared as
illustrated in Scheme VII and described below.

Scheme VII
R RR_Z. R
| [
NH,NHCHO X Acid Z
X —_— ! - .
H—T( N
P{ N 3 NN R*
R R
R4
Xil [(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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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 Mheéﬁh 8§b R32

R33, R34 and R35 may additionally constitute a saturat Wﬁﬁﬁ?f B

bridge of 3 to 5 carbon atons which together with the nitrogen aton(s)
between them forma heterocyclic ring, (G groups of the formula - NR4AGRA7,
wherein R46 and R47 are each independently a hydrogen atom phenyl which
is optionally nonosubstituted wth hal ogen, or. R100d, wherein R100d is as
her ei nbefore defined, (H) saturated or unsaturated heterocyclic groups
selected fromthe class consisting of pyrrolinyl, pyrrolidinyl,

pi peri dl'melmvenn@@fsqaun&ldesmewatHewilo@Bg syﬁthétfefm&lag%k' nyl, wherein said
het erocyclic groups are optionally nono- or Stituted with noieties
i ndependent|ly selected fromthe class consisting of (i) oxo, (ii) -OR101,

wher ei N Fhihlik Bxamples

. Example 1
c cl
cl d
+ \Q/ B s

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) (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 Me2,
acyl of 1 to 7 carbons, wherein any hydrogen atom of sa oxegper 2008up i s
optionally replaced with -CH, -OR1 1 1 (wherein Rl | Is an alkyl noiety
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

IR O R (AN A e A T A
sai d lmydolpcAfbOtindg £4G6orh &m&am@vkmgﬂ,nhm?da@yn 0V, (4:3\kmol F%Q{raS‘ NMe-, or
(e) 009?104 wherein R104 is. al kyl of Ito i i |§ 105R106

wher ei 990 SThs fpxpawagscaled ypger; d@ﬁ@iﬁj}é\.ﬁ‘ﬁ tybe and heated at 130-140 °C for 3-
4 days, concentrated and purified by silica 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.

o

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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(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 polysubstituted with
-OR112, wherein R 12 is alkyl of | to 6 carbon atoms, 2bNOV&RRS'A093R105 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
repl aced by -0-, -NH, or -Nwe-, (iv) -COOR107, wherein R107 is a hydrogen

atom or s | . f t rbo tonms , (v) straight
or branc he%dng%lgglEhe%acF&?gﬁt} er@gp%% H@%{j glrlrtg(l1 wé‘ﬁé?@: HPQEQWMMO‘V@ aghOst o 7
car bon at oﬁpéqtlog;drtﬁ;icahd)adricyxhtranéd. 3 Hﬂefidwwk m],lﬁeﬁ"ﬁ? @ﬂ*’ib?g&:}&ro?ﬁa{ﬂ%g y.to

hydr ogen aj: f, sal kyl , al kenyl, alkyn or cycl oal kyl group-i's
optional | ﬁlgger%fng%%rﬁ ovmg‘ﬁaﬁ{ﬂﬁ%ﬂ‘g?%‘ir&ﬁe?igrﬁéﬁéha@hilﬁ (P-Bep)edbedrddndametee cl ass
consi st i ngehafactefizgd byX B, NMRndw6dds spectroscopy.

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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-61 21 Novenber 2003 (c) -OR113 wherein R113 is alkyl of 1 to 6 carbon
atons, (d) -OCOCH3, (e) -NH2, (f) -NHMe, (g) -Nwe2, (h) -CQ2H, and (i)
-C2 R114 wherein R114 is alkyl of 1 to 3 carbon atons Woved cloal kyl of 3
to 7 carbons, (vi) acyl of | to 7 carbon atons, which ﬁéyoﬁgné?ﬁéﬁa ht,
branched or cyclic, and wherein one or nore hydrogen atons of said acyl
group is optionally replaced with a noiety independently selected fromthe
class consisting of: (a) -OH, (b) -ORl15 wherein R115 is alkyl of | to 6
carbon atons, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOWe, (g) oxo,

Example 4

Ci Cl

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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(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 apd thionor i nyl,

and (1) aryl or heteroaryl selected fromthe class coﬁgwgv?W$”&ﬁthenyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, (vii)

- SO2R108, 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, wherein said aryl or

heteroaryl noiety is -62 21 Novenber ptionally substituted with one

or nore noieties selected fromthe l%égggggonsisting of the hal ogen atons,

straight or branched alkyl of 1 to 6 carbons, and -OR117 (wherein Rl 17 is

hydr ogen o¥l ! 1 to 6 carbon atogs )@ heterocyclic group

selected fro cl ass consisting of pyr Hi nyl, pi peridinyl,

pi per azi nyl hol i nyl and thi onorpholit wherein said heterocyclic

group is optioP?IIy
o

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

substituted wth one or nore noieties selected fromthe class consisting
of the hal ogen atons, straight or branched alkyl of 1 to 6 car bons, and
-OR118 (wherein R118 is hydrogen or alkyl of 1 to 6 03{ % r (c)
strai ght or branched alkyli of 1 to 7 atons, wherein safd V?V e |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
atonms), (viii) -COR09, wherein RI09 is: (a) aryl ‘or heteroaryl which is
sel ected fromthe class consisting ofExappiyyl , thiophenyl, pyridyl,
pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl and pyrazolyl, wher ei n
said aryl or heteroaryl noiety is optionally substituted with one or nore
noi eties selected fromthe (b) class consisting of the hal ogen atons,
straight or branched al kyl of Ito 6 carbons, and -OR120 (wherein R120 is
hydr ogen or ; | to 6 carbon atonfi_a~heterocyclic group sel ected
fromthe cl ass |st|ng of pyrrolldlnyl,iilz-ridinyl, pi perazi nyl,

nmor phol i nyl an hi onor phol i nyl, wherein sa&xd-heterocyclyl is optionally
substituted

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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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 alkyl of 1 to 7 atons,
wherein said alkyl noiety is optionally substituted wftNOGHRPHZREr 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, pyrimdinyl, furyl, pyrrolyl, oxazolyl,

t hi azolyl, pyrazolyl, isoxazolyl and i mdazolyl, and the hal ogen atons, X
is an oxygen atom R3 is branched oExdmiy¢anched al kyl of | to 3 carbon
atons; R4 is a group of the fornmula - CH2R55, wherein, R55 is:

CI\Q/CI Cl Cl

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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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 on f the rogen
atoms of said aryl or heteroaryl group is optionally rgbﬁa&%ab@%#%ﬁ: (i)
branched or unbranched al kyl of 1 to 6 carbon atons or cycloalkyl of 3 to
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 al kyl or cycl oakyl group
is optionally nonosubstituted with halogen or oxo, -64 21 Novenber 2003
(D) a group of the fornula - COOR67, 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 formula -COR72, wherein R72 is a hydrogen atom straight or
branched al ky#! -@ &5 carbon at ongQr aval kyl of 3 to 5

Ny ¢ N
N 0 Ne— 0o
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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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, (Q
-CN, (H) nitro, or (1) halogen; R5is C; Zis =C(H)-: is d;

and pharmaceutical |y acceptable salts thereof. Especiafl Qﬁﬁ?®?@5%@8 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 -Rl100e, which is: branched or unbranched al kyl of 1 to 6 carbon
atons, alkenyl of 2 to 6 carbon atons or cycloalkyl or cycl oal kenyl of 3
to 6 carbon atons, in which alkél %l§§n¥ cl oal kyl or cycl oal kenyl
group one or nore hydrogen at and i ndependently repl aced
with: (i) oxo, (ii) a group of the fornmula -COORL8, wherein R18 is straight
or branched c '

ci cl
N
N N o
N MeO,C— N
Br Br
8 9

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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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 21
Novenber 2003 (B) cycloal kyl of 3 to 6 carbon atons, o?g\whgg%g?%%§ 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 formila -OR21, wherein R21 is
a hydrogen atom or a straigh r acyl group of 1 to 7
carbon atons, wherein one or tr%?@ h{/ rgdgjﬁRZédgxns f said al kyl or acyl
group are optionally replaced with a group i ndependently selected fromthe
class consisting of- -OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6
carbon atons), -NH2, -NHWe and -NMe2, or (v) a group of the formula
- NR23R24, wher®@ip R &hd R24 are each, Chpdependmntly, (a) a hydrogen
@ 1 to 7 carbon atons or

atom (b) straig branched al kyl or acy

. N
o) N 0

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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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 | k wherein
the alkyl noiety is 1 to 6 carbon atoms), -NH2, -NHNbggh‘Vé%%WQQOO%C) a
group of the formula -(CH2) nDOOH, 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
straight or branched alkyl of 1 to 6 carbon atons groups of the formula
NRA6R47, wherein R46 and R47 are each independently a hydrogen atom

phenyl which is optionally nnnosubgkhﬁﬁkqg i with hal ogen, or R100e
wherein R100e is as hereinbefore define and -66 21 Novenber 2003 (O
saturated or unsaturated heterocyclic groups selected fromthe class

consi sting roki nyl, pyrrolidinyl, @lperldeyl pi per azi nyl

nmor phol i nyl an I onor phol i nyl , wher ei n” SaFd e erocycllc groups are
optionally non pol y-substituted with i es i ndependently sel ected
fromthe class ¢ n5|st|ng

N N =
‘é  MeO ngg

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 NaHCO; solution at 0 °C.
Extraction with EtOAc followed by silica gel chromatography gave compound 11 (18 mg,
35%). The product was characterized by '"H NMR and mass Spectroscopy.
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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 @Qeﬁ%krbo iety of

| to 6 carbon atons), -NH2, -NHWe or -NwMe2, (c) acyl o {0 ons,
wherei n 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 |I to 7 atons, or wherein R102
and R103 constitute a saturated hydsg %%%pgp bridge of 3 to 5 carbon atons
which together with the nitrogen atom ween themforma heterocyclic
ring, and 9 carbon atomin said hye Ibridge is optionally
repl aced by -( NH-, or -NM™e-, or (e) -COCR10 rein RLO4 is alkyl of 1
to 7 atons, (i -CCNR105R106 mherein R105 and A are each

i ndependent|y:

=

Me

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.
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atons, or, wherein RIO5 and RI0O6 constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atons which together with the nitroge at om bet ween t hem
forma heterocyclic ring, and wherein one -67 21 hbvengENO%ﬁW§“éQp%on at om
in said hydrocarbon bridge is optionally replaced by O0-, -NH, or NWe-,
(iv) -COOR107, wherein R107 is a hydrogen atom or straight or branched
al kyl of I to 7 carbon atonms, (v) straight or branched alkyl 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 hydrogen atons of said al kyl, alkenyl,
all cynyl or cycloal kyl group is ofkr@BIEIBy repl aced with a noiety
i ndependently selected fromthe class consisting of: (a) oxo, (b) -OH,
(c) -CRll% whereug R113 is alkyl of I to 6 carbon atons, (d) -OCOCH3, (e)
1 .

CNH2, ‘\Q/

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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(f) -NHMe, (g) -Nwve2, (h) -CO2H,and (i) -CO2 R114 wherein R 14 is al kyl

of Ito 3 carbon atons, or cycloalkyl of 3 to 7 carbons, (vi) acyl of I to
7 carbon atons, which nmay be straight, branched or cycﬁi& IC ﬁﬁ rein one
or more hydrogen atons of said acyl group is optionall§ “PEHT 5@ th a
noi ety independently selected fromthe class consisting of: (a) -OH (b)
-OR115,wherein R115 is alkyl of I to 6 carbon atonms, (c) -NH2, (d) -NHW,
(e) -Nme2, (f) -NHCOwe, (g) oxo, -68 21 Novenber 2003 (h) -CQ2 R1
16wherein R116 is alkyl of 1 to 3 carbon atons, (i) -CN, (j) the hal ogen

at ons, Example 14

Ci Cl

0)

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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(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, (%1 I")’V‘%'@%é%%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 al kyl 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 pyrrolidinyl,
pi peridi nyl, piperazinyl, nDrphoIin@ﬁmﬁﬂﬁlithionnrpholinyI, wherein said
het erocyclic group is optionally substituted with 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
al kyl of 1 to 6 carbon atons), or (c) straight or branched alkyl of 1 to 7
at oms, wheref T said al kyl npieky fs optionally substitutecwith one or
nore noi eti el ected fron1?ﬁi?£lass consi sting of | ogen at ons,

hed _al ky| of Nt006 carbons, and -OR1 wherein R119 is

. o]

/5(0)"—<\N

straight or br
hydr ogen or$s

1nte

H Et

0 N
>L u’n—<\n

" H

. Br
Br

XV — = B
XV n=0 XX
L XVIll:n=1

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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al kyl of I to 6 carbon atons), (viii) -CORL09, wherein R109 is: (a) phenyl,
wherein said phenyl noiety is optionally substituted mﬁth one or nore

noi eties selected fromthe class consisting of the é?gg (1§§ st rai ght
or branched alkyl of 1 to 6 carbons, and -69 21 Novenb P30
(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
heterocyclyl is optionally substituted wth one or nore hal ogen, straight

or branche f ons r. - 1 erein R121 is drogen
or al kyl 01(3" Oitllié)cg’ 1619 asgé‘i{mgcb &ﬁ @@)‘mﬁ’?) O?é‘jm’édﬁ?lyéfﬁw P%tﬁ%&f@&/ QIMS}:P

to 7 atons anditerreiotios vastheakddydt 60 MRt ArForOdtt. O @t wassma ﬁ'w‘mtéh °”e
or nore noieties sel.ected fromthe class consisting of ogen at ons,

strai ght oP5RiRiERch WpssAtragied fntp E@GAG AvaphadvitidizD, ﬂ@mgzer(lwg&@eland R122 is
hydrogen ofcondehifited Rfvadud @ (7L26PQIRAPHATE - Thﬁ'wa_s GR chrgll;‘lgographed 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
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; 59 ichis
aryl or heteroaryl selected fromthe class consisting of &éﬁ?{@ﬁ%ﬁf&"%

t hi ophenyl, pyridyl, pyrimdinyl and furyl, wherein one of the hydrogen
atonms 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,

Example 16
cl cl c o] cl o
Etso—g O il Ny =0
—\( — M= cop N=
N N\\N/N ' N, N
Br Br Br
XVill XX 16

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-



R7 is O ; and pharmaceutically acceptable salts thereof. Mre especially
preferred are conpounds of the fornmula I wherein: A is=N; A2 is =C(H)-;
Dis =C(SQ2RI')- or =C(C(OR)-, wherein R is selected m the ¢l.ass
consisting of: (A -R100e, which is: branched or unbr%{n@ﬁéﬁn%rk{/ologof lto
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, (iExhhpR 19roup of the formula - CONRI9R20,
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@ saturated hydroc Ibon bridge of 3 to 5 carbon atons which
together with ’,"- itdrlogen at om bet'wy them forma heterocyclic ring, and
wherein one carly atomin said hydr pb'en bridge is optionally repl aced
by -0-, -NH, or;=NMe-, (iv) a groupye¥ the fornmula -OR21, wherein R21 is

a hydrogen a'i‘;:a]k CuCN N“\“If .
NN " DMF §,N 0
160 ©
PO, ng c o, '
Me ’ ° hﬂé
6 | 7 N

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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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 @ é%% @?) Eralght
or branched alkyl or acyl of 1 to 7 carbon atoms or 2 N RYAT 3to 7
carbon atons, (c) a group of the fornula 4CH2) nOOOH, wherein mis 0, 1 or
2, (d) a group of the fornula -(CH2) OCOOR25, 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 O, 1 or 2, and wherein
R25 is straight or branched alkyl of I to 6 carbon atons, and saturated
het erocyclic groups sel ected from t Beemgla$® consi sting of pyrrolidinyl,

pi peri di nyl, opi perazinyl, ?Frphollnyl and t hi onor phol i nyl, wherein said
heterocycllc OF G p are op nono- 0 -|-subst|tute© with noieties

|ndependently ected from. ass cons g of (i) ox -t1) - OR101,
wher ei n Rl ‘|’ 5 1. Cyc rongBr
' _CuCN. _NIS N
On —o PPTS S:r o ___ Eihd Ethér N o
1600 N ”
Bng
CN
XXl 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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(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 (Wnerei n R
10-is an alkyl nmoiety of I to 6 carbon atons), -NH2, 5’ %2 (c)
acyl of I to 7 carbons, wherein one hydrogen atom of sal acy group 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

car bon ns mhlc her th t.he nitro o] mform a
het er ocycl ?‘cso hytiog o &h’ggﬁi Wgs%’ﬁ‘rbﬁ%ﬂldg?g%w:ﬁ‘ 213? \Aﬁgﬂlr%'@@r"ﬁ’@n bri dge
is opti onah&dedrteplsam@ﬁadm esog (2.0 rmolT 3lMer 20 ml, d8F EL®)at =S8R EDditinpher ei n
R104 is al kyl to a -72 21 Novenber 2003 (iii) - CONR105RT06

wher ei n R1#52 &ﬁae ﬂfﬂ@%ﬁeﬁ&tﬁ%@%ﬁ%ﬁﬁmﬂﬁfﬁ mip g —%9 Ef@ﬂé@@ﬁ@z WA or (b),
strai ght opybyiames Alk Yine®acliol Sidtuf WiSHREG ﬁ%‘éh Q@dxﬁ&dal 95 min bGPt at ons,

wherein said al kyl or cycloal kyl group is optionall
temperature, and then was stirred at room temp for 1 h. The reactlon was filtered, the

solids washed with Et;0, and dried under vacuum for 0.5 h at room temperature to give

1.44 g of compound 18 as a beige solid.
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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 copstitute a

sat urat ed hydrocarbon bridge of 3 to 5 carbon atons V\ﬂ%ﬂ @HVQFB@%@QQ? Wi 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 carbon atonms or cycloalkyl of 3 to 7 carbons, wherein one to

t hree hydrogen atons of said al kyl v&@ﬁuﬂg_d.ﬁoal kyl group is optionally
replaced with a noiety independently selected from the class consisting
of : oxo, -OH, -ORl 13wherein R113 is alkyl of 1 to 6 carbon atons,

- OCOCH3, -NH2, - NHW, 2, '

E—
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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-C2H, and -CO2 R114 wherein R114 is alkyl of 1 to 3 carbon atons,
kyl of 3 to 7 carbons, 21 Novenber 2003 (vi) acyl of |I to 7 carbon
or two

cycl oal

atons, which may be straight, branched or cyclic, and W@erel i
72 OF3)

hydr oge

n atoms of said acyl group is optionally repld%

or

ety

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)

- NHCOMWE,

at ons,

class ¢
and thi
consi st

oxazol yl,

(g) oxo, (h) -CO2 R116 wherein RI 16 is alkyl of Ito 3 carbon

(i) -CN, (j) the halogen atoms, (k) heterocycles selected fromthe

onsi sting of pyrrolidi nyIEg mgieggg 2g| nyl, piperazinyl, norpholinyl
onorpholinyl, and (1) a roaryl sel ected from the cl ass

i ng of phenyl , thiophenyl, pyri dyI pyrimdinyl, furyl, pyrrolyl

Ct

c.' D,

NCS \r o _30% HBOHOAC \I/ o S:I/ o
tegy

18— N\

NH,
"CHLCI,
N, 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 '"HNMR 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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(vii) -SO2R108, wherein R108 is: (a) phenyl, wherein said phenyl noiety is
optionally substituted with one noiety selected fromthe class consisting
of the hal ogen atonms, straight or branched al kyl of I_to 6 cargﬁﬁ , and
-OR117 (wherein R 17 is hydrogen or alkyl of 1 to 6 €alMBGHRE ; (b) a
het erocyclic group selected fromthe class consisting of pyrrolidinyl,

pi peri dinyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
het erocyclic group is optionally substituted with one noiety selected from
the class consisting of the hal ogen atons, straight or branched al kyl of |
to 6 carbons, and -ORl1 18 (mherehg R118_is hydrogen or alkyl of 1 to 6
carbon atons), or -74 21 hbvenbehiﬁéﬁéi%%) straight or branched al kyl of 1
to 7 atons, wherein said aIkyI noiety is optionally substituted with one
noi ety sele?ted fromthe class consisting of the hal ogen atons, straight

or br anchelugiorpf 13mg (§.06Q mmodaft i diragtby a@@)ﬂ@m(l}f\hethglqarbaﬂﬂzmldﬁ hydr ogen
O oo 01 pkoclof Boegaom akeoble ool oy RROLLANGISLR L B2 15 (2

inat 0° C. Ammonia gas was bubbled in over 1 min and stirred for 15 min at 0° C and then

at room temperature for 7.5 h. An additional 13 mg of EDC was added to the reaction,

ﬁhich was then saturated with NHs, 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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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 heter clic aup
selected fromthe class consisting of pyrrolidinyl, ﬁ W%F

pi perazi nyl, norpholinyl and thionorpholinyl, mhereln sald het erocyclyl is
optionally substituted wth 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 atoms), or (c) straight or branched alkyl of 1 to 7 atoms, wherein
said alkyl nmoiety is optionally subgtitlied wth one noeity selected from
the <class consisting of the hal ogen atons, straight or branched al kyl of

| to 6 carbons, and -OR122° (mherelﬁ R122 is hydrogen or alkyl of 1 to 6
carbon atons), and (ix) -CHO X is An\y gigen atom R3 is branched or
unbranched al kyl of 1 to 3 carbon at¥
- CH2R55, wherein, R55 is: phenyl
4-position with: (A) R59e which(
cl ass cons%gting ds N\

acetylpiperazing 1301

" ®

T

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, ﬁltered and the filtrate
was successively washed with 2N HCI, 2N NaOH and H;0, was dried and concentrated
under reduced pressure. The residue was purified via preparative TLC to give 33.5 mg

(53%) of 23. The product was characterized by '"H NMR and mass spectroscopy.
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phenyl, thiophenyl, pyridyl, pyrimdinyl and furyl, wherein one of the -75

21 Novenber 2003 hydrogen atons of said aryl or het?roaryl group is (i v)
optionally replaced with: (i) methyl, (ii) -CN, ii'iJ nitro, Y
hgl ogen, {B) Prethyl, (C) -CN, (D) nitro, or (E) halg é‘ﬁ"erﬁ%eﬁ?&% Zis
=C(H)-; and, R7 is O ; and pharmaceutically acceptable salts thereof
Penultimtely 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 24

This Example describes an alternate synthesis of intermediate XXI of Example 18

:l,o
{-m.

O
CFs )LN>Y C 1 10N NaOH /Q
N CFa dloxam_a, ,HZN
QCI L[HMDS 2.6NHCl =
;3 |

cl
XXHi : XXy ¢ XXV
: | o l
D'a C\Q’CI (-7/\“ cl
XXV]I E;
N"Y N lchiuroathana
Q\,N le} \( mphir;y;ﬁre\gsphlne 5 N o
: XXvi

XX XXVIN

'lhlophosgena
EtyN

Ci

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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(A) nethyl, and (B) saturated heterocyclic groups selected fromthe class
consisting of pyrrolidinyl, piperidinyl, piperazinyl and norpholinyl
wherein said heterocyclic groups are optionally nono- or di-substituted
with nmoieties independently selected from the class coh¥pPwmbry28P3(i) oxo,
(i1) -OR101, wherein R101 is: (a) (b) a hydrogen atom alkyl of I 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 -Nwe2, or (c), acyl of 1 to
7 carbons, erei n one hydrogen atom of said acyl group is optional

repl aced wiltaCOgpd tﬁ@&lﬂﬁdﬂf@ﬂéﬁ grtrected with EtQacy | The praspicdayer ofas rint:@)arﬁfl

carbon at OB oentrA¥El? undeNeNGceQrprésyg\% %m#hie irdsldue %?&9@433\99 fafier ein R105 and
R106 are each i1 ndependently: ™ (a) a hydrogen atom or
chromatography to afford 2.78 g (82%) of XXV as an oil. The product was characterized

' by 'H NMR and mass spectroscopy.

Thiophosgene (0.723 mL, 9.48 mmol) was added to a solution of 2.75 g {7.90 mmol)
XXV in 28 mL CH;,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 reduced pressure. The
residue was purified via ﬂashn chromatography to afford 420 rﬁg-'pf-'impure XXVI, and 290
mg of impure XXVIII contaminated with triphenylphosphiric 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 concentrated
under reduced pressure. The 420 mg of impure XX VI was treated under-condiéi'ons similar
to that described above. After isolation, both residues were co.mbincd 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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(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 alkyl nmoiety of 1 to
6 carbon atons), -NH2, -NHWe, -Nwe2, pyrrolidinyl, pipéNodémiyer, 2003

pi perazinyl or norpholinyl, or, wherein RL05 and R106 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between themforma heterocyclic ring, and wherein one
carbon atomin -said hydrocarbon bridge is optionally replaced by -0-,
-NH, or -NMe-, (iv) -COORL107, wherein R107 is a hydrogen atom or straight
or branched alkyl of | to 7 carbon atons, (v) straight or branched al kyl
of I to 7 carbon atons wherein OneEQ&n%$QS hydrogen atons of said al kyl
group are optionally replaced with noreties independently selected from
the class consisting of (a) oxo, ~(b) -OH (c) -OR113 wherein R113 is al kyl
of 1 to 6 carbon a§ons () -0OCOCH3, (e) -NH2, £f) -NHNEm

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.

‘-125-



(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 atoms, which nay be straight, branched or cyclic,
and wherein one or two hydrogen atons of said acyl grotipNPEwRsiZ8Ral |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) -NHCOWwe, (g) oxo, (h) -CO2 R116 wherein R116 is al kyl of 1
to 3 carbon atons, (i) -CN, (j) the hal ogen atons, (k) heterocycles

selected fromthe class consisting of pyrrolidinyl, piperidinyl,
pi perazi nyl, norpholinyl and thiono E?l , and
Ci Ci 7 - C

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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(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 cl ass
consisting of pyrrolidinyl, piperidinyl, piperazinyl ahHovRppHaCiayl
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 pyrrolidinyl, piperidinyl, piperazinyl and
nor phol i nyl wherein said heterocyclyl is optionally substituted wth one
hal ogen, straight or -78 21 Novenbei,,4 ranched al kyl of 1 to 6 carbons,
or -OR121 (wherein R121 is hydrogén of alkyl of | to 6 carbon atons), and
(ix) -CHO X is an oxygen atom R3 is nmethyl; R4 is a group of the
formul a --CH2R55, wherein,

Lo c:Qa

N -0
N—
-
7

MgBr

-
- .
-

MeQ™-

‘Br

‘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 MgSQOy4 and

- filtered and the residue purified via preparative TLC to afford 1é7 mg (65%) of compound
27 as a foam which was characterized via 'H NMR_ and MS. '
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R55 is: phenyl, which is optionally substituted at the 4-position with: (A)
R59e, which is aryl or heteroaryl selected ErB;)mt[]e cl ass ((3(():;]SIhS][I ngnof s
|, ridyl, and rimdinyl (B) -CN, nitro, alo

Pgegy; Zpiys =>(l:(H)-; a%, R7 ig O(;)and phar maceut i cal ?1/”8&%‘@5‘?%@510 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 stereochenistry depicted belowin formula I1.
ANX A%D CR3 RAIso preferred are the foll owing specific conmpounds: -79

21 Novenber 2003 Example28

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 of 14 (200 mg, 0.33 mmol) in THF (20 mL)at0°C was added acetyl chloride

(0. 23 mL 3.3 mmol) and triethylamine (0.23 mL, 1.65 mmol). The reaction mixture was
allowed to warm to room temperature over 1 h and was stirred an additional 1 h at that
temperature. The mixture was poured into saturated aqueous sodium 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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| “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 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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| 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 CI'S . ,Cl wherein, i s sel 3tNeerhesR0PRe cl ass
consisting of (A) hydrogen, (B) the hal ogen atoms, and (C) SOFM wherein
Mt 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 atomns, (B)
aryl,. sel ected fromthe class of (i) phenyl,

Example 30

Y

c;

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 220 g (75%) of 14 asa foam which was charactenzed 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 |layer chromatography (TLC) if -86 21 Novenber 2003! tevemleqr 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 follow ng techniques: NVR mass spectroscopy and nelting point.
Starting nmaterials and reagents are either:commercially available or may
be prepared by one skilled in ”ﬁ ari Esi ng- nethods described in the

chem cal literature. |nternedi at in the preparation of the conpounds
of formula | nmayClhe ep&red by the nmethod describeddpel ow and outlined in
Schene |. Schene |- 7 RB R4 H2ZN COR2H Il P2

Yo
\_/2_8—(;2\ |

EN
N N,
HN/KO
I
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 yield of 31 which was characterized via 'H NMR
and MS.
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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 chog or KHCO03) and
warmed to between about 20 and 90 C. An appropriate i SbEYSHEPY 90%) s
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 ureldoacetlc aC|d S |solated by filtration or

by extraction into -87

Example 32 |

Cl cl

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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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 anmount of acid (such as, f8# Nexempére2003sul furic
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 chromatography or
recrystallization. If the thiocarbonyl VIl is desired, several reagents are
known in the literature which wi || Exampledi3t carbonyls to thiocarbonyls. A
typi cal sequence involves heating the substrate with a reagent such as
P2S3 in a high boiling solvent such as tetralin for between | and 48 h.

| sol ati on of the prés ongitions such as the
dilution-of the m xt nto an organi c solvent s ds Et OAc and washi ng
this mxture with wat sat urat ed aqueous NaC 1 oved by drying and
concentration. - Purificatjion is acconplished by silicg gel chromatography or
recrystallization,-h ord VI. Internediate VI ca §¢Iect|vely :
hydrol.yzed to the _1?éd nonot hi ocar bonyl conpo

neral the thiocarbon N

ring is nore suscept'ble—te nucl eophititcordi ti ofs.
t he 4-oxo- species ( reatment with aqueou§Ogth

acid hydrolysis.. fid hn is easily perforne by
chr omat ogr aphy .or g?gr sta zation. Alternativ§l
ester of,III may b mntt1 an aryl thiois X aI

Eo]

£t Jcan be converted to

ape| am ne fol |l owed by
w-

ca gel
e .
B

thyl -or ethyl

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 characterized via 'H
NMR and MS. N N |
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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 ag 1 NgremiesiatPoner ~ of
1l or ester of IIl, one obtains the single enantioner of V or VII. -88 21
Novenber 2003 Corrpounds of formula | where A = N, A2 = CH and D = CH may
be synthesized ‘as illustrated in Schenme Il and described bel ow. Schene |1
PPh3 r jPh3 1 'NWVII IX Acid R | (A =N, A2=CH, D=CH) Azide VII| is added to a
solution of PPh3 in a suitable sol vent sycjr as toluene, under inert :
xample 34

cl cl Cl Ci

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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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 IX after concentration Zhboprmberi2o88i on by
silica gel chromatography. An acid, such as trifluoroacetic acid, is added
to a solution of I X in a solvent such as di chl oroet hane and heated under

i nert atnDsphere at about 50 - 100 C for about 12 - 24 h to provide I (A
=N A2 CH D = CH) after standard workup-and purification. Analogs of |
(A"; N, A2 = CH) where Dis a carhon substltuted wi th various groups, such
as hal ogen, CN, CHO, an al kyl grou Xa yI or aryl sulflde sul f oxi de or

sul fone, may be @ ias descrlbed beIOM/and Ot oFlin Schene ||
-89 21 Noverrber herme 111 "N \ X UR3 R4
EI

A' =N, A2=CH, D=CH) RM
o)
- N=
v ) %_g
o,

O

N Br

O)\

e

by,

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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Il (A =N A2=CH D=CM I (Al =N A2.=CH D=CHa) 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, 41 No@qbes2R)$  CHO
S2M SO2R or CR2R, where R is alkyl or aryl. The desired N hal osuccini m de
(about 1 nole equivalent) is added in portions to a solution of I (A = N,
A2 = CH, D=CH), in a suitable solvent such as nethylene chloride at about
-10-C to anbient tenperature, preferably at about-0 C, and stirred for
about 2 to 15 h. Foll owi ng wor kup : ification, I (A =N A2 =CH D
=Cd, G&GBr, G Iel i's obtg ned. The : wjésubst'it ut ed ce[rpound | (Al = N,
A2 = CH D= Cd75 1) may be transforned ty organonetal lic
internediate | (A = =CH D=CM where Mis ptal atom such as
Li or My) by treatnmemy~w th an qrganonetal | i c reagentyy”“such as an N-hal ogen
succi nimde -90 21 Noyenber 2003 al kyl or aryl lithiugpor a Gignard
reagent. This orggnc > Owith an

el ect.rophil e, "su N-chloro-, bromp- or io /i ni m de, tosyl

cyani de, an al kyl arYh sul fonyl chloride,-an al ,

alkyl- or arylthigsutfonate, an"alkyr or aryl chl
hal i de, N, N-di net hyT% orFanjyde or sul fur di oxi de,

| (A =N, A2-= :lwh D is a carbon EN:I
© N Br ' ‘ ' j\ -
SO . A \,

| 30 | 36

To a stirred solution of 31 (168 mg, 0.26 mmol) and pyridine-3-boronic acid propanediol
ester (59 mg, 0.36 mmol) in a mixture of toluene (3 mL), ethanol (1.5 mL) and 2 M
aqueous sodium carbonate (1.25 mL) was added Pd(PPh3)4 (59 mg, 0.05 mmol). The
reaction mixture was heated to refiux ,fdr | h. The mixture wz;s then filtered and the
organic layer was diluted with EtOAc, washed with water then dried over MgSQOy énd
filtered and the solvent was removed under reduced pressure. The residue was puﬁﬁed 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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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 oxynonosul fate, or mchl orobenzoic acid, to providé! Bavenkerd®83or

sul fones. The sulfinate salts may be further transformed to produce

sul fones and sul fonam des as descri bed bel ow. Mre specifically, conpounds
l (A =N A2 =CH with D= CN nay be obtained by treating a solution of
the corresponding halide, preferably iodiderl (A =N A2 =CH D= Cl),
in a solvent such as THE with an al kyl nagnesi umreagent, such as :
cycl opentyl nmagnesi um brom de, Exemmhmiit -78 to 0 C, preferably about -30
to -40 €. upder_can inert atnosphere, f@ - CL to 5 h to generate an

or ganomag mspecies | (A= N A2 = C-My). Tosyl cyanide is

t hen addeo the reaction allowed to gr ly warm to anbient
tenperature Jand to proceed for about 1 to 24 h. Follow ng worlcup and .
purificatio | {A =N A2 =CH D-=C @bt ai ned. Conpounds | (A =
N, A2 =N€E Df='C- SO2R where R ="al kyl may be obtained by~ ‘
treatir A2 = CH D=CM) as -
chloride. Alternatively,

3 arkyl - or arylthiosul fonate
di zi ng the correspondi ngCHal k aryl disulfide, for
abl e solvent such as

at about the reflux
gpbtain I (A =N A2 =

p and . purification. The

(prepar egyby
example wih '
met hyl ene chl orfi de) and then heating the reactio
tenperature offrthe solvent for about | to 3 h tg
CH D =.CSR Were R=alkyl or aryl) after wo
resul ting product nay be oxidized to the
6 37

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 for 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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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= CCR2R where Ris an _al kyl or
an aryl group, may be obtained by treating the organorbREERENZBEci 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 allowi ng the reaction
to warmto roomtenperature over about 30 nin to !l h. Follow ng quenching,
for exanple wth agqueous sodi um bic rboqa , workup and purification, | (Al
N A2 =CH D —1C-CC2R)lis obt ai : ounds I (A" = N, A2 = CH) wth
D = G- CHO may be Sreed %y treating a sol uti of! Icor r espondi ng
hal i de, preferably i (I: A =N A2 =CH D= , 1n a solvent such
as THE with an al kyl hi um such as n-BuLi at abow.~50 to -120 C,
preferably about-100 £ under an inert atnosphere f about 15 mn to | h.
N, N- Di wethylfornmmg%é, is0added and the reactfqp uably allowed to warm
to .about .0 C "and{gtiyrgd for about | h. Follow/g\qu

wi th aqueous ammoniym: £ j

ching, for exanple
oride, workup and-puri {
CH D=CCHO is ainel. One rmy al so synthesijze &
the invention by treati e organomagnesi um i nr me

above with sulfur[ﬁ#jxi generate an N

AU s

“ 99 : 38

i 1 (A =N A2 =
ai n conpounds of
e as generated

=~

Ser

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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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
conpounds of the formula |l (A =N A2 = CH) with D= CS®2R (R = alkyl).
The internedi ate magnesi um sul finate salt may al so be?t MNeggmaeerwiOCA

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 = CSX2NRR where R and
R = a hydrogen atom an alkyl or aryl group, or together conprise part of
a heterocyclic ring). Analogs of I (A =N A2 ==CH with D= CSO2NRR
where R dhd falowingpeititionalcompoinsis of harihvation weed memesdcdy @ethbdnalgowher e R
and/or R, contain secopd.nitrogen, fqr, exanple, piperazine, can be
further g & @896%0‘%@“%%5&% ?WEW@%W;OWWS shatprisrzediby NMRgnd  al ky!l |
aryl, cammnyl or sulfonyl as described bel ow and outlined in Schene IV.
-92 21 Novenber 2003 Schene IV R'-X'R" I (At = N A2 = CH D = SO2NRR )
(where NRR is piperazine) I (Al = N ‘A2 = CH D= SX2NRR ) (where NRR is

N- subst i[tHtggdleMPerazi n Tn Schegy LY. R Tsa functipnsi—afoups transf erabl e
by an electTH ST oty : : MeThngPoint (°C). ,

1TiC Teagent andcgan_oe, >190 (decomp.)
_ N N0
haay
/O 0
y .
] Br
40 Cl Ct resin
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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 E ride, alkanoyl or
aroyl anhydride, alkyl halide, alkyl or aryl sulfonyl h 5Y¢aRG 2005 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
with various groups such as alkyl or aryl am des, alkyl am nes, alkyl or
aryl- sul fonam des, and al kyl or aryl ureas. Mre .specifically, conpounds I

(A =N, /e—=—§t&—agd—mhere(9 +S—a—€arboR—substituted with a

pi per azi ngsul foham de whi ch TTsg 'S further N-acyl ated mdgarthe obt a] ned by
treating 4 solution jof the corrfe ‘;nding pi perazi nesul fonanm de, in a
sol vent sdych-as N, N-| di net hyl f orwehi de with an appropriate carboxylig acid,
in the présence of g coupling ag

such as pol ystyrene resin-boung

car bodi i mjde, at abqut 20 C N atft® 2 to 24 h. -93[ 21 Novenber 2008
Fol | owi ng|{wor kup-and puri fi . peynds | (A =[N, A2 = CH) and| where
D =is a .lcarbon sullstituted th 3 g pi peragi nesul fonam de gre
obtai ned. Al ternatively, thgsg_( —Lpnpouny y--be obtaj néd-by treating| a
solution ¢f the correspondln |pera2|nesulfonan1de in a solvent sjuch as
di chl oromet hane with an i ate al kanoyl or aroyl chloride, in fthe
presence ¢of a base, Isuch as tr| thyl am ne, at about|-20 to 20 C

preferably about 0 ¢ for- abo 5 mnto 2 h. Foll ow ng.quenching;‘

42 "~ foam

43 resin
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for exanple wth agueous sodi um bi carbonate, workup and purification, the
desired acyl ated piperazi nesul fonam des are obtained. Conpounds I (A = N,
A2 = CH) and where D is a carbon substituted with a piperazi nesul fonam de
which itself participates additionally in an urea Iink&g@OWHvb%éﬂmébtained
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
purification, conpounds I (A _ N A2 = CH and.where D = is a carbon
substi tu(—ed-vzi%—a i zinesul fonani de are
obt ai ned. Al {'8r nat vel y, A S (A =N A2 =|CH ant#sithere Df[is a
carbon substitutedfwith a pi vi nesul f onam de which itself is fgrther

N-sul fonyl at ed nmay|] be obt ai ned treating a solutlion of the corré¢sponding
pi perazijnesul fonam de, in a solyjent such as dichlongonmethane.  with an
appr.oprijte sul fonyl chlori i n=tBe presence of 3 base, such as
triethyljam ne, at | about t$ 20uC, preferably albout 0 C for about 15 min
to 2.h. [Fol | ow ng guenchi ng; o exanphe w th agugous sodi um bi caf bonat e,
workup-gnd purifichation, opunds” N(A7 8 N, A2 ¥ CH) ‘and where D = is a
carbon gubstituted with a su fon | at ed plpera2|nesulfonan1de are obt ai ned.
Functional group transfornEf zfs mell known in thejart nmay be enpl pyed to
n.

nodi fy tlhe substifuents | lustrated above tofobtain additiongl
conpounds of the ijnventio Novenber 2003 Analogs of | (A = N D = CH)
where AZ is a carblon substléﬁ\;d w th various grou;s{ such S

45 " C’\QC‘ T 185189

Br

46 Cl Cl resin
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as hal ogen, CN, CHO an al kyl group, an alkyl or aryl sulfide, sulfoxide or
sul fone, may be prepared as described bel ow and outlined in Schene V. In

Schenme V, Mis a nmetal atom such as Li or Mg, Hal is d, Br or I, and E
is an functional group transferable by an el ectrophi I?’cNﬁ\éﬁgﬁéﬂﬁﬁoﬁﬁd 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-hal ogen succinamde R4 I (A =N A2 = Hal, D= CH 2. E* Hal
Hal \. YNR , NXRIl (A =N A2 =CHal; D= CHal)

47 ' Cl cl

resin

N

o N 0
. : : : \N‘_Br'

O=g

Y
ks}

/ij\

Ouf]

48. 7 * foam

49 not determined
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N, A2=E, D=CH) The desired N-hal osuccini m de (about 2 nole equival ent
r etol) is added in portions to a solution of I (A =N A2 =CH D
= in a suitable solvent such as nethylene chloride at about -10 Cto
anbi ent tenperature, preferably at about 0 C, and stirrédlovgmnbeadi®dt 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, CBr or CGl) my 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 C,_preferably about -30 to -40 C,_ under an inert atnosphere, for
about 1 fo 5 0 A aquedis_aecid Cisuch as I N hydroden ghldetfehdRe®r Slat urated
NH4ACLl solution, isithen addg Fol | owi ng workup and purification, (I (A =
N, A2 = Cd, CGBrjor CI, = CH) is obtaineg. The hal ogen
substitufed conmpound I (A' A2 Cd, GBr or [CIl, and D = CH| may be
transforped to an qgrgano Nic ontermedl ate |l (A =N A2 =CM D= CH,
where M |is an netdl ato uc ' be trgatment with an
organonetal | i c reagent, s, / ryI Ili t hi um or magnesji um
reagent. | This organonetall|c inte - rleacted with an o
el ectrophil e, such]jas ar®=R8=eﬁI or o-, or | odo- succi ni.m de, tasyl

EJ

51 c 75-82
N
NN
O=
52 : not determined
00
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or aryl

an al kyl

cyani de, an al kyl halide, an alkyl sul fonyl chlori de, or
aryl disulfide, an alkyl- or aryithiosul fonate, an al kyl or aryl

chl oroformate, N, N-di net hyl formam de or sul fur dioxid oduce the
analog of I (A =N D= CH where A2 is a carbon sub PPU? é@ﬁ#%’ vari ous
groups, such as d, Br, I, CN, an alkyl group, an alkyl or aryl sulfone,
an al kyl or aryl sulfide, CHO or a sulfinate-salt. The sulfides may be
further oxidized with a reagent, such as potassi um peroxynonosul fate, or

m chl or obenzoi ¢ aci d,

to

squOX|des or sul fones.:

The sulflnate salts may

al so be yeactEd-wth—anm at&kytat 19 Cagt:IlL, steh—as—an—a u:n 'je or

i odi de t produce gul f ones. atively, the sulf naP@WE§¥ be
transforped into the sul fonyl prides with a chlofinating reagent such
as NCS. |The sul fonyl an am ne to profuce
sul fonamides | (A = CH). More specifically,
conpounds | (A = C-CN C-S2R or CO2R, wherefRis
al kyl orjaryl, C prepared fromthe
correspondi ng hali descri bed above [ Schene
[11) for{D. Functi E nown in the art may be
enpl oyed|to nodify|the subs ituents on A2 illustrafed above to obtAgin
addi ti ongl conpounds of th vention. -96 21 Novenper 2003 Functi opal
group transformati gns al so| a ::bM/the derivatizationl! of R4. In partigul ar,
when R4tis a bronminated orpq donat ed benzyl group,|these hal ogens tan
often be|replaced WMth ary groups by techni ques khown in the art,|for
exanple py treating a sol w of the '

0]

m/\OH

54

79.1-80.9

55

foam
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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 as agueous sodi um
carbonate, with a metal catalyst, such as Pd(PPh3)4, atNapenberZ29080 110 C,
preferably about 85 C for about 2 to 24 h. Follow ng workup and
purification, | (R4 = CH2ZCAHG6Ar) is obtai ned, where Ar can be, but is not
limted to, furyl, phenyl, pyridyl, pyrimdyl and thiophenyl. Conpounds of

formula |l with A = A2 = D= N my be prepared as illustrated in Schene Vi

and descfrbedbelow—Schemesyt—Vid I A kytatton2: i i Coupl i ng
C : K o foam

Conditions X NaN3 R | (A" =A2 = N { CO2H N. N 4R3

57 not determined

58 CI\Q/CI not determined
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R4 XI Internediate VII is'treated wth an al kyl ating agent such as di et hyl
sulfate, in a suitable solvent such as aqueous base and THE After workup
and purification, the internediate is -97 21 Novenber %003 treated with a
suitabl e oxi di zi ng agent such as potassi um per oxyrmonosfil NAY&NRE P e

sul foxide X. A solution of Xis 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 net hyl"ansgnopr opyT ) - 3- et NygCar budT Igyr dehydrochirortde ERS—ant | -
hydr oxybenzotri azolle (HOBT) and & base, such as diisoproSV%ngylani1e, in a
suitabl e| solvent such as DWF forlabgut 5 to 24 h af anbient tenperhture.
Fol | owi ng wor kup and purification, = A2 = D =[N is obtained.
Compoundg of fornulja.l where A" = = N, and D ¥ CH nmay be preppred as
illustrated in Scheme VII and bel ow. Schefre VII X NH2ZNHCHO N O
-gyp 3 RN
‘ o= ] =0
= A A
[:: ::] Br
N
i e]
60 ¢t Cl not determined
N
N:.‘( 0
pustl
%/N Br
0=?=O
)
N
HO H |
61 . Cl Cl not determined
N
N:( 0
%/N \ Br
0=5=0
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R4 X1

Acid R |
treated with formc hydrazide in a suitable solvent such as

(A = A2

N, D= CH Internediate X (Schenme VI) is
DVBO, under

an

i nert atnosphere at about 50 to 100 C for about 5 to 24 h to provide Xl |
after workup and purification. Internediate Xl | is trealbavamber &0eatal ytic
such as p-toluenesul fonic acid in a suitable solvent,

amount of an
such as tol uene.
reaction may be enpl oyed. The reaction is

aci d,

Mbl ecul ar

heat ed at

sieves or atrap to collect water formed in the

reflux tenperature for

and D

N)
cri bed

about 3 to 12 h. The desired compound of formula l (A" _ N, A2 =N,
= CH) is|obtagned TjolTow Ng R{U T LLCatgom—Anaogs—of—+H{A—=N—A2. =
where D £ C substitjuted with va g~ groups may be prB%té’reE"dm&Seddes
above fof analogs 4f I (A = N, CH). -98 21 Nopenber 2003 The
inventioh is furthgr described b he foll ow ng synt hetic exanpl es.
Synt heti ¢ Exanples [Exanple | XV
N—
N
" ((’)j:
N 0
WY
~N
- H ~
63 d ¢ not determined
64

Br

foam
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NCS XI'V XVI
3, 5-di chl or ophenyl i sot hi ocyanate (1:1 nol ar
heated at 90 C under

nmass

tol uene (20 nmL) under

N2 for

room t enperature overni ght,

m Xture was seal ed under

N= 1 A solution of am no-ester Xl I
rati o)

and

in

10 h. The m xture was concgrbrated t
t hi ohydant oi n derivative XIV. The product was characte H@B@e

spectroscopy. 21 Novenber 2003 To a solution of PPh3 (9.0
N2 was added azide XV (9.0 nmol).
t hi ohydantoin XIV (4.5 nmol) was
N2 in a pressure tube and heated at 130-140 C for

After sti

nunol)

1, 4- di oxane was

|ve t he
NR and
in
rring at

added. The

3- 4 dgys, eoncenftratedland.purcfit €d by Silica ger ci hyjto gave
the prqgduct XVI. | The proq was characterized by 1ﬂ#¥£§%§ﬁé&ﬁass
spectrqgscopy. To |a solutia XVl in dichloroethane was added
triflugroacetic dcid (TFA, %-6 eq). The mxture wWas heated under |N2 at 90
C overnight. The residue wgK taken up in EtOAc, washed with satunated
NaHCO3,! dried (Ng2SO4) ﬂgi e resi gue was purified by
silica|gel chromgtogra ti/tT e\conpolind 1, mp. 36 -37.5 C.
The product was |charact &ri-ze mass{ spectroscopy. Exanple 2
O—S'"O
o _
0
0
66 146-148
0
I
0=5=0
Ci Cl
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S ,d and / or S ,Cl N=Br 2a To a solution of compound 1 (1.82 g,

4.04 nmmol ), in CH2C12 (20 nL), cooled to 0 C was added in small portions

N-i odosuccininmde (1.43 g, 6.04 muol ). Pyridinium p- tol uenesul fonate (100

nmy, 0.40 mml) was added and the nmixture was stirred af! Dogsmegr 2803h,

during which, additional N iodosuccinimde (400 ng, 1.68 mol).was added to

-100 21 hbvenber 2003 conplete the reaction. The m xture was diluted with

CH2Cl 2, washed with 10% Na2SO3. sol ution, dried-and concentrated. The

resi due was purified by silica gel chronatography to give a mxture of the

title co OUH'Z 21186 u) d 22 \UCf'Q o) Theproguets—were
y i

char act er|i zed NVR and ma ctroscopy Dii odli de Zaﬁﬂﬁy al so|be
produced {from 1 as [the only pr by using nore than 2 nole equivalents
of N-iodgsuccinimde in the same~yprocedure as descrifbed above. Exanple 3
Cl. - rl (N ‘

O O
o
68 Cl cl not determined
} N N o
Br‘S\j]/
. N .,
Br

69 foam
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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 nmmol) in THE (8! 5oMbed0ddded.

The m xture was stirred at -30 Cfor 1 h then at room tenperature

overni ght. The reaction was quenched with a saturated NH4Cl solution at O

C. Extraction with EtOAc followed by silica gel chronatography gave
conmpound 3 as a foam (9.5 ng, 35% . The product was characterized by 1H
NMR and naSS™ Spectrpscopy. & 8r 2003 Br 2 Brf 4 A ggiftion gf
conpound 2 (32 ng, 0.055 nmol) HE was treated wijth n-BuLi (44 ulj, 1.5
M 0.067 jpmol) at -100 C under rogen. The mi xturg was stirred at j-100 C
for 15 in before PMF (50 uL) wWas added. The m xturle was stirred at{-100 C
for 15 min then O C for | h befnre saturated NH4AQI solution (I nml) was
added. Extraction MAth Et CAc*—t ol [fowed by silica gel{ chromat ography {gave
conmpound as an oil (3.0 - pr gduct wag characterized Qy 'H

NMR and njass spectrpscopy. 2 Nove@ BExanpl e |5
o N’\
0]
71 Cl Cl not determined

72 Cl Cl not determined

writl
N Br
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A solution of conmpound 2 (2.5 g, 4.33 nmol) in 25 nL of THE was treated

wth
ar gon.
bubbl ed

as ,d

The

in over

The

1 h before being

(0.

cycl opentyl magnesi um bromde (2.6 nL, 2 M 5.2 mmol) at
m xture was stirred at
1 mn.
roomtenperature for
dry THE to produce the solid nmagnesiumsalt 5. 21 Novenber
6 The magnesiumsalt 5 (1.00 g,
dry DMF and treated wth Mel

5 nm, 8 mmol) at

-40 C under
-40 C for 40 mn and then SO2 was
mxture was stirred at -402ENogemMae 3808 t hen at
concentrated twi ce under vacuum from
2003 Exanple 6 5
1.62 mmol) was dissolved in 5 nL of
roomtenperature for

1.5
he

H NVR

the rgcem c

h. It wag Tn heaged o0 begyEen. 40z@and 50 Cfor i1 h npietet
reaction| The reacfion m xturé diluted with watjer ﬁ#ékgpg%g§he
reaction, Extracti¢n with EtQAl | owed by silicagel chronatograpghy gave
6 (3.66/g, 66%. M = 92 -93 C7YThe product was characterized by '
and massj spectroscopy. 21 Novenbg 2:03 2b For thigs exanpl e,
i odi de 2b was used|as the st IngFmaterial . Conpound 2b was prepdred by
t he sane{ procedure|as conpo { Fracem c 1. [To a sol ution of
anhydrous LiCl (10J0 ng, 0.2 o PaeN (10.8 ng, 0.117 mmol)
OZ?ZO
N
~ H
_0
74 cl Ci 145-147
75 not determined
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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

sol ution of conpound 2b (34 ngy,

nmol ) under

reaction m xture was stirred at

overni ght before being quenched with
m xture was extracted with Et OAc,

N2. The solution was stirred at
in THE (0.5 nL.) was added. The

0. 059 mmol)
-20 Cfor 2 h an

dried with Na2

residue was purified via preparative thin |ayer

to give 2 ng (yield:

-20 Cfor 15 mn. A

d t hed! BPveBRRnA08aper at ur e

saturated aqueous NH4Cl1 at O C. The

S and concentrated. The
chr omat ogr aphy (prep-TLC)

6% of 7. The product was characterized by IH NWR and

mass spectryscopy. 21 Noggnber 2083 tExanmpte—N=—For—thisexanpte— he
raceni ¢ diigﬁide 2c was usey asyfhe starting nat riaWﬁqﬁfﬁﬁg&ﬁd 2c  was
prepar ed by the sane proced]re as conpound 2a, usjing racemc 1. Tp a
sol uti pn of conpound 2c (766 , 1.09 mvol) in THE (10 nlL) at -30] C was
added | cycl opent yl nagnesi um bgom de (2.0 Min ether, 1..36 nL, 2.7 mmol)
under hitrogen. The sol ut4 stirred at -30 |Cfor 4.5 h befofe a
sat urated aqueoug NH4C Ql added. The |m xture was warned to room
tenperature and extracted Thg organijc layer was dried with
Na2SO4|{ and concentrated. The resi as-purified by silica gel
chromat ography t¢ give thé Todide 8 The product jwas characterized by 'H
NVR anfl nmegs spectroscopyl Noxenber 2003 hard oil
N_—_(
N
O=?=O
N
H
78 Cl foam
N—=
N
:?:0
)
N
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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 sol ution was
stirred at -35 C for 90 mn before nethyl chlorof or mat &' Ngvampgr 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 omat ogr aphy9to gji ve the ptlad 16 ng). The producgs yas
characterfized by 'H NVMR and nma ectroscopy. 21 Novenber 2003 Exanpl e
10(10. BIRT0937XX) |A sol ution e iodide 8 (32 my, 0.055 nmol) inp THE

(0.8 nmL) was treated cyclopentyljmagnesi um bronmide (2.0 Min ether, |83 L,
0.166 mmgdl ) at-30 ¢ under nitroden..4The mixture Wag stirred at -30({C for 1
h beforela solution of tosylgyapnidg (53 ng, 0.28 nmpol) in THE (0.2|nL) was
added. The m xture mwas stirr +80 C for 10 mn| then at room
tenperatyre for | h. The react|i on as_quenched wi't hf saturated NH4CL
solutionfat O T. Extracti onOvsi?FFO Et GAc Tl | owed by silica gel

chr omat ogr aphy gave conpoundnlO as h folam (10 ng). | The product was
characterii zed by 'H NVR and {imas spectrosfopy.

N

20 CI\Q/CI not determined

ML
N Br

g1 Ci- ; ol 158.0-159.3

H,N
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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 #!Novemierd98B) 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
spectrogcopygz 21 venber ExXanplre 12 s /-= [ C—N=—18 6 12 A
sol utiorn of conpound 6 (0.1 g (9 mmol) in 2 nL ¢f toluene was tfeated

wi th 5- {trinethylsftannyl pyri b (0.07 g, 0.28 mol) and Pd (PPh3)4 (22
ng, 0.04 mml) and] the m xturefwas heated to refl yx overnight. Upon
cooling,| the solvent was renove o frotary evapor ation and the regi due was
purified by preparjati ve TL® i sFproduced 50.4 ng of conpound 12§ M =

139 - 141 C. The product was_ Naf: arized by 1H NYR and
Br
N
@
N
o)\N

83 CF\QCI 114.0-115.5
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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 & Rewerebs®OReat 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 23 84 Cl Ci not determined

85 thick oil

86 65.6-67.0
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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 min and t hen SQ2
was bubbled in over 1 nin. The mixture was stirred at?lkovembesr2098 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 niL, 0.36 mmol) and N-chl orosucci ni m de (71 ng, 0.53
mmol ). AfTer gb mn, an  exqgss piBerazi ne (119 ;. 1. 38 Jymot) wap added
and the reaction stlirred at rot enperature for 3t h. The m xture was then
guenched| by the addition of a ion of saturated NH4ClI and extrpcted
into Et OAc. Upon cancentrati on, e crude product was purified usipg
preparat{ve TLC to|yield conpoun (26 mg) as an pil. The product}was
characte |zed by 1KH NWVR and { ; 9 troscopy. 21 Novenber 2003 Exajpmple 15
ci a _'"(+ I _. Z |l _ ci X [11:n=1 Br '

88 foam

89 CI\©/C| . 163.7-165.2
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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 XIVand 0.30 nL (0.35 g, 2.30 mmol) 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 ammoni ginNee®PERO0Fas 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 characterized
by 'H NWR and nass spectroscopy A solution of 0.69 g (1.13 mmol ) of

pOt assi um pef y‘||U| ostH-f e—+i—2—o-f—oft—4—10-4 W%B—s—a—dd@-d to a
stirred buspefisi on |of 0.;% 0 Elnnol) of XVI1 and or¥dglerpmeds |mol) of
NaHCO3 ip 7.5 nlL aget one an b nL H2O. After stirfring 5 h, the refaction
was dil pited with Et OAc and hed with saturated aqueous Na2SOG3 and bri ne.
The conbjned aquequs phases re extracted with Et{OAc and the conbji ned
organi ¢ phases were¢ driedy er=gSO4 and concentrated in vacuo to {give
0.82 g of XVIH as a cIear\\ N-—{ Tk was characterized by 'H NVMR and
mass spegtroscopy. |-113 2 Ve his oill was added 0.48 g (8.05

mol ) of|formc hycra2|q$=_J% SO and the reaction was
heated at 60 C under - Ar ot 0 h e

added giving a white
preci pitate which Wyas ex ed into Et O} ashed wi th H2O, dried jover
MySO™4, and

91 . Cl Cl not determined -

92 90-95
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concentrated in vacuo to 0.72 g of solid product. This was flash

chromat ographed on silica gel

solid. A mxture of 0.15 g (0.319 nmol) of Xl X and 15

of p-tol uenesulfonic acid and 0.30 g

of 4A nol ecul ar s

to give 0.31 g (41% of XIX as a white
PEVREeTREr 2088 of

toluene was refluxed 5.5 h. The reaction was applied directly to a silica

gel

colum and was purified via flash chromat ography,
(82% of 15 as a yellow foany resin.

to afford 0.12 g
The product was characterized by 'H

NVMR and mass spectroscopy. 21 Novenber 2003 Exanple 16 CIS C CI\ SCI NH
NE=~ COZ2ZH N Ng; N1 1T N THBr_XVI gl 16 A sofation @f 8 15)
(130 g, 0. 268 mmol) in DVF was treated with] nalborERERE 3 2
nmol ) at |[room tenpefrature for h. The m xture was|diluted with H20 and
extracted with Et OAc. The orgarnfic |ayer was dried (Na2SO4) and
concentrgdted. The residue wasy_ purified by silica gel chromatography to
gi ve conpound XX (80 ng, & product was characterized by "H|NMR and

Mass spegtroscopy.

N
N \ )
N
HO 0
94 Cl cl not determined
95 foam
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“To a sol
nmg, 0.1

. roomtenperature

ution of XX.(28 ng, 0.060 mmol) in DVF (0.5 -n) was added HOBT(16
18 nmmol ) and EDC (23 ng, 0.120 mol). The m xture was stirred at
for 2 h before diisopropylethylanine (31 L, 0.18 mml) .

was added. The mixture was stirred at room tenperat urel Neyemigert?00gi | ut ed
with water, and extracted with nethylene chloride. The organic |ayer was
dried, concentrated and purified by silica gel chromat ography to give 16-
" (15 ny, 56 % . .The product was characterized by 'H NVR and nmass
spectroscopy. 21 Novenber 2003 Exanple 17 O CuCN NY DMVF < N- 160 C 83%
SOz Me CygA mgture of 3 0 (0,709 mmol yof Onpuunfb 8 —amd—79 ny
(0.779 npol ) coppef (1) cyani d§ 1.5 nmL was stirred in 3ry DMVF gnd
heated flor 4 h at 160 C under A Aiter cooling, Water and Et OAc. were
added and the reacfion was filtergd, the solids were washed wth HE QAc, to
afford 90 ng of a preen solid. The fiA)trate was extiracted with Et OAc,

97 Cl cl oil-
N_—_( N0
NN Br
o) 0=S=0
@\n/\./l
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washed with water, dried, and concentrated under- reduced pressure to 335 ng
of resin. The solids were suspended . in 2 nL Et OAc and stirred overnpi ght
‘With 16 L SOC12. H20 and Et OAc were added, the reaction was filtered and
the filtrate extracted with Et OAc, washed with H2Cand?UNp&mbes?@08hen was
concentrated under reduced pressure.. The conbined crude products were
purified via flash chromatography to afford 234 ng (69% of conpound 17 as
“a white resin, after dryi ng under vacuum at 60 C.. The product was
characteri zed by 'H NVR and nass spectroscopy. 21 Novenber 2003 Exarrpl e 18
I\|~

I XXI C I CyggpropvgBr E LL@;[\JT?; gN—SC2——Brivg—Ci—XXtH mlgp” CH—CN

99 CI\Q/CI ' not determined

Br

100 Ci\©/0| resin
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A nmixture of 2.50 g -(5.54 mol) of conpound 1 and 650 ng (7.20 mmol) of
copper (1) <cyanide in 8 nL of dry DM was stirred and heated 5 hat 160
under Ar. After codling, the nixture was poured intoméféer %%% c was
added and the reaction was filtered, and the solids o

Et OAc, to afford 1.82 g of grey SO|Id The filtrate was separated and t he
~organi c. phase washed with H20 and concentrated under reduced pressure to-
"give 1.35 g.of :an 0il. The grey solids (1.4 g) were refluxed with 0.27 nL
SOC12 in 15 nL EtQAc for 0.5 h. After cooling, H20 and Et OAc were added,

t he regCti was i ttered oLITdth\:'CDUIlda were—washed—wi-th—-Et Qs The
filtratle was extrfacted with B¢, the organic IayquMEPQWW@d and
concentfrat ed under reduced p re. The crude products were conpined and

purifidgd via flash chromatogr y to 890 ng (36% |of unreacted 1,|960 ng
(46% df XXI, as [well as 310 g nlxed fractions. N-iodosuccinimdg (580 nyg,
0. 256 ) was gdded to & of 960 ngy (2. 44 mmol) of XXi|and 61 ngy

_ ) enesul fonate in 10{nL nmethyl ene cploride at
0 C. THe reactiorl was al | owed warmto roomtenperature and was|stirred

~overnight. The regaction concentrated {inder reduced prgssure,
the regidue diluyted with ashed with satufated aqueous NaRS2(Cs,
dried gnd concentrat ed ungde 3 d pressure. The 310 ng of m xpd

: \bed above. After isolat)jon, the
gd vNa flash|chromat ography fo afford
as a re;h%;/The profuct was characterized by
y. 21 _Nove 2003 ' . .

cl - foam

n were trgdated sin
i dues wer g conbi ne
1.08 g |(64% of. gonpound

'"H N and-ness spect.rosc

102~ e

fracti

103 not determined
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A solution of 2 M cycl opentylinagnesium brom de (1.24 nL, 2.48 mmol) in

Et 20 was added to a solution of 1.08 g (2.06 nmol) of XXIl in 20 nL dry
-Et20 at -50 C, resulting in a white suspension. The reaction was stirred
for 15 nin at" -50 C'and then SO2 was bubbled in for 22hNAvembfE 2PR3cti on

m xture was stirred for an additional 15 min at that tenperature, and then
was stirred at room-tenp for I 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 conpound 18 as a beige solid. 21 hbvenber 2003 Exanple 19
18 NCS pl pet pe—HHE—Feo—astt+rred “Glrhtlun of—177 aLv) \ TOT)
N-chlorosuccﬁﬂ mdg in 10 was added 50p T%g;@5;nnnl* of 18
giving alyel |l ow soljuti on that stirred 10 mn. Plpera2|ne (760 ny, 8.86
mmol ) was added gi vi ng a pal e su#spension that was stirred 0.5 h. The
reactionjwas filteried, the filtrate washed successijely with water @and 2N
NaOH was | dried, and concenty=afedyshttier reduced prepsure. Purification of

the resique via flash chro Q .phy af forded 225 phg (58% of 19. The
product was charactjeri zed by xad nass spectroscopy. 21 Novefber
2003 _ -
0 Br
o
105 foam
106 oil
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Exanpl es 20-22 Exanple 20 To a stirred solution of 71 ng
N-chl orosuccinimde in 4 nL dry THF, was
~a yellow solution that was stirred 10 m n.

Met hyl

3.54 mmol) was added giving a bei ge suspension that

reaction was filtered,
NaOH, was dried and then was concentrat ed under
purified via preparative TLC to give 87 ng (5 1% of 20. The

" residue was

|sog @PY??@H

(0.532 nmol )
added 200 ng (0.283) of 18 giving

ecot at e 479 m.,

5 h. The

.the filtrate washed successively with water then 2N

reduced pressure. This

product was characterlzed by 1H NNR and mass spectroscopy Exanple A

stirred
stirred
sol i ds Were washed
precipitiated with
50 C'to {give 43 ny
W th Etgﬁc to affo
The product was c
Novenber| 2003 Exan
1-(3-(dijmet hyl am n
mg (0.058 mmol) of

o) pr opyl
21 in |

rd anot hern
har act eri zed
ple 22 A so

Io
nLl

tio
yl car

The aqueous
o yield a tot
nd mass §

i mde
2Cl 2 was stirred fq

Br( 0. 064
“hy

¢ dried under va
filtrates were

of 60 ng (88%
spect roscopy -12(
) Mol )
drochl ori de ( EIX
or 0.5 h

of

0 Was

and t he

pcuum at
bxt ract ed
of 21.
21

() and 34

108

Cl

gummy foam

109

foam
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inat 0 C. Amonia gas was bubbled in over 1 mn and stirred for 15 mn at
0O Cand then at roomtenperature for 7.5 h. An additional 13 ng of EDC was
added to the reaction, which was then saturated mﬁthmgtﬁ, se I%g nd the
was allowed to stir overnight. The reaction nixture 83ﬂ8§ﬂ1 g?ed 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 'H NVR and mass spectroscopy. 21 Novenber 2003 Exanple 23
18 NCS CN acetyl pi perazine THE A stirred solution of 27 nmg (0.201 mmol)

of N- chl orfosucgigni m{de and 76CIRy mol — assum g 80% Ryid Ty) Off 18 in
2 mL dry |THE was.stjirred for 5 Jm roomtenperatuyre. N Acetyl pi perazine
(86 ng, Q.67 mmol ) was added, and_the resulting whitle suspension w4ds
stirred flor 1 h. The reaction mxjure was diluted with EtOAc, filtered and
the filtrlate was successiveky 3 with 2N HCl, 2N NaOH and H20, |was
dried and concentrated undefy=F pressure. The|residue was puri|fied
via prepdrative TLG to give &3.1 of 23. The product was
character|i zed by 'H NWVR and /. 21 Nogvenber 2003

0=S=0

111 CI\Q/CI not determined
é Br
NH
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Exampl e 24 This Exanpl e describes an alternate synthesis of internediate

XXI of Exanple 18 ci  XXIII TFA .9ichloroelhane A XXIV O CN 1. | ON NaCH

dioz'ang 2.6N HC N, c¢~ O XXVI1 tdphenyl phosphine S N xylenes e XXVI CN
21 November 2003

112 resin

113 resin
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in THE was added to 5.00 g (0.0 126 nol) of XXIII in 50 nL dry
tetrahydrofuran at -100 C, and the orange solution ma§1ﬁ%irr§q f&é 0.5 h
A mxture of 2.96 g (0.151 nol) -brono-4- toluonitrile™in &R 2PPE was
added dropwi se and the resulting suspension was stirred for 5 h between
-10 and 0 C. Aqueous ammoni um chl ori de was added, and 'the aqueous | ayer
was extracted with ether. The organic |ayer was dried and concentrated
under reduced pressure. The residue was purified via flash chronmatography

£

and subsdquenfjyy recrystalgized 17 gm CHZCr2=pet ether ford—5-94 ¢
(789 of |a white so|lid. The prpdogt was characterized “[85"‘%“1\%‘ and mass

)(9.67 mml) of XXIV and 5.78 nL (14.6

©oni um hydroxide in H20 and 1.95 nL 10 N
-dioxane was stirred at roomtenpeqature
for 15 h,|] then was heated a S 1 h. The mixture was cool ed §o room
tenperatdre, then 1p.3 nL (86. o 5f\6 N HC1 was added, and th

m xture was allowedito stir erni e-@ Buti on of saturated aquegus XXV
t hl ophosgene JIl H, N -128=gtdNovenbs 003 Na2C33| and the aqueousilayer
was extrdcted with Et OAc. Theg, organic | ayer was dried and concentrated
under redquced pressure and LgHe was purifiedjvia flash

H [/
H

spectrosdopy. A m xjure of 5.
mol ) of {40% benzy{trimethyl a
sodi um hydroxide inj25 nL of 1

w

115 . Ci Cl not determined

116 oil
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chromat ography to afford 2.78 g (82% of XXV as an oil. The product was
characterized by IH NMR and nass spectroscopy. Thi ophosgene (0.723 ni,
9.48 nunol) was added to a solution of 2.75 g (7.90 I in 28 nL
CH2C12 at 0 C, resulting in an orange sol ution. Trie?ﬂ??éﬁ?xxg%ﬁ£@§ m_,
31.6 mol) was added and the dark solution was allowed to warmto room
tenperature and was stirred overnight. The reaction was diluted w thEt OAc,
washed with saturated aqueous NHAC, re-extracted 2X Et OAc,then was dried
and concentrated under reduced pressure. The residue mas purlfled Vi a
fl ash chperat-ographyto—af-fptre
g i nmpure| XXV FryThe recovergr

wWas subjected to reactlgﬁm%ondltlons
simlar to that above, and af solation and purification yielded]an
additional 0.28 g of inpure . The two sanpl es re conbi ned and
purifiedjagain vial flash chrongtography, to affordi 0.92 g of pure tonpound
XXVI . The product was char nMass spectroscopy.
Tri pheny| phosphinej(1.18 g rtionwise to a splution
of 580 ng (4.51 1) of and was stirred| for 2
hat roon]tenperatufe. : nol ) of XXVI" in R nL of
xyl enes hwas added and the reactlon was heated to reflux for 3 days|and

t hen machoncentra ed undeilé:fuced pressure. The Jesidue was purified via

ord
e

20
3959 Fecovered .Wnure XXM —-as—wel-l. as 1.08

flash chfonmat ography to af 420 nmy of impure XXM, and 290 ngy of inpure
XXVITl cpntam nated with t nyl phosphi ne oxi de The sanple of XXM Il was

treated with 0.49 (6.3 ) trifluoroacetic acid in 4 nL of
1, 2-di ch| oroethanejin a pgy€Ssure tube, purged withf Ar, and heated gt 110 C

overnight. The rea¢tion was then

118 71.2-72.5

119 164.8-166.3
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treated with saturated aqueous Na2CO3, extracted with ether, then dried and
concentrated under reduced pressure. The 420 ng of inpure XXVI was treated
under conditions simlar to that described above. ﬁﬁte% isolatio bot h

resi dues were combi ned and were purified via flash ch 6hﬁW@BPﬁ' 3to
afford 120 ng (13% of XXI as an oil. The product was characterized by 1H
NVR and mass spectroscopy. -124 21 Novenber 2003 Exanple 25 5 25 To a
stirred solution of magnesiumsalt 5 (2.61 g, 4.22 mmol) in THE (50 nL) was
added N-chlorosuccinimde (0.79 g, 5.94 nmol ). The resulting m xture was
stirred ib—r?%yr“rEHpera f & T them was pourgd Tt g fr e and
extracted w Et Ofc. The Cy yfed extracts were washed wth brine, dried
over MgSO4 and fil fered and solvent was renoved under reduced
pressure}l The resigue was purfffied via silica gel chromatography tp afford
1.77 g (Y699 of 25|as a foamphich was characterized via 'H NVMR and| M5. 21
Novenber | 2003 Exanpl e 26 ﬂlﬁ{? S,C 5 26

121 125.5-127.8

122 ci Ci 1ot determined

NN Br
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To a stirred solution of N-chlorosuccinimde (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 gﬁ&erazila (214 ny,
2.1 nunol) was added in one portion, followed by a fef 8P5P8 %fféb%ﬁ/so The
reaction mxture was stirred overnight, then was diluted wth EtQAc,
washed with brine, dried over MgJSO4 and filtered and the sol vent was
renoved under reduce pressure. The residue was purified via silica gel

chr omat ography to afford 240 ny (40% of conpound 26.as a foam which was
char act erp zc% THNVR ant{ws. 2t Y To a
stirred sol uti gn of| 5 (308 ny; ) ruL)zoéf2Q320 C was
added N- |chl orosucgi ni mde (77, , 0.58 mmvol). The resulting m xture was
stirred flor 10 mn,| warned to and then cool ed bhack to -30 C. Liproline
met hyl ester hydrochl ori de (50 dded fol |l owed by
triethylamne (0.12 nL) and f s stirred for 2jh. The
mxture Was treated with sa];{u\r chloride, and then was
extracted wth dietlhyl ether. dried over MgSO4 and
filteredjand the rgsidue puriftied parative TLC to afford 127¢ ng
(659 of [conpound {27 ‘as a foam whi cl $ characterilzed via 'H NVR and M.

Br
124 Cl Cl 101.8-103.6

125 resin

-169-



21 Novenber 2003 Exanple 28 C'S _Cl
of N-chl orosucci ni mde (325 ng, 2.4 mol)

5 28 To a stirred solution
added 5 (1.0

as ,d
in THE (10 nmL) was

g, 1.6 mol) in portions, at roomtenperature. The resultlgg Ilom1n1xture
was stirred for 5 mn, then 4-acetyl pi perazi ne (830 ng,
added. The reaction mxture was allowed to stir for I h, then mas treated

with brine, and the aqueous
| ayer was washed successively with |
bi carbonate and brine, then was dried over

| ayer was extracted with Et OAc. The organic
M HCl, saturated agueous sodi um
MySO4 'and filtered and the

sol vent S TERgovVeEl under Tgduced piggssur e e 1 es{dugy g TEY via
silica g¢l chiomatography to 650 ng (63% of |conpoun as @ solid
(mp. 153- 155 O aLich was ¢ terized via 1H NMR and Ms. Alternatively,
conpound {28 can alijso be prepar by the follow ng frethod usi ng conmpound 14
(Exanple{14): to a istirred solyfi of w14 (200 ng, {0.33 nol) in THE (20
m.) at O0|C was added acetyl (0.23 nL, 3.3{mmol) and triethyl am ne
(0.23 nm.,| 1.65 mmol The reachy e was allpwed to warmto foom
tenperatyre over | h and wasYstir Pt i onal h at that
tenperatyre. The mxture wg;gx&wed [ saturated @agqueous sodi um
bi carbondte and thel aqueous | P was extracted with EtOAc. The organic
| ayer wag dried over MgSO4 2 iltered and the solvent was renmoved under
reduced pressure. The residy @urlfled via preparative TLC to afford
193 ng (90% of conpound-28-as olid whic exhibited

127 cl cl 101-105

128 120.2-122.2

Br

-170-




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 dichloromethane (10 nl) was
added a solution of 1-Boc-piperazine (670 ng, 3.6 mmo?)NpyerehesROB? onet hane
dropwise at 0 C.  The reaction m xture was warned to roomtenperature and
allowed to stir for 2 h. The mnmixture was diluted with Et OAc, washed
successively with 0.1 MHCI, water and brine, dried over MgSO4 and
filtered and the sol vent was renoved under reduced pressure. The residue

was puri fredyga sifiTca gelghiromatogr aphy to af ford—93t T (829%—of
: 2b 21
e

conpound|{ 29 as a floam whi ch Wwa raracterized vial| H NWVR VS.
Novenber { 2003 Exanpl e 30 N= 29 (i hi s exanpl e descri bes an altern
synt hesi $ of conpoynd 14 (Exanpl® 14)

N::\/JN 0
N

ot

Br
0=8=0

e

0" Yo
I

130 Ci Ci foam

\ N ol
Br

i31 Cl Cl resin
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To a stirred solution of 29 (3.43 g, 4.9 mol) in dichloronmethane (30 niL)
was added - trifluoroacetic acid (5 nL, 65 nunol). The reaction m xture was
allowed to stir at room tenperature for 2 h, then was ured inta.l M NaCH
and was extracted with dichl oronethane. The organic I%ﬁ&PV%%er&olggd over
MySH and filtered and the solvent was renoved 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 NWVR and MS. 21 Novenber
2003 Exanple 31 AS/%Cl CS ,C 14 N= 31 To a stirred solution of 14 (154

my, 0.26{mmlg2i n di chl or omrethane~(L.& nlL) was addefi’ net hyf | socyahat e
(0.024 , 0.39 mmal). The reac m xture was stiftred for 0.5 h, then an
addi ti onal anount (j0.024 ni, 0.89_pgnhol) of nethyl i s$ocyanate was adfed. The
reactionfm xture wgs stirred for fn additional 0.5 h, then the solvent was
removed ginder reduged pressure taNaffgrd a quantitative yield of 31} which
was char qcterized Jia 1H NI\/RN?@N .21 Novenber 2003 Exanple 32
&\KN a1l Br
| - 0=$=0 _
0
Pas _ _
133 Cl cl foam
N:::(/
e N
O':?:O
N.
H
@
_ “OH
134 Ci Cl foam
N N0
\ N aat
Br
O=8=
[
N
f
N
o
o)\
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14 To a stirred solution of 3-hydroxypicolinic acid (138 ng, 0.99 mol) in

N, N- di met hyl formam de (10 nL) was added the PS-CD
0.33 nmmol) was added and the reaction
The resin was £1NP¥BRErZ983t hen

mol ). After 1 h, 14 (200 ny,

m xture was allowed to stir overnight.

washed wi th di chl oronmet hane and the conbi ned organic
The aqueous | ayer was extracted wi th dichl oronet hane,
MySO4 and filtered and the

into water.
organi c | ayer was washed with brine,

dri ed over

resin (1.86 g, 1.65

| ayers were poured
then the

sol vent was renoved under reduced pressure. The residue was purified via

pr epar at fve ItCtqafford—89—1x—(37% cohpotht32—as—a—feam-whi-ch was
characte ize&3§ia ilH NMR and ~Z1ovenber 2003 Exanp?%9§§5CI- [+ SC
CIS,C N=(0) 14 33 To a stirred uti on of norpholinoacetic acid} (35 ng,
0.24 mml) in NN {dinethylformam dg (8 nL) was added the PS-CDI resin (425
ng, 0.48{mmol). Aftler 1 h, 14 , - 08 nmol ) s added and the
reactionym xture wgs al |l owed t - overnight. ThHe resin was filtered and
t hen washed with dichloronethdgi/,no the conbi ned drganic

Cl

136

not determined

137

not detennined
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| ayers were poured into water. The aqueous |ayer was extracted with

di chl oronet hane, then the organic |ayer was washed with brine, dried over

MySO4 and filtered and the solvent was renoved under uced pre gure. The

residue was purified via preparative TLC to afford 59 0(@§@§76i conpound

33 as a foam which. was characterized via "H NVR and M5. 21 Novenber 2003

Exanple 34 28 34 To a solution of 28 (29 ng, 0.045 nmol),

3, 5-di fl uoropbenyl boronic acid (0.026 nL, 50% wt/wt in THF/ H20; 0.09 mmuol)

and PdC12(dppf)CH20I2 (1.8 ng, 0.0022 nmml) in a ‘nlxture of toluene (2 nl)

and Et OH 3 added a sglutLQn off R2ZCO3 (25 . 0. I8 Jgoi)—TT wat er
The react on m xture

(0.5 m). atedtorefluxfor 4h then wgs

di |l uted th tol ueng, and washed brine, was driled over MgSO4 and
filtered and the splvent was renoyed under reduced |pressure. The rdsidue
was purifjed via preparative TLCRNO atf)ford 18.3 ng {(60% of conmpound 34 as

ch was chpracteri ze wq@ ' NVR and MS. BExanple 35 21 Novenber
2003 C\i ™ ... A Ne=~

139 166-169

140 ci Cl not determined
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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 g}ﬁfure S heated to
reflux for 15 h. Decol orizing charcoal was added to the' MYSPRF &% 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, 0.26
mol ) apd—p 4'u.u: 3 bu.u.lb et 1cpaneu.u. estp+—(59—ng—0-36—mol ) in
a mxtufe # {oluene (3 nm. R H (1.5 m.) and P vl rﬁﬁﬁeous siodi um
carbonafe (1.25 nl) was added PPh3)4 (59 ng, 0.pP5 nmol). The rfaction
m xture{was heated to refl ux 1 h. The mxture was then filtered and the
organi c|l ayer wasjdil uted mﬁth Ft OAc, washed with water then dried over
MSO4 and filtered and thg F e+ was renoved under reduced pressure. The
residue|{was purified via ptepgrafiwve TLC to afford] 90 nmg (32% of |conpound
36 as ajsolid whi¢h was chgracteri VI% "H NMR gnd MS. 21 Novenper 2003

r
:?:O
N

(]

0

Fiﬁi\\rj;(3

142 Cl Cl , resin

N
# ° Br

143 Cl Cl foam

Br
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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

m),

et hanol

Pd( PPh3) 4 (43 ng, O.

for 3 h,
and bri ne,

reduced pressure.
123 ng (63% of

dried ove

037 mol ).

0.55
21 NpiSibgy 29,

09%"

0.37 mnol) and
in a mxture of toluene (4.4

s added
93¢ ef | ux
then was diluted with Et OAc and washed successively with water

r MpSO™4 and filtered and the sol vent was renoved under

The residue was purified via preparative TLC to afford
conmpound 37 as a f oam whi ch was characterized via 1H NWR

and Ms. 2~ Noygaber 72003 29 e @838 To & stirred sorupjomr of 2P (860
ng, 1.23 pmol) and pyrlnldlne- onlc acid pinacol} ester %506 ng, | 2. 46
mol) in g mxture qf tol uene et hanol (3.5 ) and 2 M sodi pm
carbonate| (1.7 nL) was added Pd Ph3)4 (142 ng, 0.1'2 mmol ) and the
reaction {mxture wgs heated topJequx for 2 h. The |m xture was dil uted
wi th Et OAt and washdd succd b wat er and brine, then was dfied
and filtefed and the solven er reduced pressure. Thg
residue was purified via SI| at ogr aphy tjo afford 790 ng| (92%
of Boc-prptected 38jas a foam To a stirred solution of Boc-protectefd 38
(704 ng, .0 nmmol) ijn-dichloromethane (15 nL) at rodmtenperature was added
145 not determined
146 foam

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 with brine and _dried
over MySO4, was filtered and the solvent was removed thtf8YemR&isd8d
pressure. The residue was purified via silica gel chromatography to afford
447 mg (64% of conpound 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. net hods anal ogous to-'those described above.

Each of thhe cqappounds bel owcwas ghar@cterized by anqzayggsgxanp e
@ O 60 B

No. St ructjureMel ting Point C . , C>190 (deconp|) NN
Clresin W-( NONIF

40C

=

148 Cl~ ; C 51.6-53.0

149 CIUCI not determined

el
N Br

-177-



November 2003 CI Cl

O=S= 01 CN) N21 N O 41Br foam 0=S=0 N 42C
Clfoam N O CN
21 November 2003
150 foam
O ‘
151 Cl_ Cl not determined
N
N:( 0
it
N Br
0=S{>=O
)
N
OAZ.\“H
HO
152 C|\©,Ci amorphous
Hi FO

-178-




Br 0=5=0 JP 0 HO 43d Clresin NO 0==0 G'N C JN

21 November 2003

153 & Cl 83.7-85.3
N# - O
N
154 167-169
i55 foam
O
-~

-179-




O f J o 21 Novenber 2003 44CI Clresin NO Br &S=O | CN1 NQ-) O
45CI Cl185-189 NN O

21 November 2003

156 170-174

157 Cl Cl not determined

Br
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N\ '"NC

Br 46CI Clresin NNO NO=S=0 0 CND

21 Novenber 2003 47C

Clresin NO Z ~~ Y
21 November 2003
158 Cl Cl foam
Q
o=$
..«‘-N\

159 C!D/Cl resin
160 CI\Q/C’ foam
N‘\ N 8]

\\Nr 1

O=d__
7o
—N_
H
Br

-181-




OAS OC48. . Clfoam NO N Br Os5=0 CND N ~OH 49C dCl not determ ned
N O

21 November 2003

161 Gi cl not determined

=
A
=z
o
O

162 Cl Cl foam

XN Br

163 Cl Cl ' not determined

il
XN Br
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Y [/ Br\ 0=S=0
N O=S=0O CND

ao 21 Novenber 2003 50CI \ Clnot determined N-< N O N

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-




NO O 5icC
det er m ned

\ A75-82 --( NO1 0=S=0 N1/

OYO I N 52C C not

21 November 2003

foam

168 Cl Cl

S
| Br
8]

not determined

169 CI@,CI

51.8-53.1

170 Cl cl

N=( © Br

75

-184-



1
(

/

AN

N- -
N

Y

( NOBr H2N - -143 21 Novenber 2003 53CI Clnot determned N N O
Br \ / 0=5=0 I
21 November 2003
171 Cl Cl not determined
N
N:( o
grw
S Br
172 Cl\Q,Cl not determined
O
173 C‘\©/Cl 51-52
N
N# o
\ N il
0=8=0
] Br
)
N
H,
N 8]
_/go

«185-



CD N O rOH_
Cl f oam

54Cl

C___ 79.1-80.9 NO /

T--Br

O=S= | Cod 55C

21 November 2003

174

ios

not determined

175

C!\Q/Cl

N L]
N Br

not determined

176

N I
X Br

not determined

-186-




NO N Br 0=5=0 a QJ-O | -144 21 Novenber 2003 € CI N O 56N-( foamN
0 NH2

21 November 2003

177 resin

178 not determined
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Br 57 Clinot determined NO N.,., O=S=O01/ Br (N N O~ NH2 58C dC not
determned NO z N Br 0=5=0

21 November 2003

179 not determined
180 resin
181 foam
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|  UO 21 Novenber
determined N O Br

2003 59C1 C1195-197 NO N 230 |

0=S=0 OCND

Br N O 60CI Clnot

21 November 2003

182

N=(" O
%/N \ Br

not determined

183

X

80.5-85.5

-189-



MOH - | 61 not determined IPIC, NO Br 0=S=0 \10 -146 21 Novenber 2003
62CI Clnot determined NN-( NO ~Br 0=5=0 HN1O. HN\~

21 November 2003

184 not determined
185 foam
186 Ct Cl resin
N
N:( O
\ N N1
P
N \ ,)
() “
o’ﬁ N
N
I\/ \/&O
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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
187 resin
188 not determined
189 foam

-191-



~

N)

determined N O N O=S=0

S=0 N O Sr -147 21 Novenber 2003 65CI Cl not
N OQ O
21 November 2003
190 cl c foam
O

191 Cl Cl foam

Net” N0

\\ N ot
Br
()==?==()
- N
)
N
o
OJ\
192 Cl Ci not determined
N N._.O
—
o
Cl
Br

-192-




66Cl Cl146-148 NOGCG=S=O Br (N / N | 0=S=0 C

"N Cl -148 21 Novenber

2003 G A --( NO
21 November 2003
193 Cl Cl not determined
194 CID/CI not determined |
Nz( o
\ N aati Br
O=IS=O
N.
H
~
195 Ci Ci 66.5-68.1
N o
L
N
S N

-193-



67N T-O-Br foam O=S=01 O 0 68ClI / Cl not determ ned

69Cl

Clfoam N O

N CN

" No---0O

IN /NO Br-\ N Br

21 November 2003

196

150-160

197

] MELL]
XN Br

not determined

-194-

Br




-149 21 Novenber

2003 C

c N-( NO 70N

-1t Br foamON 00 71C

Clnot determned NO N~ ITyNBr O=S=O 0=- H 0-
21 November 2003
198 Cl & not determined
169 resin
N
/
200 Ci Cl not determined
N
N_—_( 0
Q[/N \ Br
OZ?“—"O
EN
N
s

_%95..




72C1 Clnot determined NO N Br 0=S=0 | H N1 -150 21 Novenber 2003 73C

Clnot determined N O "'"'. N Br O=S=0O N,
21 November 2003
201 191-192
202 foam
203 foam

-196-



H/O74C1 Cl145-147 N-( NO N OO 1/ Br 75C Clinot determined N O Br
0=S=0 | (N N

21 November 2003

204

resin
\
Oxe .-
0O
. H :
205 _ Cl cl not determined

206 CIQCI oil

N L1
X Br

-197-



OCs -151 21 Novenmber 2003 C Cl  ;-:1 76N O not determined CN _ Br 77C
Clhard oil ---( NO N.... O=S=0 _OBr N

21 November 2003

207 Ci Cl not determined

N:(N O
AR Br

s

Q
it

i
N

>

0

208 Cl\©/01 not determined

N
N

N
O=§=O
N

ol

0

O

iy
NH

O

-198-



H78CfoamN ON | O=S=0C N AO -152 21 November 2003 79CI Cl 83.5-87 N O
| N () Br N

21 November 2003

209 Cl Cl 103-105

210 foam

-199-



OANH 80CI Cinot determined NO N Br &=S=O | N EN) 0 O N 81C /
Cl 158.0-159.3 NN O

21 November 2003

211 C!Q/CI not determined

212 ' Q|\©C| not determined

213 Cl Cl not determined
N
N— \/ CH
\ N antt .
Br
0=?=O

N
OH

-200-



YY 0 H2N -153 21 Novenber 2003 82CI ClIfoam NO Br 0=5=0 CNH NN ~-O
83CI Cl 114.0-115.5 --< N O
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-



N O=S=0/ Br
determined N O

(N
J~_

HN ON O NQg 21 Novenber
N N

2003 84C Cl not

21 November 2003

216

NN Br

not determined

217

Br

foam

-202-




-ZL NOG=S 0O, | CNDHNH Non( H\ O85C \ C thick oil I N--( NO N Br
86CI Cl65.6-67.0

21 November 2003

218 not determined

219 resin

-203-



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

220 79.1-81.0

221 CtQCI 100.5-102.2

-204-



/"OH Br 89CI Cl1163.7-165.2 NOSO \ OXNI N J C NH 21 Novenber 2003
c ad NO N...n

21 November 2003

222 not determined

223 not determined

-205-



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

224 foam

225 Cl~ ; _Cl resin

-206-



Cl not determ ned -(N

nn () Br N :, N -157 21 Novenber 2003 93C
1 ~N N1/, N HOO94C / Clnot determined -N o NT
21 November 2003
226 not determined
227 170-172

-207-




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

228 114.9-116.0

229 not determined

230 CI\©/0| not determined

-208-



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

231 foam

232 not determined

-209-



99CI Clnot determined NO N,, % Br O=S=O) | rNH 100CI Clresin N Y O=
=0 (N O~

21 November 2003

233 not determined
234 gummy solid
235 not determined

-210-



-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

236 not determined

237 resin

-211-



e b

90H 103C1 / Cl not determned | NNO O-SaO . N\ Br 21 Novenber 2003 C
Cl 104N O 72.5-73.6 OO 1/ Br 105C Clfoam N O N

21 November 2003

738

foam
O
)
O
239 Ci Cl resin

-212-



Br O=5=0 106CI Cloil N- NO 0o J Br 21 November 2003 1070 ClI not
determined , 1 NO N Br O=S=0 |

21 November 2003

240 resin

241 resin

-213-



NO) 108Ci

Ogumy foam N O N Br O=S=0

aN OH 109Cl Clfoam N O

21 November 2003

242 Cl \Q/CI resin
N
\ N i
Br
o= ?:O e
243 not determined

-214-




() Br N O O-163 21 Novenmber 2003 110C Il ~ C Foamt / ---( N O abBr
0=S=0 "OH H 111C Clnot determ ned

21 November 2003

244 \Q/ | resin

245 Cl Cl 100 - 102

-215-



-NOO=S=0 1/ Br
(N OO0 CND (O=zi N

0=S=0

NH O=< -164 21 Novenber 2003

112C1 Clresin N O ni

21 November 2003

246

Br

67.2-68.5

247

not determined

248

Ci Cl

atitd
N Br

foam

-21¢6-



~No N Cd &Z--,d 113CI Clresin - NOI O=S=O(N) Br N O O-165 21

Novenber

2003 C

Cl

21 November 2003

249

Cl

c
N __-0

=

:(

foam

250

Cl Cl

Br

not determined

-217-



NO N 114 Br not determined O=S=O O NH H 115C1 Clnot determined N O
Br O=S=O, CND N O

21 November 2003

251 Cl Ci foam

252 not determined

-218-



O 116C1 Cloil NO ~N\ / Br 21 Novenber 2003 117Cl CiIfoam N O N ( N Br

O=S=0, I (N) 0 118C1 C71.2-72.5
21 November 2003

253 Cl-. ; .Cl foam

254 Cix ; Cl 92-93.5

-219-



N O O G=SS=0/ Br

O 119C

Cl 164. 8-166. 3 N O 0=5=0 Cod 21 Novenber

d ~N O 1201.. foamC OL N 121C Cl125.5 - 127.8 N O C=S=0/ Br
21 November 2603
255 waxy solid
256

Br

foam

-220-

2003 C



CND O H 122ClI Clnot determned NO N Br O=S=O, O ~H 21 Novenber 2003 C
Cl 123N N O 201-203 \'N

21 November 2003

257 foam

258 resin

259 170-171
Br

-221-



Br 124C1 C1101.8-103.6 NO N-( ( N NI O1) 125 Clresin NO .pn G=S=0
Cl NOAr0o 01
21 November 2003

260 CI\Q/CI not determined

Br -

/
pd

261 Cl Cl " thick oil

N_—_( N0
N
Br
"H—0

-222-



-169 21 Novenber
"H 127C

2003 C

c

Cl 101-105 N O IN N |

N O 126l N not determ
Br

ned 0=5=0 OO OCH 1-1

21 November 2003

262 not determined
0 ]
263 Cl Cl foam
N
N— \/ O
N
Br
H—0O

-223-




CN OANH 128C1 C1120.2-122.2 {J~-N N Br

129NC Br foam 0=S=0

21 Novenber 2003 C O

21 November 2003

264

111-114

265

Cl Cl

176-178

-224-

NNO




O
0=

1
=0

Clresin NO N\ / PBr

30C1 CifoamNO Br 0=S=0 N HJ N1 H131C
I N~
21 November 2003
266 resin
26_7 oil

-225-



e

H N -171 21 Novenber 2003 132CI Cloil NO N( "Ca N\ ly Br/ 0OS=0 O
133C1 Cfoam N O O==S=0

21 November 2003

268 Cl Ci not determined

269 Cl Cl not determined

NH

-226-~



HRH Br
Novenber

I\/1 OH 134C
2003

ClfoamNO N Br 0=S=0 |

N HJI NNAO -1, 21

21 November 2003

270 CI\Q/CI not determined
271 CI\Q/CI not determined
N
k\/N
Br
272 CI\QCI not determined

227-



Cl Cl 135N N O 34.0-35.5 00 136C1 \ Clnot determined N--( NO ( \ N Br
"*O0 137C dnot determned 4---(NO \ Br C

21 November 2003

273 95-101

274 not determined

-228-



\' / O5=0 /N 21 Novenmber 2003 CI CI N O 138C=S=O0 O Br foamN O HO

139C1 \ Cl166-169 N O 1N
21 November 2003

275 99.5-101
276 resin
277 foam

-229-



() Br

N 1 0=S=0 1400C

Clnot determined NO N Br
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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 saline with calcium and magnesium, additional 2 mM
MgCly and 0.1 mM PMSF (Diluting Buffer) in a 96-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 1 h. Blocking solution is removed from wells, and test

- compounds are diluted and then added followed by the addition of approximately 25 ng of

immunoaffinity purified LFA-1. The LFA-1 is incubated in the presence of test compound

and ICAM-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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Example D

Topical Formulation

Ingredients 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

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
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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
l
_(CH AL R
-
R? R®
wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

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

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

thiazolyl, pyrazolyl, isoxazolyl, imidazolyl; isothiazolyl, oxadiazolyl, 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,

(i} -COOH,

(iii) -SGHOH,

(iv) -PO(OH)2,

(v) a group of the formula ~CCOR36, 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 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with

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

-285-



OSOBr NH :J NH2 241CI Clresin NO N==~ | y YBr 0=S=0 | (N) NO
.10
21 November 2003

(i) -ORIOL wherein R101 is:
. (a) ahydrogen atom,
{(b) alkylof 1 to 7 carbons, wherein any hydrogen atom of said alkyl
- group is optionally replaced with —OH, -QR110 (wherein R110 ig
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,

(c) acyl of I 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,,

(d) -CONRIOZR103, 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 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 -

(e) -COORM4, 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 alkyl 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!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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-CO, R116_ wherein R1 16 is 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 heteroary! 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:

(®)

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- isQorl,
RS51, R52 and RS3 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,

{viil) nitro, or

(ix) halogen,

(B) methyl, which is optionally mono- or polysubstituted with fluorine atoms
and additionally is optionally monosubstituted with R39,

(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
polyéubs'tituted with halogen or oxo,

D) 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,

(E) a group of the formula —NR68R6Y, wherein R08 and R69 are each,
independently, a bydrogen 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,

(F) agroup 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,

(G) a group of the formula -COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 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,
(1) a group of the formula ~SR74, wherein R7-f1 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, -COalkyl or.
--Sozalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms; -
D is=N-, =C(R])-, =C(H)-, =C(SOzR1)-, =C(S(O)R)-, =C(C(O)R1)-, =C(C(O)H)-,
~C(SR13)-, =C(OR 18)- or =C(NHR12)-, | |
wherein R is selected from the class consisting of:
(A) -R1002, 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,
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(x) aquaternary group of the formula

RZG

+

— 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,

(H) 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,

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

selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
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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-,

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

{v) 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,

(vi) acylof1 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),
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

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),

-CHO,

the halogen atoms, and

aryl or hetercaryl 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,

the halogen atoms, and

-CN and,
wherein R12 js R100a;

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
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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) a group of the formula ~CONR7OR71, wherein R70 and R71 are each,

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

atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R70 and R71
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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3. A compound of the formula I, as set forth in claim 1, wherein:
Al js=N- ;)r =C(H)-;
A2 is=N-, or =C(H)-;
D is=N-,=CR1)-, =C(H)-, =C(SO2R1)-, =C(C(O)H)- or =C(C(O)R1)-, wherein R! is
selected from the class consisting of:
(A) —-RI00b, 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) - alkyl of I to 3 carbon atoms,
(b) -COOH,
{¢) -SO;0H,
(@ -PO(OH),

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

, (t) 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,

(8) a group of the formula -CONR!IR12, wherein R1! and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

or cycloalkyl of 3 to 6 carbon atoms, or wherein 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%

wr!JL-—R” 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(OH),,

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:

(iv)

™)

(@
®)

()

@

(©

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 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-,

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

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

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

hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is

optionally replaced with a moiety independenﬂy selected from the class

consisting of:
(a) oxo,

(b} -OH,

(¢) -ORIL3, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs,
(e) -NH,

() -NHMe,
(&) -NMe,,
(hy -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;

is an oxygen atorm,;

is branched or unbranched alkyl of 1 to 3 carbon atoms;

is a group of the formula —CH2R55, wherein,

R3S 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) —R100c, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cyclbalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) oxo,
(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 —CONRIIR12 wherein R1! and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

or cycloalkyl of 3 to 6 carbon atoms, or wherein R!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 -OR13, 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 R14is a hydrogen atom, or

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

¢ -CN,or
(k) anamidino group of the formula
N/R15
/“\N/ R
ll?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,

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

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

(iv) a group of the formula -CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 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-,

(v) agroup of the formula ~OR21 wherein R21 is a hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe;,

(vi) a group of the formula -NR23R24, wherein R23 and R24 are each,
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
wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33 R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,
phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with;
(i) alkyl of 1 to 3 carbon atoms,
(ii) -COOH,
(iii) -SO,0H,
(iv) -PO(OH)y,
(v) agroup of the formula —COOR36, wherein R36 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to § carbon atorms,

(vi) a group of the formula -~NR37R38 wherein R37 and R38 are each,

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

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 -CONR3 9R40, 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

-325-

,NNOs =OCND N O -243 21 Novenber

2003



rNNNOZ313Cd C not determined/ . NO N N. > 0O=S=00 O H 314d
C resin

21 November 2003

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 R43, R and R%3 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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(v} straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2

(vi)

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

hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is

optionally replaced with a moiety independently selected from the class

consisting of:

@)

(b)
(c)
(@
(e)
®
(8)
(b

(@

-OR!13, wherein R113 is alkyl of I to 6 carbon atorns,
-OCOCH;,

-NH;,

~NHMe,

-NMe,,

-CO,H, and

-CO; R114 wherein R114 is 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:
(@
()]

©

(d)
(€)
®

(&

(b)
(0
0)

-OH,
-OR115,wherein R115 is alkyl of 1 to 6 carbon atoms,
-NH,

-NHMe,

-NMe,,

-NHCOMe,

0xo, .

-CO, R1 16, wherein R116 is alkyl of 1 to 3 carbon atoms,
-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,
(ii) -CN,
(iii) nitro, or
o (iv) halogen,
®) 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, whereinn is 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;)_nCONHRQS, whereinnis 0, 1 or 2,

and wherein R25 is straight or branched alkyl of | 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,

(F) guanidino groups of the formula

N/RSS

TN

l I-_|232 A35

whereinsis 2, 3,4, 5or 6, and R32, R33, R34 and R35 are cach,

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

two of R32, R33, R34 and R35 may additionally constitute a saturated

hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen

atom(s) between them form a heterocyclic ring,

{G) groups of the formula -NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, pheny! which is optionally monosubstituted

with halogen, or R100d, wherein R100d ig as hereinbefore defined,

(H) 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,,
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(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;, |

(C) 'NHZ:
(£} -NHMe,
(g) -NMe,,

(h) -CO,H,and
(i) -CO,R114 wherein R1l4 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 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,

© -NMe,

() -NHCOMe,

(g) oxo,

V(h) -CO; R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
@® -CN,

() 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,

Luf

oA w0 e+ v IOR - |

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

phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
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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

() halogen;

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

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,
(© -oN,
(D) nitro, or
(E} halogen;
R isCy
Z  is=C{H)-; and,
R7 isCy

or a pharmaceutically acceptable salt thereof.

7. Acompound of the formula I, as set forth in claim 1, whergin:
Al s =N-;
A2 is=C(H);
D is =C(SO2R1)- 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

-349-



Br YO=S=O I fN) ON358CI \ dnot determned N -1 NO (\ N Br

O=S=0

I
21 November 2003

(¢) 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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8. A compound of the formula I, as set forth in claim 1, wherein:

Al is=Ny

AZ s ~CE)-

D is =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 morpholiﬁyl 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, -OR1 1_0 (wherein R110 js
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,,

() -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) nmitro, 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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