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ANTAGONISTAS DEL RECEPTOR IL-8

REIVINDICACIONES:

1. Un compuesto de la formula (1):
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Ry es independientemente seleccionado del grupo compuesto por
hidrégeno, NRgR7, OH, OR,, alquiloC., arilo, arilo-alquiloCi, arilo, alqueniloC,4;
cicloalquilo, cicloalquilo alquiloC1.s, heteroarilo, heteroarilo-alquiloC,.4, heteroarilo-
alqueniloC24, heterociclico, heterociclico-alquiloCi4 0 un medio heterociclico-
alqueniloC24, todos cuyos medios pueden ser sustituido opcionalmente una o tres
veces independientemente por un sustituyente seleccionado del grupo compuesto
por haldégeno; alquiloCq4 sustituido por halo; alquiloCy+; amino, amina sustituida
por mono o di-alquiloCi4; ORa; C{O)R,; NR,C(O)OR,; OC(O)NReR7;, hidroxi;
NRoC(O)Rs; S(O)m'Rs; C(O)NReR7, C(O)OH; C(O)ORa S(O)NReR7; NHS(O)R4; 0
los dos sustituyentes R, pueden unirse para formar un anillo de 3 a 10 miembros,
sustituido opcionaimente y que contengan ademés de carbono,

M
en donde
¥

m

en donde
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independientemente, de 1 a 3 medios sustituidos opcionalmente seleccionados del
grupo compuesto por NRy, O, S, SO, o SO, medios que opcionalmente pueden
ser insaturados;

R, es seleccionado del grupo compuesto por alquilo, arilo arilo-alquiloCi.,
heteroarilo, heteroarilo-alquiloCi4, heterociclico, COOR:;s, © un medio
heterocicliclo-alquiloC,.4, todos los cuales pueden ser sustituido opcionaimente;

m es un entero con un valor de 1 a 3;

m’ es O o un entero con un valor de 1 0 2;
n es un entero con valor de 1 a 3,

qes 0, ounenteroconun valorde 1 a 10;
t es 0 o un entero con un valorde 1 0 2;

$ 85 un entero con un valorde 1 a 3;

R1 es seleccionado independientemente del grupo compuesto por
hidrégeno, haldgeno, nitro, ciano, alquiloCi.0, alquiloCi.qo Sustituido por halo,
alqueniloCayp, alcoxiCiqp alcoxiCygo sustituido por halo, azida, S{O)R.,
(CRaRs)qS(OXR4, hidroxi, alquiloCi4 sustituido por hidroxi, arilo, arilo-alquiloCy.,
arilo-alqueniloCz2.10, ariloxi, arilo-alquiloxiCi14, heteroarilo, heteroarilalquilo,
heteroarilo-alqueniloCz.19, heteroarilo-alquiloxiCi4, heterociclico, heterociclo-
alquiloCi, heterocicliclo-alquiloxiCy., heterociiclico-alqueniloCa.o,
(CRsRg)sNR4Rs, (CRsRs)sC(O)NR4Rs, alqueniloCzi0 C(O)NR4Rs, (CRsRs)q
C(O)NR4R1g, S(O)3Rs, {CRaRs)q C(O)R1s, alqueniloCaso C(O)Ry4, alqueniloCaig
C(O)OR11, (CReRs)q C(O)OR11, (CRaRs)q OC(O)Ri:, (CRsRe); NR4«C(O)Ry,
(CRaRs)q C(NR4NR4Rs , (CRsRa)q NR4C(NRs)R1;, (CRsaRs)q NHS(O)Ris,
(CReRg)q S(O)SNR4Rs, 0 dos medios R; juntos pueden formar O{CHz).O o un
anillo saturado o insaturado de 5 a 6 miembros, de modo que los medios de
glquilo, arilo, arilalquilo, heteroarilo o heterociclico puedan ser sustituidos
opcionalmente;
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R« ¥ Rs son seleccionados independientemente del grupo compuesto por
hidrégeno, alquiloCs4 sustituido opcionaimente, arilo sustituido opcionaimente,
arilo-alquiloC14 sustituido opcionalmente, hetercarilo sustituido opcionalimente,
heteroarilo-alquiloCy4 sustituido opcionaimente, heterociclico, heterociclico-
alquiloC14, 0 R4 ¥ Rs junto con el nitrbgeno al que estan fijos forman un anillo de 5
a 7 miembros que opcionalmente pueden comprende un heterodtomo adicional
seleccionadode O, Ny S;

Rs y Ry son seleccionados independientemente del grupo compuesto por
hidrégeno, o un alquiloC,.4, heteroarilo, arilo, alquilarilo, alquilo-heteroalquiloCi4 0
Rs ¥ Ry junto con el nitrégeno al que estan fijos forman un anilio de 5 a 7 miembros
que opcionalmente puede contener un heteroatomo adicional seleccionado de
oxigeno, nitrégeno o azufre, y cuyo anillo puede ser sustituido opcionalmente;

Y es selaccionado del grupo compuesto por furano, tiofeno, pirrol, oxazol,
imidazol, tiazol, pirazol, isooxazol, isotiazol, 1,2,3 0 1,24 oxadiazol, 1,230 1,2,4
triazol, 1,2,3 0 1,2,4 tiadiazol, piridina, irimidina piridazina, pirazina, 1,3,501,230
1,24 triazina, 1,245 tetrazina, indol, benzofuran, indazol, benzimidazol,
benzotiazol, quinolina, isoquinolina, cinolina ftalazina, quinazolina quinoxalina
todos cuyos medios puedesn ser sustituidos de 1 a 3 veces por Ry.

Re es hidrégeno o alquiloCi;
Rg es alquiloCi;
Rig©s alquiloC4.40 C{O)zRe;

Ry1 es seleccionado del grupo compuesto por hidrdgeno, alquiloCi
sustituido opcionalmente, arilo sustituido opcionalmente, ariloalquiloC; sustituido
opcionalmente, heteroarilo sustituido opcionalmente, heteroarilo-alquiloCi4
sustituido opcionalmente, heterociclico sustituido opcionalmente, o heterociclico-
alquiloC44 sustituido opcionaimente; y

60/188.410 - mar 01



A

&

Ria es seleccionado del grupo compuesto por alquiloCi4, arilo, arilo-
alquiloCy4, heteroarilo, heteroarilo-alquiloC14, heterociclico y heterociclico-
alquiloC1.;

o una sal farmacéuticamente aceptable de lo mismo.

2. El compuesto segun la Reivindicacién 1, en donde Ry es sustituido
en la posicion 4 por un electrén que retira el medio.

3. El compuesto segin la Reivindicacién 3, en donde R es haldgeno,
ciano o nitro.

4, El compuesto segun la Reivindicacién 3, en donde Ry es halégeno.

5. El compuesto segin la Reivindicacién 4, en donde R; es
independientemente, fldor, cloro o bromo.

6. El compuesto segun la Reivindicacidon 1, en donde Y es mono
sustituida en Ia posicién 2' o en la posicién 3', o disustituido en la posicién 2' 0 3'
de un anillo monociclico.

7. El compuesto segun la Reivindicacién 6 en donde Y es piridina y
pirazol.

8. El compuesto segtin la Reivindicacién 1, en donde Rb es hidrégeno,
alquiloC14, 0 alquiloC14 sustituido por C(O)OH o C(O)OR..

9. El compuesto segin ia Reivindicacién 1, que es:
N-(3-aminosulfonilo-4-cloro-3-hidroxifenilo)-N'<{piridin-2-ilo)urea;
N-(3-aminosulfonilo-4-cloro-3-hidroxifenilo)-N'-{2-cloro-piridin-3-il)urea;

N-(3-aminosulfonilo-4-cloro-3-hidroxifenilo)-N'-(1-fenilo-1H-1,2, 3-triazol-5-
ilo)urea;

N-(3-aminosuifonilo-4-cloro-3-hidroxifenilo)-N'-(1,3-dimetilpirazol-5-ilo)urea;

4
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N-(3-aminosulfonilo-4-cloro-3-hidroxifenilo)-N'<{1-metilpirazol-5-ilo)urea; y
N-(3-aminosulfonilo-4-cloro-3-hidroxifenilo)-N'-(2-metil-piridin-3-ilo)urea.

10. Un compuesto segtin la reivindicaciéon 9, en donde el compuesto es
en su forma de sal sddica.

11.  Un compuesto segun la Reivindicacion 10, en donde el compuesto as
en su forma de sal potasica.

12.  Una composicion farmacéutica que comprende un compuesto segun
cualquiera de las Reivindicaciones 1 a 11, y un vehiculo o diluyente
farmacéuticamente aceptable.

13. Un metodo para tratar una enfermedad mediada por quimiocina, en
donde la quimiocina se liga a un receptor IL-8 a 0 b, cuyo método consiste en
administrar a dicho mamifero una cantidad efectiva de un compuesto de la férmula
seguin cualquiera de las Reivindicaciones 1 a 11.

14.  El método seguln la Reivindicacion 13, en donde el mamifero sufre de
una enfermedad mediada por quimiocina seleccionada del grupo compuesto por,;
psoriaris, dermatitis atopica, osteoartritis, artritis reumatoide, asma, enfermedad
pulmonar obstructiva crénica, sindrome de agotamiento respiratorio en adultos,
enfermedad de intestinos inflamados, enfermedad de Crohn, colitis ulcerativa,
ataque, shock séptico, esclerosis multiple, shock entodéxico, sepsis gram
negativa, sindrome de shock tdxico, lesién de reperfusion renal y cardiaca,
glomerulonefritis, trombosis, reaccién injerto-anfitrién, enfermedad de Alzheimer,
rechazos a injertos, malaria, restenosis, angiogenesis, aterosclerosis,
osteoporosis, gingivitis y liberacién no deseada de céiulas hematopoiéticas y
enfermedades causadas por virus respiratorios, virus de herpes y virus de
hepatitis, meningitis, fibrosis cistica, trabajo de parto antes de tiempo, tos, prurito,
disfuncion de d6rganos muitiples, trauma, tensiones, desgarres, contusiones,
artritis psoriatica, herpes, encefalitis, vasculitis SNC, lesidn cerebral traumatica,
tumores del SNC, hemorragia subaracnoide, trauma posquirdrgico, neumonitis

5
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intersticial, hipersensibilidad, artritis inducida por cristales, pancreatitis cronica,
hepatitis alcohblica agua, enterocolitis necrotizante, sinusitis crénica, uveitis,
polimiositis, vasculitis, acné, ulceras gastricas y duodenales, enfermedad celiaca,
esofagitis, glositis, obstruccion de las vias respiratorias, hiperrespuesta de las vias
respiratorias, bronquiolotis, obliterantes de bronquiolitis, neumonia, bronquiectasis,
bronquiolitis, obliterantes de bronquilitis, bronquitis conica, cor pulmonae, dispnea,
enfisema, hipercapnea, hiperinflacién, hipoxemia, inflamaciones inducidas por
hiperoxia, hipoxia, reduccién en el volumen pulmonar por cirugia, fibrosis
pulmonar, hipertensién pulmonar, hipertropia ventricular derecha, sarcoidosis,
enfermedad de las vias respiratorias pequefias, no concordancia ventilacién-
perfusién, resuello, gripes y lupus.

6 3
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IL-8 RECEPTOR ANTAGONISTS A%
FIELD OF THE INVENTION

This invention relates to novel sulfonamide substituted dipheayl urea
compounds, pharmacentical compositions, processes for their preparation, and use
thereof in treating IL-8, GROa, GROf, GROY, NAP-2, and ENA-78 mediated
diseases.

BACKGROUND OF THE INVENTION

Many different names have been applied to Interieukin-8 (IL-8), such as
neutrophil attractant/activation protein-1 (NAP-1), monocyts derived neutrophil
chemotactic factor (MDNCF), neutrophil activating factor (NAF), and T-cell
lymphocyte chemotactic factor. Tnterleukin-8 is a chemoattractznt for neutrophils,
basophils, and a subset of T-cells. Iths prodoced by a majority of nucleated cells
mcludmg macrophages, fibroblasts, endothelial and epithelia) cells exposed to TNF,
IL-1a, IL-1P or LPS, and by neutrophils themselves when exposed to LPS or
chemotactic factors such as FMLP. M. Baggiolini et al., J, Clin, Invest, 84, 1045
(1989); J. Schroder et al, ], Immunol. /39, 3474 (1987) and ], Immunol, 144, 2223
(1990) ; Strieter, et al., Science 243, 1467 (1989) and J. Bjol, Chem, 264, 10621
(1989); Cassatelis et 2., J, Immunol, 748, 3216 (1992).

GROa, GROP, GROY and NAP-2 also belong to the chemokine family.
Like IL-8 these chemokines have also been referred to by different names. For
instance GROG, B, Y have been referred to as MGSAG, B and y respectively
(Melanoma Growth Stimulating Activity), see Richmond et al., J, Cell Physiology
129, 375 (1986) and Chang et al., J. Immunol 148, 451 (1992). All of the
chemokines of the o-family which possess the ELR motif directly preceding the
CXC motif bind to the IL-8 B receptor (CXCR2).

IL-8, GROa, GROB, GROY, NAP-2, and ENA-78 stimulate a number of
functions in vitro. They have all been shown to have chemositractant properties for
neutrophils, while I1.-8 and GROa have demonstrated T-lymphocytes, and
basophilic chemotactic activity. In addition IL-8 can induce histamine release from
basophils from both normal and atopic individuals, GRO-0 and IL-8 can in addition,
induce lysozomal enzyme release and respiratory burst from nentrophils. IL-8 has
also been shown to increase the surface expression of Mac-1 (CD116/CD18) on

I\
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neutrophils without de novo protein synthesis.. This may contribute to increased
adhesion of the neutrophils to vascular endothelial cells. Many known diseases are
characterized by massive neutrophil infiltration. As IL-8, GROa, GROfl, GROy and
NAP-2 promote the accumulation and activation of neutrophils, these chemokines
have been implicated in a wide range of acute and chronic inflammatory disorders
including psoriasis and theumatoid arthritis, Baggialini et al., FEBS Lett. 307, 97
(1992); Miller et al., Grit. Rev, Immunol, 12, 17 (1992); Oppenbeim et al., Angu,
Rev, Immunol. 9, 617 (1991); Seitz et al., J. Clin. Invest, 87, 463 (1991); Miller et
al., Am. Rev. Respir. Dis. 146, 427 (1992); Donnely et al., Lancet 341, 643 (1993).
In addition the ELR chemokines (those containing the amino acids ELR motif just
priar to the CXC motif) have also been implicated in anglostasis, Strieter et al.,
Science 258, 1798 (1992).

In vitro, IL-8, GROa, GROf, GROY and NAP-2 induce neutrophil shape
change, chemotaxis, granule release, and respiratory burst, by binding to and
activating receptors of the seven-trangmembrane, G-protein-linked family, in
particular by binding to IL-8 receptors, most notably the IL-8 receptor (CXCR2).
Thomas et al., J. Biol. Chem. 266, 14839 (1991); and Holmes et al., Scicpce 233,
1278 (1991). The development of non-peptide small molecule antagonists for
members of this receptor family has precedeat. For a review see R. Froidinger in:
Progress in Drug Rescarch, Vol. 40, pp. 33-98, Birkhanser Vesiag, Basel 1993.
Hence, the IL-8 receptor represents a promizing target for the development of novel
anti-inflammatory agents. |

Two high affinity haman I1.-8 receptors (77% bomology) have been
characterized: IL-8Rcx, which binds only IL-8 with high affinity, and IL-8RB, which
has high affinity for IL-8 s well as for GROa, GROB, GROyand NAP-2. See
Holmes et al., supra; Murphy et al., Science 253, 1280 (1991); Lec et al, ], Biol,
Chem. 267, 16283 (1992); LaRosa et al., I, Biol. Chem, 267, 25402 (1992); and
Gayle et al,, J, Biol, Chem. 268, 7283 (1993).

There remains a need for treatment, in this field, for compounds, which are
capable of binding to the IL-8 ot or B receptor. Therefare, conditions associated with
an increase in IL-8 production (which is responsible for chemotaxis of nentrophil
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and T-cells subsets into the inflammatory site) would benefit by compounds, which
are inhibitors of IL-8 receptor binding.

SUMMARY OF THE INVENTION

This invention provides for a method of treating a chemokine mediated
disease, wherein the chemokine is one which binds to an IL-8 a or b receptor and
which method comprises administering an effective amount of a compound of
Formula (T) or a pharmacentically acceptahle salt thereof In particular the
chemokine is IL-8.

This invention also relates to a method of inhibiting the binding of IL~8 to its
receptors in A mammal in need thereof which comprises administering to said
mammal an effective amount of a compound of Formula (T).

‘The present invention also provides for the novel compounds of Formula (1),
anxi pharmacsutical compositions comprising & compound of Formula (T), and a

-pharmaceutical carrier or diluent.

Compounds of Formula (T) useful in the present invention are represanted by
the structure: '

(RLANS(O), HTFLY
Ram o

wherein

Rp is independently selected from the group consisting of liydrogen, NRGR7, OH, ORg,
Ci-salkyl, aryl, arylC1.4alkyl, aryl C2-4alkenyl, cycloalkyl, cycloalkyl C)_s alkyl,
heteroaryl, heteroarylC) 4alkyl, heteroarylC2.4 alkenyl, heterocyclic, heterocyclic
C1-4alkyl, and a heterocyclic C2_4alkenyl moiety, all of which moietics may be
optionally substituted one to three times independently by a substituent selected
from the group consisting of halogen, nitro, halosubstituted C1-4 alkyl, C).4 alkyl,
amino, mono or di-Cj.4 alkyl substitated amine, OR,,C{O)Ry,,NR,C(O)OR,,
OC(O)NRgR7, hydroxy, NROC(O)Ra, S(O)mRg, C(O)NRGR7, C(O)OH, C(O)OR,,

13
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S(0)2NRgR7 and NHS(O)2Rg: or the two Ry, substituents join to form a 3-10
membered ring, optionally substitnted and containing, in addition to carbon,
independently, 1 to 3 optionally substituted moieties selected from the group
consisting of NRy, O, S, SO, and SO3. R, is selected from the group consisting of
alkyl, aryl, arylC1-4alkyl, heteroaryl, heteroaryl C1-4alkyl, heterocyclic, COOR,,
and a heterocyclic C1-4alkyl moiety, all of which moicties may be optionally
substituted;

m is an integer having a value of ] to 3;

m’is 0, or an integer having a value of 1 or 2;

n is an integer having a value of 1 to 3;

q is 0, or an integer having a value of 1 to 10;

tis 0, or an integer having a value of 1 or 2;

s is an integer having a value of 1 to 3;

R|] is independently selected from the group consisting of hydrogen, halogen, nitro,
cyano, C1.10 alkyl, halosubstituted C}-10 alkyl, C2-10 alkenyl, C].10 alkoxy,
halosubstituted C)-10alkoxy, azide, S(O)R4, (CRgRg)q S(O)R4, hydroxy, hydroxy
substituted C1_4alkyl, aryl, aryl C].4 alkyl, aryl C2-10 alkenyl, aryloxy, aryl C1.4
alkyloxy, heteroaryl, heteroarylalkyl, heteroaryl C2-10 alkenyl, heteroaryl C1.4
alkyloxy, heterocyclic, heterocyclic Cy-4alkyl, heterocyelicC14alkyloxy,
heterocyclicC2-10 alkenyl, (CRgRg)q NR4RS, (CRgRg)C(O)NR4RS, C2.10 alkenyl
C(O)NR4Rs, (CRgRg)q C(O)NR4R10, S(O)3Rs, (CRgRg)q C(O)R1], C2-10 tlkenyl
C(O)R11, C2-10 alkeayl C{O)OR11, (CRgRg)q C(O)OR1], (CRgRg)q OC(O)R]1,
(CRgRIGNR4C(O)R11, (CRgRg)q C(NR4NR4Rs, (CRgRg)q NR4C(NRs)R1 1,
(CRgRg)q NHS(O)2R 13, and (CRgRg)q S(O)2NR4Rs; or two R] moietiea together
may form O-(CH2);0 or a 5 to 6 membered saturated or unsaturated ring, such that the
alkyl, aryl, arylalkyl, heteroaryl, or beterocyclic moieties may be optionally
substitutad;

R4 and R§ are independently xelocted form the group consisting of hydrogen, optionally
substituted C]4 alkyl, optionally substituted aryl, optionally substituted aryl C]-
4alkyl, optionally substituted heteroaryl, optionally substimted heteroaryl Cy_galkyl,

W
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heterocyclic, and heterocyclicC].4 alkyl, or R4 and R together with the nitrogen to
which they are attached form a S to 7 member ring which may optionally comprise
an additional heteroatom selected from O, N and S;

Rg and R7 are independently selected from the group consisting of hydrogen, a C1.4
alkyl, heteroaryl, aryl, aklyl aryl, and alkyl Cj_4 heteroalkyl; or Rg and R7 together
with the nitrogen to which they are attached form a S to 7 member ring which ring
may optionally contain an additional heteroatom which is selected from the group
consisting of oxygen, nitrogen or sulfur, and which ring may be optionally
subatituted;

Y is seelected from the group consisting of furan, thiophene, pyrrole, oxazole,
imidazole, thinzole, pyrazole, isooxazole, isothiazole, 1,23 or 1,24 oxadiazole,
1,23 or 1,2,4 triazole, 1,2,3 or 1,2,4 thiadiazole, pyridine, pyrimidine, pyndu;
pyrazine, 13,5, or 1,23 or 1 2 4 triazine, 1,2,4,5 tetrazipe, indole, benzofuran,
indazole, benzimidazole, ¢ hiszole. quinoline, isoquinbline, cinnoline,
phthalazine, quinazoline and quinoxaline all of which mocitics can be substitted 1-
3 umes with R)

Rg is hydrogen or C1-4 alkyl;

Ro is hydrogen or » C1.4 alkyl:

Riois C1-10 alkyl C(O)2Rg;

R]1 is selected from the group consisting of hydrogen, optionally substituted C1-4
alky], optionally substituted aryl, optionally substitted aryl C1-4aikyl, optionally
substituted heteroaryl, optionally substituted heteroarylCj.4alkyl, optionally
substituted heterocyclic, and optionally substituted heterocyclicC]-4alkyl; and

R]3 is selected from the group consisting of C]-4 alkyl, aryl, aryl C).4alkyl,
heteroaryl, heteroarylC-4alky), heterocyclic, and heterocyclicCy.4alkyl;

or a pharmaceutically acceptable salt thereof.

DET, N OF
The compounds of Formula (T), may also be used in association with the
veterinary treatment of mammals, other than humens, in need of inhibition of IL-8 or
other chemokines which bind to the IL-8 @ and P receptors. Chemokine mediated

\3
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diseases for trearment, therapeutically or prophylactically, in animals include disease
states such as those noted herein in the Methods of Treatment section.

Suitably, Ry, is independently hydrogen, NRgR7, OH, OR,, C1-4alkyl, aryl,
arylCqalkyl, aryl C2-4alkenyl, heteroaryl, heteroarylC1-4alkyl, heteroaryiC24
alkenyl, heterocyclic, heterocyclic C1-4alkyl, or a heterocyclic C2-4alkenyl moiety, all
of which moictics may be optionally substituted one to three times independently by
halogen, nitro, halosubstituted C1-4 alkyl, C1-4 alkyl, amino, mono or di-C; 4 alkyl
substituted amine, cycloalkyl, cycloalkyl Cj.5 alkyl, ORq, C(O)Rg, NRgC(O)OR,,
OC(O)NRgR?7, aryloxy, aryl C1.4 oxy, hydroxy, C1-4 alkoxy, NR9C(O)Ra, S(O)m Ry,
C(O)NRgR7, C(O)OH, C(O)ORg, S(O)NRR7, NHS(O)2R,. Alternatively; the two
Ry, substitucats can join to form a 3-10 membered ring, optionally substifited and
containing, in addition to carbon, independently, i to 3 NRg, O, S, SO, or SO moities
which can be optionally substituted.

Suitably, Ry is 2n alkyl, aryl, arylC]_4alkyl, heteroaryl, heteroaryl Cj-4alkyl,
heterocyclic, or a heterocyclic C1-4alkyl moiety, all of which moieties may be
optionally substituted.

Suitably, R} is independently selected from hydrogen; halogen; nitro; cyano;
halosubstituted C1-10 alky), such as CF3, C].10 alkyl, such as methyl, ethyl,
isopropyl, or n-propyl, C2-10 alkenyl, C1-10 alkoxy, such as methoxy, or ethoxy;
halosubstituted C}-10 alkoxy, such as trifluoromethoxy, azide, (CRgRg)q S(OhRy.
wherein tis 0, 1 or 2, hydroxy, hydroxy C].4alkyl, such as methanol or ethanol, aryl,
such as pheayl or naphthyl, aryl C|4 alkyl, such as benzyl, aryloxy, such as phenoxy,
aryl C14 alkyloxy, such as benzyloxy; heteroaryl, heteroarylalkyl, heteroaryl C1-4
alkyloxy; aryl C2-10 alkenyl, heteroaryl C2.10 alkenyl, heterocyclic C2-10 alkenyl,
(CRgRg)gNR4RS5, C2-10 alkenyl C(O)NR4RS, (CRgRg)QC(O)NR4RS,
(CRgRg8)qC(O)NR4R 10, S(O)3H, S(0)3Rg, (CRgRg)}qC(O)R1]1, C2-10 elkeayl
C(O)R11, C2-10 alkenyl C(O)OR] 1, (CRgRg)q C(O)R11, (CRgRg)qC(O)OR11,
(CRgRg)q OC(O)R11, (CRgRg)GNR4C(O)R] 1, (CRgRg)qC(NR4)NR4Rs,
(CRgRg)q NR4C(NRs5)R | 1, (CRgRg)GNHS(O)R 3, (CRgRg)GS(0)2NR4Rs. All
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of the aryl, heteroaryl, and heterocyclic-containing moisties may be optionally
substituted as defined herein below.

For use herein the term "the aryl, heteroaryl, and heterocyclic containing
moieties” refers to both the ring and the alkyl, or if included, the alkenyl rings, such
8s aryl, arylalkyl, and acyl alkenyl rings. The term "moieties” and “rings” may be
interchangeably used thronghout.

Suitably, R4 and Rs are independently hydrogen, optionally substituted C1-4
alkyl, optionally substituted aryl, optionally substitated aryl C].4alkyl, optionally
substituted heteroaryl, optionally substituted heteroaryl Cj-4alkyl, heterocyclic,
heterocyclicC1.4 alkyl, or R4 and RS together with the nitrogen to which they are
attached form a 5 to 7 member ring which may optionally comprise an additional
heteroatom selected from O, N and S.

Suitably, Rg is independently hydrogen or C1-4 alkyl.

Suitably, Rg is hydrogen or a C1-4 alkyl;

Suitably, q is O or an integer having a value of 1 to 10.

Snitably, R10 is C1-10 alkyl C(O)2Rg, such as CH2C(O)2H or
CH2C(0)2CH3.

Suitably, R]] is hydrogen, C}-¢ alkyl, aryl, aryl C1-4 alkyl, heteroaryl,
heteroaryl Cj1.4alkyl, heterocyclic, or hetorocyclic C).-4alkyl.

Suitably, R12 is hydrogen, Cy._)p alkyl, optionally substituted aryl or
optionally substitutéd arylalkyl.

Suitably, R13 is C1.4alkyl, aryl, arylalkyl, heteroaryl, heteroarylCj-4alkyl,
heterocyclic, or heterocyelicC)-4alkyl, wherein all of the aryl, heteroaryl and
heterocyclic contalning moieties may all be optionally substitated.

Suitably, Y is is furan, thiophene, pymole, oxazole, imidazole, thiazole,
pyrazole, isooxazole, isothinzole, 1,23 or 1,2,4 oxadiazale, 1,2,3 or 1,24 triazols,
1,2,3 or 1,24 thisdiazole, pyridine, pyrimidine, pyridazine, pyrazine, 1,3,5, ar 1,23
or 1,24 triazine, 1,2,4,5 tetrazine, indole, benzofuran, indazole, benzimidazole,
benzothiazole, quinoline, isoquinoline, cinnoline, phthalazine, quinazoline and
quinoxaline all of which moeities can be substituted 1-3 times with Ry; C2-10
alkenyl C(O)OR11: (CRgRg)q C(O)OR]2: (CRgRg)q OC(O) R11;

Y
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(CRgRg)}C(NR4)NR4Rs; (CRgRg)q NR¢C(NR5)R) 1; (CRgRg)q NR4C(O)R1):
(CRgRg)q NHS(O)2R13: or (CRgRg)q S(O)2NR4Rs; or two Y moicties together
may form O-(CH2)s-O or a 5 to 6 membered saturated or unsaturated ring. The aryl,
heteroary] and heterocyclic containing moieties noted above may all be optionally
substituted as defined herein.

Suitahly s is an integer having a value of 1 to 3.

Suitably, R, is an atkyl, aryl Cj_4 alkyl, beteroary}, beteroaryl-C1_4alkyl,
heterocyclic, or a beterocyclicC)_g4 alkyl, wherein ail of these moieties may all be
optionally substituted.

As used herein, “optionally substituted” unless specifically defined shatl
mean such groups as halogen, such as fluorine, chiorine, bromine or iodine,
hydroxy; hydroxy substituted Cj-1palkyl, C1-10 alkoxy, such as methoxy or ethoxy,
S(O)m’ C1-10 alkyl, wherein m'is 0, 1 or 2, such as methyl thio, methyl sulfinyl ar
methy] sulfonyl; amino, mono & di-substituted amino, such as in the NR4RS group,
NHC(O)R4, C(O)NR4Rs, C(O)OH, S(Q)2NR4Rs, NHS(0)2R20, C1-10 alkyl, such
s methyl, ethyl, propyl, isopropyl, or t-butyl, halosubstituted Cj.10 alkyl, such
CF3, an optionally substituted aryl, such as phenyl, or an optionally substituted
arylalkyl, such a3 benzyl or phenethyl, optionally substituted heterocylic, optionally
substitutad heterocyclicalkyl, optionally substituted hetercaryl, optionally
substituted heteroaryl alkyl, whercin these aryl, beteroaryl, ar hetesocyclic moicties
may be substituted one to two times by halogen; hydroxy; hydroxy substituted alkyl,
C]-10 alkoxy; S(O)m'C1-10 alkyl; amino, mono & di-substituted alkyl amino, such
as in the NR4R§ group; C1-10 alkyl, or halosubstituted C1-10 alkyl, such as CF3,

R20 is suitably C1-4 alkyl, aryl, aryl C14aliyl, heteroaryl,
beteroarylC}4alkyl, heterocyclic, or heterocyclicC -4alkyl.

Suitahle pharmaceutically acceptable salts are well known to those skilled in
the art and include basic salts of inorganic and arganic acids, such as hydrochloric
acid, hydrobromic acid, sulphuric acid, phosphoric acid, methane sulphonic acid,
ethane sulphonic acid, acetic acid, malic acid, tartaric acid, cilric acid, lactic acid,
oxalic acid, succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid,
pheaylacetic acid and mandelic acid. In addition, pharmaceutically acceptable salts
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of compounds of Formula (T) may-also be formed with a pharmaceutically
acceptable cation. Suitable pharmaceutically acceptable cations are well known to
those skilled in the art and include alkaline, alkaline earth, ammonium and

The following terms, as used bharein, refer to:

* "halo” - all halogens, that is chloro, fluoro, bromo and iodo.

» "Cj-10alkyl" or “alkyl" - both straight and branched chain moieties of 1 to
10 carbon atoms, unless the chain length is otherwise limited, including, but not
limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-
butyl, n-pentyl and the like,

» "cycloalkyl” is used herein to mean cyclic moiety, preferably of 3 to 8
carbons, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl, and the
like.

» "alkenyl” is used herein at all occumences to mean atraight or branched
chain moiety of 2-10 carbon atoms, unless the chain length is limited thereto,
including, but not limited to ethenyl, 1-propenyl, 2-propenyl, 2-methyl-1-propenyl,
1-butenyl, 2-butenyl and the like.

* “aryl” - phenyl and naphthyl;

* "heteroaryl” (on its own ar in any combipation, such as "heteroaryloxy”, or
“heteroaryl alkyi®) - & 5-10 membered sromatic ring systean in which one or more
rings contain ons or more heteroatoms salected from the group consisting of N, O or
S, such as, but not limited, to pyrrole, pyrazole, furan, thiophepe, guinoline,
isoquincline, quinszolinyl, pyridine, pyrimidine, oxazole, tetrazole, thiazale,

* "heterocyclic” (on its own ot in any combination, such as
"heterocyclicalkyl”™) - a saturated or partially unsaturated 4-10 membered ring
system in which one or more rings contain one or more heteroatoms selected from
the group consisting of N, O, or S; such as, but not limited to, pyrrolidine,
piperidine, piperazine, morpholine, tetrahydropyran, thiomorpholine, or
imidazolidine. Furthermore, sulfur may be optionally oxidized to the sulfone or the
sulfoxide. .

&
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* "arylalkyl” or "heteroarylalkyl” or "heterocyclicalkyl” is used herein lo
mean C1-10 alkyl, as dcfined above, attached to an aryl, heteroaryl or heterocyclic
moiety, as also defined herein, unless otherwise indicated.

= "sulfinyl” - the oxide S (O) of the corresponding sulfide, the term "thio”
refers to the sulfide, and the term "sulfonyl” refers to the fully oxidized S(O)2
moiety.

* "wherein two R] moicties may together form a 5 or 6 membered saturated
or unsaturated ring” is used herein to mean the formation of an aromatic ring system,
such as naphthalene, or is a phenyl moiety having attached & 6 membered partially
saturated or unsaturated ring such as a Cg cycloalkenyl, ie. hexene, or a C5
cycloalkenyl moiety, such as cyclopentene.

llustrative compounds of Formula (I) include:
N-(3-aminosulfonyl-4-chlara-2-hydroxyphenyl)-N'-(pyridin-2-yl)urea;
N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N'-(2-chloro-pyridin-3-yl)ures;
N-(3-aminosuifonyl-4-chloro-2-hydroxyphenyl)-N'-(1-phenyl-1H-1,2,3-triazol-5-
ylurea;
N-(3-aminosulfony}-4-chloro-2-hydroxyphenyl)-N'(1,3-dimethylpyrazol-5-yl)urea;
N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N'-(1-methylpyrazol-5-yl)urea; and
N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N'-(2-methyl-pyridin-3-ylurea.

METHODS OF PREPARATION

The compounds of Formula (T) may be obtained by applying synthetic
procedures, some of which are illustrated in the Schemes below. The synthesis
provided for in these Schemes is applicabls for the producing compounds of
Formulas (I} baving a variety of diffcrent R, R |, and Z groups which are reacted,
employing optional substituents which are suitably protected, to achieve
compatibility with the reactions cutlined herein. Subsequent deprotection, in those
cases, ﬂmnffodlwmpuundqutlnnm;wulllydindmed. Once the urea
nucleus has been established, further compounds of these formulas may be prepared
by applying standard techniques for functional group interconversion, well known in
the art.

-10-
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2)i)NCS, AcOH, H20 ii)NaOH MeOH b)HpSO04, HNO3 c)NaOH McOH d) PCls,

POCl3 e)NHRR", Et3N, CH,Clp

The route to the 2.4 dichlaro suifonamide 5-scheme 1 is outlined above,
wherein the commercially available 2,6-dichioro thiol can be oxidized to the sulfonyl
halide using a halogenating agent such as NCS, NBS, chlorine ar bramine in the
presence of a protic salvent such as alcohol, acetic acid or water. The sulfonyl
halide can be hydrolyzed by using a metal hydroxids such as sodium or potassium
hydroxide to form the corresponding sulfonic acid salt. The sulfonic acid salt can
then be pitrated under nitration conditions such as nitric acid in a solvent of strong
acid such as sulfuric acid to form the nitro phenyl sulfonic acid 3-scheme 1. The
sulfonic acid 3-schems 1 can be convertad to the sulfonamide 5-scheme i using a
three step procedure involving the formation of the metal salt using a base such as
sodium hydroxide, sodium bydride or sodiom carbonate to form 4-scheme 1. The
sulfonic acid salt is then converted to the sulfonyl chlcride using PCls with POCl3
as a solvent. The sulfonyl chloride can then be converted to the carresponding
sulfonamide using the desired amine HNRR" in a non-protic solvent such as
CH;Cl3 using a base such as triethyl amine at temperahires ranging from —78 °C to

60 OC to form the corresponding sulfonsmide 5-scheme 3. This method is not
Limtited to the 2,6-dichlorophenyl thiol it can also be applied to the 2,6-

-11-
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diffeoropheny] thiol, 2,6-dibromophenyl thiol and the 2,6-diiodophenyl thiol. The
halogens in these compounds can be converted to the corresponding cyano, amino,
thiol, or alkoxy compounds by nucleophilic displacement reactions using
oucleophiles such as alkyl thiolates, alkoxides, amine and cyanides. The halogens
can also be further functionalized by paliadium coupling and carbonylation
reactions, well known in the art, to form the corresponding amido, carbonyl, alkesryl,
alkyl, phenyl and heterocycic substituted products as required by Fornula (D).

The ortho chloride can be selectively hydrolyzed by using a hydroxide base
in a protic or non protic solvent or by in situ generation of hydroxide by the use of
NaH and water in a non protic solveat such as THF to form 2-scheme 2. The nitro
cam then be reduced nsing & number of resiced agents such as palladium on carbon
and hydrogen, tin chloride, iron, thodinm or sodium sulfite to form the desired

aniline 3-scheme 2.
Rnl
b a
i
:0 NH,

1 2 a

2)NaH, H20, THE b)Pd/C, Hp, BtOAc

The urea can be formed by coupling the heterocyclic isocyanate with desired
hydroxyaniline. If the desired heterocyclic isocyanate is unstable kike the 2-pyridyl
isocyanate, the isocyanate is gencrated in the presence of hydroaniline by premixing
the ecylazide with hydroxy aniline and trapping the heterocyclic isocyanate in situ.
The acyl azide can be generated by treating the carboxy heterocycle with DPPA or
by a two step procedure involving formation of the acid halide or mixed anhydride
followed by attack with an azide salt such as sodium azide. If the isocyanate is
stable then the isocyanate can be formed by reaction of the corresponding

Scheme 2

25  heterocyclic amine with triphosgene.

-12-
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Scheme 3
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2)EtOCOCI, Et3N, acetone/water b) NaN3 c)DMF
Altematively the isocyanate can be formed on the other side of the urea by

5 first protecting the hydroxyl using a standard protecting group such as TBS to form 2
scheme 4. The protected bydroxy aniline is then converted to the isocysoate using
standard conditions such as treatment with triphosgene in the presence of a base such
as triethyl amine or sodium bicarbonate to form 3 scheme 4. The isocyanste is then
coupled with heterocyelic amine to form the corresponding urea followed by

10  deprotection of the phenol group using standard procedures to form the desired
compound 4 scheme 4.

-13.
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Scheme 4
P\ _\_\ NRAR" \\ NR'R"
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NH,
1
0 .
\\ NRR® \ NRR

“%C"“Q 50

)TBSC, imid, CHzCl; bjtriphosgeae, Et3N, CH7Cly c)DMF d)TBAF,

CHaCl2
SYNTHETIC EXAMPLES

The inveation will now be described by reference to the following examples,
which are mexely illustative and are not to be construed as a limitation of the scope of
the present invention. All temperatures are given in degrees centigrade, all solvents are
highest available purity and all reactions ron under anhydrous conditions in an argon

In the Examples, all temperatures are in degrees Centigmde (°C). Mass spectra
were performed upon a VG Zab mass spectrometer using fast atom bombardment, unless
otherwisc indicated. 1H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz
using a Bruker AM 250 ar Am 400 spectrometer. Multiplicities indicated are: s=singlet,
d=doublet, t=triplet, q=quartet, m=pmitiplet and br indicates a broad signal. Sat. indicates
a saturated solution, eq indicates the proportion of a molar equivalent of reagent relative to
the principal reactant.
General Method:
Synthesis of 3-(aminosulfonryl)-4-chloro-2-hydroxy aniline.

u) 2,6-Dichlorobenzenesulfonyl chloride

-14-
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Into a mixture of 200 milliliters (hercinafier "mL") of acetic acid, wates and
dichloromethane (3/1/4, v/v/v), 2,6-dichlorobenzenethiol (10.0 grams (hereinafter
"g*), 55.8 millimoles (hereinsfter *mmol”), N-chlorosuccinimide (37.28 g, 279
mmol) and potassium acctate (2.29 g, 27.9 mmol) were added. The resulting
mixture was stirred at 0°C, then warmed to room temperature overnight. The
mixture was then diluted with 200 mL of dichloromethane, and washed with water
(100 mL x 3). The organic layer was dried (Na,SO,) and concenirated to give the
desired product (11 g, 80%). 'H NMR (CDCL): 5§ 7.57 (d, 2H), 7.47 (1, 1H).2,6-
Dichloro-3-nitrobenzenesulfonic acid. Lithium hydroxide hydrate (12.64g.
0.301mo!) was added to a solution of 2,6-dichlorobenzenesulfonyl chloride (35.53g,
0.146mol) in MeOH (600mL) and the reaction was allowed to stir at room
temperature for 3 br. The reaction mixture was filtered to remove suspended solids
and then concentruted. The resulting solid was dried in vack overnight lo remove
any residoal MeOH. The solid was then dissolved in H2SO4 (300mL) and chilled in
an ice bath. A solution of HySO4 (35mL) and HNO3 (13.2mL) was slowly added to
the above reaction over 90 min. The reaction was allowed to warm up to room
tempersature overnight and then slowly poured into ice water (1200mL) and extracted
with EtOAc. The combined organic layers were dried (MgSQO4) and concentrated to
yield 2,6-dichloro-3-nitrobenzenesulfonic acid (44.35g, 99%) as the dihydrate. BJ-
MS (m/z) 270 (M-H)".

b) 2,6-Dichloro-3-nitrobenzencsulfonyl chloride

Potassium hydroxide (12.07g, 0.215mol) was added to a solution of 2,6-dichloro-3-
nitrobenzenesalfonic acid dikydrate (44.35g, 0.144mol) in MeOH (850mL) and the
reaction was allowed to stir at room temperatare for 14 br. The reaction mixture was
concentrated and the resulting solid was dried in vacu overnight. To this was added
PCls (30.00g, 0.144mol) followed by POCl3 (475mL) and the mixture was refluxed
ovemnight. The reaction was then cooled to room temperature and concentrated. The
resulting mixture was taken up in EtOAc and chilled in an jce bath. Ice chunks were
slowly added to the reaction mixture to quench any leftover PCls. When bubbling
ceased, water was added and the reaction mix was extracted with EtOAc. The

-15-
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organic layer was dried (MgSO4) and concentrated to yield 2,6-Dichloro-3-
nitrobenzenesulfonyl chleride (40.42g, 97%). 1H NMR (DMSO-dj) » 7.88 (d, 1H),
7.75 (d, 1H).

¢) 2,6-dichloro-3-nitrobenzencsulfonamide

Into a solution of 2,6-dichloro-3-nitrobenzenesulfonyl chloride (9.48g, 32.6mmol) in
105 mL of dichloromethane at —78°C was bulbed amonia gas for 6 hours. The
mixture was warmed to room tempersture and acidified to pH >1 with 6N ag. HCl,
then extracted with cthyl acetate, The combined organic layer was then concentrated
to give the crode material. Column chromatograpby on silica gel, eluting with ethyl
acetaiz/hexane (50/50, v/v/), gave the desired product

(6.30g. 71%). 'H NMR (DMSO-d,): 5 8.26 (s, 2H), 8.20 (d, 1H), 7.92 (d}l-l).

d) 6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

A mixture of 2,6-dichloro-3-nitrobenzenesulfonamide (2.61 g, 9.64 mmol), 60%
sodium hydride (1.15g, 28.9 mmol) and water (174 PL, 9.64 mmol) was heated 1o 45
*C while kept at argon atmosphere for 3 days. The reaction was monitored by 1H
NMR. 0.1 equivalent water was added (o the mixture when the reaction was not
completed. The solvent was cvaporated when the reaction almost completed
indicated by I1H NMR. The residue was diluted with ethyl acetate and washed with
IN aq. HC]. The solvent was concentrated to give the crude material. Column
chromstography on silica gel, eluting with cthyl acetate/hexane/acetic acid (50/43/2,
v/viv), gave the desired product (1.87g, 77%). EI-MS (m/z) 250.84, 252.89 (M).

€) 3-amino-6-chloro-2-hydroxybenzenesulfonamide

To a solution of 6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (3 g, 11.9 mmol) in
ethiyl acetate, was added 10% Pd/C (1.24g). The mixture was flushed with argon,
and thea stirred on Parr apparatus at 40psi for 25 min at room temperature. The
mixturc was filtered through celits and the celite was washed with methanol. The
solvent was evaporated to give the desired product (2.51g, 95%). EI-MS (m/z)
222.75, 224,74 (M).

-16-
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8) 2«(ezidocarbony!)-pyridine

To a solution of picolinic acid (1.0 g, 8.12 mmel) in a mixture of acetone (10 mi)
and water (3 mL) was added triethylamine (1.7mL, 122mmol). The mixture was
cooled to 0°C in a ice-bath. Bthylchloroformate (1.32 g, 12.2mmol) was then added
and the resulting mixture was stirred for 1.5 hours at 0°C. To the mixture was added
sodium azide (0.844g, 13.0mmol), and the mixture was stirred for another 1.5hours.
washed with water. ‘The organic layer was dried over MgSO4 and concentrated to

give desired product (817mg, 68%). !HNMR (CDCl3) (5) 8.74 (d, 1H), 8.15 (d,
1H), 7.88 (m, 1H), 7.55 (m, 1H).

b) N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N"-(pyridin-2-yl)urca

Under Argon , a solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide
(300mg, 1.35mmol) and 2-(azidocarbonyl)-pyridine (400mg, 2.70mmol) in 5 mL of
N,N-dimethyl-formamide was heated to §0°C for 2 hours. The mixture was kopt at
room temperature for anothesr 20 hours. Purification upon Gilson HPLC, eluting
with acetonitrile/water (10/90, v/v to 90/10, v/v, over 10min), gave the desired

product (287mg, 62%). LC-MS (m/z) 343.0 (M*).

a) 3-(azidocarbonyl)-2-chloropyridine

To a solution of 2-chloropicotinic acid (1.0 g, 6.35 mmol) in & mixture of acetone
(14 mL) and water (6 mL) was added triethylamine (0.97 mL, 6.98mmol). The
mixture was cooled to 0°C in a ice-bath. Ethylchloroformate (1.03g, 9.5mmal) was
then added and the resulting mixture was stirred for 1.0 hour at 0°C. To the mixture

-17-
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was added sodium azide (0.70g, 10.8mmol), and the mixture was stirred for another
3 hours. The mixture was concentrated, the residue was diluted with
dichloromethane and washed with water. The organic layer was dried over MgSQO4
and concentraled to give desired product (5S0mg, 48%). LHNMR (CDCl3) () 8.57
(d, 1H), 8.22 (d, 1H), 7.37 (1, 1H).

b) N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N'-(2-chloro-pyridin-3-yljurea
Under Ar, a solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (SOmg,
0.22mmol) and 3-(azidocarbony})-2-chloropyridine (123mg, 0.67mmol) in 1 mL of
N N-dimethy)-formamide was stiored at room temperature for 3 days. Purification
npon Gilson HPLC, eluting with scetonitrile/ water (10/90, v/v to 90/10, viv, over

10min), gave the desired product (15mg, 18%). LC-MS (m/z) 377.0 (M™).

2) 5-(azidocarboayl)-1-phenyl-1H-1,2,3-trinzole

To & solution of 1-phenyl-1H-1,2,3-triazole-5-carbaxylic acid (500mg, 2.64mmol) in
a mixtare of acetone (10 mL) and water (5 mL) was added triethylamine (0.55mL.,
3.96mmol).- The mixture was cooled to 0°C in a ice-bath. Ethylchloroformate
(573mg, 5.28 mmol) was then added and the resulting mixture was stimred for 1.5
hours 2t 0°C. To the mixture was added sodium azide (0.844g, 13.0mmol), and the
mixtare was stirred for another 1.5hours. The mixture was concentrated, the residue
was diluted with dichloromethane and washed with water. The organic layer was
dried over MgSOy4 and concentratad to give desired product (100mg, 18%).

IHNMR (CDCl3) (5) 8.30 (s, 1H), 7.57 (¢, 3H), 7.51 (d, 2H).

b) N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)}-N"-(1-phenyl-1H-1,2,3-triazo)-5-
yljirea
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Under Ar, a solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (104mg,
0.46mmol) and 5<azidocarbonyl)-1-phenyl-1H-1,2,3-triazole (100mg, 0.46mmol) in
5 mL of N,N-dimethyl-formamide was stirred at room temperature for 3 days.
Purification upon (Hlson HPLC twice, eluting with acetonitrile/ water (LO/90, viv to
90/10, v/v, over 10min), gave the desired product (2.7mg, 1.4%). LC-MS (/z)

409.9 (MH).

8) 5-(azidocarbonyl)-1,3-dimethylpyrazoie

To a solution of 1,3-dimethylpyrazol-5-carboxylic acid (S00mg, 3.57 mmol) in a
mixture of acetone (10 mL) and water (5 mL) was added triethylamine (0.75mL,
7.13mmol). The mixture was cooled to 0°C in a ice-bath. Ethylchloroformate
(774mg, 7.13mmol) was then added and the resulting mixture was stirred for 1.5
hours at 0°C. To the mixture was added sodium azide (0.844g, 13.0mmol), and the
mixture was stirred for another 1.5hours. The mixture was concentrated, the residue
was dilated with dichloromethane and washed with water. The organic layer was
dried over MgSQ4 and concentrated to give desired product (203mg, 34%).

IHNMR (CDCl3) (8) 6.60 (s, 1H), 4.11 (s, 3H), 2.25 (s, 3H).

b) N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N'-(1,3-dimethylpyrazol-5-
yDures

Under Ar, a solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (137mg,
0.61mmol) and S-(azidocarbonyl)-1,3-dimethylpyrazole (203mg, 1.23mmal) in 2

mL of N,N-dimethryl-formamide was stirred at room temperature for 3 days.
Purification upon Gilson HPLC, eluting with acetonitrile/ water (10/90, v/v to 90/10,
v/v, aver 10min), gave the desired product (17mg, 7.7%). LC-MS (m/z) 3602 (M ).

-19-
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n) 5-(azidocarbonyl)-1-methylpyrazole

To a solution of 1-methylpyrazol-5-carboxylic acid (S00mg, 3.96 mmol) in a
mixture of acetone (6.6 mL) and water (3.3 mL) was added triethylamine (0.83mL,
5.94mmol). The mixture was cooled to 0°C in a ice-bath, Ethyichloroformate
(774mg, 7.13mmol) was then added and the resulting mixtare was stirred for 1.5
hours at 0*C. To the mixture was added sodium azide (0.52g, 7.92mmol), and the
mixture was stirred for another 2 hours. The mixture was concentrated, the residne
was diluted with dichloromethane and washed with water. The organic layer was
dried over MgSQy4 and concentrated to give desired product (280mg, 47%).

1HNMR (CDCl3) (5) 7.48 (s, 1H), 6.86 (s, 1H), 4.21 (s, 3H).

b) N-(3-aminosulfonyl-4-chlaro-2-hydroxypheayl)-N'-(1-methylpyrazol-5-ylurea
Under Ar, a solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (100mg,
0.45mmol) and 5-(azidocarbony])-1-methylpyrazol (280mg, 1.85mmol) in 2 mL of
N,N-dimethyl-formamide was stirred at room temperature for 3 days. Purification
upon Gilson HPLC, eluting with acetonitrile/ water (10/90, v/v to 90/10, v/v, over

10min), gave the desired product (12mg, 7.7%). LC-MS (m/z) 346.0 (M¥).

8) 3-(azidocarbonyl)-2-methylpyridine

To a solution of 2-methylnicotinic acid (500mg, 3.65 mmol) in a mixture of scetone
(6.6 mL) and water (3.3 mL) wes added tricthylamine (1.02 mL, 7.3mmol). The
mixture was cacled tn 0°C in a ice-bath. Ethylchloroformate (0.79g, 7.3mmol) was
lhmaddedandthemulungmxmm stirred for 1.5 hours at 0°C. To the
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mixture was added sodium azide (0.47g, 7.3mmol), and the mixtare was stirred for
another 1.5 hours. The mixtnre was concentrated, the residue was diluted with
dichloromethane and washed with water. The organic layer was dried over MgSO4

and concentrated to give desired product (390mg, 62%). IHNMR (CDCly) (5) 8.67
(d, 1H), 8.21 (4, 1H), 7.24 (¢, 1H), 2.88 (s, 3H).

b) N~(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N"-(2-methyl-pyridin-3-yl)urea
Under Ar, a solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (64mg,
0.29mmol) and 3-(azidocarbonyl)-2-methylpyridine (390mg, 2.41mmol) in 1 mL of
N,N-dimethyl-formamide was.stitred at room tempersture far 20 hours. Purification
upon Gilson HPLC, eluting with acetoaitrile/ water (1090, v/v to 90/10, v/, over
10min), gave the desired product (32mg, 31%). LC-MS (m/z) 357.0 (MH).

2) N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N'(3,5-dimethylisoxazol-4-
yDurea
Under Ar, a solution of 3-amino-6-chioro-2-hydroxybenzencsulfonamide (SOmg.
0.23mmol) and 3,5-dimethylisoxazol-4-yl isocyanate (31mg, 0.23mmel) in 1.0 mL
of N.N-dimethyl-formamids was stirred at room tempersture for 20 hours.
Purification upon Gilson HPLC, eluting with acetonitrile/water (10/90, v/v 10 90/10,
v/v, over 10min), gave the desired product (40mg, 49%). LC-MS (m/z) 361.0 (M*).
METHOD OF TREATMENY

The compounds of Forrmula (T), or a pharmaceutically acoeptable salt thereof
can be used in the manufacture of a medicine for the prophylactic or therapeutic
treatinent of any disease state in a human, or other mammal, which is exacerbated or
caused by excessive or unregulated IL-8 cytokine production by such mammal’s cell,
such as but not limited to monocytes and/or macrophages, or other chemokines
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which bind to the [L.-8 a or P receptor, also referred to as the type I or type II
Teceptor.

Accardingly, the present invention provides a method of treating a
chemokine mediated dissase, wherein the chemakine is one which binds to an TL-8
o or §§ receptor and which method comprises administering an cffective amount of a
mmpmndofFonnnla(l)ouphlrmmmiu'llymepnbludtthmf. In
particular, the chemokines are I1.-8, GROa, GROB, GROY, NAP-2 or ENA-78.

The compounds of Formula (T) are administered in an amount sufficient to
inhibit cytokine function, in particulsr IL-8, GROa, GROB, GROY, NAP-2 or
ENA-78, such that they are biologically regulated down to normal levels of
physialogical function, or in some case to subgormal levels, 30 as to ameliorate the
disease state. Abnormal levels of IL-8, GROq, GROB, GROY, NAP-2 or ENA-78
for instance in the context of the present invention, constitute: (i) levels of free IL-8
greater than or equal to 1 picogram per mL; (ii) any cell associated IL-8, GROa,
GROB, GROY, NAP-2 or ENA-78 sbove normoal physiological levels; or (iii) the
presence of IL-8, GROc, GROfi, GROY, NAP-2 or ENA-78 sbove basal levels in
cells or tissues in which IL-8, GROw, GROf, GROY, NAP-2 or ENA-78
respectively, is produced.

‘The compounds of Formula (T), in generally have been shown to have a longer
t1/2 and improved oral bioavailahilty over the compounds disclased in WO 96/25157
and WO 97/29743 whose disclosures are incorporsted herein by reference.

Mmmn‘ydisusuminwhichm“nrmpﬂnm'dn.—s
production is implicated in exacerbating and/or ceusing the disease. Chemokine
mediated discases include psoriasis, atopic dermatitis, osteo arthritis, theomatodd
arthritis, asthma, chronic obstructive pulmonary disease, adult respiratory distress
syndrome, inflammatory bowel disease, Crohn’s disease, ulcerative colitis, stroke,
scptic shock, multiple sclerosis, endotoxic shock, gram negative sepsis, toxic shock
syndrome, cardiac and renal reperfusion injury, glomerulonephritis, thrombosis,
graft vs, host reaction, Alzhcimer’s discase, allograft rejections, malaria, restenosis,
angiogenesis, atherosclerosis, osteoporosis, gingivitis and undesired hematopoictic
stem cells releass and diseases caused by respiratory vimses, berpes virases, and
hepatitis virases, meningitis, cystic fibrosis, pre-tarm labor, cough, pruritus, muld-

.22.

a4 |
&




O0DTEC" OTHESTOS

es1108p g5 %

encephalitis, CNS vasculitis, trsumatic brain injury, CNS tumors, subarachnoid
hemorrhage, post surgical trauma, interstitial pnecumonitis, hyperseasitivity, crystal
gastric and duodeanal ulcers, celiac disease, esophagitis, glossitis, airflow obstruction,
airway hypemresponsiveness, bronchiolitis obliterans organizing pncwmonia,
pulmonse, dyspnea, emphyscma, hyparcapnon, hyperinflation, hypoxemia,
and lupus.

These discases are primarily characterized by messive neutrophil infiltration,
T-cell infiltration, or neovascular growth, and arc associated with increased IL-8,
GROa, GROf, GROy, NAP-2 or ENA-78 production which is responsible for the
chemotaxis of neutrophils into the inflammatory site or the directional growth of
endothelial cells. In contrast to other inflammatory cytokines (IL-1, TNF, and IL-6),
IL-8, GROa, GROPB, GROY, NAP-2 or ENA-78 have the unique propexty of
promoting neutrophil chemotaxis, enzyme release including but not limited to
alastase release as well as superoxide production and activation. The a-chemokines
but particulardy, GROe, GROp, GROY, NAP-2 or ENA-78, warking through the IL-
8 type I or Il receptor can promaote the neovascularization of tumors by promoting
the directional growth of endothelial cells. Therefore, the inhibition of IL-8 induced
chemotaxis or activation would lead to a direct redoction in the neutrophil
infiltration.

Recent evidence also implicates the rols of chemokines in the treatment of
HIV infections, Littlaman er al., Naturg 381, pp. 661 (1996) and Koup ef al., Nature
381, pp. 667 (1996).

Present evidence also indicates the use of IL-8 inhibitors in the treatment of
atheroselerosis, The first reference, Boisvert et al , J. Clin. Invest, 1998, 101:353-
363 shows, through bone merrow transplantation, that the absence of [L-8 receptors
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on stem cells (and, therefore, on monocytes/macrophages) leads to a reduction in the
development of atherosclerotic plaques in LDL receptor deficient mice. Additional
supporting references are: Apostolopoulos, et al., Asterioscler. Thromb. Vasc. Biol,
1996, 16:1007-1012; Liu, et al., Arterjoscler, Thromb, Vasc, Biol, 1997, 17:317-
323; Rus, et al., Atherosclerosis. 1996, 127:263-271.; Wang et al, J, Bjol, Chem,
1996, 271:8837-8842; Yue, et al, Eur, J, Pharmacol. 1993, 240:81-84; Koch, et i,
Am. . Pathol., 1993, 142;:1423-1431.; Lee, ot al., Immunal, Lety., 1996, 53, 109-
113.; and Terkeltanb et al., Arterioscler, Thromb., 1994, 14:47-53.

The present invention also provides for & means of treating, in an acute
setting, as well as preventing, in those individuals deemed susceptible to, CNS
injuries by the chemokine receptor antagonist compounds of Formula (T)-

CNS injuries as defined herein include both open or penetrating head tranma,
such as by surgery, or a closed head trauma injury, such as by an injury to the head
region. Also included within this definition is ischemic stroke, particularly to the
brain area.

Ischemic stroke may be defined as a focal neurologic disorder that results
from insufficient blood supply to a particular brain area, usually as a consequence of
an embolus, thrombi, or local atheromatous closure of the blood vessel. The role of
inflammatory cytokines in this area has been emerging and the present invention
provides a mean for the potential treatmeant of these injuries. Relatively little
treatment, for an acute injury such as those has been available.

TNF-u is a cytokine with proinflammatory actions, including endothelial
lesions and hence compounds which inhibit or decrease levels of TNF would be
useful for treatment of ischemic brain injury. Ses Liu er al., Stroke, Vol. 25., No. 7,
pp- 1481-88 (1994) whose disclosure is incarporated herein by reference.

Models of closed head injuries and treatment with mixed 5-1.0O/CO agents is
discussed in Shohami ef al., ], of Vaisc & Clinical Physiology and Pharmacolos
Vol. 3, No. 2, pp. 99-107 (1992) whose disclosure is incorporated herein by
reference. Treatment, which reduced edema formation, was found to improve
functional outcoms in those animals treated.

*
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The compounds of Formula (J) are administered in an amount sufficient to
inhibit IL-8, binding to the IL-8 alpha or beta receptors, from binding to these
receptors, such as evidenced by a reduction in neutrophil chemotaxis and activation.
The discovery that the compounds of Formula (J) are inhibitors of [L-8 binding is
based vpon the effects of the compounds of Formulas (T) in the in vitro receptor
binding assays which are described herein. The compounds of Formula (T) bave
been shown to be inhibitors of type II IL-8 receptors.

As used herein, the term "IL-8 mediated disease or discase state” refers to
any and all discass states in which IL-8, GROa, GROfl, GROY, NAP-2 or ENA-78
plays a role, either by production of IL-8, GROa, GROf, GROy, NAP-2 or ENA-78
themselves, or by IL-8, GROa, GROfl, GROY, NAP-2 or ENA-78 causing another
menokine o be released, such as but not limited to IL-1, IL-6 or TNF. A discase ~
state in which, for instance, IL-1 is a major component, and whose production or
action, is exacerbated ar secreted in response to IL-8, would therefore be considered
a disease stale mediated by IL-8.

As used herein, the term "chemokine mediated disease or disease state” refers
10 any and al) disease states in which a chemokine which binds toan IL-8 ctor B
receptor plays a role, such as but not limited to IL-8, GRO-a, GRO-f, GROYy, NAP-
2 or ENA-78. This would include a discase state in which, IL-8 plays a role, cither
by production of IL-8 itself, or by IL-8 causing another monokine to be relaased,
such as but not limited to IL-1, IL-6 or TNF. A discasc stute in which, for instance,
IL~1 is a major component, and whose production or action, is exacerbated or
socreted in response to IL-8, would therefore be considered a disease stated medjated
by IL-8.

As used herein, the term “cytokine" refers to any secreted polypeptide that
affects the functions of cells and is a molecule, which modulates interactions
between cells in the immme, inflammatory or hematopoietic response. A cytokine
includes, but is not limited to, monokines and lymphokines, regardiess of which
cells produce them. For instamce, a monokine is generally referred to as being
produced and secreted by a mononuclear cell, such as a macrophage and/or
monocyte. Many other cells however also produce monokines, such as paniral killer
cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bone
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marrow stromal cells, epideral keratinocytes and B-lymphocytes. Lymphokines are
genenally referred to as being produced by lymphocyte cells. Examples of cytokines
include, but are not limited to, Interieukin- 1 (IL-1), Interieukin-6 (IL-6), Interleukin-
8 (IL-8), Tumor Necrosis Factor-alpha (TNF-at) and Tumor Necrosis Factor beta
(TNE-8).

As used herein, the term "chemokine” refers to any secreted polypeptide that
affects the functions of cells and is a molecule which modulates interactions between
cells in the immune, inflammatory or hematopoietic responsa, similar to the term
"cytokine™ above, A chemokine is primarily secreted through cell transmembrancs
and causes chamotaxis and activation of specific white blood cells and Jeukocytes,
neutrophils, monocytes, macrophages, T-cells, B-cells, endothelial cells and smooth
muscle cells. Examples of chemokines include, but are not limited to IL-8, GRO-a,
GRO-f}, GRO-y, NAP-2, ENA-78, IP-10, MIP-1ct, MIP-§, PF4, and MCP 1, 2, and
3.

In order to use a compound of Formula (I) or a pharmaceutically acceptable
salt thereof in therapy, it will normally be formulated into a pharroaceutical
composition in accordance with standard pharmacentical practice. This invention,
therefore, also relates to a pharmaceutical composition comprising an effective, non-
toxic amount of a compound of Formnla (I) and a pharmaceutically acceptable
carrier or diluent.

Compounds of Formula (T), pharmaceutically acceptable salts thereof and
pharmacentical compositions incorporuting such may conveniently be administered
by any of the routes conventionally used for drug administration, for instance, arully,
topically, parenterally ot by inhalation. The compounds of Formula () may be
administered in conventional dosage forms prepared by combining a compound of
Formula (I) with standard pharmacentical carriers according to conventional
procedures. The compounds of Formmla (T) may also be administered in
conveational dosages in combination with a known, second therapeutically active
compound. These procedures may involve mixing, granulating and compressing or
dissolving the ingredients as appropriate to the desired preparation. It will be
sppreciated that the form and character of the pharmacentically acceptable character
or diluent is dictated by the amount of active ingredient with which it is to be
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combined, the route of administration and other well-known varisbles. The
carrier(s) must be "acceptable” in the sense of being compatible with the other
ingredients of the fonmulation and not deleterious to the recipient thereof.

The pharmaceutical carrier employed may be, for example, cither a solid or
liquid. Exemplary of solid carricrs are lactose, terra alba, sucrose, talc, gelatin, agar,
pectin, acacia, magnesium stearate, stearic acid and the like. Exemplary of liquid
carriers are syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or
diluent may include time delay material well known to the art, such as glyceryl
meono-stearate or glyceryl distearate alone or with a wax.

A wide variety of pharmaceutical forms can be employed. Thus, if a solid
carrier is used, the preparation can be tableted, placed in a hard gelatin capsule in
powder ar pellet forsm or in the form of a troche or lozenge. The amount of solid
carrier will vary widely but preferably will be from about 25mg to about 1g. When a
liquid carrier is used, the preparation will be in the form of a syrop, emnlsion, soft
gelatin capsule, sterile injectable liquid such as an ampule or nonaqueous liquid
suspension.

Compounds of Formula (T} may be administered topically, that is by non-
systemic administration. This includes the application of a componnd of Formmia (I)
externally to the epidermis or the buccal cavity and the instillation of such a
compound into the ear, eye and nose, such that the compound does not significantly
enter the blood sream. In contrast, systemic administration refers to oral,

Formulations suitable for topical administration include liquid or serl-liquid
preparations suitable for penetration through the skin to the site of inflammation
such as liniments, lotions, creams, cintments or pastes, and drops suitable for
administration to the eye, ear or nose. The active ingredient may comprise, for
topical administration, from 0.001% to 10% w/w, for instance from 1% to 2% by
weight of the Formmlation. It may however comprise as mach as 10% w/w but
preferably will comprise less than 5% w/w, more preferably from 0.1% to 1% w/w
of the Formulation.

Lotions according to the prosent invention include those snitable for
application to the skin or eye. An eye lotion may comprise a sterile aqueous solution
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optionally containing & bactericide and may be prepared by methods similar to those
for the preparation of drops. Lotions or liniments for application to the skin may
also include an agent to basten drying and to cool the skin, such as an alcohol or
acetone, and/or a mojisturizer such as glycerol or an oil such as castor oil or arachis
oil,

Creams, ointmenls or pastes according to the present invention are semi-solid
formulations of the active ingredient for external application. They may be made by
mixing the active ingredient in finely divided or powdered form, alone or in solution
Or suspension in an aqueous or non-aqueous fluid, with the aid of suitable
machinery, with a greasy or non-greasy base. The base may comprise hydrocarbons
such as hard, soft or liquid peraffin, glycerol, booswax, a metallic soap; s mucilage;
an oil of patilral origin such as almond, corn, arachis, castor or olive oil; wool fat or
its derivatives or a fatty acid such as steric ar oleic acid together with an alcohol
such as propylene glycol or a macrogel. The formulation may incorporate any
suitable surface active agent such as an anionic, cationic or non-ionic surfactant such
as a sorbitan ester or a polyoxyethylene derivative thereof. Suspending agents such
as natural gums, cellnlose derivatives or inorganic materials such as silicaceous
silicas, and other ingredients such as lanolin, may also be included.

Drops according to the present invention may comprise sterile aqueous or
oily solutions or suspensions and may be prepared by dissolving the active
ingredient in a suitable agueous solution of & bactericidal and/or fungicidal agent
and/ar any other suitable preservative, and preferably including a surface active
agent. The resulting solution may then be clarified by filtration, transfirred to a
suitable container, which is then sealed and sterilized by antoclaving, or maintaining

at 98-100°C for half an hour. Alternatively, the solution may be sterilized by
filtration and transferred to the container by an aseptic technique. Examples of
bactericidal and fungicidal agents suitable for inclusion in the drops are
phenylmercuric nitrate or acetate (0.002%), benzalkonium chloride (0.01%) and
chlorhexidine acetate (0.01%). Suitable solvents for the preparation of an oily
solution include glycerol, diluted alcohol and propylene glycol.
Compounds of formula (T) may be administered parenterally, that is by
intravenous, intramuscular, subcutaneous intranasal, intrarectsl, intravaginal or
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intraperitoneal administration. The subcutaneous snd intamuscular forms of
parenteral administration are generally preferred. Appropriate dosage forms for such
edministration may be prepared by conventional techniques. Compounds of
Formula (T) may also be administered by inbalation that is by intranasal and oral
inhalation administration. Appropriate dosage forms for such administration, such
as an aerosol formulation or a metered dose inhaler, may be prepared by
conventional techniques,

For all methods of use disclosed herein for the compounds of Formula () the
daily oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of
total body weight. The daily parenteral dosage regimea about 0.001 to about 80
mg/kg of total body weight. The daily topical dosage regimen will preferably be
from 0.1 mg to 150 mg, administered one to four, preferably two or three times
daily. The daily inhalation dosage regimen will preferably be from about 0.01
mg/kg to sbout 1 mg/kg per day. It will also be recognized by one of skill in the art
that the optimal quantity and spacing of individual dosages of a compound of
Formula () or a pharmaceutically acceptable salt thereof will be determined by the
nature and exteqt of the condition being treated, the form, route and site of
administration, and the particular paticnt being treated, and that such optimums can
be determined by conventional techniqmes. It will also be appreciated by one of gkill
in the art that the optimal course of treatment, i.c., the number of doges of a
compound of Formmla (I) or a pharmaceutically acceptable salt thereof given per day
for a defined number of days, can be escertained by those skilled in the art using
conventional course of treatment determination tests.

The invention will now be deseribed by referencs to the following biological
examples, which are merely ilmstrative and are not to be construed as a limitation of
the scope of the present invention.

BI ICAL

The [L-8, and GRO-0¢ chemokine inhibitory effects of compounds of the
present invention are determined by the following in vitro assay:
Receptor Binding Assays:

(1251] I8 (human recombinant) is obtained from Amersham Corp.,
Arlington Heights, JL, with specific activity 2000 Ci/mmol. GRO-a is obtained from
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NEN- New Eagland Nuclear. All other chemicals are of analytical grade, High

levels of recombinant human IL-8 type o aad f§ receptors were individually
expressed in Chinese hamster ovary cells as described previously (Holmes, ez al.,
Science, 1991, 253, 1278). The Chinese hamster ovary membranes were
homogenized according to a previously described protocol (Haour, ef al., J. Biol,
Chem,, 249 pp 21952205 (1974)). Except that the homogenization buffer is
changed to 10mM Tris-HCL, 1mM MgS04, 0.5mM EDTA (ethylenc-diaminetetra-
gcetic acid), ImM PMSF (a-twluenesulphonyl fluoride), 0.5 mg/L Leupeptin, pH
7.5. Membranc protein concentration is determined using Pierce Co. micro-assay kit
using bovine serum albumin as a standard. All assays are pesformed in 2 96-well
micro plate format. Each reaction mixture contains 1251 IL-8 (0.25 nM) or 1251
GRO-a and 0.5 pg/ml of IL-8Ra or 1.0 pg/mlL of IL-SRP membranes in 20 mM
Bis-Trispropane and 0.4 mM Tris HC] buffers, pH 8.0, containing 1.2 mM MgSO4,
0.1 mM EDTA, 25 mM Na and 0.03% CHAPS. In addition, drug or compound of
interest is added which has been pre-dissolved in DMSO 50 as to reach 2 final
concentration of between 0.01nM and 100 uM. The assay is initiated by addition of
1251.11,8. After 1 hour at room temperature the plate is harvested using a Tomtec
96-well harvester onto a glass fiber filtermat blocked with 1% polyethylenimine/
0.5% BSA and washed 3 times with 25 mM NaCl, 10 mM TrisHCI, 1 mM MgSO4,
0.5 mM EDTA, 0.03 % CHAPS, pH 7.4. The filter is then dried and counted on the
Betaplate liquid scintillation counter. The recombinant IL-8 Ry, or Type I, receptor
is also referred to herein as the non-permissive receptor and the recombinant IL-8
R}, or Type 11, receptor is referred to a3 the permissive receptor.

Representative compounds of Formula (T), Examples 1 10 106 have
exhibited positive inhibitory sctivity in this assay at ICsp levels <30 uM.
Chemotaxis Assay :

The in vitro inhibitory properties of these compounds are determined in the
neutrophil chemotaxis assay as described in Curreat Protocols in Immunology, vol.
I, Suppl 1, Unit 6.12.3., whose disclosure is incorporated hecein by reference in its
entirety. Neutrophils where isolated from human blood as described in Current
Protocols in Immunalogy Vol. I, Suppl 1 Unit 7.23.1, whose disclosure is



DO0OFED" IJ'I-'-hBBgE

10

13

P51108P {05

incorporated herein by reference in its entirety. The chemoattractants IL-8, GRO-a,
GRO-8, GRO-y and NAP-2 are placed in the bottom chamber of a 48 mmltiwell
chamber (Neuro Probe, Cabin John, MD) at 2 conceniration between 0.1 and 100
oM. The two chambers are separated by a 5 uM polycarbonate filter. When
compounds of this invention are tested, they are mixed with the celis (0.001 - 1000
nM) just prior to the addition of the cells to the upper chamber. Incubation is
allowed to proceed for between about 45 and 90 min at about 370C in a hmmidified
incubator with 5% CO. At the end of the incubation period, the polycarbonate
membrane is removed and the top side washed, the membrane then stained using the
Diff Quick staining protocol (Baxter Products, McGaw-Park, IL, USA). Cells which
hmrechmouxedtothedmokinemvinﬂlymmduﬁnl{m
Genenlly, four fields are counted for cach sample, thege numbers are averaged to
give the average number of cells which had migrated. Each sample is tested in
triplicate and each compound repeated at least four times. To certain cells (positive
control cells) no compound is added, these cells represent the maximom chemotactic
response of the cells. In the case where a negative control (unstimulated) is desired,
no chemokine is added to the bottom chamber. The difference between the positive
control and the negative control represents the chematactic activity of the cells.
Elastase Release Agaay:

The compounds of this invention are tested for their ability to prevent Elastase
release from human neutrophils. Neutrophils sre isolated from human blood as
described in Current Protocols in Immunology Val. 1, Sappl 1 Unit 7.23.1. PMNs
0.88 x lO‘eeHsm:pmdndinRingu’sSohﬁm (NaCl] 118, KCl 4.56, NaHCO7 25,
KHoPOy4 1.03, Glucose 11.1, HEPES 5 mM, pH 7.4) are placed in each well of a 96
well plate in a volume of 50 ul. To this plats is added the test compound (0.001 -
1000 nM) in a volume of 50 ul, Cytochalasin B in a volume of 50 ul (20ug/ml) and
Ringers buffer in a volume of 50 ul. These cells are allowed to warm (37 9C, 5%
€02, 95% RH) for 5 min before IL-8, GROa, GROB, GROy or NAP-2 at a final
concentration of 0.01 - 1000 nM was added. The reaction is allowed to proceed for
45 min before the 96 well plate is centrifuged (800 xg 5 min.) and 100 ul of the
supcrnatant removed. This supernatant is added to a second 96 well plate followed
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by an artificial elastase substrate (MeOSuc-Ala-Ala-Pro-Val-AMC, Nova Biochem,
La Jolla, CA) to a final concentration of 6 ug/m! dissolved in phosphate buffered
saline. Immediately, the plate is placed in a fluorescent 96 well plate reader
(Cytofluor 2350, Millipore, Bedford, MA) and data collected at 3 min intervals
according to the method of Nakajima et al J. Biol, Chem. 254 4027 (1979). The
amount of Elastase released from the PMNs is calculated by measuring the rate of
MeOSuc-Ala-Ala-Pro-Val-AMC degradation.
Traumatic B Assa

The present assay provides for examination of the expression of tumor necrosis
factor mRNA in specific brain regions, which follow experimentally, induced lateral fluid-
percussion traumatic brain injury (TBI) in rats. Adult Spragte-Dawley rats (n=42) were
anesthetized with sodium pentobarbital (60 mg/kg, i.p.) and subjectsd to lateral fluid-
percussion brain injury of moderate severity (2.4 atm.) centered over the left
temporaparietal cortex (n=18), or "sham” treatment (anesthesia and surgery without injury,
n=18). Animals are sacrificed by decapitation at 1, 6 and 24 hr. post injury, brains
removed, and tissue samples of lefi (injured) paristal cortex (LC), comresponding area in the
contralateral right cartex (RC), cortex adjacent to injured parietal cortex (LA),
comresponding adjacent area in the right cortex (RA), left hippocampus (LH) and right
hippocampus (RH) are prepared. Total RNA are isolated and Northem blot hybridization
ispaformedandqunﬁmdrehﬁvemmTNF—aposiﬁwconuolRNA(mu?ophp=
100%). A marked increase of TNF- o mRNA expression is observed in LH (104+17% of
positive control, p < 0.05 compared with sham), LC (105+21%, p< 0.05) and LA (69:8%,
p <0.01) in the traumatized hemisphere 1 hr. following injury. An increased TNEF- &
mRNA expression is also observed in LH (4628%, p < 0.05), LC (30x3%, p < 0.01) and
LA (3213%, p <0.01) at 6 br which resolves by 24 hr following injury. In the contralateral
hemisphe.upm;imofTNF-amRNAisim:HndinRH(%ﬂﬁ.p<0.01).RC
(4+3%) and RA (2248%) at 1 br and in RH (28+11%), RC (7+5%) and RA (2616%,
p < 0.05) at 6 hr but not at 24 br following injury. In sham (surgery without injury) ar
najve animals, no consistent changes in expression of TNF- oo mRNA are observed in any
of the 6 brain areas in either hemisphere at any times. These results indicate that following
parasagittal fluid-percussion brain injury, the temporal expression of TNF-¢¢ mRNA is
altered in specific brain regions, including those of the non-traumatized bhemisphere. Since
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TNF-a is able to induce nerve growth factor (NGF) and stimulate the release of other
cytokines from activated astrocytes, this post-tranmatic alteration in gene expression of
TNF-&x plays an important role in both the acute and regenerative response to CNS trauma.
CNS Infury model for IL-16 mRNA

This assay characterizes the regional expression of interleukin-18 (IL-~18)
mRNA in specific brain regions following experimental lateral fluid-percussion
traumatic brain injury (TBI) in rats. Adult Sprague-Dawley rats (n==42) are
anesthetized with sodiom pentobarbital (60 mg/kg, i.p.) and subjected to lateral
fluid-percussion brain injury of moderate severity (2.4 atm.) centered over the left
temporaparietal cortex (n=18), or "sham"” treatment (anesthasia and surgery without
injury). Animals are gacrificed at 1, 6 and 24 hr. post injury, brains removed, and
tissue samples of Ieft (injured) parietal cortex (1.C), corresponding area in the
contrhlateral right cartex (RC), cortax adjacent to injured parietal cortsx (L-A),
corresponding adjacent area in the right cortex (RA), left hippocampus (LH) and
right bippocampus (RH) are prepared. Total RNA is isolated and Northern blot
hybridization was performed and the quantity of brain tissue IL-18 mRNA is
presented as percent relative radioactivity of IL-18 positive macrophage RNA which
was loaded on the same gel. At 1 br following brain injury, a marked and significant
increase in expression of IL-18 mRNA is observed in LC (20.0+0.7% of positive
control, p=6, p < 0.05 compared with sham animal), LH (24.5:0.9%, p < 0.05) and
LA (21.543.1%, p < 0.05) in the injured hemisphere, which remained elevated up to
6 br. post injury in the LC (4.0:0.4%, n=6, p < 0.05) and LH (5.0+1.3%, p <0.05).
In sham or naive animals, no expression of IL-18 mRNA is observed in say of the
respective brain areas. These results indicate that following TBI, the temporal
expression of IL-18 mRNA is regionally stimulated in specific brain regions. These
regional changes in cytokines, such as IL~18 play & role in the post-tranmatic.

All publications, including but not limitad to patents and patent applications,
cited in this specification are herein incorparated by reference as if each individual
publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth,

The sbove description fully discloses the invention including preferred
embodiments thereof. Modifications amd imxprovements of the embodiments
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specifically disclosed herwin are within the scope of the following claims. Without
farther elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. Therefore the
Examples herein are to be construed as merely illustrative and not a limitation of the
scope of the present invention in any way. The embodiments of the invention in
which an exclusive property or privilege is claimed are defined as follows.
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What is Claimed Is:
1. A compound of the formula (I):
' P
(Rb),NS(0), T ~y
(Raim ®
wherein
(ﬂthsﬂihx\E;?éé],r *-T—'
(Rym
wherein . —_

Rb isindependently selected fom the group contiting of hydrogen, NR6R7, OH, ORy,
C1-salky), aryl, arylC]4alkyl, aryl C2_4alkenyl, cycloalkyl, cycloalkyl Cl-s alkyl,
heteroaryl, WICINyI heteroarylCa.4 atkenyl, Imawyche h:tﬂwychl:
C1.4|lkyl.m!dahetuocycllc Cz.4:lhmylm:=mty ﬂlofwhmhmumybe
optionally substiooed ane o three times ndependenty by & gubstitent selocted
ﬁomthemmmgofhﬂmnmhlloﬂ:bmmde1.4llkyL C14 alkyl,_
amino; mono or di-C1 4 alkyl substnnted emine, ORg,C(O)Rg NR(C(O)OR,
OC(O)NRGR7, hydroxy, NRSC{O)Ra, S(O)Ra, C(OINRER7, C(OYOH, C(O)ORy,
S(O);NRgR7 and NHS(O)Rg o ific two Ry, substitoeats join to form a 3-10
membered ring, optionally substirated and containing, in addition to carbon,
independently, 1 to 3 optionally subsiituted moietics sclocted from the group

) consisting of NRg, O, S, SO, and SO2; /R is selected from the group corisisting of

. alkyl, aryl, arylCj4alky), beteroaryl, heteroaryl C} 4alkyl, beterocyclic, COORG,

.35.
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and a heterocyclic C1-4alkyl moiety, all of which moictics may be optionally ‘&(

substituted;

m i8 an integer having a value of 1 to 3;

m’is 0, or an integer having a value of 1 or 2;

n is an integer having a value of 1 t0 3;

qiso,a-minte.guhﬂingnvalueofl o 10;

tis 0, or an integer having a value of 1 or 2;

8 is an integer having a value of 1 t0 3;

R} is independently selected from the group consisting of hydrogen, halogen, nitro,
cyano, C]-10 alkyl, halosubstituted C}-10 alkyl, C2-10 alkenyl, C}.10 alkoxy,
halosubstituted C1.10alkoxy, azide, S(OtR4, (CRgRg)q S(O}R4, hydroxy, hydroxy
substituted C]-4alkyl, aryl, aryl C1-4 alkyl, aryl C2-10 alkeay!, aryloxy, aryl C1.4
alkyloxy, heteroaryl, heteroarylalkyl, heteroaryl C2-10 alkenyl, heteroaryl C1.4
alkyloxy, heterocyclic, heterocyclic C1.4alkyl, heterocyclicC-4alkyloxy,
heterocyclicC2-10 alkeayl, (CRgRg)q NR4RS, (CRgRgMC(OINR4RS, C2-1¢ alkeayl
C(O)NR4Rs, (CRgRg)q C(O)NR4R 0. S5(0)3Rg. (CRgRg)g C(O)R]1, C2-10 alkenyl
C(O)R1], C2-10 alkenyl C(O)OR]1, (CRgRg)q C(O)OR11, (CRgRg)q OC(O)R]1,
(CR3Rg)gNR4C(O)R11. (CRgRg)q C(NRg)NR4Rs, (CRgRg)q NR4C(NRs)R] 1,
(CRgRg)q NHS(O)2R )3, and (CRgRg)q S(O)2NR4Rs; ar two R} moieties %l_h\ur
may form O-(CH2)sO ora § toncmbuedmtadoruummq:ing.{u‘chtth'the
alky), aryl, arylalky), heteroaryl, or heterocyclic moieties may be optionally
subatituted;

R4 and R§ are independently selected form the group consisting of hydrogen, optionally
substimted C1.4 atkyl, optionally substituted aryl, optionally substituted aryl C].
4alkyl, optionally substituted heteroaryl, optianally substituted heteroaryl Ci-4alkyl,
heterocyclic, and heterocyclicCj -4 alkyl, or R4 and R§ together with the nitrogen to
which they are attached form a 5 to 7 member ring which may optionally comprise
an additional heteroatom selected from O, N and S;

Ré and R7 lfeindcpendmﬂy selected from the group consisting of hydrogen, 2 C14
alkyl, heterontyl, aryl, aklyl aryl, and alkyl Cj_4 heteroalkyl; or Rg snd R7 together
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with the nitrogen to which they are attached form a 5 to 7 member ring which ring
may optionally contain an additional heteroatom which is selected from the group
consisting of oxygen, nitrogen ar sulfur, and which ring may be optionally
substituted;

Y is seelected from the group consisting of furan, thiophene, pyrrole, oxazole,
imidazole, thiezole, pyrazole, isooxazole, isothiazole, 1,2,3 or 1,2,4 axadizole,

* 1,2,3 or 1,2.4 triazole, 1,2,3 or 1,24 thiadiazole, pyridine, pyrimidine, pyridazine,

10

15

pyrazine, 1,35, or 1,2,3 or 1,2,4 triazine, 1,245 tetrazine, indole, benzofuran,
indazole, benzimidazole, benzothiazole, quinoline, isoquinoline, cinnoline,
phthalazine, quinazoline and quinoxeline all of which moeities can be substituted 1-
3 times with R} -

Rg is hydrogen or C}4 alkyl; ™~

Ry is hydrogen or a C14 alkyl;

R10 is C1-10 alkyl C(O)2Rg;

R1} is selected from the group consisting of hydrogen, optionally substituted C1.4
alkyl, optionally substituted aryl, optionally substituted aryl C1-4alkyl, optionally
substituted heteroaryl, optionally substituted heteroarylC) 4alkyl, optionally
substituted heterocyclic, and optionally substituted heterocyclicC]-4alkyl; and

R}3 is selected from the group consisting of C1.4 alkyl, aryl, aryl C1-galkyl

204" licteroaryl, heteroarylC 4alkyl, heterocyclic, and heterocyclicCy_4alkyl;

or & pharmaceutically acceptable salt thereof,

2. The compound according to Claim 1 wherein R] is substitoted in the 4- position
by an electron withdrawing moiety.

3. The compound according to Claim 2 wherein R is halogen, methyl, cyano or .
nitro. '

4, 'l'hccomp.oundnmordin;toCIﬁmSWhueinlllishalogm.

5. The compound according to Claim 4 wherein R} is independently, fluorine,
chlorine, or bromine.

6. The compound according to Claim | wherein Y is mono-substituted in the 2'-
position or 3*- position, or is disubstituted in the 2™ or 3*- position of a monocyclic ring.
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7. The compound according to Claim 6 wherein Y is pyridine and pyrazole.

8. The compound according to Claim 1 wherein Ry, is hydrogen, C 14 elky), or C
1-4 alkyl substituted with C(O)OH, or C{O)OR,,.

9. The compound according to Claim | which is:
N-(3-aminosulfonyl-4-chloro-2-hydroxypheayl)-N(pyridin-2-yljures;
N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N*(2-chloro-pyridia-3-ylurea;

. N-(3-aminosulfonyl-4-chloro-2-hrydroxyphenyl)-N*(1-phenyl-1H-1,2,3-triazol-5-

ylures;
N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N"(1,3-dimethylpyrazol-5-yl)urea;
N{S—aminouﬂfonyl#chlom&-hydmxyphenyl)—N‘-(l-_g;ethylpynzol-s-yl)uu: and
N-(3-aminosulfonyl-4-chloro-2-hydroxyphenyl)-N-(2-methyl-pyridin-3-ylurea.

10. A compound sccording to claim 9 wherein the compoun is in its sodium salt
form.

11.j© A compound according to claim 10 wherein the compound is in its potassium
salt form. -

12, \\ A pharmaceutical composition comprising a compound according to any of
Claims 1 to 11 and a pharmaceuticslly acceptahle carrier or dilucat.

13. /Z. A method of treating a chemokine mediated disease, wherein the chemokine
binds to an IL-8 a or b receptor in & mammal, which method comprises administering to
said mammal an effective amouat of a compound of the formula according to any one of
Claims 1 10 11.2

4.  The method accarding to Claim 13 wherein the mammal is afflicted with a
chemokine mediated disease selected from the group consisting of:

psoriasis, atopic dermatitis, osteo arthritis, rtheunstoid arthritis, asthma, chronic
obstructive pulmonary disease, adult respiratory distress syndrome, inflemmatory
bowel disease, Crohn's disease, ulcerative colitis, strake, septic shock, multiple
sclerosis, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac and
renal reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction,
Alzheimer’s disease, allograft rejections, malaria, restenosis, angiogenesis,
atherosclerosis, osteoporosis, gingivitis and undesired hematopoietic stem cclls
release and diseases caused by respiratory viruses, herpes viruses, and hepatitis
viruscs, meningitis, cystic fibrosis, pre-term labor, cough, pruritus, multi-organ
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dysfunction, trasuma, strains, sprains, contusions, psoriatic arthritis, herpes, K
encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors, subarachnoid
hemrhnge.pmnuﬁcdmminulﬁﬁﬂpnmmiﬁs.hmmiﬁvity.uym!

induced arthritis, acute and chronic pancreatitis, acute alcoholic hepatitis,

necrotizing entarocolitis, chronic sinusitis, uveitis, polymyositis, vasculitis, acne,

gastric and duodenal ulcers, celiac disease, esophagitis, glosgitis, airflow obstruction,
ﬂwayhypénupunﬂvmhmhbﬁﬁsoﬂimmmm
bronchiectasis, bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor

pulmonae, dyspnes, emplysema, hypercapnea, hyperinflation, hypoxemia,
hyperoxis-induced inflammations, hypoxia, surgerical lung volume reduction,

pulmonary fibrosis, pulmonary hypertension, right ventricular hypertropy,

sarcoidosis, amall airwsy discase, ventilation-perfusion mismatching, wheeze, colds

and lupus.
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ABSTRACT

This invention relates to novel compounds of Formula (I) to (VII), and
compositions thereof, useful in the treatment of discase states mediated by the
chemokine, Intericukin-8 (TL-8).
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