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HYDROXY DIPHENYL UREA SULFONAMIDES AS IL-8 RECEPTOR
ANTAGONISTS

FIELD OF THE INVENTION

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

' BACKGROUND OF THE INVENTION

Many different names have been applied to Interleukin-8 (IL-8), such as neutrophil
attractant/activation protein-1 (NAP-1); monocyte derived neutrdphil chemotactic factor
(MDNCF), nentrophil activating factor (NAF), and T-cell lymphocyte chemotactic factor.
Interleukin-8 is a chemoattractant for neutrophils, basophils, and a subset of T-cells. Itis
produced by a majority of nucleated cells including macrophageﬁ, fibroblasts, endothelial
and epithelial cells exposed to TNF, IL-1a, IL-1B 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, J. Immunol. /39, 3474 (1987) and J. Immunol..
144,2223 (1990) ; Strieter, et al., Science 243, 1467 (1989) and J. Biol. Chem. 264, 10621
(1989); Cassatella et al., J. Immunol. 148, 3216 (1992).

GROc, GROf, 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 GRO«, B, v
have been referred to as MGSA«, B and y respectively (Melanoma Growth Stimulating-
Actiirity), see Richmond et al., J. Cell Physiology 129, 375 (1986) and Chang et al., J.
Immunol l4§, 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 2 number of functions
in vitro. They have all been shown to have chemoattractant properties for neutrophils,

while IL-8 and GROo. 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-a. and IL-8 can in addition, induce lysozomal enzyme release
and respiratory burst from neutrophils. IL-8 has also been shown to increase the surface
expression of Mac-1 (CD11b/CD18) on neutrophils without de novo protein synthesis.
This may contribute to increased adhesion of the nentrophils to vascular endothelial cells.
Many known diseases are characterized by massive neutrophil infiltration. As IL-8, GROq,
GROB, 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 rheumatoid arthritis, Baggiolini et al., FEBS Lett, 307, 97
(1992); Miller et al., Crit. Rev. Immunol. 72, 17 (1992); Oppenheim et al., Annu. Rev.
Immunol. 9, 617 (1991); Seitz et al., J. Clin. Invest. 87, 463 (1991); Miller et al., Am. Rev.

-1-



10

15

20

30

35

WO 00/35442 - - PCTIUS99/29%940

Respir. Dis. 146, 427 (1992); Donnely et al., Lancet 347, 643 (1993). In addition the ELR
chemokines (those containing the amino acids ELR motif just 'prior to the CXC motif) have
also been implicated in angiostasis, Strieter et al., Science 258, 1798 (1992).

In vitro, IL-8, GROa, GROB, GROy and NAP-2 indi_xo’e neutrophil shape change,

chemotaxis, granule release, and respiratory burst, by binding to-and activating receptors of

the seven-transmembrane, G-protein-linked family, in partic_ﬁlar- by binding to IL-8
receptors, most notably the IL-8f receptor (CXCR2). Thom@,_s et al.,, J. Biol. Chem. 266,
14839 (1991); and Holmes et al., Science 253, 1278 (1991). . The development of non-

peptide small molecule antagonists for members of this receptor family has precedent. For

areview see R. Freidinger in: Progress in Drug Research, Vol.-40, pp. 33-98, Birkhauser
Verlag, Basel 1993. Hence, the IL-8 receptor represents a promising target for the
development of novel anti-inflammatory agents.

Two high affinity human IL-8 receptors (77% homology) have been characterized:
IL-8Ra, which binds only IL-8 with high affinity, and IL-._SK[S,, which has high affinity for
IL-8 as well as for GROa, GROP, GROy and NAP-2. See Holmes et al., supra; Murphy et
al,, Science 253, 1280 (1991); Lee et al., J. Biol. Chem. 267; 16283_(1992); LaRosaetal.,
4. Biol. Chem. 267, 25402 (1992); and Gayle-et al., 1. Biol._Chom. 268, 7283 (1993).

There remains a ;_i_eed for treatment, in this field, for compounds, which are capable

of binding to the IL-8 o or B receptor. Therefore, conditions associated with an increase in
IL-8 production (which is responsible for chemotaxis of neu_tr_ophil 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 toan IL-8 aor b -toccptdr and which method
comprises administering an effective amount of a compound of Formula (I) or a
pharmaceutically acceptable salt thereof. In particular the cher_nokine 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 (I). o : _ .

The present inv_ei_:tion also provides for the novel compounds of Formula (I), and
pharmaceutical compositions comprising a compound of Formula. (D), and a pharmaceutical
carrier or diluent. | : _

Compounds of Formula (I) useful in the present mventlon are represented by the
structure:
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(Rb),NS(0),

Rym )

wherein _ _ _ .

Rpis indgpendentiy hydrogen, NRgR7, OH, OR,, C].5alkyl, aryl, arylC1-4alkyl, aryl
Ca.4alkenyl; cycloalkyl, cycloalkyl C|-s alkyl, he_teroaryl,'heteroarle1.4alkyl,
heteroarylCo.4 alkenyl, heterocyclic, heferocyclic C1-4alkyl, or a heterocyclic C2_4alkenyl
nioiety, all of which moieties tay 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; OR,; C(O)R,; NR,C(O)OR,; OC(O)NRgR7; hydroxy; -
‘NR9C(O)Ra; S(O)yRa; C(O)NRgR7; C(O)OH; C(O)OR,; S(O)NRgR7: NHS(O),R{,.

' Alternatively, the two Rp éubstituents can join to form a 3-10 membered rihg, optionally
substituted and containing, in addition to optionally substituted C1_4 alkyl, independently,
1to 3 NRy, O, S, SO, or SO moities which can be optionally unsaturated,; -

Ryisan alkyl, aryl, arylC1-4alkyl, heteroaryl, heteroaryl C)_galkyl, heterocyclic, COOR;;, ora
heterocyclic C1-4alkyl moiety, all of which moieties may be optionally substituted; -

Ra’ is an alkyl, aryl, arle]_4alkylé, heteroaryl, heteroaryl C1-4alkyl, heterocyclic or a
heterocyclic Cj-4alkyl moiety, all of which moieties may be 6ptionally substituted; ' -

' mis 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 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 hydrogen, halogen, nitro, cyano, C1.10 alkyl, halosubstituted
C1-10 alkyl, C2-10 alkenyl, Cj.}0 alkoxy, halosubstitated C1-10alkoxy, azide, S(O)R4.
(CRgRg)q S(O)R4, hydroxy, hydroxy substituted C1_4alkyl, aryl, aryl C}.4 alkyl, aryl C2-10
ilkeﬁyl, aryloxy, aryl C1-4 alkyloxy, heteroaryl, heteroarylalkyl, heteroaryl C2-10 alkenyl,
heteroaryl C}-4 alkyloxy, heterocyclic, heterocyclic Cy.4alkyl, heterocyclicCj.4alkyloxy,
heterocyclicCy.-10 alkenyl, (CRgRg)q NR4Rs, (CRgRg)qC(O)NR4RS, C2-10 alkenyl
C(O)NR4Rs, (CRgRg)q C(O)NR4R 0, S(O)3Rg, (CRgRg)q C(O)R11, C2-10 alkenyl
C(O)R11. C2-10 alkenyl C(O)OR1 1, (CRgRg)q C(O)OR]1, (CRgRg)q OC(O)R11,
(CRgRg)GNR4C(O)R11, (CRgRg)q C(NR4INR4Rs, (CRgRg)q NR4C(NR5)R |, (CRgRg)q
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NHS(O)R13, (CRgRg)q S(O)(NR4R3s, or two R] moieties toggt_her may form O-(CH2)sO or

a 5 to 6 membered saturated or unsaturated ring, and wherein 'th,é' alkyl, aryl, arylalkyl,
heteroaryl, heterocyclic moieties may be optionally sub'slituted,';

R4 and Rs are independéntly hydrogen, optionally substituted C 1_.4 alkyl, optionally substituted
aryl, optionally substimted-ary] C1-4alkyl, optionally siibstitutc_d heteroaryl, optionally
“substituted heteroaryl Cj-4alkyl, heterocyclic, 'heterocyclicC] -4 alkyl, orR4 and R5
together with the mtrogen to which they are attached forma s to 7 member nng which may
optionally comprise an additional heteroatom selected from O, N and S;

Rg and Ry are mdependently hydrogen, ora C1.4 alkyl, heteroaryl ary} aklyl aryl, alkle Ci4

heteroalkyl, which may a]l be optlona]ly substituted or R(, and R7 together with the
N nitrogen to which they are attached forma 5 to'7 member rmg which ring may optionally
contain an additional heteroatom is selected from oxygen, mtrogen or sulfur, and which
' ring may be optlonally substttuted ' '
Yis hydrogen, ha]ogen, mtro, cyano, halosubstituted C] 10 alkyl C] 10 alky] 02-10 alkenyl,
C1 10 alkoxy, halosubstltuted C] 10 alkoxy, azide, (CRgRg)qS(O)tRa, (CRgRg)qORa,

hydroxy, hydroxy substxtuted C 1_4alkyl aryl aryl C1.4 alkyl, aryloxy, arylC1.4 alkyloxy, .
. ‘aryl C2.10 alkenyl, heteroaryl, heteroarylalkyl, heteroaryl C-4 alkyloxy, heteroaryl C2-10

alkenyl, heterocyclic, heterocychc Ci-4alkyl, heterocycthz-lo alkenyl,
(CRgRg)qNR4Rs, C2.10 alkenyl C(O)NR4RS, (CRgRg)aC(O)NR4RS, (CRgRg)q
C(O)NR4R 10, S(0)3R8, (CRsRs)qC(O)Rl 1s Cz-lo alkenylc(O)Rl L

(CRgRg)C(O)OR]], C2-10alkenylC(O)OR1 1, (CRgR)aOC(OIR11,
(CRgRg)gNR4C(O)R11, (CRgRg)q NHS(O)R 3, (CRgRg)q S(O)tNR4R5,

' (CRgRg)qC(NR4)NR4R5, (CRgRg)q NR4C(NR5)R1 1; 01 two Y moieties togéther may
form O-(CH2)5-0O or a 5 to 6 membered saturated or unsaturated ring, and wherein the
alkyl, aryl, arylalkyl, heteroaryl, heteroary! alkyl, heterocychc, heterocychcalkyl groups
may be optionally substituted;

Rg is hydrogen or C1-4 alkyl;

Rg is hydrogen or a C1-4 alkyl;

R10is C1-10 alkyl C(O)2Rs;

R11 is hydrogen, optionally substituted C1.4 alkyl, optionally substituted aryl, optionally
substituted ary] C1-4alkyl, optionally substituted heteroaryl, optiohally substituted
heteroarylC1_4alkyl, optionally substituted heterocyclic, or optionally substituted
heterocyclicCj-4alkyl; o "

R13 is suitably C1.4 alkyl, aryl aryl C].4alkyl heteroaryl, heteroarle1-4alkyl heterocyclic,
or heterocycllcC1.4alkyl

or a pharmaceutically acceptable salt thereof.
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The compounds of Formula (I), may also be used in association with the veterinary
treatment of mammals, other than humans, in need of inhibition of IL-8 or other
chemokines which bind to the IL-8 o. and B receptors. Chemokine mediated diseases for
treatment, therapeutically or prophylactically, in animals include disease states such as
those noted herein in the Methods of Treatment section. |

Suitably, Ry is independently hydrogen, NR6R7, OH, OR,, C1-4alkyl, aryl, aryiC1.4alkyl,
aryl C2-4alkenyl, heteroaryl, heteroarylC]4alkyl, heteroarylCo-4 alkenjyl, heterocyclic,
heterocyclic Cj.4alkyl, or a heterocyclic C2.4alkeny] moiety, all of which moieties may be
optionally substituted one to three times independently by halogen, nitro, halosubstituted-
'C)-4 alkyl, C1.4 alkyl, amino, mono or'di-Cl."; alkyl substituted arﬁine, cycloalkyl,
cycloalkyl Cy._g alkyl, OR,, C(O)R,, NR,C(O)OR,, OC(O)NR6R7, aryloxy, aryl Cy_4
oxy, hydroxy, C1.4 alkoxy, NRGC(O)Rg, S(O)yRj, C(O)NR5R7, C(O)OH, C(O)OR,,
S(O)NRgR7, NHS(O)R,. Alternatively, the two Rb substituents can join to form a 3-10
membered ring; optionally substituted and containing, in addition to carbon, mdependently,
1t0o 3 NRg, O, S, SO, or SO moities which can be opuonally substituted.
Suitably, Ry, is an alkyl, aryl, arylC_4alkyl, heteroaryl, heteroaryl Cj4alkyl, 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 alkyl, such as CF3, C 1-10 alkyl such as methyl, ethyl, 1sopropyl or n-
propyl, C2-1o alkenyl, C1-10 alkoxy, such as methoxy, or ethoxy; halosubstituted C1.10
alkoxy, such as trifluoromethoxy, azide, (CRgRg)q S(O)Rg, wherem tis 0, 1 or 2, hydroxy,
hydroxy C1.4alkyl, such as methanol or ethanol, aryl, _ :
such as phenyl or naphthyl, aryl Cj_4 alkyl, such as benzyl, aryloxy, such as phenoxy, aryl
C1-4 alkyloxy, such as benzyloxy; heteroaryl, heteroarylalkyl, heteroaryl C].4 alkyloxy; aryl
C2-10 alkenyl, heteroaryl C2-10 alkenyl, heterocyclic C2.10 alkenyl, (CRgRg)gNR4R5, Co-
10 alkenyl C(O)NR4Rs, (CRgRg)qC(O)NR4Rs, (CRgRg)qC(O)NR4R 10, S(O)3H,

S(0)3Rg, (CRgRE)GC(O)R11, C2-10 alkenyl C(O)R11, C2-10 alkenyl C(O)OR11,
(CRgRg)q C(O)R11, (CRgRg)GC(O)OR1 1, (CRgRg)q OC(O)R11, (CRgRg)aNRAC(O)R 1,
(CRR3)AC(NR4INR4Rs, (CRgRg)q NR4C(NR5)R] 1, (CRgRg)GNHS(O)R3,
(CRgRg)qS(O)NR4R5. All of the aryl, heteroaryl, and héterocyclic-containing moieties
may be optionally substituted as defined herein below. _

For use herein the term "the aryl, hétemafyl, and heterocyclic containing moieties”
refers to both the ring and tiic alkyl, or if included' the élkenyl rings, such as aryl, aryl.alkyl,
and aryl alkenyl rings. The term "moieties" and "rmgs" may be interchangeably used
throughout.



10

15 .

P20

30

35

WO 00/35442 -PCT/US99/29940

Suitably, R4 and Rj5 are independently hydrogen, opnonally substituted C1.4 alkyl,
optionally substituted aryl optlonally subsututed aryl C]-4alkyl optionally substituted
heteroaryl, optlonally substrtuted heteroaryl C1_4alkyl helerocychc, heterocyclicCi-4
alkyl, orRq and R5 together with the nitrogen to which they are a_;tached formaSto 7
member ring which may optionally comprise an additional heteroatom selected from O, N
and S. . |

Suitably, Rg is mdependently hydrogen orCi4 alkyl

Suitably, R9 is hydrogen ora Cj-4 alkyl;

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

Suitably, R10 is C1-10 alkyl C(O)2Rg, such as CH2C(0)2H or CHzC(O)zCH3

Suitably, R1 11s hydrogen Ci-4 alkyl, aryl, aryl C_4 ql]_cyl, heteroaryl, heteroaryl
C1-4alkyl, heterocychc or heterocyclic Cj-4alkyl.

Suitably, R12 is hydrogen, Cl 10 alkyl, optlonally substlmted aryl or optlonally

~ substituted arylalkyl.

Sultably, R13 is C].4alky1 aryl arylalkyl heteroaryl heteroarle1.4alkyl
heterocyclic, or heterocycth]-4alkyl wherern all of the aryl, heteroaryl and heterocyclic
containing moieties may all be optionally substituted. : : .

Suitably, Y is mdependemly selected from hydrogen; halogen, nitro; cyano;
halosubsntuted C1-10 alkyl; C1-10 alkyl; Ca- 10 alkenyl; C1-10 alkoxy. halosubstituted

- C1-10 alkoxy; azide; (CRgRg)q S(O)Ra; hydroxy; hydroxyC1.4alkyl aryl; aryl C1-4

alkyl; aryloxy, aryIC1.4 alkyloxy, heteroary] heteroarylalkyl heteroaryl Cj_4 alkyloxy;

- heterocyclic, heterocychc Cl.4alkyl aryl C2.10 alkenyl; heteroaryl C2-10 alkenyl;

heterocyclic C2-10 alkenyl (CRgRg)q NR4Rgs; C2-10 alkenyl C(O)NR4R5, (CRgRg)g
C(O)NR4Rs; (CRgRg)q C(O)NR4R10; S(0)3H; S(O)3Rs; (CRSRS)q C(O)R11; C2-10
alkenyl C(O)R11; C2-10 alkenyl C(O)OR11; (CRgRg)q C(O)OR2; (CRgRg)g OC(O)
Ri1; (CRgRg)GC(NR)NR4Rs; (CRgRg)q NR4CINR)R | 1; (CRgRg)q NR4C(O)R1 1:
(CRgRg)q NHS(O)tR13, or (CRgRg)q S(O){NR4Rj5; ortwo Y moieties together may form
O-(CH2)s-Oora5to 6 membered saturated or unsaturated ring, . The aryl, heteroaryl and
heterocyclic contammg moletles noted above may all be optlonally substituted as defined
herein. .

Sultably sisan mteger havmg a value of 1to3,

When Y forms a droxybndge s is preferably 1. When Y forms an addmonal
unsaturated ring, it is preferably 6 membered resulting in a naphthylene ring system. These
ring sysrems may be substituted 1 to 3 times by other Y moieties as defined above.

Suitably, R, is an alkyl, aryl C;_4 alkyl, heteroaryl, heteroaryl-Cy_galkyl,
heterocyclic, or a heterocyclicCy_g alkyl, wherein all of these moieties may all be
optionally substituted.
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Yis prefefabiy a halogen, C1-4 alkoxy, optionally substituted aryl, optionally
substituted aryloxy or arylalkoxy, methylene dioxy, NR4R3, thio Cj;4alkyl, thioaryl,
halosubstituted alkoxy, optionally substituted C}-4 alkyl, or hydroxy alkyl. Y is more
preferably mono-substituted halogen, disubstituted halogen, mono-substituted alkoxy,
disubstituted alkoxy, methylenedioxy, aryl, or alkyl, more preferably these groups are
mono or di-substituted in the 2™ position or 2, 3™-position.

While Y may be substituted in any of the ring positions, n is preferably one. While
both R and Y can both be hydrogen, it is preferred that at least one of the rings is
substituted, preferably both rings are substituted. '

As used herein, "optionally substituted” unless specifically defined shall mean such
groups as halogen, such as fluorine, chlorine, bromine or iodine, hydroxy; hydroxy
substituted Cj-10alkyl, Cji-]0 alkoxy, such as methoxy or ethoxy, S(O)m’C1-10 alkyl,
whercin m’is 0, 1 or 2, such as methyl thio, methyl sulfinyl or methyl sulfonyl; amino,
mono & di-substituted amino, such as in the NR4R5 group, NHC(O)R4, C(O)NR4Rs,
COOR4, S(O}NR4R5, NHS(O)}R20, C1-10 alkyl, such as methyl, ethyl, propyl, isopropyl,’
or t-butyl, halosubstituted C1-10 alkyl, such CF3, an optionally substituted aryl, such as
phenyl, or an optionally substituted arylalkyl, such as benzyl or phenethyl, optionally '
substituted heterocylic, optionally substituted heterocyclicalkyl, optionally substituted.
heteroaryl, optionally substituted heteroaryl alkyl, wherein these aryl,' heteroaryl,or
heterocyclic moieties may be substituted one to two times by halogen; hydroxy; hydroxy -

" substituted alkyl, C1-10 alkoxy; S(O)mC1-10 alkyl; amino, mono & di-substituted alk’yi

amino, such as in the NR4R5 group; C1-10 alkyl, or halosubstituted Cj.10 alkyl, such as :
CF3. . .
R2g is suitably Cj_4 alkyl, aryl, aryl Cj-4alkyl, heteroaryl, heteroarylCj-4alkyl,
heterocyclic, or heterocyclicCy.4alkyl. _ ' o
Suitable pharmaceutically acceptable salts are well known to those skilled in the art
and include basic salts of inorganic and organic acids, such as hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoﬁc acid, methane sulphonic acid, ethane
sulphonic acid, acetic acid, malic acid, tartaric acid, citric écid, lactic acid, oxalic acid,
succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid and’
mandelic acid. In addition, pharmaceutically acceptable salts of compounds of Formula (I)
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 guaternary ammonium cations. ' |
The following terms, as used herein, refer to:
* "halo" - all halogens, that is chloro, fluoro, bromo and iodo.

-7-

S PCT/US99/29940



10

15

20 contain one or more heteroatoms selected from the gr0l1p consrsnng of N, O, or S; such as,

25

30

35

' contain one or more heteroatoms selected from the group consi

WO 00/35442 -PCT/US99/29940

* "C).10alkyl" or "alkyl" - both straight and branched chain moieties of 1 to 10
carbon atoms, unless the chain length is otherwise limited, mcludmg, but not limited to,
methyl ethyl, n—propyl :so-propyl n-butyl, sec-butyl, zso-butyl rert-butyl n-pentyl and the
like. . S ;

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

. alkenyl "is used herein at all occurrences to mean stralght or branched chain
morety of 2-10 carbon atoms, unless the chain length is hmxted thereto, including, but not
limited to ethenyl, l-propenyl 2-propenyl, 2-methyl-l-propenyl 1-butenyl, 2-butenyl and
the llke

* "aryl” - phenyl and naphthyl o :

"heteroaryl“ (on its own or in any combination, such as "heteroaryloxy or

_ "heteroaryl alkyl") -a 5- 10 membered aromat:c ring system m Wthh one or more nngs

:ng of N, O or S, such as,

- but not llmlted to pyrrole, pyrazole, furan, thlophene, qumohhe, rsoqumolme, qumazolmyl

pyridine, pynmldme, oxazole, tetrazole, thxazole, thiadlazole, tnazole, imidazole, or

* benzimidazole.

”heterocychc (on 1ts own or m any combmatron, such as "heterocychcalkyl") a

' saturated or pamally unsaturated 4—-10 membered ring system in whlch one or more rings -

but not hmlted to, pyrrolldme, plpendme, plperazme, morpholme, tetrahydropyran, o

_' thlomorpholme, or nmdazohdme Furthermore, sulfur may be optronal]y oxidized to the

sulfone or the sulfoxrdc
arylalkyl" or "heteroarylalkyl" or "heterocychcalkyl" is used herein to mean Cj.
10 alkyl as defined above, attached to an aryl, heteroaryl or heterocycllc moiety, as also

" defined herem unless otherw:se mdlcated

. sulﬁnyl" the oxlde S.(0) of the correspondmg sulﬂdc, the term “thio” refers to

the sulfide, and the term "sulfony]" refers to the fully oxldlzed S(O)2 moiety.

« "wherein two R1 moieties (or two Y monetxes) may. together formaSor6

membered saturated or unsaturated ring"” is used herein to mean the formation of an

aromatic ring system, such ‘as naphthalene orisa phenyl morety havmg attached a 6

._ membered pamally saturated or unsaturated ring such asa C6 cycloalkenyl ie. hexene, or

aCs cycloalkenyl mo:ety, such as cyclopentene..
Tliustrative compounds of Formula (D) include: .
N-(2-Hydroxyl-3-anunosulfonyl-4~ch]orophenyl)-N -(2—bromophenyl) urea; .

N-(2-Hydrcxy—3—anunosulfonyl-4-chlorophenyl)—N’-(2 3—dlchlorophenyl) urea;

N—(2-Hydroxy-3-N"-benz_ylarmnosulfonyl-4-chlorophenyl)—N’-(__Z-bromophenyl) urea;

-8-
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N-(2-Hydroxy-3-N"-| benzylammosulfonyl-4-chlorophenyl)-N’-(2 3-dlchlorophenyl) urea;
N-[2-Hydroxy-3-(N",N":dit ethyl)-ammosulfonyl-4—chloropheﬁ ;l]-N (2, 3-d1chlorophenyl)
urea; '
N-(2-Hydroxy-3-N",N"-dimethylaminosulfonyl-4-chlorophenyl)-N*(2-bromophenyl) urea;
N-(2-Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N*-(2-bromopheny]) urea;
N-(2-Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N"(2,3-dichlorophenyl) urea;
N—[Z-Hydroxy-3—[N—(methoxycarbonylmethyl)anunosulfonyl]-4—chlorophenyl]—N -(2,3-
dichlorophenyl) urez;
N—[2-Hydroxy—3-(N"-(2—methoxylcarbonyl)—methyl)-ammosulfony]~4-chlorophenyl]-N ~(2-
bromophenyl) urea; '

N-{2-Hydroxy-3-[(N"-2-carboxymethyl)-aminosulfonyl}-4-chlorophenyl}-
(2,3-dichlorophenyl) urea;
N-[2-Hydroxy-3-(N"-2-carboxymethyl)-ammosulfonyl-4»-chlorophenyl]—N -(2-bromophenyl)
urea;
N-{2-Hydroxy-3-aminosulfonyl-4-chlorophenyl}-N*(2-chlorophenyl) urea;
N-[2-Hydroxy-3-aminosulfonyl-4-chlorophenyl]-N*-phenyl urea;
N-(2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N"(2-phenoxyphenyl) urea;
N—(2-Hydroxy-3-[N”-(3-carboxyethyl)-ammosulfonyl]-4-chlorophenyl)-N’-(2—
bromophenyl) urea;

N-[2-Hydroxy-3- (1sopropylammosulfony1)-4-chlorophcnyl]-N -(2-bromophenyl) urea;

N—[2-Hydroxy-3 -(isopropylaminosulfonyl)-4-chlorophenyl}-N’- -(2-chlorophenyl) urea; '
N—[2-Hydroxy-3 -(isopropylaminosulfonyl)-4-chlorophenyl]-N>(2, 3—dlchlorophenyl) ureas
N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N*-(2-methoxyphenyl) urea; '
N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N ~(2,3-methylenedioxy.

phenyl) urea;

N-(2-benzyloxyphenyl)-N '-(4-chloro-2-hydroxy-3-aminosulfonylpheny]) urea;

N-[3- (N"-a.llylammosulfonyl)-4-chloro—2-hydroxyphenyl]-N’-(Z 3-dichlorophenyl) urea,
N—[4-chloro—2-hydroxy-3—[N"-(2-tnﬂuoroethyl)ammosulfonyl]phenyl]—N ~(2,3-
dichlorophenyl) urea;

N-(2,3-dichlorophenyl)-N*- [2-hydroxy—4-methoxy-3—N“-(phenylammosulfonyl)phenyl]
urea;

N—(2-bromophenyl)-N’-[2-hydroxy—4~methoxy-3-N"-(phenylaminosulfon'yl)phenyl] urea;
N-[4—chloro-2-hydroxy-3-[N“-(2—methoxyethyl)a:mnosulfonyl]phenyl]-N ~(2,3-
dichlorophenyl) urea;

N-(2-bromophenyl)-N ’-[4-chloro-2-hydroxy-3-[N"-(2—methoxyethyl)aininosulfonyl]phenyl]
urea; ' o
N—(Z-bromophenyl)—N’-[4-chloro—2-hydroxy-3-(4-momholinylsulfonyl)phenyl] urea;
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N-[4-chloro-2_-hydroxy-3-.(_4.-.morpholinylsulfonyl)phenyl]—N’-(2,3-dich1oropheny]) urea;
N-[3-[N"-[3-(tert-butoxycarbonylamino)propyl]aminosulfényl]ﬂrchlom-z- -
hydroxyphenyl]-N"-(2,3-dichlorophenyl) urea; :

N-(2-bromophenyl)-N- [3-[N“-[3-(tert~butoxycarbonylammo)ptopy]]ammosulfonyl]-4—
chloro-2-hydroxyphenyl] urea;

N-[3-[N"-(3- am1nopropyl)ammosulfonyl]-4-ch]oro-2-hydroxyphenyl]-N ~(2-bromophenyl)
urea trifluoroacetate;
N-[3-[N"-(3-ammopropyl)ammosulfonyI]-4-chloro-2-hydroxyphenyl]-N’-(Z-bromophenyl)
urea hydrochloride;

N-[3-[N"- (3-ammopropyl)annnosulfonyl]—4—chloro—2-hydroxyphenyl]—N ~(2,3-
dichlorophenyl) urea trifluoroacetate;

N-(2-bromopheny])-N"-[3-[N"- [2—(tert-butoxycarbonylam|no)ethyl]ammosulfonyl]-4-

- ch|oro-2-hydroxyphenyl] urea;.

N-[3- [N"—(Z-ammoethyl)ammosulfonyl]-4-chloro-2-hydroxyphenyl]—N’ (2-bromophenyl)

_urea;

N-(2-bromophenyl)-N’ [3-[[4—(tert-butoxycarbonyl)pxperazm— -yl]sulfonyl]-4-chloro-2—
hydroxyphenyl] urea; . -

. N-[3- [[4-(tert—butoxycarbonyl)pnperazm— —yl]snlfonyl]-4-chloro-2-hydroxypheny]]—N’ -(2.3-

dichlorophenyl) urea; _ S , . _
N-[4-chloro-2-hydroxy-3- (1-plperaunylsulfonyl)phcnyl]-N’-(2 3-d1chloropheny]) urea.
tnﬂuoroacetate, oL : . )
N-(2-bromophenyl)-N* [4-chloro—2-hydroxy-3 (pxperazm—l-ylsulfonyl)phenyl] urea -
trifluoroacetate;

. N-[4-chloro-2-hydroxy-3-[N" (3-methylthlopropyl)ammosulfonyl]phenyl]—N’-(Z 3-

dichlorophenyl) urea;
N-(2-bromophenyl)-N’ [4~chloro-2-hydroxy-3—[N“—(3—

- methylthiopropyl)aminosulfonyl]phenyl] urea;

N-(4-chloro-2-hydroxy-3-ammosulfonylphenyl)—N’-(Z 3—d|chlorophenyl) urea potasium
salt;

N-(4-chloro-2—hydroxy—3-ammosulfonylphenyl)-N (2,3-d|chlorophenyl) urea sodium salt;
N-(2-bromophenyl)-N*-[4-chloro-3-[N",N"-di-(2-methoxyethyDaminosulfonyl}-2-
hydroxyphenyl] urea; |
N-{4-chloro-3-[N",N"-di-(2-methoxyethyl)aminosulfonyl}-2-hydroxyphenyi}-N-(2,3-
dichlorophenyl) urea; |

N-(2-bromophenyl)-N’-{4-chloro-3-[N"- [2-(d1methylammo)ethy]]ammosulfonyl]-2-
hydroxyphenyl] urea hydrochloride;
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N-[4-chloro-3-[N"-[2-(dlmethylammo)ethyI]ammosulfonyl]-2-hydroxyphenyl]-N ~(2,3-
dichlorophenyl) urea hydrochloride;

N—[4—chloro—2-hydroxy-3—[N" -[3-(methylsulfonyl)propyl]aminosulfonyl}phenyl}-N*-(2,3-
dichlorophenyl) urea;

N-(2-bromophenyl)-N*[4-chloro-2-hydroxy-3-[N"-[3-
(methylsulfonyl)propyllaminosulfonyl]pheny!] urea;

N-[4-chloro-2-hydroxy-3-[N"- [2‘(morpholmyl)ethyl]ammosulfonyl]phenyl]-N -(2,3-
dichlorophenyl) urea hydrochloride;
N~[4-chloro—2—hydroxy-3-[N"-[2—(morpholmyl)ethyl]ammosulfonyl]phenyl]—N -(2-
chlorophenyl) urea hydrochloride;
N—(Z-bromophenyl)-N’-[4-'-chlo;o-2'-hydroxy-3-[N"-[2—(4- '
morpholinyl)ethyllaminosulfonyl]phenyl] urea; '

N-{4-chloro-2-hydroxy-3- (4-thlomorpholmylsulfonyl)phenyl]-N (2 3- dlchlorophenyl)
urea;

N-(2-bromophenyl)—N’~[4-ch1oro-2-hydrdxy-3—(4-thiomorpholinylsulfony])phenyl] urea;
N-(2-bromopheny!)-N*-[4-chloro-3-[N",N"-di-(2-hydroxyethyl)aminosulfonyl}-2-
hydroxyphenyl] urea; o
N-[4-chloro-3-[N" N"- dx-(2-hydroxyethyl)ammosulfonyl]-2—hydroxyphenyl]—N’ (2, 3—
dichlorophenyl) urea,

N-[4-chloro-2-hydroxy-3-[N"- [3—(meﬂ1ylsulf1nyl)propyl]ammosulfonyl]phenyl]-N’ 2,3-

dichlorophenyl) urea;

N-(2-bromophenyl)-N*{4-chloro-2-hydroxy-3-[N"-[3-
(methylsulfinyl)propylJaminosulfonyl]phenyl] urea;
N-(2-bromophenyl)-N"-[3-[N"-[(]-tert-butoxycarbonylpiperidin-4-
yDmethyllaminosulfony1}-4-chloro-2-hydroxyphenyl] urea,
N-[3-[N"-[(1-tert-butoxycarbonylpiperidin-4-yl)methyl}Jaminosulfonyl}-4-chloro-2-
hydroxyphenyl]-N*(2,3-dichlorophenyl) nrea;

N-[4-chloro-2-hydroxy-3- (1—oxldothlomorphohnosulfonyl)phcnyl]-N -(2, 3-dlchlorophenyl)

urea;
N-(2-bromophenyl)-N’-[4—chloro-2-hydroxy—3—(1-oxidothiomorpholinbsulfonyl)phenyl]
urea; '

N-[4-chloro-2-hydroxy-3-[N"- [(plpendm-4-yl)methyl]ammosulfonyl]phenyl]—N ~(2, 3—
dichlorophenyl) urea triflurcacetate; '
N-(2-bromophenyl)-N'—[4-chloro-2—hydroxy-3—[N"—[(piperidin—4-
yl)methylJaminosulfonyl)phenyl] urea hydrochloride;
N-[3-(l-azetidinylsulfonyl)-4~chloro-2-hydroxyphenyl]-N’-(2-bromophenyl) urea;
N-[3-(1-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N* -(2-chlorophenyl) urea;
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N-[3- (l-azetxdmylsulfonyl)—4-chloro-2-hydroxyphenyl]-N ~(2,3-dichlorophenyl) urea;
N-(2-bromophenyl)-N™-[4-chloro-3- (N" N"-dlmethylammosulfonyl)-2-hydroxyphenyl] urea
potassium salt; : :

N-(2-bromophenyl)-N* [4~chloro-3 -(N", N"-dlmethylammosnlfonyl)-2-hydroxyphenyl] urea
sodium salt;

N-(2-bromophenyl)-N*[4-chloro-3- (N"-cyclopropylammosulfonyl)—2-hydroxyphenyl) urea;
N—[4-chloro—3-(N" cyclopropylammosulfonyl)-2-hydroxyphcnyl]—N’-(2-chlorophenyl) urea;
N-[4-chloro- 3-(N"-cyclopropy1annnosulfonyl)-z-hydroxphenyl]—N’-(Z 3-dichlorophenyl)
urea; : S
N—(2-bromophenyl)-N’ [4~chloro-2-hydroxy-3-(N "-propy]aminosulfonyl)phenyl] urea;
N-{4-chloro-2-hydroxyl-3-(N"-propylaminosulfonyl)phenyl]-N"-(2,3-dichlorophenyl) urea;
N-[4-chloro-2-hydroxyl-3-(N"- propylamnosulfonyl)phenyl]-N ~(2-chlorophenyl) urea;

N- (2-bromophenyl)-N" [4-chloro-3 -(N"-ethylaminosulfonyl])-2-hydroxyphenyl] urea;

-N-[4-chloro-3-(N"-ethylammosulfonyl)-2—hydroxypheny]]-N -(2-chlorophenyl) urea; -

.N-[4-chloro-3-( "-cthylammosulfonyI)-2-hydroxypheny1]-N (2, 3-d|chlorophenyl) urea;
N-(2-bromophenyl)-N*-[3-[N"- [5-(tert-butoxycarbonylammo)-S-
carboxylpentyllaminosulfonyl}-4-chloro-2-hydroxyphenyl] urea;
-N-[3-[N"-[5-(tert-butoxycarbonylanuno)-S-carboxylpemyl]ammosulfonyl]-4~chloro-2—
hydroxyphenyl}-N~(2,3- dlchlorophenyl) urea; . S

N-[3-[N"- [5-(tert-butoxycarbonylanuno)-S—carboxylpemyl]ammosulfonyl]-4-chloro-2-

_ hydroxyphenyl]-N -(2-chloropheny}) urea;

N—(2—bromophenyl)-N’ [4—chloro-2-hydroxy~3—[N"-(2-hydroxyethyl)aminosulfonyl] urea;
N-(2,3-dichlorophenyl)-N™ [4—chloro-2-hydroxy-3 [N"—(2—hydroxyethyl)ammosulfonyl]
urea;

N-(2-bromophenyl)-N'- [3 [N"- [[(Z-bromophenylammo)carboxyl]ethyl]ammosulfonyl]-4— :
chloro-2-hydroxyphenyl] urea;

N-[3-{N" -(2-benzyloxyethyl)ammosulfonyl]-4—-chloro—2-hydroxypheny]]—N -2
bromophenyl) urea;

N-[2-Hydroxy-3-(N"- cyclopropylmethylammosulfonyl)—4-chlorophenyl]-N -(2,3-
dichlorophenyl) urea; .

N-[2-Hydroxy-3-(N"- cyclopropylmethylammosulfonyl)-4—chlorophenyl]-N’-(2
chlorophenyl) urea;

N-[2-Hydroxy-3-(N"- cyclopropylmethylammosulfonyl)-4—chlorophenyl]-N (2
bromophenyl) urea; . _ :

N-[2-Hydroxy-3-(N"-methoxy-N" methylarmnosulfonyl)—4—chlorophenyl]—N’ -(2-

bromophenyl) urea;
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N-[2-Hydroxy-3-(N" methoxy-N"-methylanunosulfony])-4-chlorophenyl]-N -(2
chlorophenyl) urea;
N-[2-Hydroxy-3-(N"-methoxy-N"-methylaminosuifonyl)-4-chlorophenyl]-N-(2,3
dichlorophenyl) urea;
N-[2-Hydroxy-3-(N"-pyrrolidinylsulfonyl)-4-chlorophenyl])-N*-(2,3-dichlorophenyl) urea;
N-[2-Hydroxy-3-(N"-pyrrolidinylsulfonyl)-4-chlorophenyl}-N-(2-bromophenyl) uréa;
N-[2-Hydroxy-3—(N"-pyrrolidiny]sulfony])-4-chlorophenyl]-N’-(2-chlorophenyl) urea;
N-(2-bromophenyl)-N"-{4-chloro-2-hydroxy-3-[(4-pyridinylaminosulfonyl]phenyl] urea;
N-[4—ch]oro-2'-hydroxye3-[(4-pyridinylaminoSulfon)il]phehyl]-N'-(2,3-dichlorophenyl)
urea; -
N-(Z-bromophenyl)-N’-[4-chloro-2—hydroxy-3-[[[2-(tetrah'ydro-2_-
furanyl)methyllaminosulfonyl]lphenyl} urea;
N-[4-chloro-2—hydroxy-3-[[[2-(tetrahydro—Z‘-furanyl)methyl]aminosulfonyl]phenyl] -N-
(2,3-dichlorophenyl) urea; '
N-(Z-bromophenyl)-N’-[4'-chloro-2-hydroxy-3-[[[(2R)-(teirahydro-2—
furanyl)methyljaminosulfonyl)phenyl] urea; and: :
N-[4-chloro-2-hydroxy-3- [[[(2R)-(tetrahydro-2—furanyl)methyl]ammosulfonyl]phenyl]—N’
(2,3-dichlorophenyl) urea;

N-(2-bromophenyl)-N™- [4—chloro-2-hydroxy-3-[[[(28)-(tetrahydro-2-
furanyl)methyl]ammosulfonyl]phenyl] urea; :
N-[4-chloro-2-hydroxy-3 [[[(2S)-(tetrahydro~2-furanyl)methyl]ammosulfonyl]phenyl]—N’
(2,3-dichlorophenyl) urea; Sk
N—(2-bromopheny1)—N’-[4-chloro-2—hydroxy-3-(N"-cyclopentylam|nosulfonyl)phenyl]urea
N-[4-chloro-2-hydroxy-3-(N"-cyclopentylaminosulfonyl)phenyl]-N-(2,3-
dichlorophenyl)urea, and N-(2-chlorophenyl)-N’ [4-chloro—2-hydroxy-3 {(N"-
cyclopentylannnosulfonyl)phenyl]urea

N-(2-bromophenyl)—N’-[4-chloro-2-hydroxy—3-(N " 1soxazolldmylannnosulfony])
phenyljurea

N-[4-chloro-2-hydroxy-3-( N"-isoxazolidinylaminosulfonyl)phenyl}-N-(2,3-
dichlorophenyl)urea

N-(2-chlorophenyl)-N*[4-chloro-2-hydroxy-3-( N"-1soxazol|dmyla:mnosulfonyl)
phenyl]urea '
N-(2-bromophenyl)-N*-[4-chloro-2-hydroxy-3-(N"-tetrahydroisoxazylaminosulfonyl)
phenyljurea -
N-[4-chloro-2-hydroxy-3-(N”-tetrahydroxsoxazylamxnosulfonyl)phenyl]-N ~(2,3-
dichlorophenyljurea
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N-(2-chlorophenyl)—N [4—chloro-2—hydroxy-3-N"-(tetrahydrmsoxazylanunosulfonyl)

" phenyljurea

N-(2-bromophenyl)-N* [4-chloro-2-hydroxy-3—[(2—1sopropoxyethy])amlnosulfonyl]phenyl]
urea

N-[4—ch]oro-2—hydroxy—3 [(2-1sopropoxyethyl)armnosulfony]]phenyl]-N -(2,3-
dichlorophenyl) urea

N—[4-chloro-2-hydroxy~3 [(2-1sopropoxyethyl)ammosulfonyl]phenyl]-N g (2-chlorophenyl)
urea

N-(2-bromophenyl)-N* [4-chloro-2-hydroxy-3-[(2-ethoxyethyl)anunosulfonyl]phenyl] urea
N-[4-chloro-2-hydroxy-3- [(2-ethoxyethyl)ammosulfonyl]phenyl]—N ~(2,3-dichlorophenyl)
urea

: N—[4-chlor0-2-hydroxy—3—[(2—ethoxyethyl)aminosulfonyI]phenyl]-N’—(Z-ch]orophenyl)_-urea

N-_(2-bromophen_yl)—N’-[4-c_hloro-2-hydroxy_-3-[(2—methoxycarbonyl)azetidin-1_-
yl]sulfonylphenyl} urea

- N-{4-chloro-2-hydroxy-3-[(2-methoxycarbonyl)azetidin-1 -yl]sulfonylphenyl]-N ~(2,3-

dichlorophenyl) urea .
N-[4-chloro-2-hydroxy-3 [(2-carboxy)-azeudm- -yl]sulfonylphenyl]-N’ (2 3-
dlchlorophenyl) urea

- N-(2-bromophenyl)-N ’-[4—chloro-2-hydroxy—’i {N" -{3- (4-

- morpholinyDpropyllaminosulfonyllphenyl] urea hydrochloride . -
: N-[4—ch]oro-2—hydroxy-3-[N" [3-(4—morphohnyl)propyl]-ammosulfonyl]phenyl]—N’-(Z 3-
' dlchlorophenyl) urea hydrochloride and N-[4-chloro-2-hydroxy-3-[N"-[3-(4- .

morpho]myl)propyl]annnosulfonyl]phenyl]-N ~(2-chlorophenyl) urea hydrochloride
N—(2—bromophenyl)-N’ [4—chloro—2—hydroxy—3—[sj(-)-(Z-mthoxymethyl)pyrrohd_m-1- :
‘yl]sulfonylphenyl] urea | '
N-(2-bromophenyl)-N™ [4~chloro-2-hydroxy-3—[S-(-)-(2-hydroxymethyl)pyrrohdm-l—
yllsulfonylphenyl] urea

N-{4-chloro-2-hydroxy-3- [S-(-)-(2-methoxymethyl)pyrrolldm- -y]]sulfonylphenyl]—N “(2,3-
dichlorophenyl) urea

N-[4-chloro-2-hydroxy-3- [S-(-)—(2-hydroxymethyl)-pyrrohdm—1-ylsulfonyl]phenyl]—N’-(Z 3-
dichlorophenyl) urea

N-{4-chloro-2-hydroxy-3-[S- (-)-(2-methoxymethy])-pyrrohdm- -yl]sulfonylphenyl]-N’-(2-
chlorophenyl) urea

N-[4-chloro-2-hydroxy-3- [S-( -)-(2-hydroxymethyl)-pyrrolidin-1 -yl]sulfonylphenyl]-N’-(Z- .
chlorophenyl) urea

N-(2-bromophenyl)-N*[4-chloro-2-hydroxy-3- [S (2-methoxycarbonyl)pyrrohdm-l-
yllsulfonylphenyl] urea
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N-(2-bromophenyl)-N>[4-chloro-2-hydroxy-3-[S-(2-carboxy)pyrrolidin-1-
yl]sulfonylphenyl] urea
N-(2-bromophenyl)-N*-[3-[N"-(tert-butyl)aminosunlfonyl}-4-chloro-2-hydroxyphenyl] urea
N-[3-[N"(tert-butyl)aminosulfonyl}-4-chloro-2-hydroxyphenyl}-N>(2,3-dichlorophenyl)
urea and N—[3-[N"-(tert-butyl)amnnosulfonyl]-4—chloro-2-hydroxy]phenyl]—N -(2-
chlorophenyl) urea
N-[3-[N"—[5-(tert-butoxycarbonylamino)-S—carboxypentyl]aminosulfony!]—4»chloro-2-
hydroxyphenyl}-N*(2-chlorophenyl) urea

N-[3-[N "-(S-ammo-S-carboxypentyl)ammosu]fonyl]-4-chloro-2-hydroxypheny]]-N’-(2-
chlorophenyl) urea hydrochloride

N-[3-[N' -(S-ammo-S-carboxypentyl)ammosu]fonyl]-4-chloro-2-hydroxyphenyl]-N’ (2,3-
dichlorophenyl) urea hydrochloride
N-[3-[N"-(5-amino-5-carboxypentyl)aminosulfonyl}-4-chloro-2-hydroxyphenyl}-N>-(2-
bromophenyl) urea hydrochloride
N-{4-chloro-3-(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]-N-(2,3-
dichlorophenyl) urea :
N-(2-bromophenyl)-N™{4-chloro-3-(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]
urea

N-[4-chloro-3-(1, 1-dloxldothlomorphol1nosulfonyl)-2-hydroxyphenyl]-N’-(Z-chlorophenyl)
urea

© N-3- [N"—[2—(tert-butoxycarbonylanuno)ethyl}ammosulfonyl]-4-chloro-2—hydroxyphenyl]-

30

35

N*-(2,3-dichlorophenyl) urea
N-[3-[N"-(2-aminoethyl)aminosulfonyl}-4-chloro-2-hydroxyphenyl]-N*(2,3-
dichlorophenyl) urea trifluoroacetate :
N-[3-[N"—[2—(tert-butoxycarbonylanﬁno)ethyl]anﬂnosulfon’yl]-4-ch|oro-2-hydroxypheny1]-

“(2-chlorophenyl) urea
N-[3-[N"-(2-aminoethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl)-N>(2-chlorophenyl)
urea trifluoroacetate
N-[4-chloro-2-hydroxy-3- (N",N"-dimethylaminosulfonyl)phenyl]-N-(2-chlorophenyl) urea.
N—[4-chloro-2-hydroxy-3-(anunosulfonyl)phenyl]-N -(2-bromo-3-fluorophenyl) urea
N-[4-chloro—2-hydroxy-3-(anunosulfonyl)phenyl]-N -(2-chloro-3-fluorophenyl) urea
N-(2-bromophenyl)-N’-[4—chloro—3—[(1-cthyl—pyrrol1d1n-2-yl)methylammosulfonyl]-—Z—
hydroxyphenyl] urea hydrochloride
N—[4~chloro-3-[(l-ethyl-pyn'olldm-z-yl)methylanunosulfonyl]—Z—hydroxyphenyl] N-(2,3-
dichlorophenyl) urea hydrochloride
N-[4-chloro-3-[(1-ethyl-pyrrolidin-2-yl)methylaminosulfonylI]-2-hydroxyphenyl]-N* (2-
chlorophenyl) urea hydrochloride
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or a pharmaceutically acceptable salt thereof.

METHODS OF PREPARATION _ :
The compounds of Formulas (I) to (V1) may be obtamed by applying synthetic.
procedures, some of which are illustrated in the Schemes below. The synthesis provided

for in these Schemes is _applicab‘le for the producing compounds_ of Formulas (I) to (VII),
having a variety of different R, R, and Z groups which are reacted, employing optional
substituents which are suitably protected, to achieve compatibility with the reactions .
outlined herein. Subsequent deprotection, in those cases, then affords compounds of the
nature generally disclosed. 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. -

-Scheme 1
. . SH SOzNR’R' . y _ _SOzNR'R'
Cl\‘/(}l - a Cl
| 2o
SO, NR'R" o SO,NRR" . SO,NR'R"
Cl OH
-————> .
. . +'_°
- \
. 5 O-
: SO.‘,NR’R' SO0, NR'R" _
Cl
J\
6-
5 | 7

a)i)NCS, AcOH, Hp0, ii NRR"H, pyr b)H2804, HNO3 ¢)NaOAc, 18-crown-6 d)HZSO4,
MeOH e) Pd/C, Hy )RCNO, DMF -

The desired 4-chloro-N-(3-sulfonamido-2-hydroxyphenyl)-N"-phenyl urea can be
synthesized from the commercially available 2,6-dichlorothiophenol using the procedure

elaborated in-Scheme 1. The thiol can be oxidized to the corresponding sulfonyl halide

-16 -



10

15

20

30

WO 00/35442 PCT/US99/29940

using a halogenating agent, such as NCS, NBS, Cl, or Bry, in the presence of a protic
solvent, such as water, acetic acid, or an alcohol or combination thereof. The yicld may be
increased if a buffering agent, such as sodium or potassium acetate is included in the
reaction mixture, and the reaction is conducted at or below room temperature. The
corresponding sulfonyl halide can then be condensed with an amine in presence of a base
such as pyridine, triethyl amine, potassium carbonate or sodium hydride to form the
analogous sulfonamide 2-scheme 1. The dichlorosulfonamide 2-scheme 1 can be nitrated
using strong nitrating conditions such as nitric acid in sulfuric acid to form the aromatic
nitro compound 3-scheme 1. . The chlorine ortho to the nitro group can be selectively
hydrolyzed using acetate salt such as sodium acetate in the presence of a crown ether, such
as 18-crown-6, to form the acetate 4-scheme 1. The acetate group can be hydrolyzed under
acidic conditions in an alcohol solvent such as methanol or ethanol with a catalytic amount - -
of acid to form the phenol 5-scheme 1. The nitro can be reduced by conditions well known
in the art such as hydrogen and palladium on carbon, tin chloride in methanol, zinc in acetic -
acid or thiol to form the corresponding aniline 5-scheme 1. The aniline can then be coupled’
with a commercially available isocyanate or thioisocyahate to form the desired urea or thio
urea. Alternatively the desired isocyénates can be made by condensing the aﬁﬁne With
triphosgene in the presence of base (such as potassium carbonate) or by reacting the
carboxylic acid with diphenyl phosphorazide in the presence of a base (such as triethyl
amine).

Scheme 2

SO,NH, "~ SO,NRH : SO NR'R"

Wéc RS *ian el

a)NaH, RX b)NaH R"X _

If the sulfonamide I-scheme 2 (3-scheme 1) is unfunctionalized R=R"=H then it
can be functionalized as required herein, by alkylation. The sulfonamide is deprotonated
using a base such as sodium hydride and then alkylated using an alkyl halide such as benzyl
bromide or methy] iodide form 2-scheme 2. The sulfonamide can then be alkylated a
second time using sodium hydride and andthet_' alkyl halide to form 3-scheme 2. This

compound can then be converted to the desired urea using the process elaborated in scheme
1.
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- Scheme 3

SO Na

o ;| c
——> ,__» )

SOH 'SONa . SOZNFI’R"

.CI ' Cl
_____> )
+'-o
N

2))NCS, AcOH, Hy0 11)NaOH MeOH B)H$04, HNO3 c)NaOH MeOH d) PC15, POC13

_ e)NHRR", Et3N

An alternative route'to 5-scheme 3 (3-scheme 1) is outlined above, in scheme 3
wherein the commercially avaﬂable 2 6-dlchloro thiol can be oxldlzed to the sulfonyl ‘halide
using a halogenatmg agent such as NCS, NBS, chlonne or bromme in the presence ofa
protic solvent such as alcoho] acetic acid or water The sulfonyl hallde can be hydrolyzed
by using a metal hydroxlde such as sodmm or potassmm hydroxide to form the
corresponding sulfonic acid salt. The sulfonic acid salt can then be nitrated under mtratlon :
conditions such as nitric acid in a solvent of strong acid such asfs_ul_func acid to formthe
nitro phenyl sulfonic acid 3-scheme 3. The sulfouic acid 3-sche_1:ue 3 can be converted to
the sulfonamide 5-scheme 3 using a three step procedure involvf_ng the formation of the
metal salt using a base such as sodium hydroxide, sodium hydride or sodium carbonate to
form 4-scheme 3. The suifouic acid salt is thencom're_rted to the? sulfonyl chloride using
PCl5 with POCl3 as a solvetn_t. The sulfonyl chloride can then be converted to the
corresponding sulfonamide using the desired amine HNRR" in tiiethyl amine at
temperﬁtures ranging frorh ~78 °Cto 60 OC to form the corresponding sulfonamide 5-
scheme 3 ( 3-scheme 1). The sulfonamide 5-scheme 3 can be further elaborated by the
methods contained in scheme 1. This method is not lnmted to the 2 6-dlchlorophenyl thiol
it can also be applied to the 2 6-dlﬂuorophenyl thnol 2 6-d1bromophenyl thiol and the 2,6-
dnodophenyl thml. The halogens in these compounds can be converted to the
corresponding cyano, amino, ‘thiol, or a]koxy compounds by nucleophlhc dlsplacement
reactions using nucleophxles such as alkyl thiolates, alkoxides, amme and cyanides. The
ha]ogens can also be further functlonahzed by palladmm couplmg and carbonylation
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reactions, well known in the art, to form the corresponding amido, carbonyl, atkenyl, alkyl,
phenyl and heterocycic subsntuted products as required by Formula (D to (VII).

Novel mtenned:ates of the present invention involve compounds of formula (II), (III),

(IV), (V), (VI) and (VII):
5
. OH
(Rb)ws(o)z)i)/mz (Hb)zNS(0)2)©/ (Rb)zNS(O) P
| _
&
- R{. R;
(] () _ ' v
cl cl cl
Hosoz:©/_noz- : NaOSO, ~_NO; " CIso, I\ NO,
|: l I
R; R Ry &
v) v W)

wherein R is not hydrogen.
Novel synthetic steps disclosed by the present invention include the conversion of a chloro.
10 compound of formula (VII) to the phenol of formula (III) using sodium acetate and 18-C-6

followed by hydrolysis with sulfuric acid and methanol and the same transformation achieved
in one step using sodium hydride and water in THF.

cl OH
(Rb),NSO, NO, (Rb),NS(0), NO,
—_— ) .
|R)m . (R,)m

(viy Ty

15 A second novel synthetlc step involves the nitration of the sulfonic acid or sodium salt
of formula (VIII) to the gitrg compound of formula (IX) using nitric as;(; in sulfuric acid.
R=HorNa
SYNTHETIC EXAMPLES

20

The invention will now be described by reference to the followmg examples, which are
merely illustrative and are not to be construed as a limitation of the scope of the present

invention. All temperatures are glven in degrees centlgrade, all solvems are highest available
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purity and all reactions run under anhydrous conditions in an argon atmosphere unless
otherwise indicated. .

Inthe Examples, all temperatures are in degrees Centigrade (°C). Mass
spectra were performed upon a VG Zab mass spectrometer using fast atom bombardment, -
unless otherwise indicated. 1H-NMR (hereinafter "NMR") spectra were rccorded at 250
MHz using a Bruker AM 250 or Am 400 spectrometer. Multiplicities indicated are:
s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet and br in_di_c'ates a broad signal. Sat.
indicates a saturated solution, eq indicates the proportion of a molar equivalent of reagent
relative to the principal reactant The purification, yields and spcctral characteristics for
each individual compound are listed below. |

- Example 1 _ '
Preparation of N-(4-chloro-2-hydroxy-3-aminosulfonylphenyD)-N>-(2.3- :
dichlorophenyl) urea sodium salt, and N-(2-bromophenyl)-N’-(4-chloro-2-hydroxy-3-
2,6-Dichlorobenzenesulfonyl chloride

Into a mixture of 200 milliliters (hereinafter "mL") of acetic acid, water and

- dichloromethane (371/4, vNIv) 2,6-dichlorobenzenethiol (10.0 grams (hereinafter "g"), 55.8

millimoles (hereinafter "mmol "}, N-chlorosuccinimide (37.28 & 279 mmol) and potassium
acetate (2.29 g,27.9 mmo]) 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 concentrated to give the desired product (11 g, 80%) 'HNMR (CDCl;): 8.
7.57 (d, 2H), 7.47 (¢, lH)

. 2,6-Dichlorobenzenesulfonamide

A solution of 2,6-dichlorobenzenesulfony] chloride (10.50 g, 42.77 mmol) in 100 mL of
pyridine was added dropwise to 100 mL of pyridine while anhydrous ammonia gas was
bubbled through the solution. After 4 hours at 0°C, the mixture was acidified to pH >1 with
6N aq. HCI, then extracted with cthyl acetate. The combined orgamc layer was then dried
(Na,SO,) and concentrated to give the desired product (8.69g, 90%) EI-MS (m/z) 225.0,

227.1 (M).

2 6-D1chloro-3-mtrobcnzenesuIfonam:de _

Into a solution of 2 6—dlchlorobenzenesulfonarmde (7 8 g 34.5 mmol) in 30 mL of _
concentrated sulfuric acid at 0°, nitric acid (1.74 mL, 41.4 mmol) was added dropwise. The
mixture was stirred at 0°C qu 2 hours, then 200 mL of water Waé added to produce a
precipitate. The resulting rmxture was filtered, The white solid was collected, washed with
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water and dried in vacuo to give the desired product (7.17 g, 76%). '"H NMR (DMSO-dg): &
8.25 (s, 2HD, 8.20 (d, 1H), 7.92 (d, 1H). '

2-Acetyl-6-chloro-3-nitrobenzenesulfonamide

A solution of 2,6-dichloro-3-nitrobetizznesulfonamide (2.04 g, 7.5 mmol), potassium
acetate (2.21 g, 22.5 mmol) and 18-crown-6 (5.95 g, 22.5 mmol) in 50 L of dimethyl
sulfoxide was heated to 45°C for 7 days. The mixture was acidified with 1N aq. HCl, and
extracted with ethyl acetate. The organic layer was concentrated to give the crude material.
Column chromatography on silica gel, eluting with ethyl acetate/hexane/acetic acid
(50/49/1, viviv) gave the desired product (1.67 g, 76%). EI-MS (m/z) 293.1, 295.1 (M).

6-Chloro-2-hydroxy-3-nitrobenzenesnlfonamide

A solution of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (1.72 g, 5.83 mmol),
chlorotrimethylsilane (2 mL) and fuming sulfuric acid (0.5 mL) in methanol was heated to
reflux for 20 hours. The solvent was evaporated. The residue was diluted with ethyl
acetate and washcd with water. The organic layer was then dried (Na2804) and
concentrated to give the desired product (1.0 g, 68%). EI-MS (m/z) 25].1, 2532 (M). -

3-Amino-6-chloro-2-hydroxybenzenesulfonamide

To a solution of 6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.1 g, 4.36 mmol) in ethyl -

acetate, was added 10% Pd/C (500 mg). The mixture was flushed with argon, and then’
stirred under a hydrogen atmosphere at balloon pressure for 4 hours at room temperature.' )
The mixture was filtered through celite and the celite was washed with methanol. The
solvent was evaporated to give the desired product (0.9g, 93%). ELMS (z) 221.1,223.1
o). '

N-(4-Chloro-2-hydroxy-3-aminosulfonylphenyl)-N>-(2,3-dichiorophenyl) urea

A solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (0.88 g, 3.9 mmol) and 2,3-
dichlorophenylisocyanate (0.62 mL, 4.6 mmol) in 5 mL of N,N-dimethyl-fonnaniide was
stirred at room temperature for 20 hours. The mixture was diluted with ethyl acetate and
washed with water to give the crude material. Purification by column chromatography on
silica gel, eluting with ethyl acetate/hexane (30/70 to 50/50, v/v), followed by
recrystallization from dichloromethane and hexane, gave the desired product (1.18 g, 74%).
mp 241-242°C. |

N-(2-Bromophenyl)-N"(4-chloro-2-hydroxy-3-aminosulfonylphenyl) urea
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A solution of 3-amino-6-ch]Oro-z-hydroxybenzenesulfonamide.(65 mg, 0.29 mmol) and 2,3-
dichlorophenyﬁsocyinate (45 pL, 0.36 mmol) in 2 mL of N,N-dimgthyl-fomxanﬁde was
stirred at room temperature for 20 hours. The mixture was dilutcd_' _With ethyl acetate and
washed with water to give the crude material. Purification by coipqm chromatography on
silica gel, eluting with ethyl' acetate/hexane (30/70 to 40/60, v/v), gave the desired product
(50 mg, 41%). EI-MS (nﬂz) 418.2,420.2, 422.2 (M). . '

N-(4-¢hloro-2_-hydroxy-3-aminosulfo_nylphenyl)-N’-(2,3—'dicl;lorgphenyl) urea sodium salt
To a solation of ,N_-(4-c_:hlo;p—'_Z—hydroxy—3-aminosulfony_lphenyl)-.EN’-_(2_,3-dichlorophenyl)
urea (1.47 g, 59 mmol) in 150 mL of acetone was added 2.46 mL of ag. NaOH solution
(1.45 M). The mixture was stirred for 16 hours at room temperature and the solvent was

cevaporated. The residue was recrystallized from acetone and dichloromethane to give the
- desired product (1.41 g, 91%). 'HNMR (DMSO-d): 6 9.27 (s, 2H), 8.01 (m, 3H), 7.77 (d
- 1H), 7.26 (m, 2H), 6.05 @, 1H)
- 15

Examples2 & 3

dichlorophenyl) urea and N-| 3-1N-"'-Benylaminosuifonxl !-4—chloro-2—
hydr henyl]-N’-(2-bromophenyl) urea
N-Benzyl-2—acetyl-6-chloro-3-mtro-benzenesulfonaxmde

A mixture of 2—acety1—6—chloro—3—mtrobenzenesulfonanudc (500 ‘mg, 1.69 mmol), potassium
carbonate (469 mg, 3.39 mmol) and benzyl bromide (0.24 mL, 2.0 mmol) in 20 mL of N,N-
dimethylformamide was heated to 75°C for 24 hours. The mixture was acidified with 1IN
aq. HCl, then extrﬁ_cted with ethy] acetate. The solvent was concentrated to give the crude
material. Column chromatography on silica gel, eluting with ethyl acetate/hexane/acetic
acid (50/49/1, v/vlv), gave the desired product (274 mg, 42%). EI-MS (m/z) 383.3, 385.3
(M.

N- Benzyl—6-chloro—2-hydroxy—3-nxtrobenzenesulfonannde :

A solution of N—benzyl-2-acetyl—6—chloro—3-mtrobenzenesulfonamlde (225 mg, 0.59 mmol),
0.1 mL of chlorotrimethylsilane and 2 drops of fuming sulfuric acid in ethanol was heated
to reflux for 20 hours. The solvent was evapofated "The residue was diluted with ethyl
acetate and washed with water. The organic layer was then dried (Na,SO,) and
concentrated to give the desired product (189 mg, 94%). 'H NMR (DMSO-d): § 7.92 (d
1H), 7.18 (m, 5H), 6.93 (d, 1H), 4.15 (s, 2H).

N-Benzyl-3-amino-6-chloro—2—hydroxybenzenesulfonmtﬁde
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To a solution of -N—benzy!-6-ch1oro-2-hydroxy-3-nitroben2eneéulfonamide (180 mg, 0.52
mmol) in ethyl acetate, was added 10% Pd/C (70 mg). The mixture was flushed with argon,
then stirred under a hydrogen atmosphere at balloon pressure for 1 hour at room
temperature. The mixture was filtered through celite and the celite was washed with
methanol. The solvent was evaporated to give the desired product (140 mg, 85%). 'H NMR
(DMSO-dg): 8 8.73 (t, 1H), 7.24 (m, 5H), 6.78 (4, 1H), 4.09 (d, 2H).

N-[3-(N"-Benzylaminosulfony])—‘i—chloro-Z—hydroxyphenyl]-N’-(2,3—dichloropheny]) urea
A solution of N-benzyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (54 mg, 0.17
mmol) and 2,3-dichlorophenylisocyanate (34 pL, 0.26 mmol) in 2 mL of N,N-
dimethylformamide was stirred at room temperature for 20 hours. The mixture was diluted
with ethyl acetate and washed with water to give the crude material. Purification by
column chromatography on silica gel, eluting with ethyl acetate/hexane (60/40, v/v), 'gave'
the desired product (10 mg, 12%). EI-MS (m/z) 498.2, 500.1, 502.1 (M.

N-[3-(N"-Benzylaminosulfonyl)-4-chloro-2-hydroxyphenyl]-N*-(2-bromophenyl) urea

A solution of N-benzyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (80 mg, 0.26
mmol) and 2-bromophenylisocyanate (47 pL, 0.38 mmol) in 2 mL of N,N- |
dimethylformamide was stirred at room temperature for 20 hours. The mixture was diluted
with ethyl acetate and washed with water to give the crude material. Purification by ‘
column chromatography on silica gel, eluting with ethyl acetate/hexane (30/70 to 70/30, . .-
v/v), gave tht; desired product (80 mg, 61%). EI-MS (m/z) 508.1, 510.2, 512.2 M. '

- Examples 4 & 5§

(2,3-dichlorophenyl) urea and N-(Z-bromoghenvl)-N’-l44chloro-3-(N".N"-

dimethylaminosulfonyl)-2-hydroxyphenyl] urea
N,N-dimethyl-6-chloro-2-hydroxy-3-nitrobenzenesnlfonamide

To a mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (300 mg, 1.02 mmol) and
sodium hydride (122 mg, 3.06 mmol) in 10 mL of N,N-dimethylformamide, was added
iodomethane (0.64 mL., 10.2 mmol), The mixture was stirred at room temperature for 20
hours. The resulting mixture was acidified with 1N aq. HC), then extracted with ethyl
acetate. The solvent was concentrated to give the crude material. Column chromatography
on silica gel, eluting with ethyl acetate/hexane/acetic acid (50/49/1, v/viv), géve the desired
product (140 mg, 49%). 'H NMR (DMSO-d¢): 3 8.05 (d, 1H), 7.03 (d, 1H), 2.87 (s, 6H).

N,N-Dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide.
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To a solution of N,N-dimethyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide -

(140 mg, 0.50 mmol) in ethyl acetate, was added 10% Pd/C (50 mg). The mixture was
flushed with hydrogen, then stirred under a hydrogen atmosphere at balloon pressure for 1.5
hours at room temperature. The mixture was filtered through celite and the celite was
washed with methanol. The solvent was evaporated to give the desired product (100 mg,
80%). "H NMR (DMSO-dg): 8 6.87 (d, 1H), 6.80 (d, 1H), 2.82 (s, 6H)

N—[4—Chloro-3-(N",N"-dlmethylmmnosulfonyl)-2—hydroxyphenyl]—N ~(2,3-dichlorophenyl)
urea. : o S

A solution of N, N-dimethyl-3-amino-6—chloro-2¥hydroxybenzen?eéulfonamidc (80 mg, 0.32
mmol) and 2 3—d1chlorophenyhsocyanate (50 uL, 0.38 mmol) in. 2 mL of N,N-
dimethylformamide was st:rred at room temperature for 20 hours The mixture was diluted
with ethyl acetate and washed with water to give the crude manenal Purification by
column chromatography on silica gel, eluting with ethyl acetatellggxane (20/80, viv),
followed by recrystallization from ethyl acetate and hexane, gavé the desired product (63
mg, 45%). '"H NMR (DMSO-dg): & 10.51 (s, 1H), 9.34 (s, 1H), 9. 27 (s, 1H), 8.29 (d, 1H),

- 7.32 (m, 2H), 7. 16 (d, lH) 2.87 (s, 6H)

N—(2-Bromophenyl)—N [4-chloro—3-(N" N"- d1methylammosulfonyl)—2—hydroxyphenyl] urea.
" A sohation of N,N—dlmethyl-_S-amlnq—6—chloro-2-hydroxybenz¢n9§plfonannde_(80 mg, 0.32

mmol) and 2—bromoph’eny'lisocyanate (47 uL, 0.38 mmol) in 2 mL of N,N-
dimethylformamide was stirred at room temperature for 20 hours The mixture was diluted
with ethyl acetate and washed with water to give the crude matenal Purification by
colnmn chromatography on silica gel, eluting w:th ethyl acetatelhexane (20/80, v/v),
followed by recrystalhzanon from ethyl acetate and hexane, gave the desired product (88 - -
mg, 62%). EI-MS (m/z) 446 2, 448 3,4503 (M),

Examp_les 6 & 7

methxlaminosulfongl Mhenxll urea

N-Methyl-2-acetyl-6-chloro-3-mtrobenzenesulfonanude

To a mixture of 2-aoetyl-6-chloro—3-mtrobenzenesulfonanude (300 mg, 1.02 mmol) and
sodium hydride (53 mg, 1.32 mmol) in 10 mL of N,N-dnm_ethylfqgna_nnde, iodomethane (70
ML, 1.12 mmol) was added. The mixture was stirfe_d at room terqipv;:tature for 66 hours.” The
mixture was acidified with 1N ag. HCI, then extracted with ethyl'_héé_tate. The solvent was
concentrated to give the crude material. Column chromatography on silica gel, eluting with
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ethyl acetate/hexane/acetic acid (50/49/1, ViVIv), gave the desired product (185 mg, 59%).
EI-MS (m/z) 307.3,309:3; (M) -

N-Methyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide.

A solution of N-methyl-2-acetyl-6-chloro-3-nitrobenzenesulfonamide (170 'mg, 0.55 mmol),
0.5 mL of chlorotrimethylsilane and 3 drops of fuming sulfuric acid in ethanol was heated
to reflux for 20 hours. The solvent was evaporated. The residue was diluted with ethyl
acetate and washed with water. The organic layer was then dried (Nast.,) and
concentrated to give the desired product (160 mg, >100%) EI-MS (m/z) 265.2, 267.2 (M ).

N-Methyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide.

To a solution of N-methyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (140 mg, 0.53
mmol) in ethyl acetate, was added 10% Pd/C (60 mg).. The mixture was flushed with argon, -
then stirred under a hydrogen atmosphere at balloon pressure for 1.5 hours atroom |
temperature. The mixture was filtered through celite and the celite was washed with

-methanol. The solvent was evaporated to give the desired product (160 mg, >100%). 'H

NMR (DMSO-d): 8 7.95 (bs, 1H), 6.85 (d, lH), 6.79 (d, 1H), 2 48 (d, 3H).

N-[4-chloro-2-hydroxy-3-(N"-me: methylaminosulfonyl)phenyl}-N~(2, 3-d|chlorophenyl) urea
A solution of N-methyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (70 mg, 0.29
mmol) and 2 3-d|chlorophenyhsocyanate (57 puL, 0.44 mmol) in 2 mL of N,N-
dimethylformamide was stirred at room temperature for 66 hours. The mixture was diluted -
with ethyl acetate and washed with water to give the crude material. Purification by
column chromatography on silica gel, eluting with ethyl acetate/hexane (30/70, viv), gave
the desired product (60 mg, 49%, three steps). EI-MS (m/z) 422.3, 424.3, 426.3 M).

(2-bromophenyl)-N*[4-chloro-2-hydroxy-3-(N "-methylaminosulfonyl)phenyl] urea
A solution of N-methyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (70 mg, 0.29
mmol) and 2-bromophenylisocynate (55 pL, 0.44 mmol) in 2 mL of N,N-
dimethylformamide was stirred at room temperature for 66 hours. The mixture was diluted
with ethyl acetate and washed with water to give the crude material. Purification by
column chromatography on silica gel, eluting with ethyl acetate/hexane (30/70, viv), gave
the desired product (85 mg, 67%, three steps). EI-MS (m/z) 432.2, 434.2, 436.3 (M). '

Example 8,9, 10 & 11
Preparation of N-| 4-chloro-2-hydro§1'-3-| N"-[2-(methoxycarbeny})-
methyllaminosulfonyljphenyl ]-N’-(2.3-dichlorophenyl) urea , N-[3-IN"-(2-
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carboxymethyl aminosu_]l‘qn l-4-(_:hloro-2-h droxyphenyl]-N’-(2.3-dichlorophenyl) : -

aminosulfonyliphenyl] urea', and N-(2-bromophenyl)-N* |3—|N" (2-
arboxymethyl )ammosulfonyl [-4—chloro-2-hgdroxyphenxll area

N-[2—(methoxycarbonyl)methyl]—2—acetyl-6-chloro—3—mtrobenzenesulfonanude

To a mixture of 2-acetyl-6-chloro—3-mtrobenzenesulfonamlde (300 mg, 1.02 mmol) and
sodium hydride (81 mg, 2.02 mmol) in 10 mL of N,N-dimethylformamide, was added. -
methyl bromoacetate (106 uL, 112 ﬁnnol). The mixture was heated to 80°C for 20 hours,
followed by adding more sodium hydride (81 mg, 2.02 mmol) and stirring at room
temperature for 66 hours. The resulting mixture was acidified with 1N aq. HCI, then
extracted with ethyl acctate, ‘The solvent was concentrated to gwe the crude material.
Column chromatography on silica gel, eluting with ethyl acetatelhexanelacetlc acid
(60/39/1, vivIv), gave the desired product (350 mg, 95%). 'H NM_R (DMSO-d¢): 8 7.76 (d,
1H), 6.12 (d, 1H), 4.57 (s, 2H), _3.66, (s, 3H), 2.22 (s, 3H). .'

N-[2—(methoxycarbony1)_méthyl]-6.—ch]oro-2-hydroxy—3'-nitroben'zgnesulfonamide

A solution of N—[Z(methoxjcarbonyl)methyl]-2-acetyl-6—chloro-'3-.nitrobenzenesulfonamide
(350 mg, 0.95 mmol), 0.5 mL of chlorotrimethylsilane and 3 drops of fuming sulfuric acid
in methanol was heated to reflux for. 20'h01.1rs The solvent was evaporated. The residue

- was diluted w1th ethyl acetate and washed with water. The organic layer was then dried -

(Na,SO,) and concentrated to gwe the desired product (182 mg, 59%) EI-MS (m/z) 323.0,
325.0 (M')

N-[2-(methoxycarbonyl)_methyl]-3-amin6-6-chloro-2-hydroxyben;enesulfonamide o

To a solution of N-[2-(methoxycarbonyl)methyI}-6-chloro-2-hydroxy-3-
nitrobenzenesulfonamide (170 mg, 0.52 mmol) in ethyl acetate, was added 10% Pd/C (80
mg). The rf_lixmre W_as flushed with hydrogen, then stirred under a hydrogen atmosphere at
balloon pressure for 3 _houfs at room temperature. The mixture was filtered through celite
and the celite was washed with methanol. The solvent was evapq:dted to give a mixture of
the desired product and impurity. The mixture was used for next step without further .
purification. 'H NMR (DMSO-dy): 8 8.68 (m, 1H), 6.85 (d, 1H), 6.79 (d, 1H), 3.83 (s, 2H),
3.53 (s, 3H). N

N-{4-chloro-2-hydroxy-3-[N"- [2-(methoxycarbonyl)methyl]anunosnﬂfonyl]phenyl]-N -(2,3-
dichlorophenyl) urea .
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A solution of N-{2-(methoxycarbonyl)methyl]-3-amino-6-chloro-2-hydroxybenzene-
sulfonamide (0.26 mmol) and 2,3-dichlorophenylisocyanate (41 pL, 0.31 mmol) in 2 mL of
N,N-dimethylformamide was stirred at room temperature for 20 hours. The mixture was
diluted with ethy!] acetate and washed with water to give the crude material. Purification by
column chromatography on silica gel, eluting with ethyl acetate/hexane (40/60, v/v), gave
the desired product (35 mg, 28% for two steps). EF-MS (m/z) 479.9, 482.0, 483.9 (M).

N-[3-[N"-(2-carboxymethyl)aminosuifonyl]-4-chloro-2-hydroxyphenyl}-N-(2,3- .
dichlorophenyl) urea :

A mixture of N—[4-chloroé2-hydr0xy-3-[N"-[2-(methbxycarbonyl)methyl]- '
aminosulfonyl]phenyl]-N*(2,3-dichlorophenyl) urea (20 mg, 0.041 mmol) and lithium
hydroxide monohydrate (40 mg, 0.95 mmol) in 5 mL of methanol (95%) was stirred at

room temperature for 20 hours. The mixture was acidified with 1N aq. HCl to produce

white precipitate. The resulting mixture was then filtered, the white solid was collected and- . -
dried in vacuo to give the desired product (15 mg, 78%). EI-MS (m/z) 465.9, 467.9, 469.9 -
(M), . : .

N-(2-bromophenyl)-N[4-chloro-2-hydroxy-3-[N"-[2-(methoxycarbonyl)methyl}-
aminosulfonyljphenyl] urea

A solution of N-[2-(methoxycarbonyl)methyl]-3-amino-6-chloro-2-
hydroxybenzenesulfonamide (0.26 mmol) and 2-bromophenylisocyanate (38 uL, 0.31 ©
mmol) in 2 mL of N,N-dimethylformamide was stirred at room temperature for 20 hours.
The mixture was diluted with ethyl acetate and washed with water to give the crude. '~
Purification by column chromatography on silica gel, eluting with ethyl acetate/hexane
(30/70, v/v), gave the desired product (40 mg, 31% for two steps). EFMS (m/z) 489.9,
491.9, 493.9 (M"). '

N-(2-bromophenyl)-N*[3-{ "—(2-carboxymethyl)éminosulfonyl]-4~chlor6—2—
hydroxyphenyl] urea ' ' - .

A mixture of N-(2-bromophenyl)-N*[4-chloro-2-hydroxy-3-[N"-[2-
(methoxycarbonyl)methylJaminosulfonyl}phenyl] urea (15 mg, 0.03 mmol) and lithiam
hydroxide monohydrate (20 mg, 0.48 mmol) in 5 mL of methanol (95%) was stirred at room
temperature for 20 hours. The mixture was acidified with IN aq. HCI to produce white
precipitate. The resulting mixture was then filtered, the white solid was collected and dried
in vacuo to give the desired product (10 mg, 70%). 476.1, 478.1, 490.1 (M).
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Using analagous methods to those indicated above the following additional compound have

. been prepared:

Example 12: N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N’-(2-chlorophenyl) urea
A solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 0.18mmol) and 2-
chlorophenylisocyanate (33 mg, 0.22mmol) in 1 mL of N,N-dimethyl-formamide was
stirred at room temperature for 18 hours. The mixture was diluted with ethyl acetate and
washed with water to give the crude material. Purification by column chromatography on.
silica gel, eluting with ethyl acetate/hexane (30/70, v/v), followed by recrystallization from
acetone and hexane, gave the desired product (30mg, 44 %). EI-MS (m/z) 374.3, 376.1. (M-

. Example 13: Preparation of N—(4-chloro-‘2-hydroxy-&-aminosulfonylphenyl)-_N’-phenyl

urea . C : .
Following the general procedure for urea formation outlined in example 12, 3-amino-6-
chloro-2-hydroxybenzenesulfonamide (40mg, 0.18mmol) and phenylisocyanate (32mg,
0.27mmol) were coupled to form the desired urea (25mg, 41%). EI-MS (m/z) 340.3, 3423

. (M.

Example 14: N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N’-(2-phenoxyphenyl)

urea

~ Following the general procedure for urea formation outlined in example 12, 3-amino-6-

chloro-2-hydroxybenzenesulfonamide (40mg, 0.18mmol) and 2-phenoxyphenylisocyanate
(46mg, 0.22mmol) were coupled to form the desired urea (41mg, 52%). 1H NMR (DMSO-
dg): 8 10.69 (s, 1H), 9.25 (2, 1H), 9.11 (s, 1H), 8.18 (m, 4H), 7.41 (m, 2H), 7.04 (m, 8H),
6.84 (d, 1H). E :

Example 15 and 16: Preparation of N-[4-chloro-2-hydroxy-3- [N"-(2-
methoxyethyl)aminosulfonyl]phenyl]-N’~(2,3-dichlorophenyl) urea sodium salt and N-
(2-bromophenyl)-N’-_[4-chloro-2-hydroxy-3-[N "-(2-methoxyethyl)-
aminosulfonyl]phenyl] urea

The following is the general procedure for sulfonamide formation
N-(2-methoxyethyl)-2,6-dichloro-3-nitrobenzeénesulfonamide

Into a solution of 2,6-dichloro-3-nitrobenzernesulfonyl chloride (600mg, 2.06mmol) in 15
mL of dichloromethane at <78°C was added dropwise a solution of 2-methoxyethylamine
(155 mg, 2.06 mmol) and triethylamine (770pL, 5.15mmol) in 10 mL of dichloromethane.
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The mixture was warmed to room températuré and stirred for 16 hours. The mixture was

acidified to pH >1 with 1N aq. HC], then extracted with ethy] acetate. The combined

organic layer was then concentrated to give the crude material. Column chromatography on

silica gel, eluting with ethyl acetate/hexane (30/70, v/v/) gave the desired (640mg, 94%).
EI-MS (m/z) 327.1, 329.1 (M).

The following is the general procedure for the hydrolysis of dlchlorosulfonarmde to phenol
N-(2-methoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

A mixture of N-(2-methoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide (490 mg, 1.49
mmol), 60% sodium hydride (179 mg, 4.47 mmol) and water (27 uL, 1.49 mmol) was.
heated to 35 °C while kept at argon atmosphere for 3 days. The reaction was momtored by
IH NMR. 0.1 equivalent water was added to the mixture when the reaction was not
completed. The solvent was evaporated when the reaction almost completed indicated by
1H NMR. The residue was diluted with ethyl acctate and washed with 1N aq. HCI. The
solvent was concentrated to give the crude material. Column chromatography on silica gel,
eluting with ethyl acetate/hexane/acetic acid (40/58/2, viviv), gave the desired product
(270mg, 58%). EI-MS (m/z) 309.1, 311.1 (M')

The following is the general procedure for the hydrogenation of nitro compound to amlme '
N-(2-methoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide _

To a solution of N-(2-methoxyethy1)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (260-
mg, 0.84 mm;)l) in ethyl acetate, was added 10% Pd/C (100mg). The mixture was flushed
with argon, and then stirred under a hydrogen atmosphere at balloon pressure for 3 hours at
room temperature. The mixture was filtered through celite and the celite was washed with -
methanol. The solvent was evaporated to give the desired product (210 mg, 89%) EI-MS-
(m/z) 281.1, 283.1 (M),

The following is the general procedure for urea formation

N-[4-chloro-2-hydroxy-3- [N"-(2-mcthoxyethy1)a1mnosnlfonyl]phenyl]-N (2 3-
dichlorophenyl) urea

A solution of N-(2-methoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (772
mg, 2.75 mmol) and 2,3-dichlorophenylisocyanate (560 mg, 3.03 mmiol) in 2 mL of N,N-
dimethylformamide was stirred at room temperature for 18 hours. The mixture was diluted
with ethyl acetate and washed with water to give the crude material. Purification by
column chromatography on silica gel, eluting with ethyl acetate/hexane (30/70, v/v),

 followed by recrystallization from acetone and hexane, gave the desiréd product (720 mg,
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56 %). Element Analysis Theory: C 41.00%, H 3.44%, N 8.96%, Found: C 40.77%, H
3.28%, N 8.83%. '

The following is the general procedure for sodium salt formation
N-{4-chloro-2-hydroxy-3-[N "_-"(2-methoxyethyl)aminosulfonyl]pl__aenyl]-N’.—(2,3-
dichlorophenyl) urea, sodium sait :

To a solution of Nf[4—chl§fo¥2-hydroxy-3-[N "-(2-methoxyethyl)_aminosulfonyl]—phenyl]-N’-
(2,3-dichlorophenyl) urea (307 mg, 0.66 mmol) in 30 mL of acetone was added 1.20 mL of
ag. NaOH solution (0.54 M). The mixture was stirred for 16 hours at room temperature and
thé solvent was evaporated. The residue was recrystallized from acetonitrile to give the
desired product (288 mg, 89%). "H NMR (DMSO-dg): 8 9.31 (s, 1H), 9.27 (s, 1H), 8.00 (d,
1H), 7.78 (d, 1H), 7.26 (m, 2H), 6.05 (d, 1H), 3.36 (t, 2H); 3.26 (s, 3H), 2.80 (m, 2H).

| N.-(2-brom6phenyl)—N’- [4-;:hloro;2-hydroxy-3_—[N"—(2—methoxye_thyl)—aminosulfonyl]phenyl]

urea .

Fol_lowihg the general procedure for urea formation outlined in example 15, N-(2-
methoxyethyl)-3-amino-6-éhloro-2-hydroxybenzenesulfonamide (140mg, 0.50 mmo}) and
2-bromophenylisocyanate (119 mg, 0.60 mmol) were coupled to form the desired urea (174
mg, 72%). EI-MS (m/z) 476.0, 478.0, 479.9 (M).

- Example 17: Preparation of N-{4-chloro-2-hydroxy-3-(3-. -

carb_oxyethylé_minosu'lfon_yl)pheny_l]-N?-(Z-chlorophenyI)_m_fea_.: E

a) N-(3¢ethoxycérbonyle_thyl)-2,6-dic_hloro-3-nitrobenzenesulfpnamide

Following the general p;b;iedure for sulfonamide formation outiined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1.5 g, 5.17 mmol), B-alanine ethyl ester (0.95
mL, 6.2 mmol) and triethyiamine (1.8 mL, 12.9 mmol) were reac_:_te_d to form the desired
product (1.8 g, 94 %). EI-MS m/z 370 (M-H)".

b) N-(3-carboxyethyl)-6-ch1oro-2-hydroxy-3—nitrobenzenesulfpnamide

Following the geliera] hydrolysis procedure outlined in example 15, N-(3-
ethoxycarbonylethyl)-2,6-dithoro-3-nitrobenzenesulfonamide (1.82 g, 4.9 mmol), NaH (60
%, 588 mg, 14.7 mmol) and water (106 mg, 5.88 mmol) were reacted to form the desired
product (1.0 g, 63 %). E-MS m/z 323.5 (M-H)~

c) N_—(3—car_boxyethyl)-_3-anﬁno—6—chlbro~2—hydroxyb§nzenesulfonami_de :
Following the general hydrogenation procedure outlined in example 15, N-(3-
carboxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (100 mg, 0.3 mmol) was
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reduced with hydrogen and Pd/C (100 mg) to form the desired product (62 mg, 68 %) El-
MS m/z 293.5 (M-H)".

d) N-[4-chloro-2-hydroxy-3-(3-carboxyethylannnosulfonyl)phenyl]-N (2-bromopheny1)
urea

Following the general procedure for urea formation outlined in example 15, N-(3-
carboxyethyl)-3-amino-6-chlorc-2-hydroxybenzenesulfonamide (62 mg, 0.21 mmol) and 2-
bromophenylisocyanate (42 mg, 0.21 mmol) were coupled to form the desired urea (35 mg,
34 %). EI-MS m/z 491.7 (M-H)".

Example 18, 19 and 20: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-
(isopropylaminosulfonyl)phenyl] urea, N-[4-chloro-2-hydroxy-3-
(isopropylaminosulfonyl)phenyl]-N’-(2-chlorophenyl) urea and
N-[4-chloro-2-hydroxy-3-(isopropylaminosulfonyl)phenyl]-N’-(2,3-dichlorophenyl)
urea. '

a) N—isopropy1-2,6-dichlo‘ro-3-nitrbbenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1.5 g, 5.17 mmol), isopropylamine (0.44 m, 5.17
mmol) and triethylamine (1.08 mL, 7.76 mmol) were reacted to form the desired product -
(1.3 g, 81 %). EI-MS mv/z 312 (M-H)". '

b) N-isoprop).tl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N-isopropyl-2,6-
dichloro-3-nitrobenzenesulfonamide (1.3 g, 4.15 mmol), NaH (60 %, 500 mg, 12.45 mmol)
and water (89 mg, 4.98 mmol) were reacted to form the desired product (0. 7 g 57 %) El-
MS m/z 293.5 (M-H)".

c) N—isopropyl-3-amin0-6-chloro-2—hydroXybenzenesulfonafnide

Following the general hydrogenation procedure outlined in example 15, N-isopropyl-6-
chloro-2-hydroxy-3-nitrobenzenesulfonamide (0.7 g, 2.38 mmol) was reduced with
hydrogen and Pd/C (0.7 g) to form the desired product (0.62 g, 98 %). EI-MS m/z 263.5
(M-H)~.

d) N-(2-bromophenyl)-N- [4-chloro-2-hydroxy-3-(1sopropy1armnosulfonyl)phenyl] urea

Following the general procedure for urea formation outlined in example 15, N-isopropyl-3-
amino-6-chloro-2-hydroxybenzenesulfonamide (220 mg, 0.88 mmol) and 2-
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bromophenylisocyanate (174 mg, 0.88 mmol) were coupled to form the desired urea (110
mg, 29 %). EI-MS m/z 461.7 (M-H)".

€) N-[4-chloro-2-hydroxy-3-(isopropylaminosulfonyl)phenyl]-N(2,3-dichlorophenyl) urea.
Following the general procedure for urea formation outlined in example 15, N-isopropyl-3-
amino-6-chloro-2-hydroxybenzenesulfonamide (188 mg, 0.75 mmol) and 2,3-
dichlorophenylisocyanate (141 mg, 0.75 mmol) were coupled to form the desired urea (104
mg, 32 %). EF-MS m/z 451.7 (M-H)".

f) N-[4-chloro-2-hydroxy-3-(isopropylaminosuifonyl)phenyl]-N*(2-chlorophenyl) urea
Following the general procedure for urea formation outlined in example 15, N-isopropyl-3-
amino-6-chloro-2-hydroxybenzenesulfonamide (220 mg, 0.88 mimol) and 2-
chlorophenylisocyanate (135 mg, 0.88 mmol) were coupled to form the desired urea (110
mg, 32 %). EFMS m/z 417.1 (M-H)". -

Example 21: N-(4-chloro-Z-hydroxy-3-aminosulfonylphenyl)-N ~(2-methoxyphenyl)
urea . _ _ : _
Following the general procedure for urea formation outlined in example 12, 3-amino-6-
chloro-2-hydroxybenzenesulfonamide (40mg, 0.18mmol) and 2-methoxyphenylisocyanate
(33mg, 0.22mmol) ) were coupled to form the desired urea (23mg, 34%). EI-MS (m/z)
370.3, 372. l(M) ’ ; o

Example 22' N-(4-chloro-z-hydroxy-3-ammosulfonylphenyl)-N’-(2,3-
methylenedloxyphenyl) urea

2,3-(methylenedioxy)benzoic acid

A solution of 2,3-(methylenedioxy)benzaldehyde (160mg, 1.06mmot), potassium carbonate
(960mg, 6.9mmol) and 2.4mL of hydrogen peroxide (30-32 wt.% solution in water) in
10mL of methanol was stirred for 16 hours at room tempe_ratu_re,.. The mixture was washed
with diethyl ether. The water layer was acidified with 1N ag. HCI to pH > 1, then extracted
with ethyl acetate. The organic layer was dried over MgSOy, then concentrated to give the
desired product (170mg, 96_%). EI-MS (n/z) 164.8 (M). .

N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N*-(2,3-methylenedioxyphenyl) urea .

A mixture of 2,3-(methylenedioxy)benzoic acid (170mg, 1.02mmol), diphenylphosphoryl
azide (338mg, 1.23mmol) and tﬁethylamine (0.17mL, 1.23mmol) was stirred at room -
temperature for 3 days. The mixture was concentrated. To.the residue in 1mL of N,N- .
dimethylformamide was added 3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg,
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0.18mmol). The resulting mixture was stirred at room temperature for 16 hours,
Purification by column chromatography on silica gel, eluting with ethyl acetate/hexane
(50/50, v/v), gave the desired product (40mg, 10%). EI-MS (n/z) 386.2, 388.2 (M).

- Example 23: N-(2-benzyloxyphenyl)-N’-(4-chloro-2-hydroxy-3-aminesulfonylphenyl)

Following the general procedure for urea formation outlined in example 12, 3-amino-6-

chloro-2-hydroxybenzenesulfonamide (52mg, 0.23mmol) and 2-benzyloxyphenylisocyanate
(40mg, 0.17mmol) were coupled to form the desired urea (20mg, 26%) EI-MS (mlz)
446.2, 448.3, 450.2 (M).

ample 24: N-[3-(N"-allylammosulfonyl)-4-chlom-Z-hydroxyphenyl]-N’-(2,3-
dlchlorophenyl) nrea .
N—allyl—2—acetyl-6—chloro-3-nitro;bcnzcnesulfonamide
A mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (150 mg, 0.51mmol), potassium
carbonate (84mg, 0.61 mmol) and ally} bronﬁde (0.18mL, 2.0mmol) in 3 mL of N,N-
dimethylformamide was heated to 60°C for 4 days. The mixture was acidified with 1N aq.
HCI, then extracted with ethyl acetate. The solvent was concentrated to give the crude
material. Column chromatography on silica gel e]utmg with ethyl acetate/hexane/acetic
acid (50/49/1, v/v/v), gave the desired product (40 mg, 12%). EI-MS (mlz) 333 3, 335 2 (M
).

N-allyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

A solution of N-allyl-2-acetyl-6-chloro-3-nitrobenzenesulfonamide (30mg, 0.09mmol),
0.1mL of chlorotrimethylsilane and 2 drops of fuming sulfuric acid in ethanol was héﬁted-m
reflux for 20 hours. The solvent was evaporated. The residue was diluted with ethyl
acetate and washed with water. The organic layer was then dried (Na,SO,) and:
concentrated to give the desired product (26mg, 100%). '"H NMR (MeOD-d,): & 8.01(d,
1H), 7.20 (d, 1H), 5.70 (m, 1H), 5.16 (m, 1H), 5.05 (m, 1H), 3.62 (m, 2H). '

N-allyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide

A solution of N-allyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (25mg, 0.09 mmol)
and tin (II) chioride dihydrate (101mg, 0.44mmol) in SmL of ethanol was stirred at room
temperature. The mixture was'concehtrated, the residue was diluted with ethyl acetate and
10% aq. NaHCO3. The organic layer was dried over NapSOy and concentrated to give the
crude product (20mg) which was carried on to the next step without purification. EI-MS
(n/z) 263.1, 265.2 (M).
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N-[3-(N"- allylammosulfony])—4»chloro-2-hydroxyphenyl]-N (2, 3—dlchlorophenyl) urea

A solution of crude N-allyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (20mg) and
2,3-dichlorophenylisocyanate (12 uL, 0.09 mmel) in 1 mL of N,N-dimethylformamide was
stirred at room tempera_ture_' for 20 hours. The mixture was diluted wi;h ethyl acetate and
washed with water to give the crude material, Purification by columm chromatography on
silica gel, eluting with ethy] acetate/hexane (30/70, v/v), gave the desired product (10 mg,
29% for two steps). EI-M_S (m/z) 450.2, 452.2, 454.1 (M).

Example 25: Preparatioh of N-[4-chloro-2-hydroxy-3-[N"-(2-
trifluoroethyl)aminosulfonyljphenyl]-N’-(2,3-dichlorophenyl) urea
2, 6-D1chloro-3-mtrobenzenesulfomc acxd

- Lithium hydroxide hydrate (12.64g, 0.301mol) was added to a solutxon of 2 (3

dichlorobenzenesulfonyl chloride (35.53g, 0.146mol) in MeOH (600mL) and the reaction

'was allowed to stir at room temperature for 3 hr. The reaction mixture was filteredto .

remove suspended sohds and then concentrated. The resulting solid was dried in vacuo

- overnight to remove any resldual MeOH. The solid was then dlssolved in HySO4 (300mL)

and chilled in an ice bath. A ;oluUOr_l of HpSO4 (_35mL) and HNO3 (13.2mL) was slowly-

.. added to the above reaction over 90'min. The reaction was allowed to warm up to room
‘temperature overnight and then slowly poured into ice water (1200mL) and extracted with
- EtOAc. The combined organic layers were dried (MgSO4) and concentrated to yield 2,6-

. dichloro—3—nitr6benzenesulfonic acid (44.35g, 99%) as the dihydrate. EI-MS (m/z) 270 (M-

30

35

SHy.

2 6-D1chloro-3-n1trobenzenesulfonyl chlonde

Potassium hydroxide (12.07g, 0.215mol) was added toa so]utlon of 2,6-dichloro-3-
nitrobenzenesulfonic acid dihydrate (44.35g, 0. l44mol) in MeOH (850mL) and the reaction
was _allowed'.te stir at reom temperature for 14 hr. The reaction mixture was concentrated
and the resulting solid was dried m vacuo _oiremighi. To this'was added PCl5 (30.00g,
0.144mol) followed by POCI3 (475mL) and the mixture was refluxed overnight. The -
reaction was then cooled to room temperature and concentrated. The resulting mixture was
taken up in EtOAc and chilled in an ice bath. Ice chunks were slowly added to the reaction
mixture to quench any leftover PCls. When Bubbli_ng ceased, water was added and the
reaction mix was extrac_ted with EtOAc. The organic layer was dried (MgS0Oy4) and
concentrated to yield_2,6-Di_chloro—3—nitrobet_|zene_sulfonyl chloride (40.42g, 97%). 1H
NMR (DMSO-dg) 8 7.88 (d, 1H), 7.75 (d, lH)



10

15

30

35

- WO 00/35442

N-(2-trifluoroethy!)-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (560mg, 1.93mmol), 2-trifluoroethylamine
hydrochloride (261mg, 1.93mmol) and triethylamine (0.89mL, 5.79mmol) were reacted to
form the desired product (490mg, 72%). EI-MS (m/z) 351.1, 353.1 (M").

N-(2-trifluoroethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide
To a solation N-(2-trifluoroethyl)-2,6-dichloro-3-nitrobenzenesulfonamide (130mg,
0.36mmol) in SmL of tetrahydrofuran was added 60% NaH (43mg, 1.08mmol) and

methanol (15uL, 0.36mmol). The mixture was stirred for 16 hours at room temperature.

'Purification by column chromatography on silica gel, eluting with ethy! .

acetate/hexane/acetic acid (49/50/1, v/v/v), gave the desired product (44mg, 33%). EI-MS
(m/z) 333.1, 335.1 (M).

N-(2-trifluoroethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, N-(2-
trifluoroethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (40mg, 0.12mmol) was
reduced with hydrogen and 10% Pd/C (20mg) to form the desired product (36mg, 100%).
EI-MS (m/2) 303.1, 305.1 (M).

N-[4-chloro-2-hydroxy-3-[N"-(2-triflucroethyl)aminosulfonyl]phenyl]-N*(2,3-
dichlorophenyl) urea '

Following the general procedure for urea formation outlined in example 15, N-(2-
trifluoroethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (36mg, 0.12mmol) and 2,3-
dichlorophenylisocyanate (27mg, 0.14mmol) were coupled to form the desired urea (23mg,
38%). '"H NMR (MeOD-d,): 5 8.28 (d; 1H), 8.05 (m, 1H), 7.24 (m, 2H), 7.05 (d, 1H), 3.79
(m, 2H). '

Example 26 and 27: Preparation of N-(2,3-dichlorophenyl)-N’-[2-hydroxy-4-methoxy-
3-(N"-phenylaminosulfonyl)phenyl] urea and N-(2-bromophenyl)-N’-[2-hydroxy-4- =
methoxy-3-(N"'-phenylaminosulfonyl)phenyl]} urea
N-phenyl-2,6-dichlofo-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (540mg, 1.85mmol), aniline (173mg, 1.85mmol)
and triethylamine (0.61mL, 5.55mmol) were reacted to form the desired product (130mg,
20%). '"H NMR (MeOD-d,): § 7.65 (d, 1H), 7.58 (d, 1H), 7.40 (t, 2H), 7.15 (m, 3H).
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N-pheny!-2-hydroxy-6-methoxy-3-nitrobenzenesulfonamide

Following the hydrolysis procedure outlined in example 25, N-phenyl-2,6-dichloro-3-
nitrobenzenesulfonamide (130mg, 0.37mmol), 60% NaH (44mg, 1 llmmol)-and methano}
(15uL, 0.37mmol) were reacted. The crude mixture (70mg) was camed on to the next step

without purification.

N-phenyl-3-amino-2-hydroxy-6-methoxybenzenesnlfonamide

Following the general hydrogenation procedure outlined in cxample 15; crude N-phenyl-2-
hydroxy-6-methoxy-3-nitrobenzenesulfonamide (70mg) was reduced with hydrogen and
10% Pd/C (35mg). The crude mixture was carried on to the next step without purification.

N-(2,3-dichlorophenyl)-N> [2ohydroxy-4-methoxy-3-(N“-phenylamlnosulfonyl)-phenyl]

urea

~ Following the general procedure for urea formation outlined in example 15, crude N-

phenyl-3-amino-2-hydroxy-6-methoxybenzenesulfonamide and 2,3-
dichlorophenylisocyanate (43mg, 0.23mmol) were coupled to form the desired urea (3.5mg,

" 4% for 3 steps). EI-MS (mlz) 48022, -482.-1'(M‘). B

" N-(2-bromophenyl)-N"- [2—hydroxy-4-methoxy—3-(N“—phenylarmnosulfonyl)-phenyl] urea
20 -

Following the general procedure for urea formation outlined in example 15, crade N-
phenyl-3-amino-2-hydroxy-6-methoxybenzenesulfonamide and 2-bromophenylisocyanate -
(46mg, 0.23mmol) were coupled to form the desired urea (5.0mg, 5. 6%) EI-MS (m/z) . .-

490.1, 492.1 (M).

" Example 30 and 31: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-(4-

morpholinylsulfonyl)phenyl] urea and N-[4-chloro-2-hydroxy-3-(4-
morpholinylsulfonyl)phenyl]-N’-(2,3-dichlerophenyl) urea
2,6-dichloro-1-(4-morpholinylsuifonyl)-3-nitrobenzene _

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-.
dichloro-3-nitrobenzenesulf6nyl chloride (500.mg, 1.72 mmol), morpholine (150 mg, 1.72 -
mmol) and triethylamine(479 puL, 3.44 mmol) were reacted to form the desired product
(430mg, 73%). LC-MS (mlz) 341.0(M).

6—chloro-2-hydroxy—l-(4-morphohnylsulfonyl)—3-mtrobenzene

Following the general hydrolysxs procedure outlined in example 15, 2 6-d1chloro-l-(4—
morpholinylsulfonyl)-3-nitrobenzene (410 mg, 1.20 mmol), 60 % NaH (144 mg, 3.6 mmol)
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and water (26 pL, 1.44 mmol) were reacted to form the desired product (220 mg, 57 %). EI-
MS (mm/z) 321.1, 323.1 (M"). -

4—chloro-2-hydroxy-3-(4—morpholinylsulfbny])aniline |

Following the general hydrogenation procedufe outlincd in example 15, 6-chloro-2-
hydroxy-1-(4-morpholinylsulfonyl)-3-nitrobenzene (210 mg, 0.65 mmol) was reduced with
hydrogen and Pd/C (100 mg) to form the desired product (180 mg, 95 %). 'H NMR:
(MeOD-d,): & 6.28 (m, 2H), 3.68 (t, 4H), 3.30 (t, 4H).

N-(2-bromophenyl)-N™{4-chloro-2-] hydroxy—3-(4-morpholmylsulfonyl)phenyl] urea

Following the general procedure for urea formation outlined in example 15, 4-chloro-2-
hydroxy-3-(4-morpholinylsulfonyl)aniline (90 mg, 0.31 minol) and 2- '
bromophenylisocyanate(46 pL, 0.37 mmol) were coupled to form the desired urea (Slmg, .
53%). EI-MS (m/z) 487.76, 489.75, 491.74 (M).

N-[4-chloro-2-hydroxy-3-(4-morph'o]inylsulfonyl)phenyl]—N’-(Z 3-dichlorophenyl) urea
Following the general procedure for urea formation outlined in example 15, 4-chloro-2- '
hydroxy-3-(4-morpholmylsulfonyl)amlme (90 mg, 0.31 mmol) and 2,3-
dlchlorophenyhsocyanate (70 uL, 0.37 mmol) were coupled to form the desired urea (77
mg, 52 %). EI-MS (m/z) 477.68, 479.72, 481.63 (M).

Example 32 and 36: Preparation of N-[3-[N"-[3-(tert-butoxycarbonylamino)-
propyllaminosulfonyl]-4-chloro-2-hydroxyphenyl])-N’-(2,3-dichlorophenyl) urea and
N-[3-[N""-(3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N’-(2,3-
dichlorophenyl) urea trifluoroacetate '
N-[3-(tert-butoxycarbonylamino)propyl}-2,6-dichloro-3-nitrobenzenesulfonamide
Following the general procedure for sulfonamide formation outlined in exaxhpie 15, 2,6-
dlchloro-3-mtrobenzcnesulfonyl chloride (1.0 g, 3 .44 mmol), t-butyl N-(3-
aminopropyl)carbamate (0.60 mg, 3.44 mmol) and triethylamine( 960 pL, 6.88 mmol) were
reacted to form the desired product (1.44 g, 98 %). EI-MS (m/z) 426.1, 428.1, 430.1 (M-
H)".

N—[3-(tert-butoxycarbonylamino)pmpyl]-ﬁ-chloro-2-hydrdky—3-nitrobenzenesulfonamide
Following the general hydrolysis procedure outlined in example 15, N-[3-(tert-
butoxycarbonylanﬁno)propylj~2,6—dich16ro-3-nitrobenzcnesulfonamide (450 mg, 1.05
mmol), 60 % NaH (168 mg, 4.2 mmol) and water (21 uL, 1.15 mmol) were reacted to form
the desired product (250 mg, 58 %). EI-MS (m/z) 408.1, 410.1 (M-H)"~.
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N—[3-(tert-butoxycarbonylamirro)propyl]-3-amino-6-chIoro-2-hydroxybenzenesulfonamide
Following the general hydrogenation procedure outlined in example 15, N-{3-(tert-
butoxycarbonylamino)propy]]-6-ch1oro-2-hydroxy—3-nitrobenzene-sulfonamide (250 mg,
0.61 mmol) was reduced wrth hydrogen and 10% Pd/C (100 mg) 1o form the desired
product (220 mg, 95 %). 'H NMR (MeOD-d.,) 8 6.82 (m, 2H), 3 06 (t, 2H), 2.92 (¢, 2H),
1.60 (m, 2H), 1.41 (s, 9H)

N-[3-[N "-[3-(tert-butoxycarbonylamino)propyl]Jaminosulfonyl}-4-chloro-2-hydroxyphenyl]-
*(2,3-dichlorophenyl) urea | o

Following the general procedure for urea formation outlmed in example 15 N-[3-(tert-

butoxycarbonylammo)propyl]-3-ammo-6—chloro-2-hydroxybenzenesnlfonarmde (110 mg,

0.29 mmol) and 2,3-dichlorophenylisocyanate (65 ‘mg, 0.35 mmol) were coupled to form

the desired urea (90 nig, 55 %). EI-MS (m/z) 565.64, 567.74, 569.60 (M.

The followmg is the general procedure for Boc deprotection

- N-{3-|[N "-(3-armn0propyl)anunosulfonyl]-4—chloro-2—hydroxyphenyl]-N (2, 3-

dichlorophenyl).urea trifluoroacetate _ - : : _ :

A solution of N-[3- [N"—[3-(tert-butoxycarbonylammo)propyl]ammosulfonyl]-4-chloro-2-
hydroxyphenyl}-N*(2,3-dichlorophenyl) urea (33 mg, 0.058 mmol) in 1 mL of
tnﬂuoroacenc acid was stirred at room temperature for 30 min. The solvent was
concentrated. The residue was dﬂuted with methanol, then concentrated. The process was
repeated twice to gwe crude matenal Recrystallrzanon from mcthanol and water produced
desired product (23 mg, 68 %). EI-MS (m/_z)46_6.7, 468.8, 470.8_ V).

Example 33, 34 and 35: Preparation of N-(2-bmmophenyl)-N3-t3—[N"-[3-(tJert-
butoxycarbonylhmino) propyl]amirlosulfonjl]-4-cﬁloro-2-hydroxyphenyl] urea, N-[3-
[N"-(3-aminopropyl)aminosulfonyl}-4-chloro-2-hydroxyphenyl]-N’(2 bromophenyl)
urea triﬂuoroacetate and N-[S-[N"-(3-aminoproj:yl)aminosu_lfonyl]-&ch]oro-Z-
hydroxyphenyl]-N -(2 bromophenyl) urea hydrochloride

N-(2-bromophenyl)-N* [3-[N"-[3-(tert-butoxycarbonylanuno)propyl]-ammosulfonyl]-4—
chloro-2-hydroxyphenyl] urea.

Following the general procedure for urea formation outlined in example 15, N-[3-(tert-
butoxycarbonylanﬁno)propyl}—3—amino-6_‘c_hloro—2_-hydroxybenzenesulfonamide (110 mg,
0.29 mmol) and 2-bromophenylisooyanate (69 mg, 0.35 mmol) ryere coupled to form the

desired urea (140 mg, 84 %). EI-MS (n/z) 575_._53, 577.61, 579.@2_ M).
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N-[3-[N "-(3-ammopropyl)ammosulfonyl]—4—ch]oro-2-hydroxyphenyl]—N’-(2-bromophenyl)
urea trifluoroacetate i

Following the general procedure for Boc deprotection outlined in example 36, N-(2-
bromophenyl)-N*-[3-[N"-[3-(t-butoxycarbonylamino)propyllaminosulfonyl}-4-chloro-2-
hydroxyphenyl] urea (21 mg, 0.036 mmoi) was stirred in 1 mL of trifluoroacetic acid to
from the desired product (16 mg, 75 %). 'H NMR (MeOD-d,): 8 8.28 (d, 1H), 7.80 (d, 1H),
7.59 (d, 1H), 7.33 (¢, 1H), 7.07 (d, 1H), 7.02 (d, 1H) 3.05 (m, 4H) 1.87 (m, 2H).

N-[3 [N"-(3- amlnopropyl)annnosulfonyl]-4—chloro—2—hydroxyphenyl]—N’ (2-bromophenyl)
urea hydrochloride

A solution of N-(2-bromophenyl)-N*-[3-[N"-[3-(tert-butoxycarbonylamino)- .
propyllaminosulfonyl]-4-chloro-2-hydroxyphenyl] urea (59 mg, 0.102 mmol) in 1 mL of 4.0
M HCl in 1,4-dioxane was stirred at room temperature for 10 min. The solvent was o

concentrated. Recrystallization from acetone and hexane produced desired product @45mg,

85 %). LC-MS 477.0 (M*).

Example 37 and 38: Preparation of N-(2-bromophenyl)-N’-[3-[N""-[2-(tert-
butoxycarbonylamino)ethyl]aminosulfonyl}-4-chlore-2-hydroxyphenyl] urea and N-
[3-[N"-(2-aminoethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N’-(2-bromophenyl)
area | o _
t-butyl N-(2-:_aminoethyl)carbamate

- A solution of ethylenediamine (3.0 g, 49.9 mmol), di-tert-butyl-dicarbonate (3.63 g 16.6

mmol) and triethylamine (6.95 mL, 49.9 mmol) in 100 mL of dichloromethane was stirred
at room temperature for 16 hours. The mixture was filtered to remove the solid produced
during reaction. The filtrate was washed with water, dried over MgSQ4, concentrated and
dried in vacuo to give the desired product (1.79g, 67 %). LC-MS 160.97. (M*).

N-[2-(tert-butoxycarbonylamino)ethyl]-2,6-dichloro-3-nitrobenzenesulfonamide -
Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1.0g, 3.44mmol), t-butyl N-(2-
aminoethyl)carbamate (0.5 g, 3.44mmol) and triethylamine(0.72 mL, 5. 16mmol) were
reacted to form the desired product (1.29g, 90%). '"H NMR (MeOD-d,): § 7.93 (d, 1H), 7.78
(d; 1H), 3.12 (m, 4H), 1.41 (s, 9H)

N-[2-(tert-butoxycarbonylanﬁno)ethyl}-6—chloro-2-hydroxy-3-nitrobenzenesulfonamide
Following the general hydrolysis procedure outlined in example 15, N-[2-(tert-
butoxycarbonylamino)ethyl]-2,6-dichloro-3-nitrobenzenesulfonamide (1.63 g, 3.94 mmol),
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60 % NaH (630 mg, 15.8 mmol) and water (71 pL, 3.94 mmol) were reacted to form the
desireg product (200 mg, 13 %). '"H NMR (MeOD-d,): § 8.10 (d, 1H), 7.21 (d, 1H), 3.15 (¢,
2H), 3.08 (t, 2H), 1.41 (s, 9H).

N-[2-(tert-butoxycarbonylamino)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide
Following the general hydrogenation procedure outlined in example 15, N-[2-(tert-
butoxycarbonylamino)ethyi];6_-chloro-2-hydroxy-3-_nitrobenzenes_u_'_lfonamide

(200 mg, 0.51mmol) was reduced with hydrogen and 10 % Pd/C (100 mg) to form the
desired product (170 mg, 92 %). '"H NMR (MeOD-d,): § 6.84 (m, 2H), 3.15 (1, 2H), 2.95 (1,
2H), 1.42 (s, SH).

N—(2-bromophenyl)-N [3-[N"—[2-(tert-butoxycarbonylarmno)ethyl]-anunosulfonyl]-4-
chloro-2-hydroxyphenyl] urea .

Following the general procedure for urea formation outlined in example 15, N-[2-(tert-
butoxycarbonylamino)ethyl}-3-amino-6-chloro-2-hydroxybenzenesulfonamide (170 mg, .
0.47 mmol) and 2-bromophen:ylisocyanate (92 mg, 0.47 mmol) were coupled to form the
desired urea (120mg, 49%). -LC—MS_56.5..0 M), ' :

N-[3- [N"-(2—ammoethyl)ammosulfonyl]-4-chloro-2-hydroxyphenyl]-N (2- bromophenyl)
urea trifluoroacetate

Following the general procedure for Boc deprotection.outlined in examp]e 36, N-(2-

: bromophenyl)—N' “[3-[N"- [2-(tert-butoxycarbonylanuno)ethyl]annnosulfony]]—4—chloro-2- :

hydroxyphenyl] urea (80 mg, 0.14 mmol) was stirred in: tnﬂuoroacenc acid to form the
desired product (22mg, 34%) LC-MS 465.0 (M1),

Example 39 and 42: Preparatlon of N-(2-bromophenyl)-N [3-[[4-(tert-
butexycarbonyl)piperazin-1-yl]sulfonyi]-4-chloro-2-hydroxyphenyl] urea and N-(2-
bromophenyl)-N’-[4-chloro-2-hydroxy-3-(piperazin-1-yl)sulfonylphenyl] urea
trifluoroacetate

-[4—(tert—butoxycarbonyl)plperazm- -yl]sulfonyl-Z 6-dlchloro-3-mtrobenzene
Following the general procedure for sulfonamide formation outlined in example 15, 2,6-

~ dichloro-3-nitrobenzenesulfonyl chloride (500 mg, 1.72 mmol), tert-butyl 1-

piperazinecarboxylate (320 mg, 1.72 mmol) and triethylamine (479 pL, 3.44 mmol) were
reacted to form the desired product (650 mg, 84%). LC-MS (w/z) 440.2 (M),

1-[4-(ten-butoxycarbonyl)piperazin—1-yl]sulfonyl—ﬁ-chloro-2-hydrbxy—3—nitrobenz_ene _
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Following the general hydrolysis procedure outlined in example 15, 1-[4~(tert-
butoxycarbonyl)piperazin-1-yl}sulfonyl-2,6-dichloro-3-nitrobenzene (200mg, 0.45mmol),
60 % NaH (54mg, 1.35mmol) and water (S8j.L, 0.45 mmol) were reacted to form the desired
product (60mg, 32%). EI-MS (m/z) 420.1, 422 1 (M%),

3-[4-(tert-butoxycarbonyl)piperazin-1-yl]sulfonyl-4-chloro-2-hydroxyaniline

Following the general hydrogenation procedure outlined in example 15, 1-[4-(tert-
butoxycarbonyl)piperazin-1-yl]sulfonyl-6-chloro-2-hydroxy-3-nitrobenzene (256mg,
0.61mmol) was reduced with hydrogen and 10% Pd/C (120mg) to form the desired product
(220mg, 93%). "H NMR (MeOD-d,): § 6.84 (m, 2H), 3.45 (m, 4H), 3.27 (m, 4H), 1.43 (s,
9H). ' ' ' '

N-(2-bromophenyl)-N*[3-{[4-(tert-butoxycarbonyl)piperazin-1 -yl]sulfonyl]—4—ch]oro—2— o
hydroxyphenyl] urea .
Following the general procedure for urea formation outlined in example 15, 3-[4-(tert-
butoxycarbonyl)piperazin-1-yl]sulfonyl-4-chloro-2-hydr6xyani1iﬁe (110mg, 0.28mmol) and
2-bromophenylisocyanate (67mg, 0.34mmol) were coupled to form the desired urea (60mg,
36%). Element Analysis Theory: C 44.80%, H 4.44%, N 9.50%, Found: C 44.65%, H "
4.15%, N 9.20%.

N-(2-bromophenyl)—N’ [4—chloro-2-hydroxy~3-(p:perazm- -yl)sulfonylphenyl] urea
trifluoroacetate

Following the general procedure for Boc deprotection outlined in example 36, N-(2- -
bromophenyl)-N"[3-[[4-(tert-butoxycarbonyl)piperazin-1-yl}sulfonyl}-4-chloro-2-
hydroxyphenyl] urea (10 mg, 0.019 mmol) was stirred in trifluoroacetic acid to formthe
desired product (Smg, 49 %). 'H NMR (MeOD-d,): & 8.28 (d, 1H), 7.91 (d, 1H), 7.60 (d
1H), 7.33 (t, 1H), 7.14 (d, 1H), 7.02 (d, lH) 3.64 (t, 4H) 3.33 (m, 4H).

Example 40 and 41: Preparation N-[3-[4-(tert-butoxycarbonyl)piperazin-1-yljsulfony}-
4-chloro-2-hydroxyphenyl]-N’-(2,3-dichlorophenyl) urea and N-[4-chlore-2-hydroxy-
3-(piperazin-1-yl)sulfonylphenyl}-N’-(2, 3-dichlorophényl) urea trifluoroacetate
N-[3-[4-(tert-butoxycarbonyl)piperazin-1-yl]sulfonyl-4-chloro-2-hydroxyphenyl}-N*(2,3-
dichlorophenyl) urea

Following the general procedure for urea formation outlined in example 15, 3-[4-(tert-
butoxycarbonyl)piperazin-1-yl]sulfonyl-4-chloro-2-hydroxyaniline (110mg, 0.28mmol) and
2,3-dichlorophenylisocyanate (64mg, 0.34mmol) were coupled to form the desired urea -
(34mg, 25%). EI-MS (m/z) 576.65, 578.65, 580.67 (M").
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N-[4—chloro-2-hydroxy-3-(p1perazm— -yl)sulfonylphenyl]—N -(2, 3-dlchlorophenyl) urea
trifluoroacetate _ . S _ _ _
Following the general procedure for Boc deprotection outlined in example 36, N-[3-[4-(tert-
butoxycarbonyl)piperazin-1 -yl]sulfonyl-4-chloro-2-hydroxyphenyl]-N ~(2,3-dichlorophenyl)
urea (20 mg, 0.034 mmol) was stirred in trifluoroacetic acid to form the desired product
(13.5 mg, 66 %). ELMS (m/z) 481.7, 483.7, 485.7 Y.

Example 43, 51 and 60 Preparation of N-[4-chloro-2-hydroxy-3-[N"-(3-
methylthiopropyl)aminosulfonyl]phenyl]-N’-(2_,3-dichlor6phgnyl)_ urea, N-[4-chloro-2-
hydroxy-3-[N"-[3-(methylsulfonyl)propyl]aminosulfonyl]phenyl]-N>-(2,3-
dichlorophenyl) urea, and N-[4-chlore-2-hydroxy-3-{N"-[3-"
(methylsulfinyl)propyl]laminosulfonyllphenyl]-N’-(2,3-dichlorophenyl) urea - -
N-(3-methylthiopropyl)-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulf;mamide formation outlined in example 15, 2,6-
dlchloro-3-mtrobenzenesulfonyl chloride (2g, 6.88mmol), 3-(methylthio)propylamine
(0.72g, 6. 88mmol) and tnethylamme (1.92mL, 13.76mmol), were reacted to formthe =
desired product (2.07g, 82%). 'H NMR (MeOD-d):-8.7.93 (d, 1H), 7.79 (d, 1H), 3.16 t,

- 2H), 2.47 (t, 2H), 2.00 (s, 3H), 1.76 (m, 2H)..

N—(3-methylthiopropyl)—6-ch1oro-2—hydroxy—3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N-(3-
methylthiopropyl)-2,6-dichloro-3-nitrobenzenesulfonamide (1.0g, 2.78mmot), 60% NaH-
(330mg, 8.13mmol) and water (S9uL, 3. 25mmol) were reacted to form the desired product
(650mg, 69%). EI-MS (m/z) 339.86, 341.84 (M).

- N-(3-methylthiopropyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide -

Following the general hydrogenation procedure outlined in example 15, N-(3-
methylﬂxibpropyl)—6—chloro-2-hydroxy-'3-nin'obenzenesulfonar'nide (300mg, 0.88mmol) was

. reduced with hydrogen and 10% Pd/C (150mg) to form the desired product (250mg, 91%).

'HNMR (MeOD-d,): § 6.84 (d, 1H), 6.77 (d, 1H), 2.93 (t, 2H), 2.40 (t, 2H), 1.89 (s, 3H), .
1.63 (m, 2H).

N-[4—chloro—2-hydroxy—3 [N"—(3-methylthlopropyl)armnosulfonyl]phenyl]-N’—(2 3
dichlorophenyl) urea _ :

Following the general procedure for urea formation outlmed in example 15, N-(3-
methylthiopropyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (250mg, 0.80mmol)
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and 2,3-dichlorophenylisocyanate (182mg, 0.97mmol) were coupled to form the desired
urea (278mg, 70%). "H NMR (MeOD-d,): § 8.29 (d, 1H), 8.06 (d, 1H), 7.24 (m, 2H), 7.05
(d, 1H), 3.07 (t, 2H), 2.48 (t, 2H), 1.98 (s, 3H) 1.74 (m, 2H).

N—[4-chloro-2—hydroxy-3—[N"-[3—(methylsulfony])propyl]axmnosulfonyl]phenyl]-N (2,3~
dichlorophenyl) urea
A solution of N-[4-chloro-2-hydroxy-3-[N"-(3-methylthiopropyl)aminosulfonyl]-phenyl}-
1(2,3—dich]orophenyl) urea (50mg, 0.10mmol) and oxone (93mg, 0.15mmol) in
acetonitrile (13mL) and water (7 mL) was stirred for 3 days at room temperature. The
mixture was diluted with ethyl acetate and washed with water to give the crude material.
Purification by column chromatography on silica gel, eluting with ethyl
acetate/hexane/acetic acid (49/50/1; v/v/v), followed by recrystallization from acetone and
hexane, gave the desired product (46mg, 87%). EI-MS (m/z) 527.53, 529.57; 531.55 M.

N-[4-chloro-2-hydroxy-3-[N"-[3-(methylsulfiny])propyl]Jaminosulfonyl]phenyl}-N*(2,3-
dichlorophenyl) urea '
A solution of N-[4-chloro-2-hydroxy-3-[N"-(3-methylthiopropyl)aminosulfonyl)-phenyl]-
*(2,3-dichlorophenyl) urea (50mg, 0.10mmol) and sodium periodate (26mg, 0.12mmol) in
acetonitrile (6mL) and water (2 mL) was stirred for 3 days at room temperature. The -
mixture was diluted with ethyl acetate and washed with water to give the crude material. -
Recrystallization from acetone and hexane gave the desired product (42mg, 81%). 'H NMR
(DMSO-dy): 89.32 (s, 1H), 9.27 (s, 1H), 8.59 (s, 1H), 8.29 (d, 1H), 8.07 (m, 1H);, 7.33 (m,
2H), 7.13 (d, 1H), 3.00 (m, 2H), 2.75 (m, 1H), 2.65 (m, 1H), 2.47 (s, 3H), 1.79 (m, 2H).

Example 44, 52 and 61: Preparation of N-(2-bromophenyl)-N’-[4-éhloro-2-h‘ydi‘o§ry-3-
IN "-(3-methylthiopropyl)aminosnﬂfonyl]phenyl] urea, N-(2-bromophenyl)-N’-[4-
chloro-2-hydroxy-3-[N"-[3-(methylsulfonyl)propyl]-aminosulfonyl]phenyl] urea and
N-(2-bromophenyl)-N’-[4-chlore-2-hydroxy-3-[N"-[3-
(methylsulfinyl)propyljaminosulfonyllphenyl] urea _
N-(2-bromopheny!)-N*[4-chloro-2-hydroxy-3- -[N"~(3-methylthiopropyl)-
aminosulfonyljphenyl] urea

Following the general procedure for urea formation outlined in example 15, N-(3-
methylthiopropyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (250mg, 0.80mmol)
and 2-bromophenylisocyanate (191mg, 0.97mmol) were coupled to form the desired urea
(300mg, 74%). "H NMR (MeOD-d,): 3 8.28 (d, 1H), 7.91 (d, 1H), 7.58 (d, 1H), 7.32 (t,
1H), 7.05 (d. 1H), 7.00 (t, 1H), 3.08 (t, 2H), 2.48 (t, 2H), 1.98 (s, 3H), 1.74 (m, 2H).

-43-

"PCT/US99/29940



10

15

20

30

35

WO0.00/35442 ' PCT/US99/29940

N-(2-bromophenyl)-N*- [4-chloro—2—hydroxy—3—[N"-[3-(methylsulfonyl)propyl]-
aminosulfonyl]phenyl] urea - S :
Following the oxidation procedure outlined in example 51, N-(2-bromophenyl)-N’ [4-
chloro-2-hydroxy-3-[N "-(3-methylthmpropyl)ammosulfonyl]phenyl] urea (50mg,
0.10mmol) and oxone (91mg, 0.15mmol) were reacted to give the desired product (41mg, -
77%). Element Analysis Fond: C 37.58%, H 3.37%, N 7.59%, Th_eory: C37.75%, H 3.54%,
N 7.77%. ' '

N-(2-bromophenyl)-N* [4-chloro-2-hydroxy—3—[N" [3-(methylsu!ﬁnyl)propyl]— :
aminosulfonyi]phenyl] urea

Following the oxidation procedure outlined in example 61, N-(2-bromophenyl)-N-[4-
chloro-2-hydroxy-3-[N"~(3-methylthiopropyl)-aminosulfonyl]phenyl] urea (50mg,
0.10mmol) and sodium periodate (25mg; 0.12mmol) were reacted to give the desired .
product (8mg, 16%). LC-MS 526.0 (M*). - '

Example 47, 58, 48 and 59: Preparation of N-(2-bromophenyl)-N’-[4-chloro-3-[N",N"-
di-(2-methoxyethyl)aminosulfonyl]-2-hydroxyphenyl] urea, N-(2-bromophenyl)-N’-{4-

" chloro-3-fN",N "-di-(2-hydroxyethyl)ammosu]fonyl]-z-hydroxyphenyl] urea, N-[4-"

chloro-3-[N",N"- dJ-(2-methoxyethyl)-aminosulfonyl]-2-hydroxyphenyl]-N -(2,3-
dichlorophenyl) urea and N-[4-chloro-3-[N" N"-dl-(2-hydroxyethyl)aminosull’onyl]-2-
hydroxyphenyl]-N’-(2,3-d1chlorophenyl) urea

- N,N-di-(2-methoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide -
. Following the general procedure for sulfonamide formation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (1.82g, 6.26mmol), bis(_2-met.hoxyethyl)amine

- (830mg, 6.26mmol) and triéthylamine(l .7mL, 12.52mmol) were reacted to form the desired

product (2.16g, 89%). LC-MS (m/z) 387.2 (M1).

" N,N-di~(2-methoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N,N-di-(2-
methoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide (800mg, 2.07mmol), 60% NaH
(248mg, 6.21mmol) and water (45uL, 2.48mmol) were reacted to form the desired product
(420mg, 55%). EI-MS (in/z) 366.89, 368.81 (M).

N,N-di-(2-methoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide
Following the general hydrogenation procedure outlined in example 15, N,N-di-(2-
methoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (100mg, 0.27mmol) was
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reduced with hydrogen and 10 % Pd/C (50mg) to form the desired product (80mg, 87%). 'H
NMR (MeOD-d,): 8 6.85 (m, 2H), 3.58 (t, 4H), 3.47 (t, 4H), 3.21 (s, 6H).

N-(Z-bromophenyl)~N’-[4—chloro—3-[N",N"-d_i-(2-methoxyethyl)amiﬁosulfonyl]-2-
hydroxyphenyl] urea |

Following the general procedure for urea formation outlined in exampie 15, N,N-di-(2-
methoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 0.12mmol) and 2-

- bromophenylisocyanate (23mg, 0.12mmol) were coupled to form the desired urea (39mg,

61%). EI-MS (m/z) 534.6, 536.6 (M")

N-(2-bromophenyl)-N*{4-chloro-3-[N",N"-di-(2-hydroxyethyl)aminosulfonyl])-2-
hydroxyphenyl] urea

A solution of N-(2-bromophenyl)-N*[4-chloro-3-[N",N"-di-(2-methoxyethyl)-
aminosulfonyl}-2-hydroxyphenyl] urea (9.9mg, 0.018mmol) and aluminum bromide (4.2mg, -
0.018mmol) in 2 mL of ethanethio was stirred for 16 hours at room temperature. The: - |
mixture was concentrated. The residue was diluted with ethyl acetate, then washed with 1N
aq. HCI, the organic layer was dried over MgSO4 and concentrated. Récrystallization'.from
acetone and methanol gave the desired product (4mg, 44%). 'H NMR (MeOD-d,): & 8.30

. (d, 1H), 7.92 (d 1H), 7.59 (d 1H), 7.33 (t, 1H), 7.07 (d, 1H), 7.01 (t, II-I), 3.68 (t 4H), 3.5¢

(m, 4H).

N-[4-chloro—3-[N" N"-di- (2-methoxyethyl)anunosulfonyl]-2-hydroxyphenyl]-N -(2,3--
dichlorophenyl) urea

Following the general procedure for urea formation outlined in example' 15, N,N-di-(Z-' -
methoxyethyl)-3-amino-é—chloro-z-hydroxyhenzenesulfonamide (40mg, 0.12mmol) and
2,3-dichlorophenylisocyanate (22mg, 0.12mmol) were coupled to form the desired urea
(55mg, 87%). '"H NMR (MeOD-d,): 3 8.27 (m, 1H), 8.03 (m, 1H), 7.23 (m, 2H), 7.03 (m,
1H), 3.61 (m, 4H), 3.45 (m, 4H), 3.23 (s, 6H).

N-[4-chloro-3-[N" N"-dx-(2-hydroxyethyl)armnosulfonyl]-z-hydroxyphenyl]-N ~(2,3-
dichlorophenyl) urea

Following the deprotection procedure outlined in example 58, N-[4-chloro-3-[N",N"-di-(2-
methoxyethyl)aminosulfonyl]-2-hydroxyphenyl]-N*(2, 3-dichlorophenyl) urea (15mg,
0.028mmol) and aluminum bromide (18.7mg, 0.07mmol) were reacted to give the desired
product (2mg, 14%). LC-MS 500.0 (M"')
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Example 49 and 50: Preparation of N-(Z-bromophcnyl)-N -[4-chloro-3-[N"-[2- -
(dlmethylammo)ethyl]anﬁnosulfonyl]-2~hydroxyphenyl] urea hydrochlorlde and N-[4-
chiore-3-[N "-[2-(dnmethylalmno)ethyl]-ammosulfonyl]-Z-hydroxyphenyl]-N’-(2,3-
dichlorophenyl) urea hydrochloride

N-[2-(dlmethylanuno)ethyl]-2 6-dlchloro-3-mtrobenzenesulfonamlde

Following the general procedure for sulfonamide formation outlmed in example 15, 2,6-
d1chloro-3—mtrobenzenesulfonyl chloride (400mg, 1.38mmol), N, N- .
dimethylethylenediamine (121mg, 1.38mmol) and tnethy]amme(o 39mL, 2. 76mmol) were
reacted to form the crude product (480mg) which was carried on'to the hydrolysis without
purification.. EI-MS (m/z) 341.88 (M").

N—[2-(dimethylamino)ethyl]-6-chloro—2-hydroxy-3—nitrobenzenesulfoilanﬁde _
Following the general hydrolysis procedure outlined in example 15, crude N-[2- .
(dimethylanjﬁho)ethy,lj—Z_,_ﬁ-dic_h]_oro-3-nitrobenzenesulfonamide (480mg), 60% NaH
(168mg, 4.2mmol) _andwater (25pL, 1.4mmol) were r_ea_éted._ ‘The crude product (80mg)
was carried on .to the next 'st_ep: without puriﬁcation. EI-MS (m/z)321.98, 323.96 (M").

N—[2-(dimethylamino)ethyl];3-amino-6-chloro-2-hydroxybcnzenesuIfonamide

" Following the general hydrogenatlon procedure outlined in example 15, crude N-[2-

(d1methylammo)ethyl]—6—chloro-2-hydroxy-3—nm'obenzenesnlfonannde (80mg) was reduced

- with hydrogen and 10 % Pd/C (40mg) to form the crude product (70mg) which was carried
- -on to form urea without purification. _

N-(2-bmmophenyl)—N’-[4-chloro-3-[N"-[Z-(dimethylamino)ethyl]ar_ninosulfonyl]-Z— 2
hydroxyphenyl] urea hydrochloride : : .
Following the general procedure for urea formation outlmed in example 15, crude N-[2-
(d:methy_lanuno)ethyl]-3-ammo-6-chloro-2-hydroxybenzen¢sulf_onaxmde (35mg) and 2-
bromophenylisocyaﬁate (28mg, 0.14mmol) were coupled to form the desired urea (12mg,
20% for four steps). EI-MS (m/z) 490.7, 492.7, 494.7 (M™).

N-[4-chloro-3-[N"- [2—(d1methylanuno)ethyl]ammosulfonyl]-Z—hydroxyphenyl]-N -(2,3-
dichlorophenyl) urea hydrochlonde ; _ : _
Following the general procedure for urea formatlon outlined in example 15, crude N-[2- ,
(d_|methylannno)ethyl]-3-a_rm_no-6-t_:hloro-2-hydroxybenzenesulfonanude_ (35mg) and 2,3-
dichlorophenylisocyanate (26mg, 0.14mmol) were coupled to form the desired urea (5.8mg,
10% for four steps). EI-MS (m/z) 482.80, 484,78 (M™).
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Example 53, 54 and 55: Pr’eparatio’n of N-[4-chloro-2-hydroxy-3-[N"-[2-
(morpholinyl)ethylJaminosulfonyllphenyl]-N’>- ~(2,3-dichlorophenyl) urea
hydrochloride, N-[4-chlore-2-hydroxy-3-[N"-[2-(morpholinyl)ethyl]-
aminosulfonyl}phenyl]-N’-(2-chlorophenyl) urea hydrochloride and N-(2- -
bromophenyl)-N*- [4-chloro-2-hydroxy-3-[N"-[2-(4-morpholmyl)ethyl]- '
aminosulfonyllphenyl] urea:
N-[2-(morpholinyl)ethyl]-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (600mg, 2.07mmol), 4-(2-aminoethyl) morphbliﬁe
(269mg, 2.07mmol) and triethylamine (0.58mL, 4.13mmol) were reacted to form the_ .
desired product (593mg, 75%). LC-MS (m/z) 384.0 (M),

N-[2-(morpholinyl)ethyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N-{2-
(morpholinyl)ethyl}-2,6-dichloro-3-nitrobenzenesulfonamide (400mg, 1.04mmol), 60%
NaH (125mg, 3.12mmol) and water (23uL, 1.25mmol) were reacted to form the crude :
product (600mg) which was carried onto the hydrogenatlon without purification. EI-MS,
(m/z) 363.95, 365.94 (M). ' ' '

N-[2-(morpholinyl)ethyl}-3-amino-6-chloro-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, crude N-[2-
(morpholiﬁyl)ethyl]-6-chloro-2-hydroxy-3—nitrobenzenesulfo‘namide (300ing) was reduced -
with hydrogen and 10 % Pd/C (80mg) to form the crude product (300mg) whlch was carned
onto the urea step without purification. EI-MS (m/z) 338.93, 340.98 (M*").

N-[4-chloro-2-hydroxy-3- [N"-[2—(morphohny])ethyl]ammosulfonyl]phenyl]—N’-(z 3-
dichlorophenyl) urea hydrochloride

Following the general procedure for urea formation outlined in example 15, crude N-[2-
(morpholinyl)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (150mg) and 2,3-
dichlorophenylisocyanate (49mg, 0.26mmol) were coupled to form the desired urea (23mg,
15% for 3 steps). EI-MS (m/z) 522.72, 524.65, 526.70 (M. |

N-{4-chloro-2-hydroxy-3- [N"-[Z-(morpholmyl)ethyl]anunosulfonyl]phenyl]-N’-(2~
chlorophenyl) urea hydrochloride-

Following the general procedure for urea formation outlined in example 15, crude N-[2-
(morpholinyl)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (1 83mg) and 2-

-47-



10

15

30

35

- WO0035442 PCT/US99/29940

chlorophenylisocyanate (40mg, 0.26mmol) were coupled to form the desired urea (S0mg,
39% for 3 steps). LC-MS 489.2 (M*).

N-(2-bromophenyl)-N-{4-chloro-2-hydroxy-3-[N"-[2-(4-
morpholinylethyllaminosulfonyl]phenyl] urea

Following the general procedure for urea formauon outlined in example 185, N-[2-
(morpholmyl)ethyl]-3-amm_o_-6—c_l_|lon;o-2—hydroxybenzenesulfonaqnde (150mg) and 2-
bromophenylisocyanate (51mg, 0.26mmol) were coupled to form the desired urea (lOn'ig,
7% for 3 steps). EI-MS (m/z) 535.64, 537.56, 539.61 (M").

Example 56 and 57: Preparation of N-[4-chloro-2-hydroxy-3-(4-
thiomorpholinylsufonyl)phenyl]-N°-(2,3-dichlorophenyl) urea and N-(2-
bromophenyl)-N’-[4-chloro-2-hydroxy-3-(4-thiomorpholinylsulfonyl)phenyl] urea -
2,6-dichloro-3-nitro-1-(4-thiomorpholinylsufonyl)benzene | .
Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), thiomorpholine (710mg,

- 6.88mmol) and triethylamine(1.92mL, 13 .76mmol) were reacted to form the desired .
~ product (2.30g, 94%). '"H NMR (MeOD-d4) 5 7.95 (4, 1H), 7.85(d, lH), 3.68 (t, 4H), 2.69

(t, 4H).

6-chloro-2-hydroxy-3-nitro-1-(4-thiomorpholinylsufonyl)benzene -

Following tlie: general hydrolysis procedure outl_inéd m example 15, 2,6-dichloro-3-nitro-1-
(_4-thiomorpholinylsufonyl)b@hzene (1.04g, 2.91mmol), 60% NaH (349mg, 8.73mmol) and
water (63uL, 3.50mmol)= were reacted to form the desired product (330mg, 33%). EI-MS
(m/z) 336.89, 338.93 (M). |

4-chloro-2—hydroxy-3—(4-th';omorpho]iny!sufonyl)aniline. . .
Following the generél hydrogenation procedure outlined in example 15, 6-chloro-2-
hydroxy;S-nitro-l-(4-thiom_ofpholinylsufonyl)benzcne (330mg, 0.97mmol) was reduced
with hydrogen and 10 % Pd/C (150mg) to form the desired pxoduqt'(240mg, 80%). 'H
NMR (MeOD-d,): & 7.08 (d, 1H), 6.98(d, 1H), 3.59 (t, 4H), 2.68 (t, 4H).

N-[4-chloro-2-hydroxy-3-(4-thmmoxpholmylsufonyl)phenyl]-N -(2, 3-d1chlorophenyl) urea
Following the general procedure for urea formation outlined in example 15, 4-chloro-2- .
hydroxy-3-(4-thiomorpholinylsufonyl)aniline (120mg, 0.36mmo_l)_ and 2,3- :
dichlorophenylisocyanate(68mg, 0.36mmol) were coupled to form the desired urea (SOmg,
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28%). '"H NMR (MeOD-d4) 5831 (m, 1H), 8.05 (m, lH), 7.26 (m, 2H), 7.08 (m lH) 3.61
(m, 4H), 2.69(m, 4H)

N-(2-bromophenyl)-N* [4—chloro-2-hydroxy-3-(4-th10morpholmylsulfonyl)-phenyl] urea
Following the general procedure for urea formation outlined in example 15, 4-chloro-2-
hydroxy-3-(4-thiomorpholinylsufonyDaniline (120mg, 0.26mimol) and 2- |
bromophenylisocyanate (72mg, 0.36mmol) were coupled to form the desired urea (110mg,
60%). "H NMR (DMSO-d¢): 3 9.25 (s, 1H), 8.98 (s, 1H), 8.34 (d, 1H), 7.92 (d, 1H), 7.65 (d, -
1H) 7.35 (t, 1H), 7.19 (d, 1H), 7.01 (t, 1H), 3.54 (t, 4H), 2.67 (t, 4H). )

.Example 45; N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N’-(2 3-dlchlorophenyl)
-urea potasium salt: The general procedure outlined in example 15 was followed to give N-

(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N-(2,3-dichlorophenyl) urea potasium salt;
'H NMR (DMSO-d)): 8 9.27 (s, 2H), 8.01 (m, 3H), 7.81 (d, 1H), 7.26 (m, 2H), 6.15 (m,
1H). - - ' '

Example 46: N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N’-(2,3-dichlorophenyl)
urea sodium salt: The general procedure outlined in example 15 was followed to 'gi've: N-
(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N"(2,3-dichlorophenyl) urea sodium salt; 'H
NMR (DMSO-d)): 8 9.27 (s, 2H), 8.01 (m, 3H), 7.77 (d, tH), 7.26 (m, 2H), 6.05 (d, 1H).

Example 6; 67, 63 and 66: Preparation of N-(2-bromophenyl)-N’-| [3-[N"-[(l-tert-
butoxycarbonylplperidin-4-yl)methyl]amlnosulfonyl]-4-chloro-2-hydroxyphenyl] urea,
N-(2-bromophenyl)-N’- [4~chloro-2-hydroxy-3-[N"-[(pipendin-4- '
yl)methyllaminosulfonyl]lphenyl] urea hydrochloride, N-[3-[N"'-[(1-tert-
butoxycarbonylpnpendm-‘t-yl)methyl]ammosulfonyl]—4-chloro-2-hydroxyphenyl]-N’
(2,3-dichlorophenyl) urea and N-[4-chloro-2-hydroxy-3-[N"-[(piperidin-4-
y)methylJaminosulfonyl]phenyl]-N’-(2,3-dichlorophenyl) urea trifluoroacetate

N-[( l.-tert-butoxycarbonylplpendm-4~y])methyl]-2,6cd1chloro-3-n1trobenzenesulfonamidé
Following the general procedure for sulfonamide formation outlined in examplé 15, 2,6
dichloro-3-nitrobenzenesulfonyl chloride (1.23, 4.13mmol), N-(tert-butoxycarbonyl)-4-
aminomethyl piperidine (0.88g, 4.13mmol) and triethylamine(0.86mL, 6.20mmol) were
reacted to form the desired product (1.52g, 79%). LC-MS (m/z) 468.2 (M1).

N—[(l-—tert—butoxycarbonylpiperidin-4—y])methyl]-6-Chloro-2-hydtoxy-3-
nitrobenzenesulfonamide
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Following the general hydrolysis procedure outlined in example 15, N-{(1-tert-
butoxycarbonylpiperidinA-yl)methyI]-2,6-dich10ro-3—nitrobenzerr_esulfonanﬁde (800mg,
1.89mmol), 60% NaH (227mg, 5.67mmol) and water (41pL, 2.27mmol) were reacted to
form the desired product (495mg, 58%). EI-MS (m/z) 447.92,449.84 (M).

N-[(l-tert—butoxycarbonylpiperidin#yl)methyl]-3-amino—6—c.hloro—2—
hydroxybenzenesulfonarmde .

Followmg the general hydrogenation procedure outhned in example 15, N-[(1-tert-
butoxycarbonylplpendm-_fl.-yl)methyl]-6-chloro-2-hydroxy-3-mt_robenzenesulfonamrde
{480mg, 1.07mmol) was reduced with hydrogen and ]0%_ PdI_C (240mg). The crade product
(460mg) was carried on to the next step without purification.. 'H NMR (MeOD-d,): 3 6.86
(m, 2H), 4.00 (d, 2H), 2._83 (m, 2H), 2.78 (m, 2H), 1.60 (m, 3 H), 1.44 (s, 9H), 1.00 (m, 2H).

: N-(2-brorh6phenyl)—_N’-[3-[N'-'-[(l-t;ert-butoxycarbonylpi peridin-4-

yl)methylJaminosulfonyl]-4-chloro-2-hydroxyphenyl] urea
‘Following the general prqeedure for urea formation outlined in example 15, crude N-{(1-

_tert—b_utoxycarbonylpiperic!in-4—y])methyl]-3-amino-6-chloro-2§hydroxybenzenesulfonamide

(230mg) and Lbromopherﬁjlisocyanate (129mg, 0.65mmol) were coupled to form the
desired urea (110mg, 30% for two.steps). LC-MS (m/z) 619.0.(MH).

N-(2-bromopheny})-N*[4-chloro-2-hydroxy-3-[N"-[(piperidin-4-
yl)methyl]armnosulfonyl]phenyl] urea hydrochloride

A solution of N—(2-bromophenyl)-N [3-IN"-[(1 tert-butoxycarbonylprpendm—4-
yl)methyl]ammosulfonyl]-4-chloro—2—hydroxyphenyl] urea (2‘7mg, 0.044mmol) in 1.0mL of
4.0N HCl in 1,4-dioxane was stirred at room temperature for 10 min. ‘The mixture was .
concentrated. Recrystallization from acetone and hexane gave desired product (16mg,
65%). LC-MS (m/2) 519.2 (MH).

N—[3—[N“ -[(1- tert-butoxycarbonylp1pendm-4~yl)methyl]anunosulfonyl]A—ch]oroQ- i
hydroxyphenyl]-N-(2, 3—d1chlorophenyl) urea S .

Following the general procedure for urea formation outlined in example 15, crude N-[(1-
tert-butoxycarbonylprpendm—4~yl)methyl]-3-armn0-6-chloro—2-hydroxybenzenesulfonarmde
(230mg) and 2 3-dlchlorophenyhsocyanate (122mg, 0.65mmol) were coupled to form the
desired urea (100mg, 29% for two steps). 'H NMR (MeOD-d4) 6 8.29 (d, 1H), 8.05 (m,
1H), 7.25 (m, 2H), 7.06 (d, 1H), 4.35 (d, 2H), 2.83 (m, 2H), 2.49 (m, 2H), 1.69 (m, 3H),.
1.43 (s, 9H), 1.00 (m, 2H).
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N-[4-chloro-2-hydroxy-3-[N"-{(piperidin-4-yl)methyl}Jaminosulfonyl]phenyl}-N-(2,3-

dichlorophenyl) urea trifluoroacetate

Following the general procedure for Boc deprotection outlined in example 36, N-[3-[N"-

[(1-tert-butoxycarbonylpiperidin-4-yl)methyljJaminosulfonyl]-4-chloro-2-hydroxyphenyl]-
*(2,3-dichlorophenyl) urea (20 mg, 0.033mmol) was stirred in trifluoroacetic acid to form

the desired product (9 mg, 44%). LC-MS (im/z) 509.0 (M*).

Example 64, 140, 65 and 141: Preparation of N-[4-chloro-2-hydroxy-3-(1-
oxidothiomorpholinosulfonyl)phenyl}-N’-(2,3-dichlorophenyl) urea, N-[4-chloro-2-
hydroxy-3-(1-oxidothiomorpholinosulfonyl)phenyl}-N’-(2,3-dichlorophenyl) urea
sodium salt, N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-(1-
oxidothiomorpholinesulfonyl)phenyl] urea and N-[4-chlore-2-hydroxy-3-(1-
oxidothiomorpholinosulfonyl)phenyl}-N’<(2-chlorophenyl) urea
6-chloro-2-hydroxy-3-nitro-1-(1-oxidothiomorpholinosufonyl)benzene

A solution of 6-chloro-2-hydroxy-3-nitro-1-(4-thiomorpholinylsufonyl)benzene (100mg,
0.30mmol) and sodium periodate (95mg, 0.44mmol) in acetonitrile (10mL.) and water (2
mL) was stirred for 3 days at room temperature. The mixture was diluted with ethyl acetate
and washed with water, dried over MgSO4 and concentrated to give the desired product -
(106.4mg, 100%). EI-MS (m/z) 352.89, 354.87 (M). '

4-chloro-2-hydroxy-3-(1-oxidothiomorpholinosufonyl)aniline

Following thc;.' general hydrogenation procedure outlined in example 15, 6-chloro-2- =
hydroxy-3-nitro-1-(1-oxidothiomorpholinosufonyl)benzene (103mg, 0.29mmol) was -
reduced with hydrogen and 10% Pd/C (59mg) to form the desired product (89mg, 95%).
LC-MS (m/z) 325.0 M*). ' '

N-[4-chloro-2-hydroxy-3—(1-oxidothiomorpholinosulfonyl)phenyl]-N’-(2,3-dichloropheﬁyl)
urea '

Following the general procedure for urea formation outlined in example 15, 4-chloro-2-
hydroxy-3-(1-oxidothiomorpholinosufonyl)aniline (117mg, 0.35mmol) and 2,3-
dichlorophenylisocyanate (72mg, 0.38mmol) were coupled to form the desired urea (79mg,
44%). '"H NMR (DMSO-dg): § 9.34 (s, 1H), 9.27 (s, 1H), 8.28 (d, 1H), 8.05 (m, 1H), 7.32
(m, 2H), 7.21 (d, 1H), 3.75 (m, 2H), 3.65 (m, 2H), 2.89, (m, 4H).

N-[4-chloro-2-hydroxy-3-(1-oxidothiomorpholinosulfonyl)phenyl]-N*-(2,3-dichlorophenyl)
urea sodium salt
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Following the general prbcedure for salt formation outlined in example 15, N-[4-chloro-2-
hydroxy-S-(l-oxldothlomorpholmosulfonyl)phenyl]-N (2, 3-d1chlorophenyl) urea (275mg,
0.53mmol) and 0.50N aq. NaOH (1.06mL, 0.53mmol) was reacted to give the desired -
sodium slat (250mg, 87%). "H NMR (DMSO-dg): & 9.30 (s, 2H), 8.00 (d, 1H), 7.67 (d, 1H),
7.25 (m, 2H), 5.89(d, 1H), 3.68 (m., 4H), 2.90 (t, 2H), 2.75 (t, 3H).-

N-(2-bromophenyl)-N [4-chloro-2-hydroxy-3-(1-oxldothlomorphollnosulfonyl)-phenyl]
urea o _ L .
Following the general procedure for urea formation outlined in example 15, 4-chloro-2-
hydroxy-3-(1-oxidothiomorpholinosufonyl)aniline (88mg, 0. 27mm61) and 2-
bromophenyhsocyanate (65mg, 0.33mmol) were: coupled to form the. desired urea (65mg,

46%). LC-MS (m/z) 524.2 (M*).

N-[4-chloro-2-hydroxy-3-( 1-oxidothiomorpholinosulfonyl)phenyl]-N*(2-chlorophenyl) urea
Following the general procedure for urea formation outlined in example 15; 4-chloro-2-
hydroxy-3-(1-oxidothiomorpholinosufonyl)aniline (117mg, 0.35mmol) and 2- '
chlorophenylisocyanate (58mg, 0:28mmol) were coupled to form the desired urea (58mg,

© 35%). LC-MS (m/z) 478.0 (M+). _

Example 68, 69 and 70: Preparation of N-[3-(l-azetndmylsulfonyl)-4-chloro-2-
hydroxyphenyl]-N’-(Z-bromophenyl) urea, N-[3-(l-azetldmylsulfonyl)-:t-chloro-z-

_ hydroxyphenyl]-N (2-chlorophenyl) urea and N-[3-(1-azet1dmylsulfonyl)-4-chloro—2-

hydroxyphenyl]-N’-(2,3-dichlorophenyl) urea

1-(azetidin-1 -yl)sulfonyl-2,6-dichloro-3-nitrobenzene

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfony] chloride (1.0g, 3.44mmol), azetidine hydrochloride
(320mg, 3.44mmol) and triethylamine(1.44mL, 10.32mmol) were reacted to form the
desired product (510mg, 48%). '"H NMR (MeOD-d,): 5 7.94 (d, 1H), 7.79 (d, 1H), 4.16 (t,
4H), 2.29 (m, 2H).

1-(azetidin-1 -yl)snlfonyl-ﬁ-ch]oro-2-hydroxy-3-mtrobenzene
Following the general hydrolysis procedure outlined in example 15, 1-(azetidin-1-
yDsulfonyl-2,6-dichloro-3-nitrobenzene (510mg, 1.64mmol), 60% NaH (197mg, 4.92mmol)
and water (35uL, 1.97mmol) were reacted to form the desired product (240mg, 50%). 'H
NMR (MeOD-d,): 3 8.09 (d, 1H), 7.25 (d, 1H), 4.15 (t, 4H), 2.29 (m, 2H).

3-(azetidin-1-yl)sulfonyl-4-chloro-2-hydroxyaniline
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Following the general hydrogenation procedure outlined ini example 15, 1-(azetidin-1-
yDsulfonyl-6-chloro-2-hydroxy-3-nitrobenzene (240mg, 0.82mmol) was reduced with '
hydrogen and 10 % Pd/C (110mg) to form the desired product (215mg, 100%). 'H NMR
(MeOD-d,): 8 6.91 (m, 2H), 4.01 (1, 4H), 2.23 (m, 2H). '

N-[3-(1-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N*-(2-bromophenyl) urea Following
the general procedure for urea formation outlined in example 15, 3-(azetidin-1-yl)sulfonyl-
4-chloro-2-hydroxyaniline (215mg, 0.82mmol) and 2-bromophenylisocyanate (195mg,
0.98mmol) were coupled to form the desired urea (69mg, 18%). LC-MS 462.0 (M*).

N-{3-(1-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl}-N*(2-chlorophenyl) urea
Following the general procedure for urea formation outlined in example 15, 3-'(azétidin-]-
yl)sulfonyl-4-chloro-2-hydroxyaniline (235mg, 0.9mmol) and 2—chlorophenylisocyanate :
(134mg, 0.9mmol) were coupled to form the desired urea (200mg, 54%). LC-MS 416.0°
wh). - ' .

" N-[3-(1-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N-(2,3-dichiorophenyl) urea -

Following the general procedure for urea formation outlined in example 15, 3-(azetidin-1-
yl)sulfonyl-4-chloro-2-hydroxyaniline (235mg, 0.9mmol) and 2,3-dichlorophenylisocyanate -
(169mg, 0.9mmol) were coupled to form the desired urea (160mg, 40%). LC-MS 450.0  °
(M+). ot

Example 71: N-(2-bromophenyl)-N’-[4-chloro-3-(N"',N"-dimethylaminosnifonyl)-2-
hydroxyphenyl] urea potassium salt: The general procedure outlined in example 15 was :
followed to give N-(2-bromophenyl)-N’-[4-chloro-3-(N",N"-dimethylaminosulfonyl)-2- '
hydroxyphenyl] urea potassium salt; 'H NMR (DMSO-dg): 5 9.20 (s, 1H), 8.99 (s, 1H),

7.82 (d, 1H), 7.66 (d, 1H), 7.57 (d, 1H), 7.29 (1, 1H), 6.95 (t, 1H), 5.93 (d, 1H), 2.83 (5,.6H).

Example 72: N-(2-bromophenyl)-N’-[4-chlore-3-(N",N"-dimethylaminesulfonyl)-2-
hydroxyphenyl] urea sodium salt: The general procedure outlined in example 15 was
followed to give N-(2-bromophenyl)-N>[4-chloro-3-(N",N"-dimethylaminosulfonyl)-2-
hydroxyphenyl] urea sodium salt; Element Analysis Theory (1.25 eq. water): C 36.53%, H
3.37%, N 8.52%, Na 4.66%, Found: C 36.32%, H 3.34%, N 8.38%, Na 4.69%. '

Example 73, 74 and 75: Preparation of N-(2-bromophenyl)-N’-{4-chloro-3-(N"-
cyclopropylaminosulfonyl)-2-hydroxyphenyl) urea, N-[4-chloro-3-(N"-
cyclopropylaminosulfonyl)-2-hydroxyphenyl}-N’-(2-chlorophenyl) urea and N-[4-
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chloro-3-(N"-cyclopropylgl_niho_sull’onyl)-}hydroxyphenyl]-N?-(2,3—dichlorophenyl)
urea _ N : |
N—cyclopropyl-2,6-dichlo1:o-3-nit;obenzenesulfonamide_

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-.
dichloro-3-nitrobenzenesulfonyl chloride (1.39g, 4.78mmol), cyclopropylamine (273mg,
4.78mmol) and triethylamix_lc(l OmL, 7.17mmol) were reacted to form the desired product
(1.15g, 77%). 'H NMR (MeOD-d,): 8 7.72 (d, 1H), 7.65 (d, 1H), 2.34 (m, 1H), 0.75 (m,
4H).

N-cyclopropyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N-cyclopropyl-2,6-. -
dichl_oro—3-ninbbenz;en¢sulfqnamide (1.15g, 3.70mmol), 60% NaH (444mg, 11.1mmol) and
water (67uL., 3.70mmol) were reacted to form the desired product (740mg, 68%). "H NMR
(MeOD-d,): 8 8.06 (d, 1H), 7.24 (d, 1H), 2.29 (m, 1H), 0.60 (m, 4H).

N-cyclopropyl -3-amino-6-chloro-2-hydroxybenzenesulfonamide
Following the genera_l hydtog_ena_tion procedure outlined in example 15, N-cyclopropyl-6-
chloro-2-hydroxy-3-nitrobenzenesulfonamide (740mg, 2.53mmol) was reduced with -

- hydrogen and 10% Pd/C (350mg) to.form the desired product (660mg, 99%). ll-I NMR

(MeOD-d,): 8 6.83 (m, 2H), 2.20 (m; 1H), 0.56 (m, 4H). .

N-_:(2_~'brom'c_>pl-|_e‘nyl)-N'-[4-chloro—3-(N"-cyclopropyl_amin_osulfonyl).—2—hydroxyphenyl)-'urea

- Following the general procedure for urea formation outlined in example 15, N-cyclopropyl
.-3-aminb-6-chloro-2-hydroxy'benzenesu]fonamide {220mg, 0.84mmol) and 2-

bromophenyhsocyanate ( l99mg, 1.01mmol) were coupled to form the desired urea (135mg,

. 35%). LC-MS (m/z) 462.0 M),

N—[4-_¢hloi’o-3—(N“-¢yclopropylaminosd]fonyl)—Z—hydroxyphenyl]—N’-(Z-chlorophenyl) urea
Following the general procedure for urea formation outlined in example 15, N-cyclopropyl -
3-amino—6-chlbro-z-hydroxybgnzenesu]fonami_de (220mg, 0.84mmol) and 2-
chlorophenylisocyanate (1'5_5mg,' l.Olmmol) were coupled to form the desired urea (150mg,
43%). LC-MS (m/) 416.2 (M-"')._

N-[4-chloro-3-(N"-cyclopropylammosulfonyl)—2—hydmxyphenyl]-N -(2, 3-dlchlor0phenyl)
urea o L S 3 L
Following the geheral proc_éduré_ for urea formation outlined in example 15, N;cyclopropyl -
3-amino-6-chloro-2-hydroxybenzenesulfonamide (220mg, 0.84mmol) and 2,3-
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dichlorophenylisocyanate (190mg, 1.01mmol) were coupled to form the desired urea
(176mg, 46%). LC-MS (m/z) 452.0 (M"').

-Examnle 76, 77 and 78: Preparation of N-(2—bromophenyl)-N’-[4-chloro-2-hydroxy-3-
. (N"-propylaminosulfonyDphenyl] urea, N-f4-chloro-2-hydroxy-3-(N"-

propylaminosulfonyl)phenyl]-N’-(2,3-dichlorophenyl) urea and N-[4-chloro-2-
hydroxyl-3-(N"-propylaminosulfonyl)phenyl]-N’-(2-chlorophenyl) urea

‘N-propyl-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1.3g, 4.48mmol), propylamine (264mg,
4.48mmol) and triethylamine(0.94mL., 6.72mmol) were reacted to form the desired product
(1.0g, 71%). '"H NMR (MeOD-d,):  7.92 (d 1H), 7.78 (d, 1H), 3.00 (t 2H), 1.50 (m, 2H),
0.88 (t, 3H).

N-propyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N-propyl-2,6-dichloro-
3-nitrobenzenesulfonamide (1.0g, 3.19mmol), 60% NaH (393mg, 3.19mmol) and water"
(58pL, 3.19mmol) were reacted to form the desired product (650mg, 69%). LC-MS (m/z)
295 O M. : :

N-propyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide :
Following the general hydrogenation procedure outlined in example 15, N-propyl-6-chloro-
2-hydroxy-3-nitrobenzenesulfonamide (650mg, 2.2mmol) was reduced with hydrogen and
10% Pd/C (320mg) to form the desired product (560mg, 96%). '"H NMR (MeOD-d4) 5683
(m, 1H), 2.86 (t, 2H), 1.50 (m, 2H), 0.87 (t, 3H).

N-(2-bromophenyl)-N"-{4-chloro-2-hydroxy-3-(N"-propylaminosulfonyl)phenyl] urea
Following the general procedure for urea formation outlined in example 15, N—propyl—3-
amino-6-chloro-2-hydroxybenzenesulfonamide (186mg, 0.7 mmol) and 2-
bromophenylisocyanate (140mg, 0.71mmol) were coupled to form the desired urea (149mg,
46%). LC-MS (m/z) 464.0 (MH). '

N-{4-chloro-2-hydroxy-3-(N"-propylaminosulfonyl)phenyl]-N(2, 3-dichlorophenyl) urea
Following the general procedure for urea formation outlined in example 15, N-propyl-3-
amino-6-chloro-2-hydroxybenzenesulfonamide (186mg, 07 1mmol) and 2,3-
dichlorophenylisocyanate (133mg, 0.71mmol) were coupled to form the desired urea
(259mg, 81%). LC-MS (m/z) 452.0 (MH).

-55-

" PCT/US99/29940



10

15

20

30

35

WO 00/35442 PCT/US99/29940

N-[4-chloro-2-hydroxyl-3-( " propylamlnosulfonyl)phenyl]-N (2-chlorophenyl) urea .
Following the general procedure for urea formation outlined in example 15, N-propyl-3-
amino-6-chloro-2-hydroxybenzenesulfonamide (186mg, 0.71mmol) and 2-
chlorophenylisocyanate (108mg, 0.71mmol) were coupled to. form the desired urea (148mg,
50%). LC-MS (m/z) 418.2 (M"') . s

Example 79, 80 and 81: Pi-e'paration 'of N-(2-bromophenyl)-N’-[4-chloro-3-(N"'-
ethylaminesulfonyl])-2-hydroxyphenyl] urea, N-[4-chloro-3-(N"-ethylammosulfonyl)-
2-hydroxyphenyl}-N’-(2-chlorophenyl) urea, and N-[4-chloro-3- (N"-
ethylam1nosulfonyl)-z-hydroxyphenyl]-N’-(Z,S-dlchlorophenyl) urea
N-ethyl-2,6-dichloro-3-nitrobenzenesulfonamide - : :

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dich10ro-3-nitrobenzenesulfon§l chloride (800mg, 2.75mmol), ethylamine (4.13mL,
8.26mmol) and triethylamine(1.15mL, 8.36mmol) were reacted to form the desited product
(610mg, 74%). "H NMR (MeOD-d,): § 7.92 (d, 1H), 7.78 (d, 1H), 3.08 (q, 2H), 1.11 (&,

N-ethy1—6—chloro-2-hydroxy-3-n1trobenzenesulfonannde

Following the general hydrolysis procedure outlined in example 15, N-ethyl-2,6-dichloro-3-
nitrobenzenesulfonamide (1.16g, 3.88mmol), 60% NaH (466mg, 11.64mmol) and water
(70uL, 3. 881;1mol) were reacted. The crude product (1.34g) was éan‘ied on to the next step
wnhout purification. 'H NMR (MeOD-d,): 3 8.07 (d, 1H), 7.25 (d -1H), 3.05 (q, 2H), 1.12
(t 3H).

N-ethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, crude N-ethyl-6-
chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.34g) was reducéd with hydrogen and 10%
Pd/C (400mg) to form the desired product (800mg, 82%. for two steps). 'H NMR (MeOD-
dy): 8 6.85 (d, 1H), 6.78 (d, 1H), 2.85 (q, 2H), 0.95 (t, 3H).

N-(2-bromophenyl)-N"[4-chloro-3-(N"- ethylammosulfonyl])—2-hydroxyphenyl] urea
Following the general procedure for urea formation outlined in example 15, N-ethyl-3-
amino-6-chlo_ro—2—hydroxyb§nzenesulfonmnide (266mg, 1.06mmol) and 2-
bromophenylisocyanate (21 1mg, 1.06mmol) were coupled to form the desired urea (211mg,
44%). LC-MS (m/z) 450.0 (M1). '
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N-[4-chloro-3( "-ethylammosulfonyl)-Z—hydroxyphenyl]-N (2-ch|orophcny]) urea
Following the general procedure for urea formation outlined in example 15, N-ethy]—3-
amino-6-chloro-2-hydroxybenzenesulfonamide (266mg, 1.06mmol) and 2-
chlorophenylisocyanate (163mg, 1.06mmol) were coupled to form the desired urea (142mg,
33%). LC-MS (m/z) 04.0 (MH). ' '

N-[4-chloro—3-(N"-ethylarmnosulfonyl)-2-hydroxyphenyl]-N -(2,3-dichlorophenyl) urea
Following the general procedure for urea formation outlined in example 15, N-ethyl-3-
amino-6-chloro-2-hydroxybenzenesulfonamide (266mg, 1.06mmol) and 2,3-
dichlorophenylisocyanate (200mg, 1.06mmol) were coupled to form the desired urea
(193mg, 41%). LC-MS (m/z) 440.0 (M*). ' '

Example 82 and 136; Preparation of N-(2-bromophenyl)-N’-[3-[N"'-[5-(tert-
butoxycarbonylamine)-5-carboxypentylJaminosulfonyl]-4-chloro-2-hydroxyphenyl]
‘urea and N-[3-[N"-(5-a1mno-S—carboxypentyl)-ammosulfonyl]-4—chloro—2-
‘hydroxyphenyl}-N’-(2-bromophenyl) urea trifluoroacetate
N-[5-(tert-butoxycarbonylamino)-5-methoxycarbonylpentyl}-2,6-dichloro-3-
nitrobenzenesulfonamide '

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), Boc—Lys-OMé acetate (2.20'6g,
6.88mmol) and triethylamine(2.4mL, 17.2mmol) were reacted to form the desired produét
(1.25g, 35%). HNMR MeOD-d,): 8 7.93 (d, 1H), 7.78 (d, 1H), 4.02 (m, 1H), 3.70 (s, 3H)
3.04 (t, 2H), 1.69 (m, 2H), 1.50 (m, 4H), 1.43 (s, 9H).

N-[5-(tert-butoxycarbonylamino)-5-carboxypentyll-6-chloro-2-hydroxy-3-
nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N-[5-(tert-
butoxycarbonylamino)-5-methoxycarbonylpentyl]-2,6-dichloro-3-nitrobenzenesulfonamide
(1.2g, 2.33mmol), 60% NaH (379mg, 9.32mmol) and water (84pL, 4.66mmol) were reacted
to form the desired product (850mg, 76%). '"H NMR (MeOD-dy): 5 8.05 (d, 1H), 7.22 (d,
1H), 4.00 (m, 1H), 3.01 (t, 2H), 1.72 (m, 2H), 1.50-1.65 (m, 4H), 1.44 (s, 9H).

" N-[5-(tert-butoxycarbonylamino)-5-carboxypentyl]-3-amino-6-chloro-2-

hydroxybenzenesulfonamide'

Following the general hydrogenation procedure outlined in example 15, N-[5-(tert-
butoxycarbonylamino)-5-carboxypentyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide
(204mg, 0.42mmol) was reduced with hydrogen and 10% Pd/C (100mg) to form the desired
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product (189mg, 100%). 'H NMR. (MeOD-d,): 3 6.84 (m, 1H), 4.08 (m, 1H), 2.92 (t, 2H),
1.75 (m, 2H), 1.55 (m, 4H), 1.44 (s, 9H).

N-(2-bromophenyl)-N ’-[3—[N-"-[5-(tert—butoxycarbonylamino)—s- o
carboxypentyllaminosulfonyl]-4-chloro-2-hydroxyphenyl] urea .. .

Following the general procedure for urea formation outlined in example 15, N-[5-(tert-
butoxycarbonylarmno)-S-carboxypentyl]-3-ammo-6-chloro-2-hydroxybenzenesulfonamrde
(189mg, 0.42mmol) and 2- bromophenyhsocyanate (84mg, 0 42mmol) were coupled to form
the desired urea (20mg, 7%) LC-MS (m/z) 651.2 (MH).

N-[3- [N"-(S-ammo-S-carboxypentyl)ammosulfonyl]-4-chloro-2—hydroxypheny]]- (2~

bromophenyl) urea tnﬂuoroacetate

Following the general procedure for Boc deprotectlon in example 36, N-(2-bromophenyl)-
~[3-[N"-[5- (tert-butoxycarbonylanuno)-S-carboxypemyl]-anunosulfonyl]—4-chloro—2—

hydroxyphenyl] urea (108_rrrg_, 0.17mmol) was stirred in- ImL of trr_ﬂporoacetlc acid to form

the desired product (7Smg, 66%). LCMS (m/z) 5512 (M¥). .

Example 83 and 137: Preporarion of N—[S—[N_-'"[5-(tert$ntoxﬁarbonylamino)_—5-.- a
carb_oxypentyl]aminosulfoﬁyl]-4-_chloro-'2-hy(_lroxy_phenyl]-Nge(2,3—dichlorophyl)
urea and N-[3- [N"-(5-amixfé-s-carboxypentyl)anﬁnosulfonylj'-lt-cmom-z-
hydroxyphenyl]-N’-(2,3-dlchlorophenyl) urea hydrochlorlde
N-[3-[N"-[5-(tert-butoxycarbonylanuno)—S-carboxypentyl]armnosulfonyl]—4—chloro—2—
hydroxyphenyl]-N (2,3-d1chlorophenyl) urea S S
Following the general procedure for urea formation outlined in example 15, N-[5-(tert-
butoxycarbonylarmno)-5-carboxypentyl]-3-amnno-6-chloro-2-hydroxybenzenesulfonannde
(233mg, 0.518mmol) and 2, 3—drchloropheny11socyanate (98mg, 0 .318mmol) were coupled
to form the desn'ed urea (.IEO:ng, 30%). LC-MS (m/z) 641.2 (Mf'_?)_. .

N-[3- [N" (5-armno-S-carboxypentyl)ammosulfonyl]-4-chloro-2-hydroxypheny]]—N “(2,3-
drchlorophenyl) urea trlfluoroacetate : _ : :
Following the general procedure for Boc deprotection in example 36, N-[3—[N"-[5-(tert—
butoxycatbonylarmno)-S-carboxypentyl]anunosulfonyl]-4-chloro-2-hydroxyphenyl]-N-
(2,3-dichlorophenyl) urea (100mg. 0.16mmol) was stitred in lmt.,.;of trifluoroacetic acid to
form the desired product (78mg, 74%). LC-MS (m/z) 541.0 (M"’)._'.' :
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:Example 84 and 85: Preparation of N-(2-bromophenyl)~N’-[4-chloro-2-hydroxy-3-[N"-

(2-hydroxyethyl)aminesulfonyl] urea and N-(Z-bromopheny *N’-[3-[N"-[[(2-
bromophenylammo)carbdxy}ethyl]—anunosulfonyl]-4-chloro-z-hydroxyphenyl] urea
2-benzyloxyethylamine

To a solution of ethanolamine (5g, 81.8mmol) in 100mL of dried THF was added 60% NaH
(3.27g, 81.8mmol) at room temperature. The mixture was heated to reflux for 30min, then
benzyl chloride (9.32g, 73.6 mmol) was added. The resulting mixture was refluxed for 3
hours. The mixture was concentrated, the residue was diluted with 1N aq. HCI, extracted
with dichloromethane. The aqueous layer was adjusted to pH > 14 with 10% aq: NaOH,
extracted w.ilh dichloromethane. The organic was dried over MgSOy4, concentrated to give
desired product (10.11g, 82%). *H NMR (CDCl3): 8 7.34 (m, SH), 4.54 (s, 2H), 3.54 (t,
2H), 2.93 (1, 2H). -

N-(2-benzyloxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), 2-benzyloxyethyl amine( 1".04'g',
6.88mmol) and triethylamine(1.92mL., 13.76mmol) were reacted to form the desired ~ -

product (2.31g; 83%). '"H NMR (MeOD-d,): § 7.69 (d, 1H), 7.53 (d, lH), 7.25 (m, 3H) 7 14
(d, 2H), 4.26 (s, 2H), 3.45 (1, 2H), 3.36 (t, 2H). ' '

N-(2-benzyloxyethyl)-6-chloro-2-hydroxy-3—n1trobenzenesulfonatmde

Following the general hydrolysis procedure outlined in example 15, N-(2-benzyloxyethyl)—
2,6-dichloro-3-nitrobenzenesulfonamide (2.31g, 5.71mmol), 60% NaH (683mg; 17.1mmol) K
and water (103uL, 5.72mmol) were reacted to form the desired product (1 70g, 77%) LC- B
MS (m/z) 387.5(M ).

N-(2-hydroxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, N-(2-
benzyloxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (366mg, 0.95mmol) was
reduced with hydrogen and 10% Pd/C (170mg). The crude product (265mg) was carried on
to the next step without purification.

N-(2-bromophenyl)-N*-[4-chloro-2-hydroxy-3-[N"-(2-hydroxyethyl)-aminosulfonyl] urea
and N-(2-bromophenyl)-N*[3-[N"-{[(2-bromophenylamino)carboxylethylJaminosulfonyl]-
4-chloro-2-hydroxyphenyl] urea

Following the general procedure for urea formation outlined in éxample 15, crude N-(2-
hydroxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (265mg) and 2-
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bromophenylisocyanate(187mg, 0.95mmol) were coupled to form the desired urea 84-
(54mg, 12% for two steps). LC-MS (m/z) 466.0 (M*); and urea 85 (10mg, 1.6% for two
steps). LC-MS (m/z) 663.0 (M"')

Example 86 and 149: Preparation of N-| [3-[N"-(Z-bmzyloxyethyl)-ammosulfonyl}-4-
clﬂoro-Z-hydmxyphenyl]-N -(2,3-dichlorophenyl) urea and N-[3-[N"-(2-
hydroxyethyl)am1nosulfonyl]-4-chloro-2-hydroxyphenyl]-N’-(2,3 -dichlorophenyl) urea
N-(2-benzyloxyethyl)-3-amino-6-chloro-2-hydroxybenzenesunlfonamide

A mixture of N—(2-benzylpxjeth_yl)-6:chl_oro-2—hydroxy—3-nitrobeﬂz’enesulfonamide (157
mg, 0.41mmol) in THF (15m1‘.) and 5% aq. NaHCO3 (10mL) was stirred at room
temperature, sodium dithionite (1.5g) was added in 0.2g potion. “The mixture was acidified
with 1N aq. HCI, extracted with ethyl acetate. The organic layer was dried over MgSOy
and concentrated to give the desired product (120mg, 82%). LC-MS (m/z) 357.0 M)

N-[3- [N"-(2-benzyloxyethyl)anunosulfonyl]—4-chloro~2-hydroxyphenyl]-N -(2,3-
dichlorophenyl) urea

- Following the general procedure for urea formation outlined in example 15, N-(2-

benzyloxyethyl)-3-a_mlno-6_-ch_loro-2-hydroxybenzenesulfonarmde (119mg, 0.33mmol) and -
2,3-dichlorophenylisocyanate (44mg, 0.23mmol) were coupled to form the desired urea
(94mg, 75%). LC-MS (m/z) _546.0 M),

g N-[3-[N"-(2-hydroxyethyl)armnosulfonyl]-4-chloro-2—hydroxyphenyl]-N ~(2,3-
_dichlorophenyl) urea
- To-a solution of N-[3-[ "-(2-benzyloxyethyl)almnosulfonyl]-4-chloro-2—hydroxyphenyl]—

~(2,3-dichlorophenyl) urea (46mg, 0.08rmmmol) in 3mL of dichloromethane was added
iodotrimethylsilane (38mg, 0.19mmol). The mixture was stirred for 16 hours at room
temperature. Purification by column chromatographyon silica gel, eluting with ethyl -
acetate/hexane (60/40, v/v), gave the desired product (14mg, 37%).- LC-MS (m/z) 455.8 -
M.

Example 87, 88, and 89: Preparation of N-(2-bromophenyl)-N’-[4-chloro-3-(N"-
cyclopropylmethylaminosulfonyl)-2-hydroxy phenylJurea, N-{4-chloro- 3-(N"-
cyclopropy]methylaminosuifonyl)-z-hydroxyphenyl]-N’-(2,3-di_chlorophenyl) urea, -
and N-[4~chloro-3-(N"-cyclopropylmethylaminosulfonyl)-z-hydroxy]phenyl]-N’-(Z-
chlorophenyl)urea .

N-cyclopropylmethyl-2,6 dichloro-3-nitrobenzenesulfonamide
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Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1.5g, 5.2mmol), aminomethyl cyclopropane

‘hydrochloride (0.56g, 5.2mmol) and tnethylamme (1.8mL, 12.9 mmol) were reacted to

form the desired product (1.28g, 84%) LC-MS m/z 325 (M)

6-chloro-N-cyclopropylmethyl-2-hydroxy-3-hiirobenzenesulfonamide

Following the general hydrolysis pi'ocedure outlined in example 15, N-cyclopropylmethyl-
2,6 dichloro-3-nitrobenzenesulfonamide (0.85g, 2.6mmol), 80% NaH (0.23g, 9.8mmol) and
water (S6pL, 3.1mmol) were reacted to form the desired product (0.58¢g, 72%). LC-MS m/z
307 M),

3-amino-6-chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, 6-chloro-N-
cyclopropylmethyl-2-hydroxy-3-nitrobenzenesulfonamide (0.1g, 3. 2mmol) was reduced
with hydrogen and 10 % Pd/C (0.1g) to form the desired product (0. 08g, 89%). LC—MS m/z
277 (M"') '

N-(2-bromophenyl)-N"-{4-chloro-3-(N "-cyclopropylmethylarmnosulfonyl)—Z—hydroxy
phenyljurea

Following the general procedure for urea formation outlined in example 15, 3-amino-6-
chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamide (0.23g, 0.77mmol) and 2-’3
bromophenylisocyanate(100uL, 0.81mmol) were coup]cd to form the des:red urea (0 l9g,
52%). LC-MS m/z 474(M™),

N-{4-chloro-3-(N"- cyclopropylmethylam1nosulfonyl)-Z—hydroxyphenyl]—N ~(23
dichlorophenyl) urea

Following the general procedure for urea formation outlined in example 15, 3-amino-6-
chloro-N-cyclopropylmiethyl-2-hydroxybenzenesulfonamide (0. 23g, 0.77mmol) and 2,3~
dichlorophenylisocyanate (100uL, 0. 76mmol) were coupled to form the desired urea (0. 19g,
53%). LC-MS m/z 464 (M*).

N-[4-chloro-3-(N"-cyclopropylmethylammosulfonyl)—Z-hydroxyphenyl]-N (2—
chlorophenyl)urea

Following the general procedure for urea formation outlined in example 15, 3-amino-6-
chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamide (0 23g,' 0.77mmol) and 2-
chlorophenylisocyanate(95uL., 0. 79mmol) were coupled to form the des1red urea (0. 07g,
21%). LC-MS m/z 430 (M*).
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Example 90, 91, and 92: l_’reparation of N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-
[N“-methoxy-N';-methylar_ninosulfonyl)phenyl]urea, N-[4-chloro-2-hydroxy-3-(N"-
methoxy-N"-methylaminosulfonyl)phenyl]-N’-(2,3-dichlorophenyl)ureu, and N-(2-
chlorophenyl)-N’-[4-chloro-2-hydroxy-3_-(N"-r_nethoxy- .
methylammosult‘onyl)phenyl]urea _ | .

(N-methoxy N-methyl)-2 6—drchloro-3-nltrobenzenesulfonannde

Following the general procedure for sulfonarmde formation outlined in example 15, 2,6-
dlchloro-3—mtrobenzen_esulfony] chloride (1.5g, 5.2mmol), N,O-Dimethylhydroxylamine
hydrochloride (0.52g, 5.3mmol) and triethylamine (2.0mL, 14.3mmol) were reacted to form -
the desired product (l.OfI_g, 63%). LC-MS inlz_,315 M), '

(N—methoxy-N-methyl)—6—chloro-2-hydroxy—3-mtrobenzenesulfonamxde

Followmg the general hydrolysrs procedure outlmed in example 15, (N-methoxy, N- -
methyl)-2, 6-d1chloro-3-mtrobenzenesulfonarmde

(1.0g, 3.2mmol), 80% NaH (0.30g, 9.6mmol) and water (584, 3.2mmol) were reacted to
form the desired product (0.66g, 69%). LC-MS m/z 297 ), .

: (N-methoxy—N-methyl)—3—amino-6-chloro-2-hydroxybenzenesulfonamide :
~ Following the general hydrogenatlon procedure outlined in example 15, (N"-methoxy—N“ '
: _methyl)-6-ch]oro-2-hydroxy—3—nm'obenzenesulfonanude

(0.66g, 2.2mmol) was reduced with hydrogen and 10 % Pd/C (0.66g) to form the desrred
product (0.50g, 85%). LC-MS m/z 266.8 (M+).

N-(2-bromophenyl)-N [4-chloro-2-hydtoxy-3 [N"-methoxy- N"
methylammosulfonyl)phenyl]urea

-Following the general procedure for urea formatron outlined in example 15 (N"-methoxy-

N"-methyl)-3-amino-6-chloro-2-hydroxybenzenesuifonamide (0.15g, 0.56mmol) and 2-
bromophenylisocyanate (69111., 0.56mmol) were coupled to form the desired urea (0.12g,
45%). LC-MS m/z 464(M™).

N—[4-chloro-2—hydroxy-3—(N"-methoxy- "-methylaminosulfonyl)phenyl]-N-(2,3-
drchlorophenyl)urea

Following the general procedure for urea formatron outlined in example 15 , (N"-methoxy-
N' -methyl)-S-ammo-6-chloro—2—hydroxybenzenesulfonalmde (0.15g, 0.56mmol) and 2,3-
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dichlorophenylisocyanate (74uL, 0.56mmol) were coupled to form the desired urea (0.086g,
34%). LC-MS m/z 454(M™).

N-(2-chlorophenyl)-N’-[4~chloro—2—hydroxy-3-(N " methoxy-N "
methylaminosulfonyl)phenyllurea

Following the general procedure for urea formation outlined in example 15, (N"-methoxy-
N"-methyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (0.15g, 0.56mmol) and 2-
chlorophenylisocyanate (681L, 0.56mmol) were coupled to form the desired urea (0.077g,
33%). LC-MS m/z 420(M™).

. Example 93, 94, and 95: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-

(N"-pyrrolidinylaminosulfonyl)phenyl]urea, N-[4-chloro-2-hydroxy-3—(N"7
pyrrolidinylaminosulfonyl)phenyl]-N’-(2,3-dichlorophenyl)urea, and N-(2-
chlorophenyl)-N *<[4-chloro-2-hydrexy-3-(N"-pyrrolidinylaminosulfonyl)phenyl]urea
(N-pyrrolidinyl)-2,6 dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15,2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1.51g, 5.2mmol), pyrrolidine (435uL, 5.2mmol)
and triethylamine(1.1mL, 7.8mmol) were reacted to form the desired product (l 16g, 68%) -
LC-MS m/z 325(M1).

(N—pyrrolidin-yl)-6—chloro-2-hydroxy-3—nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, (N-pyrrohdmyl)-Z 6
dichloro-3-nitrobenzenesulfonamide

(1.12g, 3.4mmol), 80% NaH (0.31g, 10.3mmol) and water (74pL, 4.1mmol) were reacted
to form the des1red product (0.94g, 69%). LC-MS m/z 307(M™).

(N-pyrrolidiny})-3-amino-6-chloro-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, {N-pyrrolidinyl)-6-
chloro-2-hydroxy-3-nitrobenzenesulfonamide (0.73g, 2.4mmol) was reduced with hydrogen
and 10 % Pd/C (0.73g) to form the desnred product (0.69¢, crude) MS m/z (M+H) 276 9,
278.89, 279.88. :

N-(2-bromophenyl)-N’-[4—chloro-2‘-hydroxy-3'—(N "—pyrfolidinyl aminosulfqnyl)phehyl]nrea

Following the general procedure for urea formation outlined in example 15, (N-
pyrrolidinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide
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(0.23g, 0.83mmol) and 2-bromophenylisocyanate (102uL, 0.83mql) were coupled to
form the desired urea (0.1g, 26%). LC-MS m/z 476(M*).

N-[4-chloro-2-hydroxy-3- (N'-'-pyrrolldmylammosulfonyl)phenyl]-N ~(2,3-
dichlorophenyhurea . .

Following the general procedure for urea formation outlined in example 15, (N-
pyrrolidinyl)—3—an1ino-6-chloro-2-hydroiybenzenesulfonamidc:. :

(0.23g, 0.83mmol) and -2,3—di_chlorophenylisocyaﬁate(-l 10uL, 0.83mmol) were coupled to |
form the desired urea (0.10g, 26%). LC-MS m/z 464(M*).

N-(2-chlorophenyl)-N" [4-chloro-2-hydroxy-3 -(N"+ pyrrohdmylannnosulfonyl)phenyl]urea
Following the general procedure for urea formation outlined in example 15, (N--
pyrrolidinyl)-3-amino-6-chloro-2-hydroxybenzenesuifonamide

(0.23g, 0.83mmol) and 2-chlorophenylisocyanate(100uL, 0.83mmol) were coupled to form
the desired urea (0.1g, 28%). LC-MS m/z 420(M*). L

_. Example 96 and 97: Preparation of N-(2-bromophenyl)-N’-{4-chioro-2-hydroxy-3-[(4- .

pyridi'nylaminosnlfonyl]phenyl] urea and N-{4-chloro-2-hydroxy-3-[(4- . .

- . pyridinylaminosulfonyljphenyl}-N’-(2,3-dichlorophenyl) urea.

20

30

35

N-(4-Pyridiny1)-2,6-dichloro-3-nitrobenzenesulfonamide . .
Following the general procedure for sulfonamide formation outlined in example 15, 2,6--

_ dichloro-3-nitrobenzenesulfonyl chloride-(500mg, 1.72mmol), 4-aminopyridine

(165mg,1.75mmol) and triethylamine (0.36mlL,2.58mmol) were reacted to form the desired

. product (446mg, 76%). EI-MS m/z 346(M-H)".

N-(4—Pyridinyl)-6—chloro—27hydroxy-3-nitrobenzenesulfonamide_

Following the general hydrolysis procedure outlined in example 15, N-(4-pyridiny1)-2,6-
dichloro-3-nitrobenzenesulfonamide. (540mg, 1.55mmol), 80% NaH (217mg,7.25mmol)

an_d water (0.045mL, 2.46in1__nol)_were reacted to form the desired product (170mg, 33%).
EI-MS mv/z 328(M-H)". '

N-(4-Pyr1d1nyl)-3-ammo-6—chloro—2-hydroxybenzenesulfonam1de

Following the general hydrogenation procedure outlined in example 15, N-(4-pyndmyl)-6—
chlo_ro—2-hydroxy-3-nm'oben_zenesulfonamlde (22.0mg, 0.066mmol) was reduced with
hydrogen and Pd/C (10.3mg) to form the desired product {18.0mg, 90%). EI-MS m/z
298(M-H)".



10

15

20

30

35

WO 00/35442 PCT/US99/29940

N-(2-Bromophenyl)-N>(4-chloro-2-hydroxy-3-[(4-pyridinylaminosulfonyl]phenyl] urea
Following the general procedure for urea formation outlined in example 15 , N-(4-
pyridinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (52.6mg, 0.17mmol) and 2-
bromophenylisocyanate (0.0216mL., 0.17mmol) were coupled to form the desired urea
(66.5mg, 76%). EI-MS m/z 496(M-H)".

N-[4—Chloro-2-hydroxy—3—[(4-pyndmylam1nosxﬂfonyl]phenyl]-N ~(2, 3-d1chlorophenyl)
urea. |

Following the general procedure for urea formation outlined in example 15 , N-(4-
pyridinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (52.6mg, 0.017mmiol) and 2,3-
dichlorophenylisocyanate (0.023mL, 0.17mmol) were coupled to form the desired urea
(62.8mg, 73%). EI-MS m/z 485(M-H)".

- Example 98 and 99: N-(2-bromophenyl)-N'- [4-chloro-2-hydroxy-3-[[[2-(tetrahydro-z- :

furanyl)methylJaminosulfonyl]phenyl] urea and N-[4-chloro-2-hydroxy-3-[[[2-
(tetrahydro-z-furanyl)methyl]amnnosulfonyl]phenyl]-N’-(2,3-d1chlorophenyl) urea.
N-(2-Tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (997mg, 3 43mmol), 2-tetrahydrofurfurylamine - -
(0.37mL, 3.58mmol) and triethylamine (0. 72mL 5.16mmol) were reacted to form the
desired product (1.04g, 86%). EI-MS m/z 353(M-H)".

N-(2-Tetrahydrofurfuryl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide °

Following the general hydrolysis procedure outlined in example 15, N-(2- :
tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide (660mg, 1.86mmol), 80% NaH : . -
(169mg, 5.63mmol) and water (0.035mL, 1.95mmol) were reacted to form the desired

product (380mg, 61%). EI-MS m/z 335(M-H)".

N-(2-Tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, N-(2-
tetrahydrofurfuryl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (340mg, 1.01mmol)
was reduced with hydrogen and Pd/C (158mg) to form the desired product (304mg, 98%).
EI-MS m/z 305(M-H)".

N-(2-Bromophenyl)-N"[4-chloro-2-hydroxy-3-[[[2-(tetrahydro-2-
faranyl)methylJaminosulfonyl]phenyl] urea
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Following the general procedure for urea formation outlined in example 15 , N-(2- .
tetmhydrofurl"uryl)-_3—am_ino.-_6-chlorm2-hydroxybenzenesulfonamide (152mg, 0.49mmol)
and 2-bromophenylisocyanate (0.06 ImL, 0.49mmol) were co?iq_]od to form the desired urea
(98mg, 40%). EI-MS m/z S04(M-H)" o

N—[4-Chloro-2-hydroxy-3—[[[2-(tetrahydro—2-furanyl)methyl]ammosulfonyl]phenyl]-N'
(2,3-dichlorophenyl) urea .

Following the general procedure for urea formation outlmed in example 15, N-(2-
netrahydrofurfuryl)-3-armno—6—chloro-2-hydroxybenzenesulfonamrde (152mg, 0.49mmol)

and 2 3-drchlorophenyhsocyanate (0.065mL, 0.49mmol) were coupled to form the desired

urea (184mg, 76%). EI-MS m/z 492(M-H)".

Example 100 and 101: Preparation of N-(z-bromophenyl)-N [4-chloro-2-hydroxy-3-
[[[(2R)-(tetrahydm-z-furanyl)methyl]ammosulfonyl]phenyl] urea and N-[4-chloro-2-
hydroxy-3-[[[(2R) (tetrahydro-2-furanyl)methyl]ammosulfonyl]phenyl]-N -(2,3-
dichlorophenyl) urea.

N-((ZR)-Tetrahydrofurfuryl)-Z 6—drchloro-3—mtrobenzenesulfonarmdc

- Following the general procedure for sulfonamide formation outlined in example 15, -2,6-

drchloro-3-mtrobenzenesulfonyl chloride (993mg, 3.41mmol), (2R)-

tetrahydrofurfurylamine (0.36mL, 3.49mmol) and tnethylamrne(o 72mL, 5. 17mmol) were
. reacted to form the desired product (1.17g, 97%). EI-MS:m/z 353(M-H)‘

N-((2R)-Tetrahydrofurfuryl)—ﬁ-chloro-Z—l__lydroxy-3-nitroben_z_enesulfo_namide .
Following the general hyomlysis procedure outlined in example 15, N-((2R)- .
tetral_rydrofurfuryl)-2,6-;1@ohloro-3-nitrobenzene_sulfonamide Q1 .17g, 3.29mmol), 80% NaH
(303mg, 10. lrnm.ol) and Wate_r (0.063mL, 3.49mmol) were reacted to form the desired
product (690mg, 63%). EI-MS m/z 335(M-H)".

N-((2R)-Tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide. .
Following the genéral hydrogenation procedure outlined in ex_arnple 15, N-((2R)-
tetrahydrofurfuryl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (660mg, 1.96mmol)
was reduced with hydrogen and Pd/C (303mg) to form the desired product (563mg, 94%).
EI-MS m/z 305(M-H)". |

N-(2-Bromopheny!)-N [4-chloro-2-hydroxy-3-[[[(ZR) (tetrahydro-2-
furanyl)methylJaminosulfony!]phenyl] urea
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‘Following the general procedure for urea formation outlined in example 15 , N-((2R)-
. tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (260mg, 0.85mmol)

and 2-bromophenylisocyanate (0.11mL, 0.85mmol) were coupled to form the desired urea
(127mg, 30%). EI-MS m/z 504(M-H)"

N-{4-Chloro-2-hydroxy-3-[[[(2R)-(tetrahydro-2-furanyl)methylJaminosulfonyllphenyl]-N*
(2,3-dichlorophenyl) urea

Following the general procedure for urea formation outlined in example 15, N-((2R)-
tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (260mg, 0.85mmol)
and 2,3-dichlorophenylisocyanate (0.11mL, 0.85mmol) were coupled to form the desired:
urea (306mg, 75%). EI-MS m/z 492(M-H)'

Example 102 and 103: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-

- [[[(28)-(tetrahydro-2-furanyl)methyljaminosulfonyl]phenyl] urea and N-[4-chloro-2-

hydroxy-3-[[{(2S)- (tetrahydro-2-furanyl)methyl]ammosulfonyl]phenyl]-N’-(2,3-
dichlorophenyl) urea..
N-((2S)-Tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide

- ‘Following the general procedure for sulfonamide formation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (1.00g, 3.44mmol), (2S)-tetrahydrofurfurylamine

-(0.33mL, 3.20mmol) and triethylamine (0.72mL, 5.17mmol) were reacted to form the

desired produc_:t (1.12g, 99%). EI-MS m/z 353(M-H)".

N-((2S)-Tetrahydrofurfuryl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide
Following the general hydrolysis procedure outlined in example 15, N-((2S)-- ~
tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide (1.12g, 3.15mmol), 80% NaH
(284mg, 9.47mmol) and water (0.057mL, 3.16mmol) were reacted to form the desired -
product (280mg, 26%). EI-MS m/z 335(M-H)".

N-((25)-Tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide -
Following the general hydrogenation procedure outlined in example 15, N-((2S)-
tetrahydrofurfuryl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (270mg, 0.80mmol)

- was reduced with hydrogen and Pd/C (140mg) to form the desired product (226mg, 94%).

EI-MS m/z 305(M-H)".

N-(2-Bromophenyl)-N"-[4-chloro-2-hydroxy-3-[[[(2S)-(tetrahydro-2-
furanyl)methyl]aminosulfonyljphenyl] urea
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Following the general procedure for urea formation outlined in example 15 , N-((2S)-
tetrahydrofurfuryl)- 3—amino-6-chloro—2-hydroxybenzenesulfonamide (113mg, 0.37mmol)
and 2-bromophenyllsocyanate (0.045mL, 0.37mmol) were coupled to form the desired urea
(143mg, 77%). EI-MS m/z 504(M-H)~

N-{4-Chloro-2-hydroxy-3 [[[(ZS)-(tetrahydro-z-furanyl)methyl]ammosulfonyl]phenyl]-N’
(2,3-dichlorophenyl) urea .

Following the general procedure for urea formation outlined i in example 15, N-((2S)-
tetrahydrofurfuryl)—3-ammo-6-chloro-2-hydroxybenzenesu]fonamlde (113mg, 0.37mmol)
and 2,3-dichlorophenylisocyanate (0.049mL, 0.37mmol) were coupled to form the desired
urea (52 Smg, 29%}). EI-MS m/z 492(M-H)".

Example 104, 105, and 106: Preparation of N-(2-bromophenyl)-N [4-chloro-2- :
_hydroxy-3-(N "-cyclopentylammosulfonyl)phenyl]urea, N-[4-chloro-2-hydroxy~3-(N e

cyclopentylammosulfonyl)phenyl]-N’-(2,3-d|chlorophenyl)urea, and N-(2-
chlorophenyl)-N’-[4-ch|oro-2-hydroxy-3-(N"-cyclopentylamlnosulfonyl)phenyl]urea
(N-cyclopentyl)-2,6 dichloro-3-nitrobenzenesulfonamide -

Following the general procedure for sulfonamide formation outlmed in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1 .6g, 5.5mmol), cyclopentylamme (0.54ml.,
5.5mmol) and triethylamine (1.1miL, 7. 8mmol) were reacted to form the desu'ed product
(1.1g, 59%). LC-MS m/z 339(M+) ‘

(N—cyclopentyl)-6-chloro-2-hydroxy-3—mtrobenzenesulfonamlde

Following the general hydrolysis procedure outlined in example 15 (N-cyclopentyl)—2 6
dichloro-(3-nitrobenzenesulfonamide '
(0.76g, 2.2mmol); 80% NaH (0.22g, 7.3mmol) and water (45pL, 2.5mmol) were reacted to
form the desired product (0.49g, 68%). LC-MS m/z 321MH). . =

(N-cyclopentyl)-3-amin_o—6-chloro-2-hydroxybenz_enesu1fonam§ﬂ§ .

Following the general hydrogenation procedure outlined in cxa__@ple 15, (N-cyclopentyl)-6-
chloro-2-.hydroxy-3-nitrobenzenesnlfonamide (0.54g,.1 7mmol) "v:\'ras reduced with hydrogen
and 10 % Pd/C (0.54g) to form the desired product (0.45g, crude) LC-MS mv/z 291(M+)

N-(2-bromopheny!)-N- [4-chloro—2-hydroxy-3-(N"-cyclopentylammosulfonyl)phenyl]urea

Following the general procedure for urea formation outlined in _g_;__;ample 15, (N- -
cyclopenty!)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (0.15g, 0.52mmol) and 2-

-68-



10

15

20

30

35

WO 00/35442 " PCT/US99/29940

bromophenylisocyanate (64}.|L 0.52mmol) were coupled to form the desired urea (0.1g,

39%). LC-MS m/z 48, @),

N-[4—ch]oro-2-hydroxy—3—( “-cyclopentylaminosulfonyl)phenyl]-N*(2,3-
dichlorophenyl)urea-

Following the general procedure for urea formation outlined in example 15, (N-
cyclopentyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (0.15g; 0.52mmol) and 2,3-
dichlorophenylisocyanate(68pL, 0.52mmol) were coupled to form the desired urea (0 10g,
40%). LC-MS m/z 478(M™).

N-(2-chlorophenyl)-N*[4-chloro-2-hydroxy-3-(N"-cyclopentylaminosulfonyl)phenyl jurea
Following the general procedure for urea formation outlined in example 15, (N-
cyclopentyl)-3-amino-6-chioro-2-hydroxybenzenesulfonamide (0.15g, 0.52mmol) and 2-
chlorophenylisocyanate (62uL, 0.52mmol) were coupled to form the desired urea (0.1 g,
43%). LC-MS mv/z 444(M ). '

"Example 107, 108, and 109: Preparation of N-(2-bromophenyl)-N*-[4-chloro-2- -
< hydroxy-3-(N"-isoxazolidinylaminosulfonyl)phenyllurea, N-[4-chloro-2-hydroxy-3-(

N"-isoxazolidinylanunosulfonyl)phenyl]-N’-(2,3-dichlorophenyl)urea, and N-(Z-
chlorophenyl)-N’-[4-chloro-2-hydroxy-3-( N*- - '
isoxazolidinylaminosulfonyl)phenyljurea

N-(ethoxycarbonyl)isoxazolidine

To a solution of KOH (6.4g, 0.11mol) and hydroxyurethane (12g, 0.11mol) in ethanol '
(50mL) was added 1,3—dibromopropane (5.8mL, 0.057mol). The resulting suspension was
heated at reflux for 1 hour. After the-mixture was cooled to room temperature, an additional "
portion of KOH (3.2g, 0.055mol) and of dibromopropane (2.9mL., 0.028mol) was added.
The mixture was then refluxed for 1 hour, cooled to room temperature, and solvent was
evaporated. The residue was suspended in boiling ether three times and filtered. The -
combined filtrates were dried over sodium sulfate, filtered, and evaporated. A portion of 3g
of the crude product was purified by flush colurmn chromatography (EtOAC/Hexane,
gradient elution), yielding 1.18g of N-(ethoxycarbonyl)isoxazolidine. ' H NMR (CDCI13) §
1.15(t, 3H), 2.15 (q, 2H), 3.55(t, 2H), 3.8 (t, 2H),4.1(q, 2H).

Isoxazolidine hydrochloride
N-(ethoxycarbonyl)isoxazolidine (1:18g, 9.1mmiol) was dissolved in aqueous HCI (6N,
7mlL)and heated at reflux for 2 hours. After being cooled to room temperature, this solution
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was washed with ether (3x) and then evaporated affording crude isoxazolidine --
hydrochloride which was recrystalized from ethanol/ether yielding 0.79 g (80%) of -
isoxazolidine hydrochloride.' H NMR (CDCly; CH;0D), § 2.5 (g, 2H), 3.55 (t, 2H), 4.2(t,
2H).

(N-isoxazolidinyl)-2,6-di¢hloro-3_-nitrobenzenesulfonamide-

Following the general ptocedure for sulfonamide formation outlined in example 15, 2,6-
dichloro—3-nitrobenzenes_ulfonyl chlm:ide (1.5g, 5.2mmol), isoxazolidine hydrochloride
(0.56g, 5.2mmol) and triethylamine (2.2mL, 15.5 mmol) were reacted to form the desired
product (1.2g, 71%). LC-MS m/z 327 o).

(N-isoxazolidinyl)-6-ch1oro-2-hydroxy-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, (N-isoxazolidinyl)-2,6-
dichloro-3-nitrobenzenesulfonamide R : I

- (1.08g,.3.3mmol), 80% NaH {0.3g, 10.0mmol) and water (72;.tL 4mmol) were reacted to
form the desired product (0 79g, 77%). LC-MS m/z 309(M+). '

(N—lsoxazolxdmyl) 3—armno-6-chloro-2-hydroxybenzenesulfonannde .
Following the general hydrogenation procedure outlined in example 15, (N-nsoxazolldmyl)-
6-chloro-2-hydroxy-3-nitrobenzenesulfonamide -

- (0.84g, 2.7mmol) was reduced with hydrogen and 10 % Pd/C (0 84g) to form the desired

product (0.75g crude). LC-MS m/z 279(M+).

N-(2-bromophenyl)-N*-[4-chloro-2-hydroxy-3-(N"-
isoxazolidinylaminosulfonyl)phenyljurea -
Following the general procedure for urea formation outlined in gkample 15, (N--
isoxazolidinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide

(0.25g, O.90mmol) and 2-bromophenylisocyanate (110pL, 0.90mmol) were coupled to -
form the desired urea (0.1 g_, 23%). LC-MS m/z 476(M*). -

N-[4-chloro-2-hydroxy-3-(N "—isoxazohdmylanunosulfonyl)phenyl]—N -(2,3-
dichlorophenyl)urea
Following the general procedure for urea formation outlmed in'example 15, (N-
isoxazolidinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide '

(0.25g, 0.90mmol) and 2,3-dichlorophenylisocyanate (120uL, 0 91mmol) were coupled to
form the desired urea (0.10g, 24%). LC-MS m/z 466(M™).
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N-(2-chlorophenyl)-N[4-chloro-2-hydroxy-3-( N"-
isoxazolidinylaminosulfonyl)phenyljurea '

Following the general procedure for urea formation outlined in example 15, (N-
isoxazolidinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide

(0.25g, 0.90mmol) and 2-chlorophenylisocyanate (110pL, 0.91mmol) were coupled to form
the desired urea (0.1g, 23%). LC-MS m/z 432(M+).

Example 110, 111, and 112: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-
hydroxy-3-(N "-tetrahydroisoxazylaminosulfonyl)phenyl]urea, N-[4-chloro-2-hydroxy-
3-(N"'-tetrahydroisoxazylaminosulfonyl)phenyl]-N’-(2,3-dichlorophenyl)urea, and N-
(2-chlorophenyl)-N’-{4-chloro-2-hydroxy-3-(N"- o '
tetrahydroisoxazylaminosﬁlfonyl)phenyl]urea

N-(ethoxycarbonyl)tetrahydroisoxazine -
To a solution of KOH (3.34g, 59.6mmol) and hydroxyurethane (6.1g, 58.5mmol) in ethanol
(25mL) was added 1,4-dibromobutane (3.5mL, 29.3mmol). The resulting suspension was
heated at reflux for 1 hour. After the mixture was cooled to room témperature, an additional
portion of KOH (1.65g, 29.4mmol) and of dibromopropane (1.8mL, iSmrriol) was added.
The mixture was then refluxed for 1 hour, cooled to room teinperature, and solvent was
evaporated. The residue was suspended in boiling ether three times and filtered. The -
combined fil_trates were dried over sodium fulfate, filtered, and evaporated. A portion of 4g
of the crude’product was purified by flush column chromatography (EtOAC/Hexane, -
gradient elution), yielding 1.85g of N-(ethoxycarbonyl)tetrahydroisoxazine. ' H NMR'
(CDCly) & 1.05 (q, 3H), 1.45 (dd, 2H), 1.55 (dd, 2H), 3.4 (¢, 2H), 3.7 (t, 2H), 3.95 (q, 2HD.

Tetrahydroisoxazine hydrochloride

N-(ethoxycarbonyl)tetrahydroisoxazine (1.85g, 11.6mmol) was dissolved in aqueous HCI
(6N, 7.8mL)and heated at reflux for 7 hours. After being cooled to room temperature, this
solution was washed with ether (3x) and then evaporated affording crude tetraisoxazine
hydrochloride which was recrystalized from ethanol/ether yielding 0.74 g (52%) of
tetrahydroisoxazine hydrochloride.' H NMR (CH;OD) 5 1.85 (dd, 2H), 1.95 (dd, 2H), 3.4
(t, 2H), 425 (1, 2H).

(N-tetrahydroisoxazyl)-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride(1.75g, 6.0mmol), tetrahydroisoxazine
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hydrochloride (0.63g, 5.1mmol) and triethylamine (2.2mL, 15.5 mmol) were rcacted to
form the desired product (l-._32g, 75%). LC-MS m/z 341(M*).

(N-tetrahydrolsoxazyl)-6-chloro—2—hydroxy-3-mtrobenzenesulfonannde

Following the general hydrolysns procedure outlined in examp]e 15, (N-tetrahydrolsoxazyl)-
2,6 dichloro-3-nitrobenzenesulfonamide

(0.1g, 0.29mmol), 80% NaH (26mg, 0.88mmol) and water (6 3pl.., 0. 35mmol) were reacted
to form the desired product (50mg, 53%). LC-MS m/z 323(M*). -

: _(N—tetrahydroisoxa_zyl)_-3-gmino-.6_-chloro-2-hydroxybenzenesulf6namide }

Following the general hydrogenation procedure outlined in example 15, (N-
tetrahydr01soxazyl)-6-chloro-2-hydroxy-3-mtrobenzenesulfonamlde

- (0.76g, 2.35mmol) was reduced with hydrogen and 10 % Pd/C (0. 76) to form the dmxred

product (0.89g, crude). LC-MS m/z 293(M™).

Preparatlon of N-(2 bromophenyl)—N’-[4—chloro-2-hydroxy—3 N"-
_ tetrahydro1soxazylanunosulfonyl)phenyl]urea

Following the general procedure for urea formation outlined in. example I5,(N- -

_tetrahydro:soxazyl)—3—anuno-6—chloro-2-hydroxybenzenesulfonannde (0.3g, 1.0mmol) ahd

2-bromophenyhsocyanate (126pL., 1.0mmol) were coupled to form the desired urea (0.1g,
20%). LC- MS m/z 490(M+) '

N-[4—chloro-2-hydroxy-3-(N“ tetrahydrolsoxazylammosulfonyl)phenyl]-N -2, 3-
dichlorophenyl)urea

Following the general procedure for urea formation outlined in example 15, (N-
teu_'ahydroisoxazyl)—S—anﬁno-&chloro-2—hydroxybenzsnesulfonam_ide (0.3g, 1.0mmol) and
2,3-dichlorophenylisocyanate (135UL, 1.0mmol) were coupled _td form the desired urea
(0.1_0g. 20%). LC-MS iz ASO(M*), B

N-(2-ch]orophenyl)—N [4—chloro—2-hydroxy—3-(N"
tettahydrmsoxazylammosulfonyl)phenyl]urea _

Following the general procedure for urea formation. outlined in example 15, (N-
tetrahydr01soxazyl)-3-annno-6-chlm2—hydroxybenzenesulfonar_m_de (0.3g, 1.0mmol) and
2-chlorophenylisocyanate (124uL, 1.0mmol) were coupled to form the desired urea (0.1g,
22%). LC-MS m/z 446(M"?).
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- Example 113, 114 and 115: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-

hydroxy-3-[(2-isopropoxyethyl)aminosulfonyljphenyl] urea, N-[4-chloro-2-hydroxy-3-
[(2-isopropoxyethyl) aminosulfonyl]phenyl)-N’-(2,3-dichloropheny)) urea and N-[4-
chloro-2-hydroxy-3-[(2-isopropoxyethyl)-aminosulfonyl]phenyl]-N’-(2-chlorophenyl)
urea

N-(2-isopropoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1.50g, 5.16mmol); 2-aminoethyl isopropyl ether
(0.533g, 5.16mmol) and triethylamine (1.42mlL., lO.émeol) were reacted to form the
desired product (1.63g, 89%). LC-MS (m/2) 357.0 (MH). .

N—(2—isopropoxyethyl)—6—chloro—2—hydroxy-3-hitrobenzenesulfonamid'e :
Following the general hydrolysis procedure outlined in example 15, N-(2-1eopropoxyethyl)-
2,6-dichloro-3-nitrobenzenesulfonamide (1.635g, 4. 58mmol), 60% NaH (0.41g,
13.74mmol) and water (0.099mL., 5.50mmol) were reacted. The crude product (1.676g)
was carried on to the next step without purification. LC-MS (m/z) 340 (M-H)*.

N-(2-isopropoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, crude N-(2-
isopropoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.17g) was reduced with
hydrogen and Pd/C (350mg). The crude product (1.086g) was carried on to the next step
without punf' cation. 'H NMR (MeOD-d,): 5 6.92 (d 1H), 6.85(d, 1H), 3 45 (m, 1H), 3.39
(t. 2H), 3.10 (t, 2H) 1.05 (d, 6H).

N-(2-bromophenyl)-N’-[4-chloro—2-hydroxy-3—[(2-isopropoxyethyl)—aminosulfonyl]phenyl]
urea ' ' '
Following the general procedure for urea formation outlined in example 15, crude N-(2-
isopropoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (362mg) and 2-
bromophenylisocyanate (0.132mL, 1.07mmol) were coupled to form the desired urea
(155mg, 29% for 3 steps). LC-MS (m/z) 508 (M-H)"‘.

N-{4-chloro-2-hydroxy-3-[(2-isopropoxyethyl) aminosulfonyl}phenyl]-N*-(2,3-
dichlorophenyl) urea

Following the general procedure for urea formation outlined in example 15, crude N-(2-
isopropoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (362mg) and 2,3-
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dichlomphenyliéocyanal_:e (0.141mL, 1.07mmol) were coupled to form the desired urea
(264mg, 50% for 3 steps). LC-MS (m/z) 498 (M-H)* .

N—[4—ch_1oro-2—hydroxy-3-[(_2-isopropoxyethyl)am_i_n_osulfonyl]phenyl]-N’-(Z-chlorophenyl)
urea |

Following the general prdc_edure for urea formation outlined in example 15, crude N-(2-
isopropoxyéthyl)—3—amin6-_6-chloro-2-hydroxybenzenesulfonamidé (362mg) and 2- .
chlorophenylisocyanate (0.129mL, 1.07mmol) were coupled to _f_onn the desired urea
(170mg, 34% for 3 steps). LC-MS (m/z) 462 (M-H)* - .

Example 116, 117 and 118: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2- -
hydroxy-3- [(2-ethoxyei:hyl)a_minosulfonyl]phenyl_] urea, N-_[4.-c_hloro-2-hydroxy-3-[(2-
eth_quethyl) aminosulfonyl]phe_l_lyI]-N’-(2,3-dichlomphenyi),urea and N-[4-chloro-2-
hydro‘xy-3-[(2-ethoxyethyl)-aminosulfonyl]phenyl]-N’-(2-chlprophenyl) urea.
N-(2-ethoxyethyl)-2 6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (1.50g, 5.16mmot), 2-aminoethy] ethyl ether

. (0.46g, 5.16mmol) and triethylamine.(1.42mL, 10.32mmol) were reacted to form the - - -
© . desired product (1.78g, lQO%). LC—M_S (m/z) 345.0 (M+)_.-
20
- N—(2-ethoxyethyl)-6-chloro-2-hydroxy-3-mtrobenzenesulfonamlde

Following the general hydrolysxs procedure outlined in example 15, N-(2—cthoxyethyl)—2 6~

. dichloro-3-nitrobenzenesulfonamide (1.78g, 5.16mmol), 80% NaH (0.46g, 15.48mmol) and

water (111pL, 6.20mmiol) were reacted. The crude product (1.63g) was carried onto the

© next step without purification. LC-MS (m/z) 325.0(M*).

N;(2-e_thoxyéthyl)-3‘-amino-6—chloro-2-hydroxybenzenesulfonamide
Following the general hydrogenation procedure outlined in example 15, crude N-(2-
ethoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (0.98g) was reduced with

. hydrogen and Pd/C (250mg). The crude product (1.01g) was carricd onto the next step. .

without purification. 'H NMR (MeOD-d,): 8 6.88 (m, 2H), 3.40 ((, 2H), 3.36 (m, 2H), 3.13
(t, 2H), 1.08 (t, 3H).

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[(2-ethoxyethyl)aminosulfonylJphenyl] urea
Following_ the general procedure for urea formation outlined in example 15, crude N-(2-
ethoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (333mg) and 2-

-74 -



10

15

35

- WO 00/35442

bromophenylisocyanate (204mg; 1.03mmol) were coupled to form the desired urea (130mg,
26% for 3 steps). LC-MS (m/z) 494.0 (M-H)*.

N-{4-chloro-2-hydroxy-3-[(2-ethoxyethyl) aminosulfonyl]phenyl}-N*(2,3-dichlorophenyl)
urea.

Following the general procedure for urea formation outlined in example 15, crude N-(2-
ethoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (333mg) and 2,3-
dichlorophenylisocyanate (194mg, 1.03mmol) were coupled to form the desired urea
(185mg, 37% for 3 steps). LC-MS (mi/z) 484.0 (M-H)"’

N-[4-chloro-2-hydroxy—3-[(2-xsopropoxyethyl)ammosulfonyl]phenyl]-N (2-chlorophenyl)
urea

Following the general procedure for urea formation outlined in example 15, crude N-(2-
ethoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (333mg) and 2-
chlorophenylisocyanate (158mg, 1.03mmol) were coupled to form the desired urea (138mg,_
30% for 3 steps). LC-MS (m/z) 448. 2(M-H)"‘ '

-Example 119, 120 and 121: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-
‘hydroxy-3-[(2-methoxycarbonyl)azetidin-1-yl}sulfonylphenyl] urea, N-[4-chloro-2-

hydroxy-3-[(Z-methoxycarbonyl)azeﬁdin-l-yl]sulfonylphehyl]-N’-(2,3-dichlorophenyl)
urea and N-[4-ch]oro-Z-hydroxy-S—[(2-carboxy)-azet|dm-l-yl]sulfonylphenyl]-N’-(Z 3.
dichlorophenyl) urea

2-acetoxy-L-azetidine

A solution of L-azetidine-carboxylic acid (700mg, 6.92mmol) and 1mL of
chlorotrimethylsilane in 10mL of methanol was heated to reflux overnight. The mixture
was concentrated to give the desired product quantitatively (796mg), no purification. 'H
NMR (CDCl3): 8 9.49 (s, 1H), 5.20(m, 2H), 4.27 (m, 1H), 4.14 (m, 1H), 3.82 (s, 3H), 2.81
(m, 1H), 2.71 (m, 1H).

2,6-dichloro-1-[(2-methoxycarbonyl)azetidin-1-yl]sulfonyl-3-nitrobenzene

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (2.01g, 6.92mmol), 2-acetoxy-L-azetidine
(796mg, 6.92 mmol) and triethylamine(1.75mL, 17.3mmol) were reacted to form the
desired product (1.84g, 72%). '"H NMR (CDCl3): 8 7.68 (d, 1H), 7.61 (d, 1H), 5. 09 (, lH),

-4.46 (m, 1H), 4.06 (m, 1H), 3.59 (s, 3H) 255 (m, lH), 2.49 (m, 1H).

6—chloro-2—hydroxy-1-[(2-methoxycarbonyl)azetidin-l-yl]sulfonyl—S—nitrobenzene
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To a solution of 2,_6-di<_:h!oro—_l -[(2-methoxycarbonyl)azetidin-1 -yl]sulfonyl-3-nitrobenzene
(1.94g, mmol) at room temperature was added potassium supeiqxide (946mg, 13.3mmol) in
SO0mg potion. The mixture was stirred for 20 hours. The mix;uré was acidified with 1N aq.
HC], extracted with ethyl acetate. Purification by column chrdmatography on silica gel,
eluting with ethyl acetate/hexane/acetic acid (40/58/2, viviv) gave the desired product
(767mg, 42%). LC-MS (m/z) 351.0 M), :

6-chloro—2-hydroxy-l-_[(27methoxycarbonyl)azetidin-l.-yl]'sulfonylaniline -
Following the general hydrogenation procedure outlined in example 15, 6-chloro-2-
hydroxy-l-[(2—methox}/carbonyl)azetidin-l-y]]sulfonyl-3-nitr<_>benzene (742mg, 2.12mmol)

. was reduced with hydrbgén and 10% Pd/C (250mg) to form the desired product (649mg,

96%). '"H NMR (MeOD-dy): 3 6.86 (m, 2H), 4.95 (t, lH), 4.17 (m, 1H), 3.94 (m, 1H), 3.56
(s, 3H), 2.45 (m, 2H)

N-(2-bromophenyl)-N [4-chloro-2—hydroxy-3-[(2-methoxycarbonyl)azetndm—l-
yl]sulfonylphenyl] urea . . _ . S :
_Following the general procedure for urea formation outlined in example 15, 6-chloro-2-
hydroxy-1- [(Z-mmoxycarbonyl)azetldm- -yl]sulfonylaniline (325mg, 1.0tmmol) and 2-
bromophenyhsocyanate (201mg, 1.01mmol).were coupled to fonn the desired urea (390mg,

~ 14%). LC-MS (m/z) 520 0 (MH).

N-[4-chloro-2—hydroxy-3 [(2—methoxycarbonyl)azet1dm— -yl]sulfonylphenyl]-N (2 3-

- dichlorophenyl) urea

Following the general pmcedure for urea formanon outlined in example 15, 6-chloro-2-
hydroxy-1-[(2-methoxycarbonyl)azetidin-1-yl]sulfonylaniline (325mg, 1.01mmol) and 2,3-
dichlorophenylisocyanate (190mg, 1.01mmol) were coupled to form the desired urea
(479mg, 93%). LC-MS (m/z) 510.0 (M), | -

N-[4—chloro—2-hydroxy-3 [(2-carboxy)-azzt1dm- -yl]sulfony]phenyl]-N’-(Z 3-
dichlorophenyl) urea ~

A solution of N-[4-chloro-2-hydroxy-3-[(}methoxycatbonyl)azeudm- -yl]sulfonylphenyl]—
N*(2,3-dichlorophenyl) urea (359mg, 0.71mmol) and lithium hydroxide monohydrate
(296mg) in methanol (lomL) and water (JmL) was stirred at room temperature for 16
hours. The mixture was concentrated, the residue was acidified \_\ﬁt,h 1IN ag. HCl. The
resulting mixture was ﬁl_tered, the white solid was collected and dried in vacuo to give the
desired product (332mg, 95%). LC-MS (m/z) 496.0 (M™).
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Example 122, 123 and 124: Preparation of N-(2-bromophenyl)-N’-{4-chloro-2-
hydroxy-3-[N"-[3-(4-morpholinyl)propyl]aminosulfonyl]phenyl] urea hydrochloride,
N-[4-cl|loro-2-hydroxy-3-[N"-[3-(4~m6rpholinyl)propyl]-aminosulfonyl]phenyl]-N’-
(2,3-dichlorophenyl) urea hydrochloride and N-[4-chloro-2-hydroxy-3-[N"-[3-(4-
morpholinyl)propyllaminesulfonyllphenyl]-N’-(2-chlorophenyl) urea hydrochloride
N-[3-(4-morpholinyl)propyl]-2,6-dichloro-3-nitrobenzenesulfonamide '
Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), 4-(3-aminopropyl)morpholine
(993mg, 6.88mmol) and triethylamine(1.92mL., 13.76mmol) were reacted to form the
desired product (2.04g, 74%). LC-MS (m/z) 398.0 (M1).

N-[3-(4-morpholinyl)propyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

“Following the general hydrolysis procedure outlined in example 15, N-[3-(4-

morpholinyl)propyl]-2,6-dichioro-3-nitrobenzenesulfonamide (1.0g, 2.51mmol), 60% NaH °
(301 mg, 7.53mmol) and water (54uL, 3.0mmol) Wem reacted. The mixture was acidified
with 4.0N HCl in 1,4-dioxane and concentrated to give the crude product (1.01g), which

was carried onto the next steps without purification. LC-MS 380.0 (M+). '

N-{[3-(4-morpholinyl)propy}}-3-amino-6-chloro-2-hydroxybenzenesulfonamide

Following the general hydrogenation procedure outlined in example 15, crude N=[3-(4- * "
morpholinyDpropyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.01g) was reduced =
with hydrogén and 10% Pd/C (250mg). The crude product (890mg) was carried onto the
next step without purification. '"H NMR (MeOD-d,): 5 6.86 (m, 2H), 3.87 (m, 4H), 3.15 (m,
6H), 2.98 (t, 2H), 1.92 (m, 2H).

N-(2-bromophenyl)-N"[4-chloro-2-hydroxy-3-[N"-[3-(4-morpholinyl)propyl}-
aminosulfonyIjphenyl] urea hydrochloride

Following the general procedure for urea formation outlined in example 15, crude N-{3-(4-
morpholinyl)propyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (297mg) and 2-
bromophenylisocyanate (166mg, 0.83mmol) were coupled to form the desn‘ed urea (191mg,
39% for 3 steps). LC-MS (m/z) 549.2 (M"')

N—[4-chloro-2—hydroxy—3-[N"-[3-(4-morpholmyl)propyl]annnosulfmyl]phenyl]-N’—(2 3-
dichlorophenyl) urea hydrochloride

Following the general procedure for urea formation outlined in example 15, crude N-[3-(4-
morpholinyDpropyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (297mg) and 2,3-
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dichlorophenylisocyanate (157mg, 0.83mmol) were coupled to form the desired urea
(134mg, 28% for 3 steps). LC-MS (m/z) 539.2 (M*). . .

N-[4-chloro-2-hydroxy-3-[N"-[3-(4-morpholinyl)propyl]Jaminosulfonyl}phenyl}-N*(2-
chlorophenyl) urea hydrochloride - . :

Following the general procedure for urea formation outlined in example 15, crude N-{3-(4-
morpholinyl)propyl]-3—arr_ii_nd-_6-chloro-2-hydroxybenzenesulfonamide (297mg) and 2-
chlorophenylisocyanate (127mg, 0.83mmol) were coupled to form the desired urea (133mg,
29% for 3 steps). LC-MS (m/z) 503.2 (M*). |

Example 125 and 126: Preparation of N-(2-bromophenyl)-N’-{4-chloro-2-hydroxy-3-
[S+(-)-(2-methoxymethyl)pyrrolidin-1-yljsulfonylphenyl] urea and N-(2-bromophenyl)-
N’-{4-chlero-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)pyrrolidin-1-yl]sulfonylphenyl)
urea o - :

- 2,6-dichloro-1-{S-(-)-(2-methoxymethyl)pyrrolidin-1-yljsulfonyl-3-nitrobenzene

Following the general procedure for sulfonamide formation-outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), S-(-)-2- .
(methoxymethyl)pyrrolidine (793mg, 6.88mmol) and triethylamine(1.9mL, 13.76mmol) "
were reacted to form the -desir_ed product (2.2mg, 87%). LC—MS_ (m/z) 369.0 (M™). :

6-chloro-2-hydroxy— -[S-(-)-(Z-methoxymethyl)pyrrohdm—1-yl]sulfonyl—S-mtrobenzene

Following the general hydrolysis procedure outlined in example 15,

2,6-dichloro-1-[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl]sulfonyl-3-nitrobenzene (1.0g,
2.71mmol), 60% NaH (325mg, 8.13mmol) and water (S9uL., 3.3mmol) were reacted. The
crude product (1.0g) was carried onto the next step without purification. LC-MS (m/z)

- 351.0 (M),

4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl]sulfonylaniline

Following the general hydrogenation procedure outlined in example 15, crude 6-chloro-2-
hydro_xy—l-[S-(-_)-(2-methpxymethyl)pyrrolidin—l_-yl]sulfonyl-3¢nitrobenzene (1.0g) was
reduced with hydrogen énd 10% Pd/C (320mg). The crude product (0.92g) was carried onto
the next step without punficanon 'H NMR (MeOD-d,): 3 6.91 (d, 1H), 6.89 (d, lH), 441
(m, 1H), 3.39 (m, 2H), 3.21 (s, 3H), 1.83-1.97 (m, 6H).

N-(2-bromophenyl)-N*-[4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyDpyrrolidin-1-
yl]sulfonylphenyl] urea .
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Following the general procedure for urea formation outlined in example 15, crude 4-chloro-
2-hydroxy-3-[S-(-)-(2-methoxymethyl)pyrrolidin-1-yiJsulfonylaniline (306mg) and 2-
bromophenylisocyanate (188mg, 0.95mmol) were coupled to form the desired urea
(170.4mg, 35% for 3 steps). LC-MS (m/z) 520.0(M™*) '

N-(2-bromophenyl)-N*[4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)pyrrolidin- i -
yl]sulfonylphenyl] urea

To a solution of N-(2-bromopheny!)-N"-{4-chloro-2-hydroxy-3-[S-(-)~(2-
methoxymethyI)pyrrolidin-1-yl]sulfonylphenyl] urea (92mg, 0.18mmol) in dichloromethane
at ice-bath was added 1.0M boron tribromide (0.53mL, 0.53mmol) in dichloromethane.

The mixture was stirred for 16 hours. Purification by column chromatography on silica gel,
eluting with ethyl acetate/hexane (50/50, v/v) gave the desired product (65mg, 73%). LC-
MS (m/z) 506.0 (M™").

Example 127 and 128: N-{4-chloro-2-hydroxy-3-[{S-(-)-(2-methoxymethyl)pyrrolidin-1-
yllsulfonylphenyl)-N’-(2,3-dichlorophenyl) urea and N-[4-chloro-2-hydroxy-3'-[S-'(-)-
(2-hydroxymethyl)-pyrrolidin-1-ylsulfonyl]phenyl}-N’-(2,3-dichlorophenyl) urea”
N-[4-chloro-2-hydroxy-3- [S-(-)-(2-mcthoxymethyl)pyrrohdm-l -yl]sulfonyl—phenyl]-N -(2,3-
dichlorophenyl) urea

Following the general procedure for urea formation outlined in example 15, crude 4-chloro- -
2-hydroxy-3-[S-(-)-(2-methoxymethyl)pyrrolidin- -yl}sulfonylaniline (306mg) and 2,3-
dichlorophenylisocyanate (179mg. 0.95mmol) were conpled to form the desired urea
(218mg, 45% for 3 steps). LC-MS (m/z) 510.2 (M’) ' S |

" N-[4-chloro-2-hydroxy-3-[S-(- )-(2-hydtoxymethyl)—pyrrohdm— -y]]sulfonyl]phenyl-N’—(2 3

dichlorophenyl) urea

Following the deprotection procedure outlined in example 126, N-f4-chloro-2-hydroxy-3-
[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl}sulfonyl-phenyl]-N>(2,3-dichloropheny!) urea
(80mg, 0.16mmol) and 1.0M boron tribromide (0.78mL., 0.78mmol) were reacted to the
desired product (50mg, 64%). LC-MS (m/z) 494.0 (M"). -

Example 129 and 130:N-[4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyl)-pyrfolidin-l-
yllsulfonylphenyl]-N’-(2-chlorophenyl) urea and N-[4-chlord-2-hydroxy-3-[S-(-)-(Z-
hydroxymethyl)-pyrmlidin-l-yl]sulfonylp’henyl]-N’-(2-chlorophenyl) urea
N-{4-chloro-2-hydroxy-3-[S~(-)-(2-methoxymethyl)pyrrolidin-1 -yl]sulfonylphenyl]-N ~(2-
chlorophenyl) urea
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Following the general procedure for urca formation outlined in example 15, crude 4-chloro-
2-hydroxy-3-[S-(-)-(Z-mihoxymethyl)pyrrolidin- -yl]sulfonyla’niline (306mg) and 2-
chlorophenylisocyanate (146mg, 0.96mmol) were coupled to form the desired urea (129mg,
29% for 3 steps). LC-MS (m/z) 474.2 (M").

N-[4-chloro-2-hydroxy-3-{S-(—)~(2—hydroxymethyl)-pyrrolidin.—! -yljsulfonylphenyl}-N-(2-
chlorophenyl) urea N

Following the deprotection procedure outlined in example 126, N-[4-chloro-2-hydroxy-3-
[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl]sulfonyl phenyl]-N’-(Z_-.cBlorophenyl) urea (63mg,
0.13mmol) and 1.0M boron tribromide (0.65mL, 0.65mmol) were reacted to give the
desired product (35nig, 58%). LC-MS (m/z) 460.0.(M").

Example 131 and 132: Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-
[S-(2-methoxycarbonyl)pyrrolidin-1-yljsulfonylphenyl] ur_é.a and N-(2-bromophenyl)-
N’-[4-chloro-2-hydroxy-3-[S-(2-carboxy)pyrrolidin-1-yljsulfonylphenyl] urea
2,6-dichloro-1-[S-(2-methoxycarbonyl)pyrrolidin-i -yl]sulfonylé-nitrobenzene

Following the general procedure for sulfonamlde formation outhned in example 15, 2,6-
d1chloro-3-mtrobenzenesulfonyl chloride (4.79g, 16.5mmol), L-proline methy] ester
hydrochloride (2.73g, 16.5mmol) and triethylamine(4.60mL, 33l_nmol)- were reacted to form

‘the desired product (5.02g; 79%). LC-MS (m/z) 383.0 (M").

6-chloro-2-l;ydroxy-1—[_S-_(Z—methoxycarbqnyl)pyrr'olidin-l-yl]_sqlfonyl-B-nitrobenzme

To a solution 2,6-dichloro;l-[S-(Z-mthoxycarbonyl)pyrrolidin—_l.-yl}sulfonyl-3-. .
nitrobenzene (1.0g, 2.6mmol) at room temperature was added 'p_ot_assium superoxide
(370mg, 5.2 mmol) in 50mg potion. The mixture was stirred for 16 hours. The mixture was
acidified with IN aq. HC), extracted with ethyl acetate. Purification by column
chromatography on silica gel, eluting with ethy! acetate/hexane/acetic acid (50/48/2, viviv)
gave the desired product (384mg, 40%). LC-MS (m/z) 365.2 ).

4-chloro-2-hydroxy-3-[S_-(2—m¢thokycarbonyl)pyrrol_idin—lfyl]su_lfonylaniline
Following the general hydrogenation procedure outlined in example 15, 6-chloro-2-

,hydroxy-1-[S—(_2-methoxygarbonyl)pyrrolidin-1'-yl]sulfonyl—3-ni_tfobenzene (380mg,

1.04mmol) was reduce;l_w_ith hydrogen and 10% Pd/C (110mg) to form the desired product
(340mg, 98%). '"H NMR (MeOD-d,): 5 6.84 (m, 2H), 4.58 (m, 1H), 3.67 (s, 3H), 2.25 (m,
2H), 2.10 (m, 2H), 1.95 (m, 2H).
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N-(2-bromophenyl)<N*-{4-chloro-2-hydroxy-3- [S-(2-methoxycarbonyl)pyrrohdm-1-
ylJsulfonylphenyl] urea

Following the general procedure for urea formation outlined in example 15, 4-chloro-2-
hydroxy-3-{S-(2-methoxycarbonyl)pyrrolidin-1-yl}sulfonylaniline (339mg, 1.01mmol) and
2-bromophenylisocyanate (201mg; 1.01mmol) were coupled to form the desired urea
(223mg, 41%). LC-MS (m/z) 534.0 (M)

N-(2-bromophenyl)-N"[4-chloro-2-hydroxy-3- [S-(2-carboxy)pyrrohdm—l -
ylisulfonylphenyl] urea

A solution of N-(2-bromophenyl)-N*- [4-ch]oro-2—hydroxy-3 [S-(2-
methoxycarbonyl)pyrrolidin-1-yl]sulfonylphenyl] urea (40mg, 0.075mmol) and lithium -

-hydroxide monohydrate (40mg) in methanol (10mL) and water (1mL) was stirred at room

temperature for 16 hours. The mixture was concentrated, the residue was acidified with 1N
aq. HCL. The resulting mixture was filtered, the white solid was collected and dried in
vacuo to give the desired product (39mg," 100%). LC-MS (m/z) 520.0 (M*1)

Example 133, 134 and 135: Preparatmn of N-(2-bromophenyl)-N’- [3-[N"-(tert- :
butyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea, N-[3-[N"-(tert-
butyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N*-(2,3-dichlorophenyl) urea and N-- -
[3-[N"-(tert-butyl)aminosulfonyl}-4-chloro-2-hydroxylphenyl]-N’-(2-chlorophenyl)

urea -

N-(tert—butyl-)-z,ﬁ-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- =

-dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), tert-butylamine (503mg,

6.88mmol) and triethylamine(1.43mL, 10.32mmol) were reacted to form the desired
product (1.67g, 75%). 'H NMR (MeOD-d,): 5 7.91 (d, 1H), 7.78 (d, 1H), 1.25 (s, 9H).

N-(tert-butyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N-(tert-butyl)-2,6--
dichloro-3-nitrobenzenesulfonamide (1.67g, 5.1mmol), 60% NaH (612mg, 15.3mmol) and
water (92iL, 5.1mmol) were reacted to form‘the crude product (1.54g), which was carried
on to the next step without purification. "H NMR (MeOD-d,): 3 8.00 (d, 1H), 7.08 (d, 1H),
1.24 (s, 9H).

N-(tert-butyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide
Following the general hydrogenation procedure outlined in example 15, crude N-(tert-
butyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.54g) was reduced with hydrogen
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and 10% Pd/C (670mg). The crude product (1.23g) was carried on to the next step without
purification. "H NMR (MeOD-d,): & 6.82 (m, 2H), 1.22 (s, 9H).

N-(2-bromophenyl)-N*-[3-[N"-(tert-butyl)aminosuifonyl}-4-chloro-2-hydroxyphenyl] urea -
Following the general procedure for urea formation outlined in example 15, crude N-(tert-
butyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (410mg) and 2-
bromophenylisocyanate (322mg, 1.62mmol) were coupled to form the desired urea (228mg,

© 32% for 3 steps). LC-MS (m/z) 478.0 (M*) .

N-[3 [N* (tert-butyl)armnosulfony]]-4-ch]oro-2-hydroxyphenyl]-N (2, 3-dxchlorophenyl)
urea . . :
Following the general procedure for urea formation o_ut_.lined in example 15, crude N-(tert-
butyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (410mg) and 2,3-
dichlorophenylisocyanate (304mg, 1.62mmol) were coupled to form the desired urea
(336.1mg, 49% for 3 step_s:)'..LC.-MS (m/z) 468.0 M+)

N-[3-[N"-(tert‘-butyl)aminosulfonyl]-4-ch_loro-_2-hydroxy_lphényl_]_-_N’-{Z—_chlorophenyl) urea
Following the geheral pi'oceduré for.urea formation outlined in éxample 15, crude N-(tert-
butyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (410mg) and 2-- - _ .
chlorophenylisocyanate (249mg 1.62mmol) were coupled to form the desired urea (243mg,
38% for 3 steps). LC-MS (m/z) 432.0 (M) ' '

Example 138 and 139: Preparation of N-[3-[N"-[S-(tert-butoxycarbonylamino)-5- - -

carboxypentyl]aminosulfohyl]-4-chloro-2-hydroxyphenyl]-N ’-(Z-chlorophenyD urea

and N-[3-[N"-(5-ammo-5-carboxypentyl)am1nosulfonyl]-4-chloro-2-hydroxyphenyl]-
N’-(2-chlorophenyl) urea hydmchlonde

N-[3-[N"- [5-(tert—butoxycarbonylarmno)-5-carboxypentyl]armnosulfonyl]-4~chloro—2—

hydroxyphenyl]-N-(2-chlorophenyl) urea : .

Following the general procedure for urea formation outlined in- example 15, N-[5-(tert-

butoxycarbonylamino)-5-carboxypentyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide

(233mg, 0.52mmol) and 2-chlorophenylisocyanate (80mg, 0.52mmol) were coupled to form

the desired urea (97mg, 31%). LC-MS (m/z) 605.2 (M*).

N-[3- [N"-(5—am1no-S-carboxypentyl)anunosulfonyl]—4~chloro-2-hydroxyphenyl]-N’~(2—
chlorophenyl) urea hydrochloride

Following the general procedure for Boc deprotectlon m example 36, N—[3-[N"-[5-(tert-
butoxycarbonylamino)-5-carboxypentyl]laminosulfonyl}-4-chloro-2-hydroxyphenyl]-N-(2-

-82-



10

15

-20

30

35

WO 00/35442 - PCT/US99/29940

chlorophenyl) urea (104mg, 0.17mmol) was stirred in 1mL of trifiuoroacetic acid to form
the desired product (64mg, 61%). LC-MS (m/z) 505.0 (M*).

Example 142, 143 and 144: Preparation of N-[4-chloro-3-(1,1-
dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]-N’-(2,3-dichlorophenyl) urea, N-(2-
bromophenyl)-N’-[4-chloro-3-(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]
urea and N-[4-chloro-3-(1, 1-dloxidotluomorphohnosulfonyl)-Z-hydroxyphenyl]-N’-(2-
chlorophenyl) urea
6-chloro-1-(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxy-3-nitrobenzene

A solution of 6-chloro-2-hydroxy-3-nitro-1-(4-thiomorpholinylsufonyl)benzenc (563mg,
1.67mmol) and m-chloroperbenzoic acid (1.73g, 5.01mmol) in dichloromethane (60mL)
was stirred for 3 days at room temperature. The mixture was diluted with ethyl acetate and
washed with water to give the crude. Purification by column chromatography on silica gel,
eluting with ethyl acetate/hexane/acetic acid (49/50/1, v/v/v), gave the desired product -
(230mg, 37%). EI-MS (m/z) 368.92, 371.03 (MY). |

4-chloro-3-(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyaniline -

Following the general hydrogenation procedure outlined in example 15, 6-chloro-1-(1;1-
dioxidothiomorpholinosulfonyl)—2-hydroxy-3-nitrobenzene (220mg, 0.60mmol) was -
reduced with hydrogen and 10% Pd/C (100mg) to give the desired (1 86mg, 92%) "HNMR
(MeOD-d,): 8 6.88 (m, 2H), 3.85 (t, 4H), 3.22 (t, 4H).

N-[4-chloro-3-(1, 1-dlox1doth1omorphohnosulfonyl)-Z-hydroxyphenyl]-N -(2,3-
dichlorophenyl) urea

Following the general procedure for urea formation outlined in example 15, 4-chloro-3-
(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyaniline (62mg, 0.18mmol) and 2,3-
dichlorophenylisocyanate (41mg, 0.22mmol) were coupled to form the desired urea (32mg,
34%). LC-MS (m/z) 528.0 (M™).

N-(2-bromopheny1)-N>-[4-chloro-3-(1, 1-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl)
urea '
Following the general procedure for urea formation outlined in example 15, 4-chloro-3-
(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyaniline (62mg, 0.18mmol) and 2-
bromophenylisocyanate (44mg, 0.22mmol) were conpled to form the desired urea (28mg,
29%). LC-MS (m/z) 539.8 (M), '
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N-[4-chloro-3-(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl}-N-(2-chlorophenyl)
urea | . _ o :
Following the general procedure for urea formation outlined in example 15, 4-chloro-3-
(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyaniline (62mg, 0. 018mmol) and 2-
chlorophenylisocyanate (34mg, 0.22mmol) were coupled to form the desired urea (29mg,
32%). LC-MS (m/z).496.0 (M*). '

Example 145 and 146: Preparation of N-[3-[N"'-[2-(tert-
butoxycarbonylamnno)ethyl]ammosulfonyl]-4-chloro-2-hydroxyphenyl]-N (2,3--
dichlorophenyl) urea and N-[3-[N"'-(2-aminoethyl)aminosulfonyl]-4-chloro-2- . -
hydroxyphenyl]-N’-(2,3-dichlorophenyl) urea trifluoroacetate -

N-[3-[N"-[2- (tert-butoxycarbonylanuno)ethyl]ammosulfonyl]-4-chloro-2-hydroxypheny]]—

“(2,3-dichlorophenyl) nrea
Following the general procedure for urea formation outlined in example 15, N-[2-(tert-

- butoxycarbonylamino)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (220 mg,
. 0.60 mmol) and 2,3-dichlorophenylisocyanate (125 mg, 0.66 mmol) were coupled to form

the desired urea (220mg, 6.6-%).'ZLC-MS (m/z) 553.2 M),

N-[3-[N"-(2-annnoethyl)annnosulfonyl]-4—chloro—2-hydroxyphenyl]-N’ (2,3-
- dichlorophenyl) urea trifluoroacetate: : oo : :
_Following the general procedure for Boc deprotectlon outlined in example 36 N-[3-[N"-[2-

(tert-butoxyca;bonylanuno)ethyl]amlnosulfonyl]-4-chloro—2-hydroxyphenyl}-N'—(2,3-
dichlorophenyl) urea (56 mg, 0.10 mmol) was stirred in trifluoroacetic acid to form the
desired product (57 mg, 100 %). LC-MS (m/z) 453.0 (M),

Example 147 and 148: Preparation of N-[3-[N"-[2-(tert-
butoxycarbonylamino)ethyl]aminosulfonyl]-4-chlore-2-hydroxyphenyl]-N’-(2- .
chlorophenyl) urea and N-[3-[N""-(2-aminoethyl)aminosulfonyl]}-4-chloro-2-
hydroxyphenyl]-N’-(2-chlorophenyl) urea trifluoroacetate
N-[3-[N'_‘-[2—(tert-butoxy_cgrbonylanunp)ethyl]ammosulfonyl]-4-chloro-2~hydroxyphenyl]-
“(2-chlorophenyl) urea
Following the general procedure for urea formation outlined in example 15, N-[2-(tert-
butoxycarbonylamino)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (220mg,
0.60mmol) and 2-bromophe__nylisocyanatc(lOlmg, 0.66mmol) were coupled to form the
desired urea (169mg, 54%). LC-MS (m/z) 519.2 (M*).
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‘N-[3-[N' "-(2-ammoethyl)ammosulfonyl]-4-chloro-2-hydroxyphenyl]-N’—(2-ch]orophenyl)

urea triflucroacetate

Following the general procedure for Boc deprotection outlined in example 36, N-[3-[N"-[2-
(tert-butoxycarbonylamino)ethyljaminosulfonyl}-4-chloro-2-hydroxyphenyl}-N*-(2-
chlorophenyl) urea (57mg, 0.1 1mmol) was stirred in trifluoroacetic acid to form the desired
product (Stmg, 87%). LC-MS (m/z) 419.2 (M1).

Example 150: Preparation of N-[4-chloro-2-hydroxy-3- (N"’,N"'-
dimethylaminosulfonyl)phenyl}-N’-(2-chlorophenyl) urea.

-a) N-dimethyl-2,6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-

- dichloro-3-nitrobenzenesulfonyl chloride (2.0 g, 6.9 mmol), dimethylamine (2.0 M in

MeOH, 3.5 mL, 6.9 mmol) and triethylamine (1.44 mL, 10.35 mmol) were reacted to form
the desired product (1.45 g, 70.4 %). EI-MS m/z 298 (M-H)". '

b) N",N"-dimethyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 15, N" N"-dimethyl-2,6-
dichloro-3-nitrobenzenesulfonamide (2.64 g, 8.83 mmol), NaH (60 %, 1.06 g, 26.5 mmol)’
and water (191 mg, 10.6 mmol) were reacted to form the desired product 23 g, 93 %) El-
MS vz 279.5 (M-H)' :

c) N",N"-dir-mthyl-3-amino-6-chloro—2-liydroxybenzenesul_fonanﬁdc

Following the general hydrogenation procedure outlined in example 15, N",N"-dimethyl-6-
chloro-2-hydroxy-3-nitrobenzenesulfonamide (2.3 g, 8.2 mmol) was reduced with hydrogen
and Pd/C (2.3 g) to form the desired product (2.0 g, 97 %). EI-MS m/z 249.5 (M-H)~.

d) N-{4-chloro-2-hydroxy-3-[(N",N"-dimethylaminosulfonyl)phenyl}-N*(2-chlorophenyl)
urea ' '
Following the general procedure for urea formation outlined in example 15, N*,N"-
dimethyl-3-amino-6-chloro-2-hydroxybenzenesuifonamide (200 mg, 0.8 mmol) and 2-
chlorophenylisocyanate (123 mg, 0.8 mmol) were coupled to form the desired urea (270
mg, 83 %). EFMS vz 403.2 (M-H)".

Example 151; Preparation of N-[4-chloro-2-hydroxy-3-(ammosuIfonyl)phenyl]-N’-(z-
chloro-3-fluorophenyl) urea . - '
a) 2-chloro-3-flucronitrobenzene
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To a~78°C solution of 3-fluoronitrobenzene (2 g, 14.2 mmol) in THF (30 mL) was added
N-chlorosuccinimide (5. 69 g, 42.6 mmol) in THF (20 mL), NaHMDS (1 M in THF, 28.4
mL, 28.4 mmol) was then added dropwise to maintain an internal temperature below —75°C.
The resulting mixture was stirred for 30 min at —78°C. Then it was partitioned between-5%
of HCl1 and ethyl acetatc'._- The_ combined organic layer is dried over MgSO, and filtered. The
solvent was evaporated and chromatography of the resulting sqlid on silica gel (20% Ethyl
acetate/ Hexane) gave the desired product(231 mg, 9.2 %). EI-MS m/z 176.5 (M").

b) 2—chloro-3-ﬂuoroamlme . o

To the solution of 2-chloro-3-ﬂuoromtrobenzene (231 mg, 1 32 mmol) in ethanol (10 ml),
Tin (II) chloride (1.48 g, 6.6 mmol) was added. The reaction m_lx_t__l;re was stirred at room
temperature for 16 hpurs;:’_l‘he NaHCO3 (aq) was added to pH=7 Then was extracted with

- ethyl acetate (3x). The combined organic layer was dried over MgSO,, filtered and -

concentrated under reduced pressure to give desired product (136 mg, 71%). EI-MS m/z
146.5 (M), -

¢) N-[4-chloro-2-hydroxy-3-(aminosulfonyl)phenyl]-N'-(2-chloro-3-fluorophenyl) urea -

- To a solation of 2-chloro-3-fluoroaniline (136 mg, 0:94 mmol) m toluene (10 mL),
~ triphosgene (111 mg, 0.37 mmol) and triethy] aminé (0.13 mL, 1.12 mmol) were added.

The reaction mixture was stirred at 80°C for 4 hours: Then the rqaétion mixture was
concentrated under reduced pressure and then it was added to 3-#mino-6-chloro-2-
hydmxybenzenesulfondmide (104 mg, 0.47 mmol) in DMF (1 _-jth), The reaction mixture

- 'was stirred at room temperature for 16-hours. Chromatogtaphyg gi__f the resulting liguid on
silica gel (30%Ethyl acetate/Hexane) gave desired product (80 mg, 43%). EI-MS m/z395.2

1),

Example 152:Preparation of N-[4-chloro-2-hydroxy-3-(aminosulfonyl)phenyl]-N’-(2-
bmmo-3-ﬂuorophenyl) urea

a) 2-chloro—3-ﬂuoromn-obenzene :

To a—78°C solution of 3-fluoronitrobenzene (2 g, 14.2 mmol) in THF (30 mL) was added
N-bromosuccinimide (7.58 g, 42.6 mmol) in THF (20 mL), NaHMDS (1 M in THF, 28.4
mL, 28.4 mmol) was then added dropwise to maintain an intemal temperature below —75°C.
The resulting mixture was stirred for 30 min at —=78°C. Then it was partitioned between 5%
of HCL and ethyl acetate. . The combined organic layer is dried over MgSO, and filtered.
The soivent was evaporated and chromatography of the resultu_)g solid on silica gel (20%
Ethyl acetate/ Hexane) gave the desired product (300 mg, 9.6 %). EI-MS m/z 221 (M").
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b) 2-chloro-3-fluordaniline

To the solution of 2-bromo-3-fluoronitrobenzene (100 mg, 0.46 mmol) in ethanol (5 ml),
Tin (1) chloride (520 mg, 2.3 mmol) was added. The reaction mixture was stirred at room
temperature for.16 hours. The NaHCO3 (aq) was added to pH= 7. Then was extracted with
ethyl acetate (3x). The combined organic layer was dried over MgSO_,, filtered and
concentrated under reduced pressure to give desired product (80 mg, 93%). EI-MS m/z 191
).

c) N-[4—chloro-2-hydroxy-3-(ammosulfonyl)phenyl]-N (2-bromo-3-ﬂuorophenyl) urea

To a solution of 2-bromo-3-fluoroaniline (42 mg, 0.0.22 mmol) in toluene (5 mL),
triphosgene (26 mg, 0.09 mmol) and triethyl amine (0 .04 mL, 0.26 mmol) were added. The
reaction mixture was stirred at 80°C for 4 hours. Then the reaction mixture was
concentrated under reduced pressure and then it was added to 3-amino-6-chloro-2-
hydroxybenzenesulfonamide (44 mg, 0.22 mmol) in DMF (1 mL), The reaction mixture
was stirred at room temperature for 16 hours. Chromatography of the resulting liquid on -
silica gel (30%Ethy} acetate/Hexane) gave desired product (7 mg, 7 %). EI-MS m/z 439.6 -

Example 153, 154 and 155: Preparation of N-(2-bmmophényl)-N’-[4-chlbro-3-[(l-
ethyl-pyrrolidin-2-yl)methylaminosulfonyl}-2-hydroxyphenyl] urea hydrochloride, N-
[4-chloro-3-[(l-ethyl-pyrrolidin-Z-yl)me&ylam:nosulfonyl]-Z-hydroxyphenyl] N-(2,3-
dichlorophenyl) urea hydrochloride and N-[4-chloro-3-[(l-ethyl-pyrrohdm-z-
yl)methylammosulfonyl]-z-hydroxyphenyl]-N’-(Z-chlorophenyl) urea hydrochlonde
N-[(1-ethyl-pyrrolidin-2-yl)methyl]-2, 6—d1chIoro-3-mtrobenzenesulfonamlde

Following the general procedure for sulfonamide formation outlined in example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), 2-aminomethyl-1-ethyl-
prrolidine (382mg, 6.88mmol) and triethylamine(1.92mL, 13 .76mmol) were reacted . The

crude product (2.64g) was carried on to the next step without purification. LC-MS (mlz)
382.0 (MH).

N-{(1-ethyl-pyrrolidin-2-yl)methyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide
Following the general hydrolysis procedure outlined in example 15, crude N-[(1-ethyl-
pyrrolidin-2-yl)methyl}-2,6-dichloro-3-nitrobenzenesulfonamide (1.50g), 60% NaH
(471mg, 11.78mmol) and water (85pL, 4.72mmol) were reacted to form the crude product
(1.98g), which was carried on to the next step without purification. LC-MS (m/z) 364.2
o). _ . . . .
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N-[(1-ethyl-pyrrolidin-2-yl)methyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide
Following the general hydrogenation procedure outlined in example 15, crude N-{(1-ethyl-
pyrro]idin-2-_yl)methyl]—’6-chl_orp;2.-hydroxy-3-nitrobenzenesu_lfénam_ide (2.18g) was
reduced with hydrogen and 10% Pd/C (300mg). The crude prodi;_ct (1.85g) was carried on
to the next step without purification. |

N-(2-bromophenyl)-N’-[4—chloro-3-[(l-ethy]-pyrrol1d1n-2-yl)methylammosulfonyl]-Z—
hydroxyphenyl] urea hydrochloride

Following the general procedure for urea formation outlined in gxample 15, crude N-[(1-
ethyl-pyr_i’olidin-2-yl)1n;éthy1]-3_-ami_ﬁo—6—_chloro-2-hydroxybenzenersulfonamide (616mg)
and 2_-bromophenylisocyapate (176mg, 0.89mmol) were coupled to form the desired urea
(14mg, 3% for 4 s:gps). LC-MS (m[z) 533.0 (M%) |

N-[4-chloro-3 [(]-ethyl-pyrrohdm-z-yl)methy]ammosulfonyl] 2-hydroxyphenyl] N-(2,3-
dichlorophenyl) urea hydrochloride :

Following the general procedure for urea formation outlmed in example 15, crude N-[(1-
ethyl-pyrrolidin-2-yl)methyl}-3-amino-6-chloro-2-hydroxybenzene-sulfonamide (616mg)
and 2,3-dichlorophenylisocyanate (167mg, 89minol) were coupled to form the desired urea
(13mg, 2.3% for 4 steps). LC-MS (m/z) 523.2 (M"'_) L

N-[4—chloro-'3-[(1'-ethyl-pyrrolidin-2-jyl)methylaminosulfonyl]-2-hydroxyphényl]—N’-(2—
chlorophenyl) urea hydrochloride S :
Following the general procedure for urea formatxon outlmed in example 15, crude N-{(1-
ethyl-pyn'ohdm-z-yl)me_thyl]-3-ammo—6-chlom-z-hydroxybenzene-sulfonarmde (410mg)
and 2-chlorophenylisocyanate (249mg, 1.62mmol) were coupled to form the desired urea
(50mg, 9.6% for 4 steps). LC-MS (m/z) 487.2 (M*) N

THOD OF TREATMEN’I‘ .
 The compounds of Formula (I), or a pharmaceutically acceptable salt thereof can be

used in the manufacture of a medicine for the prophylactic or therapeutic treatment of any

disease state in a human, or other mammal, which is exacerbated or caused by excessive or

-88-



10:

15

20

30

35

‘WO 00/35442 PCT/US99/29940

unregulated IL-8 cytokine production by such mammal’s cell, such as but not limited to -
monocytes and/or macrophages, or other chemokines which bind to the IL-8 o or
B receptor, also referred to as the type I or type I receptor.

Accordingly, the present invention provides a method of treating a chemokine
mediated disease, wherein the chemokine is one which binds to an IL-8 o or B receptor and
which method comprises administering an effective amount of a compound of Formula (T)
or a pharmaceutically acceptable salt thereof. In particular, the chemokines are IL-8
GROa, GROB, GROY, NAP-2 or ENA-78. '

The compounds of Formula (I) are administered in an amount sufficient to inhibit
cytokine function, in particular IL-8, GROc, GROB, GROY, NAP-2 or ENA-78, such that -
they are biologically regulated down to normal levels of physiological function, or in some
case to subnormat levels, so as to ameliorate the disease state. Abnormal levels of IL-8,
GROaq, GROP, 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 above normal
physiological levels; or (jii) the presence of IL-8, GROc, GROB, GROy, NAP-2 or ENA-78
above basal levels in cells or tissues in which IL-8, GROc, GROB GROy, NAP-2 or ENA- -
78 respectively, is produced. . : L

The compounds of Formula (I), in generally have been shown to have a longer t1/5

and improved oral bioavailabilty over the compounds disclosed in WO 96/25157 and WO
97/29743 whose disclosuresare incorporated herein by reference.

There are many disease states in which excessive or unregulated IL-8 production is
implicated in exacerbating and/or causing the disease. Chemokine mediated diseases -
include psoriasis, atopic dermatitis, osteo arthritis, rheumatoid arthritis, asthma, chronic’
obstructive pulmonary disease, adult respiratory distress syndrome, inflammatory bowel
disease, Crohn’s disease, ulcerative colitis, stroke, septic shock, multiple sclerosis,
endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac and renal reperfusion
injury, glomerulonephritis, thrombosis, graft vs. host reaction, alzheimers diéease, allograft
rejections, malaria, restinosis, angiogenesis, atherosclerosis, osteoporosis, gingivitis and
undesired hematopoietic stem cells release and diseases caused by respiratory viruses,
herpesviruses, and hepatitis viruses, meningitis, herpes encephalitis, CNS vasculitis,

-traumatic brain injury, CNS tumors, subarachnoid hemorrhage, post surgical trauma,
interstitial pneumonitis, hypersensitivity, crystal induced arthritis, acute and chronic:
pancreatitis, acute alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis, uveitis,
polymyositis, vasculitis, acne, gastric and duodenal ulcers, celiac disease, esophagitis,
glossitis, airflow obstruction, airway hyperresponsiveness, bronchiolitis obliterans
organizing pneumonia, bronchiectasis, bronchiolitis, bronchiolitis obliterans, chronic
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bronchitis, cor pulmonae, dyspnea, emphysema, hypercapnea, hyperinflation, hypoxemia,
hypoxia, surgerical lung'v_i;lum_e reduction, pulmonary fibrosis, pulmonary hypertension,
right ventricular hypenfdpy, sarcoidosis, small airway disease, \;_ehtilation-permsion
mismatching, wheeze and lupus. .

These diseases are primarily characterized by massive neutrophﬂ infiltration, T-cell
infiltration, or neovascular growth, and are associated with mcreaged IL-8, GROq, GROB,
GROY, NAP-2 or ENA-78 production which is responsible for 'th_é:chemotaxis of
neutrophils into the inflammatory site or the directional growth :o_t? endothelial cells. In
contrast to other inflammatory cytokines (IL-1, TNF, and 1L-6), jL_-S,- GROq, GROB,
GROy, NAP-2 or ENA-78 have the unique property of promoting-neutrophil chemotaxis,
enzyme release mcludmg but not limited to elastase release as well as superoxide -
production and activation. ‘The o-chemokines but pamcularly, GROa, GROB, GROy,
NAP-2 or ENA-78, working through the IL-8 type I or I receptor can promote the -

* neovascularization of tumors by promoting the directional grthh‘ of endothelial cells.

Therefore, the mhlbmon of IL-8 induced chemotaxis or actwatlon would lead to a direct
reduction in the neutroplul infiltration. .

Recent evidence also implicates the role of chemokines in the treatment of HIV
infections, Littleman et.al., Nature 381, pp. 661 (1996) and Koup et al., Nature 381, pp. 667
(1996) R . . . :

Present evidence also indicates the use_of IL-8 inhibitprs m the treatment of
atherosclerosis. The first reference, Boisvert et al., J. Clin. -Inve;f, 1998, 101:353-363
shows, throu‘.gh bone marrow transplantation, that the absencefof- i_L-8 receptors on stem
cells (and, therefore, on_=.m6nocyteslmacrophages) leadstoa reductlon in the development
of atherosclerotic plaques in LDL receptor deficient mice. Addi_;ii_inal supporting references
are: Apostolopoulos, et al., Arterioscler. Thromb. Vasc, Biol. 1996, 16:1007-1012; Liu, et
al., Anterioscler. Thromb. Vasc, Biol, 1997, 17:317-323; Rus, et al., Atherosclerosis. 1996,

; 127:263-271.; Wang et al., J. Biol. Chem. 1996,.271:8837—884.2';_ Yue, et al., Eur. J.

Pharmacbl 1993, 240:81-84; Koch, et al., Am. J. Pathol., 1993, 142:1423-1431.; Lee, et al.,
mmunol. | ett. » 1996, 53, 109-113.; and Terkeltaub et al., Artenoscler Thromb., 1994, .
14:47-53. _ _ : .

The present invention also provides for a means of trééﬁn_g, in an acute setﬁng, as well as
preventing, in those individuais deemed susoeptib]e.to, CNS injtiljes,-by the chemokine receptor
antagonist compounds of Formula (I). :

CNS injuries as defined herein include both open or penctrating head trauma, 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 t_he brain area.
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. 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 treatment of these injuries. Relatively little treatment, for an acute
injury such as these has been available. .

TNF-a is a cytokine with proinflammatory actions, including endothelial leukocyte
adhesion molecule expression. Leukocytes infiltrate into ischemic brain lesions and hence
compounds which inhibit or decrease levels of TNF would be useful for treatment of
ischemic brain injury. See Liu et al., Stroke, Vol. 25., No. 7, pp. 1481- 88 (1994) whose
disclosure is incorporated herein by reference.

Models of closed head injuries and treatment with mixed 5-LO/CO agents is
discussed in Shohami et al., J. of Vaisc & Clinical Physiology and Pharmacology, 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 outcome in those

- animals treated.

The compounds of Formula (I) 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 (I) are inhibitors of IL-8 binding is based upon the effects of the
compounds of Formulas (I) in the in vitro receptor binding assays which are described -
herein. The compounds of Formula (I) have been shown to be inhibitors of type IT IL-8
receptors. '

As used herein, the term "IL-8 mediated disease or disease state” refers to any and
all disease states in which IL-8, GROo, GROB, GROY; NAP-2 or ENA-78 plays a role,

either by production of IL-8, GROx,, GROB, GROY, NAP-2 or ENA-78 themselves, or by

IL-8, GROa, GROB, GROY, NAP-2 or ENA-78 causing another monokine to be released,
such as but not limited to IL-1, IL-6 or TNF. A disease state in which, for instance, IL-1 is
a major component, and whose production or action, is exacerbated or secreted in response -
to IL-8, would therefore be considered a disease state mediated by IL-8. '

As used herein, the term "chemokine mediated discase or disease state” refers to
any and all disease states in which a chemokine which binds to an IL-8 a or B receptor
plays a role, such as but not limited to IL-8, GRO-a, GRO-B, GROY, NAP-2 or ENA-78.
This would include a disease state in which, IL-8 plays a role, either by production of IL-8
itself, or by IL-8 causing another monokine to be released, such as but not limited to IL-1,
IL-6 or TNF. A disease state in which, for instance, IL-1 is a major component, and whose
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production or action, is exacerbated or secreted in response to IL-8, would therefore be
considered a disease stated mediated by IL-8. o - o

As used herein, the term "cytokine" refers to any secreted polypeptide that affects
the functions of cells andisa molecule, which modulates intcrapﬁbns between cells in the
immune, inflammatory or hematopoietic response. A cytokine includes, but is not limited
to, monokines and lymphpkines, regardless of which cells produce them. For instance, a
monokine is generally ref_ei;red to as being produced and secreted by a mononuclear cell,
suchasa macmphagc and/or monocyte. Many other éel]s however also produce
monokines, such as natural killer cells, fibroblasts, basophils,;néuﬁ.'ophils, endothelial cells,

brain astrocytes, bone marrow stromal cells, epideral keratinocytes and B-lymphocytes.

. Lymphokines are generaily referred to as being produced by-lymphocyte cells. Examples

of cytokines include, butare not limited to, Interleukin-1 (IL-1), Interleukin-6 (IL-6),
Interleukin-8 (IL-8), Tunjdr Necrosis Factor-alpha (TNF-ar) and 'i‘ilmor Necrosis Factor
beta (INF-8). S - W :

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 response, similar to the term '_'cytokine" above. A chemokine is
primarily secreted through cell transmembranes and causes chemotaxis and activation of specific
white blood cells and leql;qéytes,-neutrdphils, monocytes, macréphages, T-cells, B-cells,

- endothelial cells and smooth muscle cells. [Examples of chémoki_ii_:s include, but are not limited
- to IL-8, GRO-a,, GRO-B, GRO-Y, NAP-2, ENA-78, IP-10, MIP-1c, MIP-f3, PF4, and MCP 1, 2,

and 3. A : . : . . _

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

Compoﬁnds of quim_la (1), pharmaceutically acceptable salts thereof and
pharmaceutical compositions incorporating such may conveniently be administered by any
of the routes conventionally used for drug administration, for instance, orally, topically,
parenterally or by inhalatién. The compounds. of Fon_i_mlé () may be administered in
convéntional dosage forms prepared by combining a compoun_d of Formula (I) with
standard pharmaceutical carriers according to conventidnal:pmc;dyres. The compounds of
Formula () may also be administered in conventional dosages in combination witha -
known, se_éond therapeutically active compound. These procedures may involve mixing,
granulating and compressing or dissolving the ingredients as appropriate to the desired
preparation. It will be appreciated that the form and character of the pharmaceutically
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acceptable character or-diluent is dictated by the amount of active ingredient with which it
is to be combined, the route of administration and other well-known variables. The
carrier(s) must be "acceptable” in the sense of being compatible with the other ingredients
of the formulation and not deleterious to the recipient thereof.

The pharmaceutical carrier employed may be, for example, either a solid or liquid.
Exemplary of solid carriers 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 mono-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 or pellet
form 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 syrup, emulsion, soft gelatin capsule, sterile injectable
liquid such as an ampule or nonaqueous liquid suspension.

Compounds of Formula (I) may be administered topically; that is by non-systemic
administration. This includes the application of a compound of Formula (T) 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 stream. In contrast,
systemic administration refers to oral, intravenous, intrapefitoneal-and intramuscular < -

. administration.

Formulations suitable for topical administration include liquid or semi-liquid
preparations suitable for penetration through the skin to the site of inflammation such as
liniments, lotions, creams, ointments 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% wi/w, for instance from 1% to 2% by weight of the Formulation. It may
however comprise as much 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 present invention include those suitable for application to the

- skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a

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 hasten drying and
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil
such as castor oil or arachis oil.

Creams, ointments or pastes according to the present invention are semi-solid
formulations of the active ingredient for external application. They may be made by
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mixing the active ingredient in finely-divided or pol;vdered form, alone or in solution or
suspension in an aqueous or non-aqueous ﬂllld w1th the aid of suitable machinery, with a
greasy or non-greasy base The base may compnse hydrocarbons such as hard, soft or
liquid paraffin, glycerol, beeswax, a metalhc soap; a mucrlage, an oil of natural origin such
as almond, comn, arachls. castor or ohve oil; wool fat or its denvauves or a fatty acid such
as steric or oleic acid together with an alcohol such as propylene glycol or a macrogel. The
formulation may mcorporate any sultable surface active agent such as an anionic, cationic
or non-ionic surfactant such as a sorbrtan ester ora polyoxyethylene derivative thereof.
Suspending agents such as natural gums, cellulose denvat:ves or inorganic materials such
as silicaceous silicas, and other mgredtents such as. lanolm may also be included.

- Drops according to the present rnventlon ma_y comprise sterile aqueous or oily
solutions or suspensions and may be prepared by dissolving the active ingredientina
suitable aqueous solution of a bactericidal and/or fungxcrdal agent and/or any other suitable

. preservative, and preferably mcludmg a surface active agent.. The resulting solution may
- then be clarified by filtration, transferred toa sur_tab_le container which is then sealed and
. sterilized by autoclaving or maintaining at 98- IOOQC' for half an-hour- Alternatively, the
- solution may be stenhzed by filtration.and tmnsferred to the container by an aseptic

technique. - Examples of bactencrdal and fungxcrda] agents sultable for inclusion in the
drops.are phenylmercunc nitrate or acetate (0 002%), benzalkomum chloride (0.01%) and

“chlorhexidine acetate (0.01%). Suxtable solvents for the preparatlon .of an oily solution
-include glycerol, diluted alcohol and propylene glycol '

Compounds of forinula (I) may be admlmstered parenterally, that is by intravenous,

intramuscular, subcutaneous mtranasaL mtrarectal mtravagmal or intraperitoneal
** ;administration. The subcutaneous and mtramuscular forms of- parenteral administration.are
- generally preferred.. Appropriate dosage forms for such admlmstrauon may be prepared by

conventional technigues. Compounds of Formula (I) may also be administered by
inhalation that is by mtranasal and oral mhalatron admmlstrat:on Appropriate dosage
forms for such admmrstranon, such as an aerosol t‘ormulatton or a metered dose mhaler, '
may be prepared by conventional techmques. - . : x

: For all methods of use disclosed herein forthe compounds of Formula (I) the daily
oral dosage regimen will preferably be from about O 01 to about 80 mg/kg of total body
weight. The daily parenteral dosage reglmen about 0.001 to about 80 mg/kg of total body-
weight. The daily topical dosage reglmen 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/kgto about 1 mglkg per day. It will also be
recognized by one of skill in the art t_hat _the optimal quantity and spacing of individual
dosages of a compound of Fo_rmula (Dora phannaceutically acceptable salt thereof will be
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determined by the natqr -and extent of the condition being’ trgated thie form, route and site
of administration, ¢ dﬁd thé particular patient being treated, atid that such optimums can be
determined by conventional techniques. It will also be appreciated by one of skill in the art
that the optimal course of treatment, i.e., the number of doses of a compound of Formula (I)
or a pharmaceutically acceptable salt thereof given per day for a defined number of days,
can be ascertained by those skilled in the art using conventional course of treatment
determination tests. ‘

The invention will now be described by reference to the following biological
examples which are merely illustrative and are not to be construed as a limitation of the
scope of the present invention.

.BIOLOGICAL EXAMPLES'

The IL-8, and GRO-o. chemokine inhibitory effects of compounds of the present
invention are determined by the following in vitro assay:
Receptor Binding Assays:
; -[12511 IL-8 (human recombinant) is obtained from Amersham Corp., Arlington

‘Heights, IL, with specific activity 2000 Ci/mmol. GRO-o. is obtained from NEN- New

England Nuclear. All other chemicals are of analytical grade. High levels of recombinant
buman IL-8 type o and P receptors were individually expressed in Chinese hamster ovary
cells as described previcusly (Holmes, et al., Science, 1991, 253, 1278). The Chinese -
hamster ovary membranes were homogenized according to a previously described protocol -
(Haour, et al., J. Biol, Chem., 249 pp 2195-2205 (1974)). Except that the homogenization -
buffer is chax;ged to 10mM Tris-HCL‘, 1ImM MgS04, 0.5mM EDTA (ethylene-
diaminetetra-acetic acid), ImM PMSF (c-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin,
pH 7.5. Membrane protein concentration is determined using Pierce Co. micro-assay kit
using bovine serum albumin as a standard. All assays are performed in a 96-well micro
plate format. Each reaction mixture contains 1251 IL-8 (0.25 nM) or 1251 GRO-c. and 0.5
pg/mL of IL-8Ra or 1.0 pg/mL of IL-8R3 membranes in 20 mM Bis-Trispropane and 0.4
mM Tris HCl 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 so as to reach a final concentration of between 0.01nM and 100 uM.
The assay is initiated by addition of 1251-IL-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 MgS04, 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 Ra, or Type I, receptor
is also referred to herein as the non-';iermissive receptor and the recombinant IL-8 Rf, or
Type 11, receptor is referred to as the permissive receptor.
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Representative compounds of Formula @, Bxamples 1 to 106 have exhibited -

_positive inhibitory activity in this assay at IC50 levels <30 uM
- Chemotaxis Assay :-.

The in vitro mhlbrtory properties of these compounds are determmed in the
neutrophil chemotaxis assay as described i in Current Protocols m Immunology, vol. I, Suppl
1, Unit 6.12.3,, whose drsclosure is: 1ncorporated herem by reference in its entirety.
Neutrophils where 1solated from human blood as descnbed in Current Protocols in
Immunology Vol. I, Suppl l Unit 7.23, 1 whose dlsclosure is mcorporated herein by
reference in its entirety. The chemoattractants IL-8 GRO-a GRO—B GRO-y and NAP-2
are placed in the bottom chamber of a 48 multrwell chamber (Neuro Probe, Cabin John,
MD) at a concentration between 0.1 and 100 nM The two chambers are separated by a 5

uM polycarbonate filter. When compounds of thls mventron are tested, they are mixed with

the cells (0.001 - 1000 nM) just prior to the addmon of the cells to: the upper chamber.

.Incubation is allowed to proceed for between about 45 and 90 mm 4t about 37°C ina

humidified incubator with 5% CO». At the end of: the mcubatron penod the polycarbonate
membrane is removed and the top- srde washed the membrane then stained using the Diff

. Quick staining protocol (Baxter Products, McGaw Park, L, USA) ‘Cells which have
.. .chemotaxed to the chemokine are. vrsually counted usmg a mlcroscope Generally, four -
. fields are counted for each sample, these numbers are. averaged to give the average number
~of cells which had mrgrated .Each sample is tested m trrplrcate and each compound
. repeated at least four trmes To.certain cells (posmve control cells) no compound is added,

these cells represent the- maxrmum chemotactrc response of the cells .In the case where a
negative control (unstrmulated) is des1red no chemokme is added to the bottom chamber.
The difference between. the positive control and the negatrve control represents the .-
chemotactic activity of the cells. o

'Elastase Release Assay: -

The compounds. of this mventlon are tested for their abrlrty to prevent Elastase

release from human neutrophrls. Neutrophr]s are rsolated from human blood as described in

Current Protocols in Immunology Vol. I Suppl 1 Umt 7.23.1. BMNs 0.88 x 109 cells
suspended in Ringer’s Solution (NaCl 118, KC! 4. 56, NaHCO3 25 KH5PO4 1.03, Glucose
11.1, HEPES 5 mM, pH 7 4) are placed in each well of a% well plate in a volume of 50 ul.
To this plate is added the test compound (0 001 1000 nM) ina volume of 50ul,
Cytochalasm Bina volume of 50 ul (20ug/ml) and angers buffer in a volume of 50 ul.
These cells are allowed to warm (37 °C 5% C02 95 % RH) for 5 min before IL-8, GROc,
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 centnfuged {800 xg 5 min.) and
100 ul of the supernatant removed Thrs supematant is added to a second 96 well plate -
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followed by an artificial ' é§;ase substrate (MeOSuc-Ala-Ala-Pro-Val-AMC, Nova
Biochem, La Jolla, CA) 18 ¥'final concentration of 6 ug/ml dissoivéd in phosphate buffered
saline. Immediately, thé 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

PMNss is calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation,
TNF-c in Traumatic Brain Injury Assay ' ' '

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 Sprague-Dawley rats (n=42) were anesthetized with
sodium pentobarbital (60 mg/kg, i.p.) and subjected to lateral ﬂuid—pei‘cussioﬁ brain injﬁry 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 left (injufed)'parietal cortex
(LC); corresponding area in the contralateral right cortex (RC), cortex adjacent to injured ﬁatietai
cortex (LA), corresponding adjacent area in the right cortex (RA), left hippocampus (LH) and right
hippocampus (RH) are prepared. Total RNA are isolated and Northern blot hybridization is
performed and quantitated relative to an TNF-o positive control RNA (macrophage = 100%). A
marked increase of TNF- 0. mRNA expression is observed in LH (104+17% of positive control, p
< 0.05 compared with sham), LC (105x21%, p< 0.05) and LA (69+8%, p <0.01) in the
traumatized hemisphere 1 hr. following injury. An increased TNF- oo mRNA expression is also
observed in LH (46+8%, p < 0.05), LC (30+£3%, p < 0.01) and LA (32+3%, p < 0.01) at 6 hr which
resolves by 24 hr following injury. In the contralateral hemisphere, expression of TNF- & mRNA
is increased in RH (46+2%, p < 0.01), RC (4+3%) and RA (22:::8%) at 1 hr and in RH (28+11%),
RC (7£5%) and RA (26£6%, p < 0.05) at 6 hr but not at 24 hr folldwing.injury. 'In sham (surgery
without injury) or naive animals, no consistent changes in expression of TNF- o. 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-o mRNA is
altered in .speciﬁc brain regions, including those of the non-traumatized hemisphere. Since TNF-o
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-o: plays an important
role in both the acute and regenerative response to CNS trauma.

CNS Injury model for I1-18 mRNA

This assay characterizes the regional expression of interlenkin-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 sodium
pentobarbital (60 mg/kg, i.p.) and subjected to lateral fluid-percussion brain injury of
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moderate severity (2.4 atm.) centered over the left terrtporaparietal cortex (n=18), or "sham"
treatment (anesthesia and surgery without injury). Animals are sacrificed at 1, 6 and 24 hr.
post injury, brains removed, and tissue samples of left (tnjured) parletal cortex (LC),
corresponding area in the contralateral right cortex (RC), cortex adjacent to injured parietal
cortex (LA), corresponding adjacent area m the nght cortex (RA), left hippocampus (LH)
and right hippocampus (RH) are prepared Total RNA i is tsolated and Northern blot
hybridization was performed and the guantity of bram ttssue IL-18 mRNA is presented as
percent 1 relative radioactivity of IL- 1B posmve macrophage RNA whlch was loaded on the
same gel. At lhr followmg bram injury, 2 marked and Stgmficant increase in expression of
IL-18 mRNA is observed in LC (20.0+0.7% of posrttve control, n=6 p < 0.05 compared
with sham ammal) LH (24. 5:1:0 9% P< 0 05) and LA (21523.1%, p < 0.05) in the injured
hemisphere, which remamed clevatedup t to 6 hr. post mJury in the LC (4.0+0.4%, n=6,

P <0.05) and LH (5.0x1.3%, p< 0.05). In sham or natve ammals, no -expression of IL-18

mRNA is observed in any of the respective | brain areas These results indicate that

) followmg TBI, the temporal expression of IL-18 mRNA is, regtonally stimulated in specific

brain regions. These regional changes in eytolq_nes, sue_h as IL-18 play a role in the post-

. traumatic.

. All pubhcattons, mcludmg but not lttmted to patents and patent applications, cited

_.inthis spectficatton are herein incorporated by 1 referenee as if’ each individual publication

were specifically and 1nd1v1dually indicated to be mcorporated by reference herein as

. though fully set forth.

- The above descnptlon fully dlscloses the mventton mcludmg preferred
embodtments thereof. Modifications and 1mprovements of the, embodlments speclfically '

 disclosed herein are within the scope of the followmg clatms thhout fnrther elaboration,

it is believed that one sktlled in the art can, usmg the precedmg descnptton, 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 s_c_ope of the present invention in any way.

~ The embodiments of the invention in whieh an ertclitsive property or privilege is claimed -

are defined as follows.
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What is Claimed Is: -

1. A compound of the formula (I):

OH

(Rb),NS(O),~_ _ ~
- T | (Y)n

(R ®

wherem

Rpis mdependently hydrogen, NR6R7, OH, OR;, Cj.5alkyl, aryl, arle1.4alky] aryl -
C2-4alkenyl; cycloalkyl, cycloalkyl Cj.5 alkyl, heteroaryl, heteroarylCj.4alkyl,
heteroarylC2_4 alkenyl, heterocyclic, heterocyclic C1.4alkyl, or a heterocyclic C2-4a]keny]
moiety, all of which moieties 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; OR,; C(O)R,; NR,C(O)OR,; OC(O)NRgR7; hydroxy;
NRYC(O)Ra: S(O)pyRa: CONRER7; C(OYOH; C(O)OR,; S(O)NRGR7; NHS(O)Rj; or
the two Ry, substituents join to form a 3-10 membered ring, optionally substituted and-
containing, in addition to optionally substituted Cj_4 alkyl, mdependently, 1to3 NRa, 0,

8, SO, or SO moities which can be optionally unsaturated;

R, is an alkyl, aryl, arylC].4alkyl, heteroaryl, heteroaryl Cj.-4alkyl, heterocyclic, COORa-’, ora
heterocyclic C1-4alkyl moiety, all of which moieties may be optionally substituted; =~

Ra' is an alkyl, aryl, arylCj-4alkyl, heteroaryl, heteroaryl Cq .4alky-1',- heterocyclicora = -
heterocyclic Ct-4alkyl moiety, all of which moieties may be optionally substituted;

m is 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 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 110 3; _

R} is independently selected from hydrogen, halogen, nitro, cyano, C1-10 alkyl, halosubstituted
Ci-10 alkyl, C2-10 alkenyl, C1-10 alkoxy, halosubstituted C1-]palkoxy, azide, S(O)¢R4,
(CRgRg)q S(O)tR4, hydroxy, hydroxy substituted C].4alkyl, ary, aryl C1-4 alkyl, aryl C2.10
alkenyl, aryloxy, aryl C1-4 alkyloxy, heteroaryl, heteroarylalkyl, heteroaryl C2-10 alkenyl,
heteroaryl C1-4 alkyloxy, heterocyclic, heterocyclic C1-4alkyl, heterocyclicC-4alkyloxy,
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heterocyclicC2-10 alkenyl, (CRgRg)q NR4R5. (CRgRg)qC(O)NR4Rs, C2-10 alkenyl
C(O)NR4Rs, (CRgRg)q C(O)NR4R10, S(0)3Rs, (CRsRs)q C(O)R11, C2-10 alkenyl
C(O)R11, C2-10 alkenyl C(O)OR}1, (CRSRs)q C(O)OR]1, (CksRs)q OC(O)R]1,
(CRgRg)qNR4C(O)R11, (CRng)q C(NR4)NR4R5, (CRgRg)q NR4C(NRs5)R11, (CRgRg)q
NHS(O)}R}3, (CRgRg)q S(O)tNR4R5, or two R} moieties together may form O-(CH2)sO or
a 5 to 6 membered saturated or unsaturated rmg, and wherein the alkyl, aryl, arylalkyl,
heteroaryl, heterocychc moieties may be. optlonally substity

R4 and R5 are mdependently hydrogen, optronally subsututed C1_4 alkyl, optionally substituted
aryl, optionally substltuted aryl C1-4alky] optronally snbstrtuted heteroaryl, optionally
substituted heteroaryl C1-4a]kyl heterocychc, heterocycth].4 alkyl, or R4 and R5
together with the mtrogen to which they are attached form a 5 to 7 member ring which may
optionally comprise an addmonal heteroatom selected from 0 Nand S;

R5 and R7 are mdependently hydrogen, ora C1-4 alky] heteroaryl -aryl, aklyl aryl, alkyl C1.4
" heteroalkyl, which may all be optronally substltuted or Rg and R7 together with the

. nitrogen to ' which they: are attached form a 5to 7'member rmg whrch ring may optionally
contain an additional heteroatom is selected from oxygen, mtrogen or sulfur, and which

. ring may be optronal]y substituted; - ' ' SR

Y is hydrogen, halogen, mtro cyano, halosubstrtuted Ci-10 alkyl C1 10alkyl, C2-10 alkenyl

- C1-10 alkoxy, halosubstituted Cj. 10 alkoxy, azide,’ (CRgRg)qS(O)tRa, (CRgRg)qOR;,
hydroxy, hydroxy substituted C1_4alkyl aryl; aryl Ci1-4 alkyl aryloxy, arylCj.4 alkyloxy,
aryl C2.10: alkenyl heteroary] heteroaryla]kyl heteroaryl C1.4 alkyloxy, heteroaryl C2.10
alkenyl, heterocyclic, heterocycllc C]-4alkyl heterocycthz.]o alkenyl,
(CRgRg)GNR4Rs, C2-10 alkenyl C(O)NR4Rs, (CRsRs)qC(O)NR4R5, (CRgRg)q
C(O)NR4R10, S(O)3Rs; (CRsRs)qC(O)Rl 1 Cz- 10 alkenle(O)Rl 1

(CRgRg)qC(OJOR1 1, C2-10alkenylC(O)OR1 1, (CRsRs)qOC(O)Rl 1
(CRgRg)GNRAC(O)R11, (CRgRg)q NHS(O)R13; (CRgRg)q S(OXNR4Rs,
(CRgRg)qC(NR4)NR4R5, (CRgRg)q NR4C(NR5)R1 1. 0r two Y moieties together may
form O-(CH2)s-O ara 5 to 6 membered saturated or unsaturated ring, and wherein the
alkyl, aryl, arylalkyl, heteroaryl, heteroaryl alkyl heterocychc, heterocychcalkyl groups
may be optionally substituted;

Rg is hydrogen or C1-4 all_cyl,

Rg is hydrogen or a C1.4 alkyl'

R10is C1-10 alkyl C(O)2RS; -

R11 is hydrogen, optronally substltuted C1-4 alkyl, opttonally substltuted aryl, optionally
substituted aryl C1-_4alkyl, optlonally substituted heteroaryl,. optronally substituted

. heteroarylC3-4alkyl, optlonally substrtuted heterocychc, or optlonally substltuted
heterecyclicCj_4alkyl;
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R13 is suitably C].4 alkyl, aryl, aryl C-4alkyl, heteroary] heteroaryIC1-4alkyl heterocyclic,

or heterocyclicC] .48l

or a pharmacentically acceptable salt thereof.

2. The compound according to Claim 1 wherein R} is substituted in the 4~ position by an
electron withdrawing moiety. '

3. The compound according to Claim 2 wherein R| is halogen, cyano or nit;o.

4, The compound according to Claim 3 wherein R1 is halogen.

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

6. The corﬁpound according to Claim 1 wherein Y is mono-substituted in the 2*-position

or 3 position, or is disubstituted in the 2*- or 3> position of 2 monocyclic ring.

7. The compound according to Claim 6 wherein Y is halogen.

8. The compound accordmg to Claim 4 wherein Y i is mdependently fluofine, chlorme, or -
bromine. '

9. ' The compound according to Claim 1 wherein Ry is hydrogen, C 1_4 alkyl, or C 1-4

alkyl substituted with C(O)OH, or C(O)ORa

10. The compound according to Claim 1 wherein Y is halogen, nis 1 or 2, Ryis halogen, m
is 1 or 2, and Ry, is, independently, hydrogen, C1.4akyl,C14 alkyl substituted with
C(O)OH, or C(O)ORa.

11. The compound according to Claim 1 which isselected from the group consisting of:
N-(2-Hydroxyl-3-aminosulfonyl-4-chlorophenyl)-N-(2-bromophenyl) urea;
N-(2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N*(2,3-dichlorophenyl) urea;
N-(2-Hydroxy-3-N"-benzylaminosulfonyl-4-chlorophenyl)-N*(2-bromophenyl) urea;
N-(2-Hydroxy-3-N"-benzylaminosulfonyl-4-chlorophenyl)-N*(2, 3-dichlorophenyl) urea;
N-[2-Hydroxy-3-(N",N"- dunethyl)—ammosulfonyl—4—chlorophenyl]-N’-(2 3-d1chlorophenyl)
urea;

N-(2-Hydroxy-3-N",N"-dimethylaminosulfonyl-4-chlorophenyl)-N" ~(2-bromophenyl) urea;

C-101-
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_N-(_Z-Hydroxy-3-N"-m_gthylaminosulfonyl-4—cl_x!o_rophe_.nyl)—N’.-(Z-brgmophenyl)'urea; .

N-(2-Hydroxy-3-N" mthylanﬁnosulfonyi—4—chlorophenyl)-N’ 2, 3-dichlorophenyl) urea;
ophenyl]-N-(2,3-

N-[2-Hydroxy-3- [N-(methoxycarbonylmethyl)ammosulfonyl]-4~c
dichlorophenyl) urea;
N-[2—Hydroxy-3-(N“-(2-methoxylcarbonyl)—mcthyl)-amlnosulfonyl-4-chlorophenyl]-N ~(2-
bromophenyl) nrea;

N-[2-Hydroxy-3- [(N"-2-carboxymethyl)-ammosulfonyl]-4-chlorophenyl]-
N-(2,3-dichlorophenyl) urea;

_ N—[2—Hydroxy-3-(N"-2-carboxymethyl)-ammosulfonyl-4~ch]orophenyl]—N’-(2-bromophenyl)

urea;

N-[2-Hydroxy—3-ammosu]fonyl-4-chlorophenyl]—N (2-chlorophenyl) urea;

_ N-[2-Hydroxy—3—ammosulfonyM—chlorophenyl]-N’-phenyI urea;

-(Z-Hydroxy-3-nm1nosulfonyl—4-chlorophenyl)-N’-(2-phenoxyphenyl) urea;

. N-(2-Hydroxy-3-[N"-(3-carboxyethyl)- am1nosulfonyl]-4—chlorophenyl)—N -(2-
- bromophenyl) urea; . - : C

: N-[2-Hydroxy-3-(1sopropylammosulfonyl)—4~chlorophenyl]-N (2-bromophenyl) urea;

N—[2—Hydroxy-3-(1sopropylammosulfonyl)-4—chlorophenyl]—N’-(2-chlorophenyl) urea;
N-[2—Hydroxy-3-(1sopropylam1nosulfonyl)-4-chlorophenyl]—N’ (2,3—dlchlorophenyl) urea;

. --N-(4-chloro—2-hydroxy-3-ammosulfonylphenyl)-N (2-methoxyphenyl) urea;

N—(4-chloro~2—hydroxy-3-ammosulfonylphenyl)—N’-(2 3-methylenedloxy

. phenyl) urea; - : .

N-(2-benzyloxyphenyl)-N (4—chloro—2—hydroxy-3-am1nosu]fony1phenyl) urea;

: N—[4-chloro-2-hydroxy-3-{N"-(2-tnﬂuoroethyl)ammosulfonyl]phenyl]-N'-(2 3-

dichlorophenyl) urea;

N-(2 3-dichlorophenyl)-N* [2—hydroxy-4~methoxy—3-N" (phenylammosulfonyl)phenyl]
urea; S - Lt
N-(2-bromophenyl)-N"- [2-hydroxy-4-methoxy-3-N"-(phenylaminos'ulfonyl)phenyl] urea;
N-[4—chloro-2—hydroxy-3-[N"-(2—methoxyemyl)amlnosulfonyl]phenyl]-N ~(2,3-
dichlorophenyl) urea; : :
N-(2-bromophenyl)-N* [4-chloro-2-hydroxy-3 [ " (2-methoxyethyl)ammosulfonyl]phenyl]
urea;

N-(2-bromophenyl)-N*- [4-chloro-2-hydroxy-3 (4~morpholmylsu1fonyl)phenyl] urea;
N-[4-chioro-2-hydroxy-3- (4—morpholmylsulfonyl)phenyl]-N ~(2, 3 dlchlorophenyl) urea;
N-[3-[N"- [3-(tert-butoxycarbonylammo)propy]]ammosulfonyl]-4-chloro-2-
hydroxyphenyl]-N’ (2,3-dichlorophenyl) urea; -
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N-(2—bromophenyl)—N’[ N"-[3-(tert-butoxycarbonyIam1no)propy]]ammosulfonyl}-4—

N-[3- [N"-(S-mmnopropyl)armnosulfonyl]-4-chloro-2-hydroxyphenyl] N (2-bromophenyl)
urea trifluoroacetate; -
N-[3-[N"-(3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl}-N" -(2-bromophenyl)
urea hydrochloride;
N—[3—[N"-(3-ammopropyl)ammosulfonyl]-4—-chloro-2-hydroxyphenyl]-N -(2,3-
dichlorophenyl) urea trifluoroacetate;

N-(2-bromophenyl)-N*-[3-[N"- -[2~(tert-butoxycarbonylamino)ethyl]aminosulfonyl}-4-
chloro-2-hydroxyphenyl] urea;
N-{3-[N"-(2-arnin'oethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]'-N’-(2-brom0phenyl) '
urea;

N-(2-bromopheny])-N*[3- [[4—(text—butoxycarbonyl)p1perann- -yl]su]fonyl]-4-chloro—2—
hydroxyphenyl] urea;

N-[3-[[4-(tert-butoxycarbonyl)piperazin- I -yl]sulfonyl]-4-chlom-2-hydroxyphenyl]-N’ (2 3-
dichlorophenyl) urea;

N-[4-chloro-2-hydroxy-3-(1-piperazinylsulfonyl)phenyl]-N-(2, ‘5-d1chloropbenyl) urea
trifluoroacetate; '
N~(2-bromophenyl)—N [4-chloro-2-hydroxy-3—(plperazm- -ylsulfonyl)phenyl] urea
trifluoroacetate; :
N-[4-chloro-2-hydroxy-3-[N" -(3-methylthlopropyl)armnosulfonyl]phenyl]—N -(2.3-
dich]orophenyi) urea;

N-(2-bromophenyl)-N*[4-chloro-2-hydroxy-3-[N"-(3-
methylthiopropyl)aminosulfonyl}phenyl] urea;
N—(4—chloro-2—hydroxy-3—am1nosulfonylphenyl)—N’ 2, 3-d1chlorophenyl) urea potasium
salt;

N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N>(2, 3-dichlorophenyl) urea sodium salt; -
N-(2-bromopheny!)-N"-[4-chloro-3-[N",N"- i-(2-methoxyethyl)aminosulfonyl)-2-
hydroxyphenyl] urea;

N-[4-chloro-3-[N",N"- dx-(2-methoxyethyl)ammosulfonyl]—2—hydroxyphenyl]—N -(2,3-
dichlorophenyl) urea;
N—(2-bromophenyl)-N’-[4—chloro-3-[N"-[2—(diméthylamino)ethyl]'aminosulfonyll-2-
hydroxyphenyl] urea hydrochloride; -
N-[4-chloro-3-[N“-[2-(d1methylammo)ethyl]ammosulfonyl]—2-hydroxyphenyl}-N -(2,3-
dichlorophenyl) urea hydrochloride;

N-{4-chloro-2-hydroxy-3-[N "-[3-(methylsulfonyl)propyljaminosulfonyllphenyl]-N-(2,3-
dichlorophenyl) urea;
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N-(2-bromophenyl)-N*-[4-chloro-2-hydroxy-3-[N"-[3- -
(methylsulfonyl)propyl]aminosulfonyl]phenyi] ureé;

N-{4-chloro-2-hydroxy-3-[N"- [2-(m01pholmyl)ethyl]amlnosulfonyl}phenyl]-N -(2,3-
dichlorophenyl) urea hydroch]onde, :
N-[4-chloro-2-hydroxy-3-[N" [2-(morphohnyl)ethyl]amxnosulfonyl]phenyl]-N -(2-
chlorophenyl) urea hydrochloride;

N-(2-bromophenyl)-N* [4-chloro-2-hydroxy-3—[N"-[2-(4-
morpholmyl)ethyl]ammosulfonyl]phenyl] urea;
N-[4-chloro-2-hydroxy-3-(4-th|omorpholmylsulfonyl)phenyl]—N’ (2 3-d|chlorophenyl)

urea,

_N-(2-bromophenyl)—N [4-chloro-2-hydroxy-3-(4—thlomorpholmylsulfonyl)phenyl] urea;
' N-(2-bromopheny])-N’-[4-chloro-3-[N" N"-dL-(2-hydroxyethyl)am|nosulfonyl]-2-

hydroxyphenyl] urea;

* N-[4-chloro-3-[N",N"- dl-(2-hydroxyethyl)ammosulfonyl]-2—hydroxyphenyl]—N -(2 3-
: =dlchlorophenyl) urea, '

N-[4-chloro-2-hydroxy-3-[N"-[3 (methylsulfinyl)propyI]ammosulfonyl]phenyl]—N’-(2 3-

* " dichlorophenyl) urea; o
a N-(2-bromophenyl)—N’ [4—chloro—2-hydroxy-3 [N"-[3-

S (methylsulﬁn)!l)Pl‘OP)’]]a“““"s“lfo"”npheny 1 urea;.

R I

(2-bromophenyl)—N’ [3—[N"—[(l-tert-butoxycarbonylp1pendm—4-

e yl)methyl]ammosulfonyl]-4-chloro-2—hydroxyphenyl] urea,

30

35

- N-[3-[N"[(1- tert-butoxycarbonylptpendm—4-yl)methyl]ammosulfonyl]—t!—-chloro—Z—
" hydroxyphenyl}-N-(2, 3-d1chlorophenyl) urea; - :
‘ N-[4-chloro-2—hydroxy-3 (l-oxldothlomorpholmosulfonyl)phenyl}-N’-(2,3-d|chlorophenyl)

urea,

' N-(2-bmmophenyl)-N’ [4-chloro-2—hydroxy-3 (l-ox:dothxomorphohnosulfonyl)phenyl]
‘urea; - '

N-[4-chloro-2-hydroxy-3-ﬂ\I"-[(plpendm-4-yl)methyl]ammosulfonyl]phenyl]-N (2 3-
dnch]orophenyl) urea trifluroacetate;

N-(2-bromophenyl)-N" [4—chloro-2-hydroxy~3 [N"-[(piperidin-4- - -
yDmethylJaminosulfonyl]phenyl] urea hydrochlonde, )
N—[3-(l—azetldxnylsulfonyl)-4-chloro-2—hydroxyphenyl]-N ~(2-bromophenyl) u

N-[3- (1-azendmylsulfonyl)—4-chloro-2-hydroxyphenyl]-N (2-chloropheny1) urea;
N-[3- (l-dzetldmylsulfonyl)-4-chloro-2-hydroxyphenyl]-N -(2,3-dichlorophenyl) urea; .

- N-(2-bromophenyl)-N’-[4-chloro-3-(N",N"- dlmethylammosulfonyl)-2-hydroxyphenyl] urea

potassium salt;
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N-(2—bromophenyl)—N’-[4;-phl
sodium salt; '

oro-3-(N",N"-dimethylaminosulfonyl)-2-hydroxyphenyl} urea

N-(2-bromophenyl)-N’-[4-k:hl6ro-3-(N”-cyclopropylaminosulfonyl)-z-hydroxyphenyl) urea;
N-[4-chloro-3-(N"-cyclopropylaminosulfonyl)-2-hydroxyphenyl}-N’-(2-chlorophenyl) urea;
N-[4-chloro-3—(N"-cyclopropy]ammosulfonyl)-Z-hydroxphenyl]-N -(2,3- dlchlorophenyl)
urea;

N-(2-bromopheny!)-N[4-chloro-2-hydroxy-3-(N"-propylaminosulfonyl)phenyl] urea;
N-[4-chloro-2-hydroxyl-3-(N"-propylaminosulfonyl)phenyl}-N*(2, 3-dichlorophenyl) urea;
N-[4-chloro-2-hydroxyl-3-(N"-propylaminosulfonyl)phenyl]-N'- (2-chlorophenyl) urea;
N-(2-bromophenyl)-N-[4-chloro-3-(N"-ethylaminosulfonyl])-2-hydroxypheny!] urea; .
N—[4-chlofo—3-(N"-ethylaminosulfonyl)-Z—hydroxyph‘eny]]-N’-(2-chlorophenyl) urea; -
N-{4-chloro-3-(N"-ethylaminosulfony!)-2-hydroxyphenyl]-N*(2,3- dlchlorophenyl) urea;
N-(2-bromophenyl)-N>-[3-[N"-[5- (tert—butoxycarbonylmmno)-S- '
carboxylpentyllaminosulfonyl]-4-chloro-2-hydroxyphenyl] urea;

N-[3-[N"- [5-(tert-butoxycarbonylarmno)-5-carboxylpentyl]ammosulfonyl]—4—chloro—2-
hydroxyphenyl]-N"-(2,3-dichlorophenyl) urea;

. N-[3—[N"-[5-(tert-butoxycarbonylanuno)-s-carboxy]pentyl]aminosu]fonyl]—4-chloro-2-

hydroxyphenyl]-N"-(2-chloropheny}) urea; . : :
N-(2-bromophenyl)—N-’-[4-chloro-2-hydroxy-3-[N"-(2-hydroxyethyl)aminosixlfonyl] urea; -
N-(2,3-dichlorophenyl)-N"- [4—chloro-2-hydroxy—3-[N"-(2-hydroxyethyl)am1nosulfonyl]
urea;

N-(2-bromophenyl)—N’ [3-[N"-[[(2- bromophenylammo)carboxyl]ethyl]am1nosulfonyl]-4-
chloro-2-hydroxyphenyl] urea;

- N-[3-[N"-(2-benzyloxyethyDaminosulfonyl}-4-chloro-2-hydroxyphenyl]-N* (2

bromophenyl) urea;
N-[2-Hydroxy-3-(N"-cyclopropyimethylaminosulfonyl)-4-chlorophenyl]-N*(2,3-
dichlorophenyl) urea;

N-[2-Hydroxy-3-(N "-'cyclopropylmethylaminosulfonyl)-4—chlorophenyl]—N'—(2
chlorophenyl) urea; '

N-[2-Hydroxy-3-(N "~cyclopropylmethylammosulfony])-4-chlorophenyl]-N’—(2
bromophenyl) urea;

N-[2-Hydroxy-3-(N"-methoxy-N "-methylammosulfonyl)-4-chlorophenyl]-N -(2-
bromophenyl) urea;

N-[2-Hydroxy-3-(N"-methoxy-N "-methylammosulfonyl)—4-chlorophenyl]-N’ -(2
chlorophenyl) urea;
N—[2-Hydroxy-3-(N"-methoxy~N"-methylammosulfonyl)-4-chlorophenyl]-N -(2,3
dichlorophenyl) urea;
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N—[2—Hydroxy-3—(N"-pyrrohdmylsulfonyl)—4-chlorophenyl]-N -(2,3-dichlorophenyl) urea;
N-{2-Hydroxy-3-(N" -pyrrohdmylsulfonyl)-4-chlorophenyl]-N ~(2-bromophenyl) urea;.
N-[2-Hydroxy-3—(N"—pyrrohdmylsulfonyl)—4—chlorophenyl] N-(2-chlorophenyl) urea; -
N-(2-bromopheny])-N™ [4—chloro-2-hydroxy-3-[(4—pyndmylammosulfonyl]phenyl] urea;
N-[4-chloro-2-hydroxy-3- [(4-pyr1dmylammosu]fonyl]phenyl]-N (2 3-dichlorophenyl) -
urea;

N-(2-bromophenyl)—N > [4-chloro—2—hydroxy-3—[[[2—(tetrahydro-2— :
furanyl)methyl]ammosulfonyl]phenyl] urea; :
N—[4-chloro-2—hydroxy-3-[[[2-(tetrahydro-2-furany])methyl]ammosulfonyl]phenyl] -N*-
(2,3-dichlorophenyl) urea; . : - -
N-(2-bromophenyl)-N’- [4—chloro-2—hydroxy-3-[[[(2R)-(tetrahydro .2-
furanyl)methyl]ammosulfonyl]phenyl] urea; and’
N-[4-chloro-2—hydroxy-3-[[[(2R)-(tetrahydro—2-furany])methyl]ammosulfonyl]phenyl]-N -
(2,3-dichlorophenyl) urea; .
N-(2-bromophenyl)-N*- [4—chloro-2—hydroxy-3 [[[(28)-(tettahydro—2-
furanyl)methyl]aminosulfonyl]phenyl] urea;
N-[4-chloro-2-hydroxy-3-[[[(ZS)-(tetrahydro-2-furanyl)methyl]ammosulfonyl]phenyl]-N’
(2,3-dichlorophenyl) urea; -

N-(2-bromophenyl)-N*| [4-chloro-2-hydroxy—3-(N “-cyclopentylarmnosulfonyl)pheny]]urea,
N-[4-chloro-2-hydroxy-3-_(N"-g:yclopemy_lanunosulfonyl)phenyl]-N (2,3-
dichlorophenyljurea; ' | . .
N-(2-chlorophenyl)-N*| [4-chloro-2—hydroxy-3-(N"-cyclopentylammosulfonyl)phenyl]urea :
N-(2-bromophenyl)-N*| [4-chloro-2-hydroxy—3-(N"-1soxazohdmylannnosulfonyl) :
phenyllurea; . '

N-[4—chloro-2—hydroxy-3—( N" |soxazohdmylannnosulfonyl)phenyl]—N ~(2,3-
dichlorophenyl)urea; : :
N-(2-chIorophenyl)-N’-[4-chloro-2-hydroxy—3—( N"- 1soxazohdmylannnosulfonyl)
phenyljurea;

N-(2-bromophenyl)-N* [4-chloro-2-hydroxy-3-(N"-tetrahydrmsoxazylanunomlfonyl)
phenyljurea; _ _ . . .
N-[4-chloro-2-hydroxy-3— -tetrahydroisoxazylaminosulfonyl)phenyl]-N’-(2,3-
dichlorophenyljurea; -~ - .

N-(2-chlorophenyl)-N*| [4—chloro-2-hydroxy-3 N"-(tetrahydrmsoxazylanunosulfonyl)
phenyl]urea;

N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy—3 [(2-1sopropoxyethyl)annnosulfonyl]phenyl]

urea,
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N—[4-chloro-2—hydroxy-3-[(2-1sopropoxyethyl)ammosulfonyl] henyl]—N’-(2,3-
dichlorophenyl) urea;"

N—[4—-chloro-2-hydroxy—3 [(2-1sopropoxyethyI)ammosulfonyl]pheny]]-N ~(2-chlorophenyl)
urea; :
N-(2-bromophenyl)—N’—[4-chloro-2-hydroxy-3-[(2-ethoxyetliyl)éininosulfonyl]pheny]] urea;
N—[4-chloro-2—hydroxy-3—[(2-ethoxycthyl)amin'osulfdnyl]phenyl]-N’-(2,3-dichlorophenyl)
urea; '
N-[4-chloro-2-hydroxy-3-[(2-ethoxyethyl)aminosulfonyl]phenyl}-N™ (2-chlorophenyl) urea;
N-(2-bromopheny)-N™ [4-chloro-2-hydroxy-3—[(2-methoxycarbonyl)azetxdm—l-
yl}sulfonylphenyl] urea;

N-{4-chloro-2-hydroxy-3-[(2-methoxycarbonyl)azetidin-1 -yl]sulfonylphenyl]-N -(2,3-
dichlorophenyl) urea;

N-[4-chloro-2-hydroxy-3-[(2-carboxy)-azetidin-1 -yl]sulfonylphenyl]—N -(2,3-
dichlorophenyl) urea;

N-(2-bromophenyl)-N*-[4-chloro-2-hydroxy-3-[N"-[3-(4-
morpholinyl)propyllaminosulfonyl]phenyl] urea hydrobhloride"
N-[+chloro-2-hydroxy—3-[N"-[3-(4~morpholmyl)propyl]-ammosulfonyl]phenyl]-N (2 3-
dichlorophenyl) urea hydrochloride; : '
N-[4-chloro-2-hydroxy—3—[N"-[3-(4—morpholmyl)propy1]ammosulfonyl]phenyl]—N’-(z- :
chlorophenyl) urea hydrochloride;

N-(2-bromophenyl)—N [4-chloro-2-hydroxy-3-[S-(-)-(Z-methoxymemyl)pyrrohdm-1- '
yl]sulfonylphenyl] urea;

N-(2-bromopheny!)-N> [4-chloro-2-hydroxy-3—[S-(-)-(2-hydroxymethyl)pyrrohdm—l- .
yljsulfonylphenyl] urea; '
N-[4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyl)pyrrolidin-1 -yl]sulfonylphenyl]—N -(2.3-
dichlorophenyl) urea;
N-(4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)-pyrrolidin-1-ylsulfonyl]phenyl]-N*(2,3-
dichlorophenyl) urea; ' '
N-[4-chloro-2-hydroxy-3-[S-(-)- (Z-methoxymethyl)-pyrrohdm— -yl]sulfonylpheny]]-N ~(2-
chlorophenyt) urea;
N-[4-chloro-2-hydroxy-3-[S—(-)-(2-hydroxymethyl)—pyrrolidin—l--yl]sulfonylphenyl]-N’é(2-.
chlorophenyl) urea; '
N-(2-bromophenyl)-N™-[4-chloro-2-hydroxy-3-[S-(2-methoxycarbonyl)pyrrolidin-1-
yl]sulfonylphenyl] urea;
N-(2;bromopheny])~N’-[4-chloro-Z-hydroxy-3-[S-(2-carboxy)pyrfolidin—1-
yllsulfonylphenyl] urea;
N-(2-bromophenyl)-N*-[3-[N"-(tert-butyl)aminosulfonyi}-4-chloro-2-hydroxyphenyl] urea;
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N-[3-[N"-(tert-butyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N*(2,3-dichiorophenyl)
urea; :
N-[3-[N "-(tcrt-butyl)armnosulfonyl]-4—ch]oro-2—hydroxylphenyl]-N (2~chlorophenyl) urea;
N-[3-[N"-[5- (tert—butoxycarbonylannno)-S-carboxypentyl]ammosulfonyl]-4-chloro-2—
hydroxyphenyl]-N~(2-chlorophenyl) urea; SENE
N—[3-[N"-(5-amln0-5-carboxypentyl)ammoéulfonyl]—4—chloro-2 hydroxyphenyl]—N “(2-
chlorophenyl) urea hydrochloride;
N-[3-[N"- (5-anuno-S-carboxypentyl)annnosulfonyl]-4-chloto-2-hydroxyphenyl]-N'-(2 3-
dichlorophenyl) urea hydrochlonde. .
N-[3-[N"-(5- am:n0-5-carboxypentyl)mmnosulfonyl]-4-chloro—2 hydroxyphenyl]—N ~(2-
bromophenyl) urea hydrochloride; , o :
N-{4-chloro-3-(1, l-dloxxdothxomorphohnosulfonyl)-2-hydroxyphenyl]-N'-(2 3-
dichlorophenyl) urea;
N-(2-bromophenyl)-N*- [4-chloro-3-(l l-dloxndothxomorpholmosulfonyl)-Z—hydroxyphenyl]
urea;
N-[4-chloro-3-(1, 1-d:oxxdothxomorpholmosulfonyl)-2-hydroxyphenyl]-N’-(2—chlorophenyl)
urea; . ST
N—[3—[N"-[2-(tert—butoxyc,arbonylammo)ethyl]ammosulfonyl]-4-chloro-2-hydroxyphenyl]—
N*(2,3-dichlorophenyl) urea;
N—[3—[N"-(2-atmnoethyl)anunosulfonyl]-4-chloro-2—hydroxyphenyl]-N (2,3-
dlchlorophenyl) urea triflnoroacetate; .
N-[3- [N"-[2—(tert-butoxycarbony1ammo)ethyl]ammosulfonyl]-4—chloro-2—hydroxyphenyl]-
N™-(2-chlorophenyl) urea; .
N-[3-[N"-(2-ammoethyl)annnosu]fonyl]-4-chloro-2-hydroxyphenyl]-N’-(2—chlorophenyl)
urea tnﬂuoroacetate,
N—[4-chloro—2-hydroxy—3— (N",N"-dlmethylanunosulfonyl)phenyl]-N ~(2-chlorophenyl)
urea.; : ok . .
N-[4-chloro-2—hydroxy-3-(ammosulfonyl)phenyl]-N (2—bromo-3-ﬂuorophenyl) urea;
N—[4-chloro-2-hydroxy-3-(ammosulfonyl)phenyl]-N (2—chloro-3—ﬂuorophenyl) urea;
N—(Z-bromophenyl)-N [4-chloro-3-[(l-ethyl-pyrrol1dm—2—y1)methylammosulfonyl]-Z—
hydroxyphenyl] urea hydrochloride ; .
N-[4-chloro-3-[(1-ethy]-pyrrol1dm-2-yl)methylammosulfonyll-2-hydroxyphenyl] N-(2,3-
dichlorophenyl) urea hydrochlonde, and
N-[4-chloro-3- [(1-ethyl-pyrrol1dm-2-yl)methylannnosulfonyl]-2—hydtoxyphenyl]—N -(2-
chlorophenyl) urea hydrochloride;
or a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acdéj;table salt tl_1_ereof.
12 A compound ac‘cbrdiiig to claim 11 which is selected froin the group consisting of :
N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N’-(2,3-dichlorophenyl) urea;

N—[4-chloro-2-hydroxy—3—[S-(—)-(2-methoxymethyl)pyrrolidin—]—yl]Sulfdnylphalyl]-N’-(2,3-

dichlorophenyl) urea;

"N-[4-chloro-2-hydroxy-3-( N"-isoz__cazolidinylanﬁnosulfonyl)phenyl]-N’-(2,3-

dichlorophenyl)urea;
N-[4-chloro-2-hydroxy-3-(1-oxidothiomorpholinosulfonyl)phenyl}-N>(2,3-dichlorophenyl)
urea; and ' : '
N-[4-chloro-3-[N",N 7'-di-(2—methoxyethyl)aminosulfonyl}-2—hyd1‘oxy§henyl]-N’-(2,3-
dichlorophenyl) urea. o

13. A compound according to claim 12 wherein the compoundis in its sodium salt form.

14, A compound according to claim 13 wherein the compound is in its potassium salt
form. B
15. A pharmaceutical composition comprising a compound according to any of Claims 1to’

14 and a pharmaceutically acceptable carrier or diluent.

16. A method of treating a chemokine mediated disease, wherein the chemokine binds to'an
IL-8 a or b receptor in a mammal, which method comprises administering to said mammal an
effective amount of a compound of the formula according to any one of Claims 1 to 14.

17. The m-ethod according to Claim 16 wherein the mammal is 'afﬂ_icted witha
chemokine mediated disease selected from atopic dermatitis, osteo arthritis, rheumatdid "
arthritié, asthma, chronic obstructive pulmonary disease, adult respiratory distress

syndrome, inflammatory bowel disease, Crohn’s disease, ulcerative colitis, stroke, septic
shock, multiple sclerosis, endotoxic shock, psoriasis, gram negative sepsis, toxic shock
syndrome, cardiac and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs.
host reaction, alzheimers disease, allograft rejections, malaria, restinosis, angiogenesis,
atherosclerosis, osteoporosis, gingivitis and undesired hematopoietic stem cells release,
diseases caused by respiratory viruses, herpesviruses, and hepatitis viruses, meningitis,
herpes encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors, subarachnoid _
hemorrhage, post surgical trauma, cystic fibrosis, pre-térm labour, cough, pruritus,
interstitial pneumonitis, hypersensitiviiy, crystal induced arthritis, lyme arthritis,
fibrodysplasia ossificans progressiva, acute and chronic pancreatitis, acute alcoholic
hepatitis, necrotizing enterocolitis, chronic sinusitis, uveitis, polymyositis, vasculitis, acne,
gastric and duodenal uicers, celiac disease, esophagitis, glossitis, airflow obstruction,

airway hyperresponsiveness, bronchiolitis obliterans organizing pneumonia, bronchiectasis,
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bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor pulmonae, dyspnea,
emphysema, hypercapnea, hypcrinflation, hypoxemia, hypoxia, surgerical lung volume
reduction, pulmonary fibrosis, pulmonary hypeﬂeneion,-ﬁght ventricular hypertropy,
sarcoidosis, small airway disease, vemilation-perfusion mismatching, wheeze and hapus.

5 18 A compound selected from the group cons:stmg of formulas (II), (IIT), @V), (V)
and (V1) hereinbelow:

W o . ) (Vi)
wherein R is not hydrogen. : : L :
10 - 19, A method of convertmg a chloro compound of formula (VII) to a phenol of formula
(III) by reacting with sodium acetate and 18—C-6 followed by hydrolysis with sulfuric acid

‘and methanol.
. | AT cl
ROSO,_ ! _' - HOS(O), NO,
(Vlll) D ) oy

15 'wherein.'R.fepresents HorNajand
Ry isasinclaim 1, above _
20. A method of converting a chloro compound of formula (VID) to a phenol of formula
(IIT) by reacting to the chlorp compound with sodium hydride and waigr jn THE. )

- R= HorNa
20 o |
cl | cl |
ROSO, - HOS(O)p~_ NO,
(R,)m B GA L
vy X

wherem R represents H or NaandR) is asin clalm 1, above.
21. A method of convertmg a compound of formula (VIH) to a nitro compound of

formula (IX) by reacting the, sulfonic acid compound w1th mtnc acid i, splfuric acid
25 R=HorNa
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