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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, 

5 pharmaceutical compositions. processes for their preparation, and use thereof in treating IL-

8. GROa, GR0j3, 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- I (NAP-1 ); rnonocyte derived neutrophil chemotactic factor 

10 {MDNCF), neutrophil activating factor (NAF), and T-cell lymphocyte chemotactic factor. 

Interleukin-8 is a chemoattractant for neutrophils, basophils, and a subset of T-cells. It is 

produced by a majority of nucleated cells including macrophages, fibroblasts, endothelial 

and epithelial cells exposed to 1NF, IL-la, IL-IP or LPS, and by neutrophils themselves 
when exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini et al .• J. Clin. 

15 Invest. 84, 1045 (1989); J. Schroder et al, J. Immunol. 139, 3474 (1987) and· J. Immunol. 

144, 2223 (1990); Strieter, et al., Science 243. 1467 (1989) and J. Bio1. Chem. 264, 10621 

(1989); Cassatella et al., J. Immunol. 148, 3216 (1992). 

GROa, GROj3, GROy and NAP-2 also belong to the chemokine family. Like IL-8 

these chemokines have also been referred to by different naines. For instance GROa, p, y 
20 have been referred to as MGSAa, p and y respectively {Melanoma Growth Stimulating· 

Activity). see Richmond et al., J. Cell Physiology 129, 375 (1986) and Chang et al., L 
Immunol 148, 451 (1992). All of the chemokines of the a-family which possess the ELR 

motif directly preceding the CXC motif bind to the IL-8 B receptor (CXCR2). 

IL-8. GROa, GRO~. GROy, NAP-2, and ENA-78 stimulate a number of functions 

25 in vitro. They have all been shown to·have chemoattractant properties for neutrophils. 

while IL-8 and GROa have demonstrated T-lymphocytes, and basophilic chemotactic 

activity. In addition IL-8 can induce histamine release from basophils from both normal 

and atopic individuals. GRO .. 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 

30 expression of Mac-I {CD1 lb/CD18) on neutrophils without de novo protein synthesis. 

This may contribute to increased adhesion of the neutropbils to vascular endothelial cells. 

Many known diseases are characterized by massive neutrophil infiltr.ltion. As IL-8, GROa, 

GRO~. 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 

35 disorders including psoriasis and rheumatoid arthritis. Baggiolini et al., FEBS Lett. 307, 91 

(1992); Miller et al., Crit. Rev. lmmunol.12, 17 (1992); Oppenheim et al., Annu. Rev. 

lmmunol. 9, 617 (1991); Seitz et al., J. Clin. Invest. 87, 463 (1991); Miller et al., Arn. Rev. 
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Respir. Dis. 146, 427 (1992); Donnely et al., Lancet 341, 643 (1993). In addition the ELR 

chemokines (those containing the amino acids ELR motif just prior to the CXC motif) have 

also been implicated in ~giostasis, Strieter et al., Science 2~~. · 1798 (1992). 

In vitro, IL-8, G~Oa, GROp, GROy and NAP".'2 incluce neutrophil shape change, 

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

the seven-transmemb~e, G-protein-linked family, in particular by binding to IL-8 

receptors, most notably the IL-8~ receptor (CXCR2). Thoma~ et al., J. Biol. Chem. 266, 

14839 (1991); and Holmes et al., Science 253, 1278 (1991). TJie development ofnon­

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

IO a review see R. Freidinger in: Progress in Drug Research, Vo].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".'8~p. which has high affinity for 

JS IL-8 as well as for GROa, GROP, GROy and NAP-2. See Holmes et al., supra; Murphy et 

al., Science 253, 1280 (1.9~1); Lee et al., J. Biol. Chem. 267, .1~283(1992); LaRosa et al., 

J. Biol. Chem. 267, 25402 (1992); and Gayle et al~, J. Biol..Chem. 268., 7283 (1993). 

There remains 1\ ll~ed for treatment, in this field, for compounds, which are capable 

of binding to the IL-8 a or P receptor. Therefore, conditions associated with an increase in 

20 IL-8 production (whichis responsible for chemotaxis of neutrophil and T-cells subsets into 

the inflammatory site) would benefit by compounds, which are inhibitors ofIL-8 receptor 

binding. 

SUMMARY OF mE INVENTION 

This invention provides for a method of treating a chemokine mediated disease, 

25 wherein the chemokine is one which binds to an IL-8 a orb receptor and which method 

comprises administering an effective amount of a compound Qf Formula (I) or a 

pharmaceutically accq>table salt thereof. In particular the chemokine is II..-8. 

This invention also relates to a method of inhibiting· th~ binding of IL-8 to its 

receptors in a mammal in need thereof which comprises administering to said mammal an 

30 effective amount of a compound of Formula (I). 

The present invention also provides for the novel compounds of Formula (ij, and 

phannaceutical compositions comprising a compound of Formula (I), and a pharmaceutical 

carrier or diluent. 

Compounds of Formula (I) useful in the present inventjon are represented by the 

35 structure: 
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wherein 

5 Rb is independently hydrogen, NR6R7, OH, OR8, Ct-salkyl, aryl,_arylC14alkyl, aryl 

C24alkenyl; cycloalkyl, cycloalkyl Ct-5 alkyl, heteroaryl, heteroaryIC14alkyl, 

heteroarylC2-4 alk.enyl, heterocyclic, heterocyclic C14alkyl, or a heterocyclic C2-4filkenyl 

moiety, all of which moieties may be optionally substituted one to three times 

independently by halogen; nitro; halosubstituted Ct-4 alkyl; Ct-4 alkyl; amino, mono or 

IO di-CJ-4 alkyl substituted amine; ORa; C(O}Ra; NRa.C(O)OR8 ; OC(O)NR6R.7; hydroxy; 

NR9C(O)Ra; S(O)m•Ra; C(O)NR6R7; C(O}OH; C(O)ORa; S(O}tNR6R7; NHS(O)tRa. 
Alternatively, the two Rb substituents can join to form a 3-10 membered ring, optionally 

substituted and containing, in addition to optionally substituted Ct-4 alkyl, independently, 

1 to 3 NRa, 0, S, SO, or SC>i moities which can be optionally unsaturated; 

15 Ra is an alkyl, aryl, arylC1.4alkyl, beteroaryl, heteroaryl C1-4alkyl, heterocyclic, COORa.'. or a 
heterocyclic CJ-4filkyl moiety, all of which moieties may ~e optionally substituted; · 

Ra' is an alkyl, aryl, arylC14alkyl~ heteroaryl, heteroaryl CJ-4Blkyl, beterocyclic or~ 
heterocyclic C14alkyl moiety, all of which moieties may be optionally substituted; ' 

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

20 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; 

t is 0, or an integer having a value of I or 2; 

sis an integer having a value of I to 3; 

25 Rt is independently selected from hydrogen, halogen, nitro, cyano, Ct-10 alkyl, halosubstituted 

Ct-10 alkyl, C2-10alkenyl,C1-10 alk.oxy, halosubstituted Ct-toalkoxy, azide, S(O}tR4. 
(CRgRs)q S(O)tR4. hydroxy, hydroxy substituted Ct-4alkyl, aryl, aryl Ct-4 alkyl, aryl C2-to 
alkenyl, aryloxy, aryl CJ-4 alkyloxy, heteroaryl, heteroarylalkyl, heteroaryl C2-10 alkenyl, 

heteroaryl Ct-4 alkyloxy, heterocyclic, heterocyclic C14alkyl, heterocyclicCt-481kyloxy, 

30 heterocyclicC2-10 alkenyl, (CRgRs)q NR4Rs, {CRsRs)qC(O)NR4Jl5, C2-10 alkenyl 

C(O)NR4Rs. (CRsRg)q C(O)NR4R10. S(0)3Rg, (CRsRg)q C(O)Rt }, C2-10 alkenyl 

C(O)R11. C2-10 alkenyl C(O)OR11, (CRsRs}q C(O)OR11, (CRsRg)q OC(O)R11, 

CCRsRs)qN'R4C(O)R11. CCRsRs}q CC~NR4R5, (CR8R8)q ~C(NRs)R 11• ccR8R8)q 

-3-



W000/35442 PCT/US99/l9940 

NHS(O)iR 13• (CRgRg)q S(O)t~R5, or two Rl moieties together may form 0-(CH2)s0 or 

a 5 to 6 membered saturated or unsaturated ring, and wherein the alkyl, aryl, arylalkyl, 

heteroaryl, heterocyclic moieties may be optionally subsliluted; 

R4 and Rs are independently hydrogen, optionally substituted C 1.,.4 alkyl, optionally substituted 

5 aryl, optionally substituted aryl C1-48lkyl, optionally slibstitutecl heteroaryl, optionally 

·substituted heteroaryl C14alkyl, heterocyclic, heterocyclicCJ-4 alkyl, or R4 and Rs 

together with the nitrogen to which they are attached form a 5 to 7 member ring which may 

op_tionally comprise an additional heteroatom selected from 0, N and S; 

R6 and R7 are independently hydrogen, or a Ct-4 alkyl, heteroaryl, ~1. aklyl aryl, alkyl Ct-4 

10 heteroalkyl, which may all be optionally substituted or R6 and R7 together with the 
. . . 

nitrogen to which they are attached form a 5 to 7 member.ring which ring may optionally 

contain an additional heteroatom is selected from oxygen, nitrogen or sulfur, and which 

ring may be optionally substituted; 

Y is hydrogen, halogen, nitro, cyano, halosubstituted CJ-10 alkyl, C:l-10 alkyl, C2-10 alkenyl, 

· 15 Ct-10 alkoxy, halos1lbstib1ted CJ-10 alkoxy, azide, (CRgRg)qS(0)1Ra• (CRgRg)qORa, . . . . 

hydroxy, hydroxy substituted ci".4alkyl, aryl; arylCJ-4 alkyl, ai-yloxy, arylCl-4 alkyloxy, 

. aryl C2~10 alkenyl, hetero8ryl, heteroarylalkyl,.heteroaryl Ct-4 alkyloxy, heteroaryl C2-10 

alkenyl, heterocyclic, heterocyclic C1-4-alkyl, i:ieteJ'..ocyclicC2-10 alkenyl, 

(CRgRg)qN14R5, C2-10 alkenyl C(O)NR4R5, (CRgRg)qC(O)N14R5, (CRgRg)q 

20 C(O)N1l4;R.10. S(0)3Rg, (CRgRg)qC(O)R11, C2~10 alkenylC(O)R11, 

(CRgRg)qC(O)OR11. C2.10alic~;1cc6)0R1I; (CRgRg}qoC(O)R11. 

ccR8Rs)qN'R4C(O)R11. (CR8Rs)q NHS(O)tR 13. ccR8R8)q s(o)tN~s. 
· (CRgRg)qCCNR.4)~5. (CRgRg)q ~C(NR5)R1 J; or two)!' moieties together may . . . . . . ~ 

form O-(CH2)8-0 or a 5 to 6 membered saturated or unsaturated ring, and wherein the 

25 alkyl, aryl, arylalkyl, heteroaryl, heteroaryl alkyl, heterocyclic, b.eterocyclicalkyl groups 

may be optionally substituted; 

Rs is hydrogen or Ct-4 alkyl; 

R9 is hydrogen or a CJ-4 alkyl; 

Rto is CJ.JO alkyl C(0)2Rs; 

30 Rt 1 is hydrogen, optionally substituted CJ-4 alkyl, optionally substituted aryl, optionally 

substituted aryl Ct-4alkyl, optionally substituted heteroaryl, optionally substituted 

heteroarylC14alkyl, optionally substituted heterocyclic, or optionally substituted 

heterocyclicCJ-48-lkyl; 

Rt3 is. suitably CJ-4 alkyl, aryl, aryl C14alkyl, heteroaryl, heter0aryIC1.4alkyl, heterocyclic, 

35 or heterocyclicC1-4alkyl; 

or a pharmaceutically acceptable salt thereof. 
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DETAILED DESCRIPTION OF THE"INvENTION 

The compounds of Formula (I), may also be used in ass0ciation 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 a and ~·receptors. Chemokine mediated diseases for 

5 treatment, therapeutically or prophylactically, in animals include disease states such as 

those noted herein in the Methods of Treatment section. 

SuitabJy, Rb is independently hydrogen, NR6R7, OH, OR8, C1-4alkyl, aryl, arylC14alkyl, 

acyl C2-4alkenyl, heteroaryl, heteroarylC14alkyl, heteroarylC2-4 alkenyl, heterocyclic, 

heterocyclic C14alkyl, or a heterocyclic C2-48lkenyl moiety, all of which moieties may be 

10 optionally substituted one to three times independently by halogen, nitro, halosubstituted 

C J-4 alkyl; C]-4 alkyl, amino, mono or di-CJ-4 alkyl substituted amine, cycloalkyl, 

cycloalkyl Ct-5 alkyl, ORa, C(O)R8, NRaC(O)ORa, OC(O)NR6R7, aryloxy, aryl Ct-4 

oxy, hydrQxy, Cl-4 alkoxy; NR9C(O)R8, S(O)m•R8, C(O)NR6R7, C(O)OH, C(O)OR8, 

S(O)tNR6R7, NHS(O)tRa. Alternatively, the two Rb substituents can join to form a 3-10 
15 membered ring; optionally substituted and containing, in addition to carbon, Independently, 

1 to 3 NR9, 0, S, SO, or S~ moities which can be optionally substituted. 

Suitably, Ra is an alkyl, aryl, arylC14alkyl, heteroaryl, heteroary1 C1-4alkyl, heterocyclic, 

or a heterocyclic Ct-'falkyl moiety, all of which moieties may be optionally substituted. · · 

Suitably, R 1 is independently selected from hydrogen; halogen; ~itro; cyano; 

20 halosubstituted Ct-10 alkyl, such as CF3, CJ-10 alkyl, such as methyl, ethyl, isopropyl, or n­

propyl, C2-10 alkenyl, Ct-10 alkoxy, such as methoxy, or ethoxy; halosubstituted C]-10 

alkoxy, such as trifluoromethoxy, azide, (CRgRg)q S(O)t~· wherein tis 0, 1 or 2, hydroxy, 

hydroxy C1-4alkyl, such as methanol 9r ethanol, aryl, 

such as phenyl or naphthyl, aryl Ct-4 alkyl, such as benzyl, aryloxy, such as phenoxy, aryl 

25 Ct-4 alkyloxy, such as benzyloxy; heteroaryl, heteroarylalkyl, heteroaryl Cl-4 alkyloxy; aryl 

C2-10 alkenyl. heteroaryl C2-10 alkenyl, heterocyclic C2-10 alkenyl. (CRgRg)qNR4Rs. C2-
l0 alkenyl C(O)NR4R5, (CRgRg)qC(O)NR4R5, (CRgRg)qC(O)NR4R10. S(0)3H, 

S(0)3Rg, (CRgRg)qC(O)Rn, Cz-10 alkenyl C(O)Rt t. C2-10 alkenyl C(O)OR11, 

(CRgRg)q C(O)R 11 • (CRgRg)qC(O)OR 11 • (CRgRg)q OC(O)R 11 • (CRgRg)qNR4C(O)R J J, 

30 (CRgRg)qC(NR4)~R5. (CRgRg)q ~C(NR5)R 11 • (CRgRg)qNHS(O)tR 13• 

(CRgRg)qS(O)tN°R4RS· All of the aryl, heteroaryl, and heterocyclic-containing moieties 
may be optionally substituted as defined herein below. 

For use herein the term "the aryl, heteroaryl, and heterocyclic containing moieties" 

refers to both the ring and the alkyl, or if included, the alkenyl rings, such as aryl, arylalkyl, 

35 and aryl alkenyl rings. The term "moieties" and "rings" may be interchangeably used 

throughout. 
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Suitably, R4 and Rs are independently hydrog~n. optiona)ly substituted Ct-4 alkyl, . . . 
. .· 

optionally substituted ary~. optionalJy subscituted aryl C1-.ialkyl, optionally substituted . . . . 

heteroaryl, optionalJy substituted heteroaryl C 1-481kyl, helero<;yclit;:, heterocyclit;CJ-4 

alkyl, or R4 and Rs together with the njtrogen to which they are attached form a S to 7 

5 member ring which may optionally comprise an addjtjonal hetero~tom selected from 0, N 

andS. 

Suitably, Rg is in~ependently hydrogen or CJ-4 alkyl. 

Suitably, R9 is hydrogen or a Ct-4 alkyl; 

Suitably, q is 0 or an integer having a value of 1 to 1 O. 

JO Suitably, Rto is Ct-10 alkyl C(0)2Rs. such as CH2C(0)2H orCH2C(0)2CH3. 

Suitably, Rt J is h)'drogen, C1-4 alkyl, aryl, aryl Cl-4 alkyl, heteroaryl, heteroaryl 

C14alkyl, heterocyclic, or heterocyclic Ct-4alkyl. 

Suitably, Rt2 is hydrogen, Ct-10 alkyl, optioria11y substitlited aryl or optionally 

substituted arylalkyl. 

15 Suitably, R13 is Ct-4filkyl, aryl, arylalkyl, heteroaryl, heteroarylC1-41lkyl, 

heterocyclic, or heterocyclicCt-.ialkyl, wherein all of the aryl, heteroaryl and heterocyclic 

containing moieties may alJ be optionally substituted. 

Suitably, Y is independently selected frOm hydrogen; halogen; nitro; cyano; 

halosubstituted Ct:-10 alkyl; C1.;l0 alkyl; c2~lO alkenyl; CJ-10 .aJkoxy; halosubstituted 

· 1 '. 20 Ct-10 alkoxy; azide; (CRgRg)q S(O)tRa; hydroxy; hydroxyC14l1lkyl; aryl; aryl Ct-4 

alkyl; atyloxy; aryICt-4 alkyloxy; heteroaryl; heteroarylalkyl; heteroaryl Ct-4 alkyloxy; - . . . . . 

heterocyclic, heterocyclic:c14alkyl; aryl C2-10 alkenyl; heteroaryl C2-to alkenyl; 

heterocyclic Cz-10 alkenyl; (CRgRg)q NR.4R5; Cz-rn alkenyl C(O)NR4,Rs; (CRgRg)q 

C(O)NR4R5; (CRgRg)q C(O)NR4JlIO; S(0)3H; S(0)3Rg; (CRgRg)q C(O)R11; C2-10 . . . . . . . 

25 alkenyl C(O)RI l; C2-to alkenyl C(O)ORt t; (CRgRg)q C(O)OR12; (CRgRg)q OC(O) 

R11; (CRgRg)qC~)NR.tRs; (CRgR3)q N~C(NRs)R11; (CR3Rg)q NR4C(O)R11; 

(CRgR3)q NHS(O)tR 13; or (CRgRg)q S(O)tN~Rs; or two Y m~ieties together may form 

O-(CH2)s-O or a S to 6 m«?inbered saturated or unsaturated ring. ·The aryl, heteroaryl ~d 

heterocyclic containing moieties noted above may all be optionally s1,1bstituted as defined 

30 herein. 

Suitably sis an integer having a value of 1 to 3. 

When Y forms a dioxybridge, s is preferably 1. When Y forms an additional 

unsaturated ring, it is preferably 6 membered resulting in a naphthylene ring system. These 

ring systems may be substituted 1 to 3 times by other Y moieties ~ defined above. 

35 Suitably, Ra is an alkyl, aryl Ct-4 alkyl, heteroaryl, heteroaryl-C14alkyl, 

heterocyclic, or a heterocyclicC14 alkyl, wherein all of these moieties may all be 

optionally substituted. 
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Y is preferab1y a ha1ogeil, Ct-4 a1koxy, optional1y substituted aryl, optional1y 

substituted ary1oxy or arylalkoxy, methylene dioxy, NR4Rs. thio Ct-4.alkyl, thioaryl, 

halosubstituted alkoxy, optionally substituted C]-4 alkyl, or hydroxy alkyl. Y is more 

preferably mono-substituted halogen, disubstituted halogen, mono-substituted alkoxy, 

5 disubstituted alkoxy, methylenedioxy, ary1, 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 1 and Y can both be hydrogen, it is preferred that at least one of the rings is 

substituted, preferably both rings are substituted. 

10 As used herein, "optionally substituted" unless specifically defined shall mean such 

groups as halogen, such as fluorine, chlorine, bromine or iodine, hydroxy; hydroxy 

substituted C1-1oalkyl, Ct-10 alkoxy, such as inethoxy orethoxy, S(O)m•Ct-10 alkyl, 

wherein m' is 0, I or 2, such as methyl thio, methyl sulfinyl or methyl sulfonyl; amino, 

mono &. di-substituted amino, such as in the NR4Rs group, NHC(O)R4, C(O)NR4,R5, 

15 COOR4, S(O)tNJ4R5, NHS(O)tR20, Ct-10 a1kyl, such as methyl, ethyl, propyl, isopropyl, 

or t-butyl, halosubstituted Ct-10 alkyl, such CF3, an optionally substituted aryl, such as 

phenyl, or an optionally substituted arylalkyl, such as benzyl or phenethyl, optionaily 

substituted hetetocylic, optionally substituted heterocyc1icalkyl, optionally substituted 

heteroaryl, optionally substituted heteroary1 alkyl, wherein these aryl, heteroaryl, or 

20 heterocyclic moieties may be substituted one to two times by halogen; hydroxy; hydroxy 

substituted al_kyl, Ci-10 alkoxy; S(O)mCI-10 alkyl; amino, mono & di-substituted alkyl 

amino, such as in the NR4R5 group; Ct-10 alky1, or halosubstituted Ct-10 alkyl, such as 

CF3. 

R20 is suitably C1-4 alkyl, aryl, aryl C1-4alkyl, heteroaryl, heteroary1Ct-4alky1, 

25 heterocyclic, or heterocyc1icCt-481kyl. 

Suitable pharmaceutically acceptable salts are welJ known to those skilled in the art 

and include basic salts of inorganic and organic: acids, such as hydrochloric acid, 

hydrobromic acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane 

sulphonic acid, acetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, 

30 succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid and 

mandelic acid. In addition, pharmaceutically acceptable salts of compounds of Formula (l) 

may also be formed with a phannaceutically acceptable cation. Suitable phannaceutically 

acceptable cations are well known to those skilled in the art and include a1kaline, alkaline 

earth, ammonium and quaternary ammonium cations. 

35 The following terms, as used herein, refer to: 

• "halo" - all halogens, that is chloro, fluoro, bromo and iodo. 
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• "Ct-toalkyl" or "alkyr• - both straight and branched chain moieties of 1to10 
carbon atoms. unless the chain length is otherwise limited, inpluding, but not limited to, 
methyl, ethyl, n-propyl~ f,o-propyl, n-butyl. sec.,-butyl, iso-bui:y!. tert-butyl, n-pentyl and the . . . . ·~ ,· ,. 

like. 

5 • "cycloalkyl" is ~sed herein to mean cyclic moiety, p~ferably of 3 to 8 carbons, 

including but not limited~ cyclopropyl, cyclopentyl, cycloh~;i, and the like. 

• "alkenyl" is ~sed herein at an occurrences to mean ~~ight or branched chain 

moiety of 2-10 carbon ·~~o~s. unless the chain length is limi~:$ereto, including, but not 

limited to ethenyl, 1-p~~~yl, 2-propenyl, 2..;methyl-1-prope~rl.·J-butenyl, 2-butenyl and 

10 thelike. 

• "aryl'' - phenyl ~rid naphthyl;. ·-:_;_.:. 

• "heteroaryl" (on its own or in any combination, such !iS "heteroaryloxy", or 
"heteroaryl alkyl") - a s-'1<>. membered aromatic ring systemi~ ~hich one or more rings .. ·, · .. · . .. ·. · .. 

· contain one or more he~rqatoms selected from the group consisting ofN, 0 or S, such as, 
. . : . . . . . . -~·. ·.. ·.: . 

15 · but not limited, to pyrrole, pyrazole, furan, thiophene, quinolfo~. 'isoquinoline, quinazolinyl, 
.. pyridine, pyrimidine, o~le, tetrazole, thiazole, thiadi~ole. tirazo1~. imidazole, or 

··.'·•: . := .• 

benzimidazole • . ~ . : 

• "heterocyclic0
' (on its own or in any combination, sqc~ as "heterocyclk:alkyJ") .- a 

·saturated or partially u~~~ttJ~ted 4-io membered ring syst~,~~-which one or more rings 
20 contain one or more het~roatoms selected from the ~up cons~sJing of N. 0, or S; such as, 

but not limited to, pyrroli<iine, piperidine, piperazine, morphol~n~. tetrahydropyran, 

thiomorpholine. or imi~alzoHd1ne: FUrthenliore, sulfur may b~ optionally oxidized to the 
sulfone or the sulfoxide. · 

• "arylalkyl" or "heteroarylalkyl" or "heterocyclicalkyl"-is used herein to mean CJ-

25 10 alkyl, as defined ab~~e. ~tached to an aryl, heteroaryl or b~t~rocyclic moiety. ~ also 
defined herein, unless otherwise indicated. . . 

. ·,. 

• "sulfinyl" - the oxide S.(O) of the corresponding sulfide, the term "thio" refers to 

the suJfid~. and the te~ '!sµlfony1" refers to the fully oxiili~ .~°C0)2 moiety. 
·, : ... : 

• "wherein two Rt moieties (or two Y moieties) may; together form a 5 or 6 
30 membered saturated or uns~turated ring" is used herein to mellJ'.I the formation of an 

aromatic ring system, such.as naphthalene, or is a phenyl moiety' having attached a 6 
membered partially sa~rated or unsaturated ring such as a c6:~ycloalkenyl, i.e. hexene, or ! ' . . . . 

a Cs cycloalkenyl moietr• such as cyclopentene .. 

Illustrative compounds of Formula (I) inc:lude: 

35 N-(2-Hydroxyl-3-amin~ulfonyl-4-chlorophenyl)-N'-(2-brom~pbenyl) urea; 
; ... 

N-(2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N~(2,3-dichlorophenyl) urea; 

. N-(2-Hydroxy-3-N"-b~nzylaminosulfonyl-4-chlorophenyl)-N'-(2~bromophenyl) urea; 

-8-
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N-(2-Hydroxy-3-N"-benzylaminosulfonyl-4-chlorophenyl)-N'-(2,3-dichlorophenyl) urea; 
N-[2-Hydroxy-3..;(N",N;'~~4J.(tiethyl)-aminosulfonyl-4-chloroph~~l]-N'-(2,3-diChlorophenyl) 

.. · .•. ;· ··.·· .. 
urea; 

N-(2-Hydroxy-3-N" ,N"-diinethylaminosulfonyJ-4-chlorophenyl)-N'-(2-broinophenyl) urea; 
5 N-(2-Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N'-(2-'bromophenyl) urea; 

N-(2..;Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N'-(2,3-dichlorophenyl) ul'ea; 
N-[2-Hydroxy-3-[N-(methoxycarbonylmethyl)aminosulfonyl]-4-chlorophenyl]-N'-(2,3-

dichlo~ophenyl) urea; 

N-[2-Hydroxy-3-(N"-(2-methoxylcarbonyl)-methyl)-aminosulfonyl-4-chlorophenyl]-N'-(2-
10 brornophenyl) urea; 

N-[2-Hydroxy-3-[(N"-2-carboxymethyl)-aminosulfonyl]-4-chlorophenyl]­

N'-(2,3.-0ichlorophenyl) urea; 

N-[2-Hydroxy-3-(N"-2-carboxymethyl)-aminosulfonyl-4-chlorophenyl]-N~2-bromophenyl) 

urea; 

15 N-[2-Hydroxy-3-aminosulfonyl-4-chlorophenyl]-N'-(2-chlorophenyl) urea; 

N-[2-Hydroxy-3-amiilosulfonyl-4-chlorophenyl]-N'-phenyl urea;··· 

N-{2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N'-(2-phenoxyphenyl) urea; 

N-(2-Hydroxy-3-[N"-(3-carboxyethyl)-aminosulfonyl]-4-chlorophenyl)-N'-(2-

bromophenyl) urea; 

20 . N-[2-Hydroxy-3-(isopropylaminosulfonyl)-4-chlorophenyl]-N'-(2-broniophenyl) ure~;. 
N-[2-Hydroxy-3-(isopropylaminosulfonyl)-4-chlorophenyl]-N'-(2-chlorophenyl) urea; '·. 

-
N-[2-Hydroxy-3-(isopropylaminosulfonyl)-4:..chlorophenyl]-N'-(2,3-dichlorophenyl) 'urea; 
N-( 4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2-methoxyphenyl) urea; · 

N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2,3-methylenedioxy. 
25 phenyl) urea; 

N-(2-benzyloxyphenyl)-N'-(4-chloro-2-hydroxy-3-aminosulfonylphenyl) urea; 
N-[3-(N"-allylaminosulfonyl)-4-chloro-2-hydroxyphenyl}-N'~(2,3-dichlorophenyl) urea; 
N-[4'-chloro-2-hydroxy-3-[N"-(2-trifluoroethyl)aminosulfonyl]phenyl]-N'..;(2,3-
dichlorophenyl) urea; 

30 N-(2,3-dichlorophenyl)-N'-[2-hydroxy-4-methoxy-3-N"-(phenylaminosulfonyl)phenyl] 
urea; 

N-(2-bromophenyl)-N'-[2-bydroxy-4-methoxy-3-N"-(phenylaminosulforiyl)phenyl] urea; 
N-[ 4-chloro-2-hydroxy-3-[N"-(2-methoxyethyl)aminosulfonyl]phenyl]-N'-(2,3-

dichlorophenyl) urea; 

35 N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N"-(2-methoxyethyl)aminosulfonyl]phenyl] 
urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(4-morpholinylsulfonyl)phenyl] urea; 
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N-[4-chloro-2-hydroxy-3-( 4-morpholinylsulfonyl)phenyl]-N'-(2,3-dichlorophenyl) urea; 

N:-[3-[N"-[3-(tert-butoxycarbonylamino)propyl]aminosulfonyl}4-chloro-2-

hydroxypheny1]-N'-(2,3-dich1orophenyl) urea; 

N-(2-bromophenyl)-N'-[3-[N"-[3-(tert-butoxycarbonylamino)propyl]aminosu1fony1]-4-

S chloro-2-hydroxyphenyl] urea; 

N-[3-[N"-(3-aminopropyl)aminosulfony1]-4-chloro-2-hydroxyphenyl]-N'-(2-bromophenyl) 

urea trifluoroacetate; 

N-[3-[N"-(3-amino!>ropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2-bromophenyl) 

urea hydrochloride; 

1 o N-(3-[N" -(3-aminopropyl)aminosulfony l]-4-chloro-2-hydroxyphenyl]-N'-{2,3-

dichlorophenyl) urea tri:Quoroacetate; 

N~(2-bromopheny 1)-N'-[3-[N" -[2-(tert-butoxycarbonylamino )ethyl]aminosulfonyl]-4-

chloro-2-hydroxyphenyl] urea;. 

N-[3-[N"-(2-aminoethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2-bromophenyl) 

15 urea; 

N-(2-bromophenyl)-N'-[3-[[ 4-(tert-butoxycarbonyl)piperazin-l-yl]sulfony 1]-4-chloro-2-

hydroxyphenyl] urea;. 

N-[3-[[4-(tert-butoxycarbonyl)piperazin-1-yl]sulfonyl]-4-chloro:-2,.hydroxyphenyl]-N'-(2~3-

dichlorophenyl) urea; · .· 

: 20 N-[4;.chloro-2-hydroxy-3-(t:-piperazinylsulfonyl)phenyl]-N'-(2,3-dichlorophenyl) urea 

trifluoroacetate; 

N-:(2-bromophenyl)-N'-[4-c;:tlloro-2-hydroxy'.'.3:(piperazin..,1-ylsµlfonyl)phenyl] urea 

trifluoroacetate; 

N-[4;..chloro-2-hydroxy-3"'.[N"-(3-methylthiopropyl)aminosulfonyl]phenyl]-N'-(2,3-

25 dichlorophenyl) urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3.,.(N"-(3-

methylthiopropyl)aminosulfonyl]phenyl] m-ea; 

N-(4-chloro-2-hydroxy-3"'.aminosulfonylphenyl)-N'-(2,3-dichlorophenyl) urea potasium 

salt; 

30 N-(4-chloro-2-hydroxy:-3-aminosulfonylphenyl)-N'-(2,3-dichlorophenyl) urea sodium salt; 

N-(2-bromophenyl)-N'-[4-chloro-3-[N",N"-di-(2-methoxyethyl)aminosulfonyl]-2-

hydroxyphenyl) urea; 

N-[4-chloro-3-[N'',N"-di-(2-methoxyethyl)aminosulfonyl]-2-hydroxyphenyl]-N'-(2,3-

dichlorophenyl) urea; 

35 N-(2-bromophenyl)-N'-[4-chloro-3-[N"-[2-(dimethylamino)ethyl]aminosulfonyl}-2-

hydroxyphenyl] urea hydrochloride; 
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N-[4-chloro-3-[N"-[2~(dimethylamino)ethyl]aminosulfonyl].:.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; 

5 N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N"-[3-

(methylsulfonyl)propyl]aminosulfonyl]phenyl] urea; 

N-[4-chloro-2-hydroxy-3-[N"-[2-(morpholinyl)ethyl]aminosu]fonyJ]phenyl]-N'-(2,3-

dichlo_rophenyl) urea hydrochloride; 

N-[4-chloro-2-hydroxy-3-[N"-[2-(morph_olinyJ)ethyl]aminosulfonyJ]phenyl]-N'-(2-
10 chlorophenyl) Qrea hydrochloride; 

N-(2-bromophenyl)-N'-[4-chloro-2'-hydroxy-3-[N"-[2-( 4- · 

morpholinyl)ethyl]aminosulfonyl]phenyl] urea; 
N-[ 4-chloro-2-hydroxy-3-( 4-thiomorpholinylsulfonyl)phenyl]-N'-(2,3-dichloropheny l) 
urea; 

IS N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(4-thiomorpholinylsulfonyl)phenyl] urea; 
N-(2-bromophenyl)-N'-[4-chloro-3-[N" ,N"-di-(2-hydroxyethyl)aminosulfonyl]-2-
hydroxyphenyl] urea; 

N-[4-chloro-3-[N",N"-di-(2-hydroxyethyl)aminosulfonyl]-2-hydroxyphenyl]-N'-(2,3~ 

dichlorophenyJ) urea, 

20 N-[4-chloro-2-hydroxy-3-[N"-[3-(methylsulfinyJ)propyl]aminosulfonyJ]phenyl)-N'-(2,3-
dichlorophenyl) urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N"-[3-

(methylsuJfinyl)propyl]aminosuJfonyl]phenyl] urea; 

N-(2-bromophenyl)-N'-[3-[N"-[( I -tert-butoxycarbonylpiperidin-4-

25 yl)methyl]aminosulfonyl]-4-chlor0-:2-hydroxyphenyl] urea, 

N-[3-[N"-[ ( 1-tert-butoxycarbonylpiperidin-4-yl)methyl]aminosulfonyl]-4-chloro-2-
hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea; 

N-[ 4-chloro-2-hydroxy-3-( 1-oxidothiomorpholinosulfonyl)phenyl]-N'-(2,3-dichlorophenyl) 
urea; 

30 N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(1-oxidothiomorpholinosulfonyl)phenyl] 
urea; 

N-[ 4-chloro-2-hydroxy-3-[N"-[(piperidin-4-yl)methyl]aminosulfonyl]phenyl]-N'-(2,3-
dichlorophenyl) urea trifluroacetate; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N" -[(piperidin-4-

35 yl)methyl]aminosulfonyl]phenyl] urea hydrochloride; 

N-[3-(1-azetidinyJsulfony1)-4-chJoro-2·hydroxyphenyl]-N'-(2-bromophenyl) urea; 

N-[3·( l-azetidinylsulfonyl)-4-chloro-2-hydroxypheny l]-N'-(2-chlorophenyl) urea; 
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N-[3-( 1-azetidiny lsulfonyl)-4-chloro-2-hydroxyphenyl]-N°-(2,~.,.dichl0rophenyl) urea; 

N-{2-bromophenyl)-N'-[4-chloro.3-(N",N"-dimethylaminosulfonyl)-2-hydroxyphenyl].urea 

potassium salt; 

N-{2-brornophenyl)-N'-[4-chloro-3-(N",N"-dimethylaminosulf~myl)-2-hydroxyphenyl] urea 

5 sodium salt; 

N-{2-bromophenyl)-N'-[4:-chloro-3,.(N"-cyclopropylaminosulfqnyl)-2-hydroxyphenyl)·urea; 

N-[ 4-chloro-3-(N"-cyclopropylaminosulfonyl)-2-hydroxyphenyl].,.N'-(2-chlorophenyl) urea; 

N-[4-chloro-3-(N"-cyclopropylaminosulfonyl)-2-hydroxphenyl).,.N'-(2,3-dichlorophenyl) 

urea; 

10 N-(2-bromophenyl)-N°-[4-chloro-2-hydroxy-3-(N"-propylaminosulfonyl)phenyl] urea; 

N-[4-chloro-2-hydroxyl-3-(N"'-propylaminosulfonyl)pbenyl]-N'-(2,3-dichlorophenyl) urea; 

N-[ 4-chloro-2-hydroxyl-3-(N" -propylarninosulfonyl)phenyl]-N'-(2-chlorophenyl) urea; 

N-{2-bromophenyl)-N'-.[4-chloro-3-(N"-ethyla,minosulfonyl]):..2.,.hydroxyphenyl] urea; 

N-[ 4-chloro-3-(N"'."ethylaminosulfonyl)-2-hydroxyphenyl]-N'.,.(2-chlorophenyl) urea; 

15 . N-[ 4-chloro-3-(N"•ethylaminosulfonyl)-2-hydroxyphenyl]-N'.,.(2,3-dichlorophenyl) urea; 

N-(2-bromophenyl)-N'-[3-IN"-[5".'(tert-butoxycarbonylm.nino).,.~- .. 

carboxylpentyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea; 

N-[3-[N"-[5-(tert'"'.butoxycarbonylamino)-5-carboxylpentyl]ammoSQlfonyl]-4-chloro-2-

hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea; 

20 -.N-[3-CN"-:[5-(tert-butoxy~rbonylamino)-5-carboxylpentyl]am~nosulfonyl]-4-chloro-2-

hydroxyphenyl]-N'-(2-chlorophenyl) urea; 
-

N-(2-bromophenyl)-N'-[4-cbloro:-2'"'.hydroxy .. 3-[N'.'-(2-bydroxyethyl)aminosulfonyl] urea; 

N-(2,3-dichlorophenyl)-N'-[4-chloro-2-hydroxy-3-[N"-{2-hydr~xyetllyl)aminosulfonyl] 

urea; 

25 N-(2-bromophenyl)-N'-[3-[N"-[[(2-bromophenylarnino)carboxyl]ethyl]aminosulfonyl]-4- · 

chloro-2-hydroxyphenyl] urea; 

N-[3-[N"-(2-benzyloxyethyl)aminosulfonyl]+chloro-2-hydroxyphenyl]-N'-{2 

bromophenyl) urea; 

N-[2-Hydroxy-3-(N"-cyclopropylmethylaminosulfonyl)-4-chlorophenyl]-N'-(2,3-

30 dichlorophenyl) urea; 

N-[2-Hydroxy-3-(N"-cyclopropylmethylamino!.'Ulfonyl)-4-chlorophenyl]-N'-(2 

chloropbenyl) urea; 

N-[2-Hydroxy-3-(N"-cyclopropylmethylaminosulfonyl)-4-chlorophenyl)-N'-(2 

bromophenyl) urea; 

35 N-[2-Hydroxy-3-(N"-methoxy-N"-methylaminosulfonyl)-4-chlorophenyl)-N'-(2-

bromophenyl) urea; 
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N-[2-Hy~xy-3-(N"-methoxy-N"-methylaminosulfony1)-4~ch1orophenyl]-N·-(2 

chlorophenyl) urea; 

N-[2-Hydroxy-3-(N"-methoxy-N"-methylaminosulfonyl)-4-chlorophenyl]-N'-(2,3 

dichlorophenyl) urea; 

S N-[2-Hydroxy-3-(N"-pyrrolidinylsulfonyl)-4-chlorophenyl]-N·-(2,3-dichlorophenyl) urea; 

N-[2-Hydroxy-3-(N"-pyrrolidinylsulfonyl)-4-chlorophenyl]-N'-(2-bromophenyl) urea; 

N-[2-Hydroxy-3-(N"-pyrrolidinylsulfonyl)-4-chlorophenyl]-N•-(2-chlorophenyl) urea; 

N-{2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[(4-pyridinylaminosulfonyl]phenylJ urea; 

N-[4-chloro-2;..hydroxy-3-[(4-pyridinyla~osulfonyl]phenyl]-N'-(2,3-dichlorophenyl) 

IO urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[[[2-(tetrahydro-2-

furany l)methyl]aininosulfonyl]pheny 1) urea; 

N-[4-chloro-2-hydroxy-3-[[[2-(tetrahydro-2;..furanyl)methyl]aminosulfonyl)phenyl] -N·.:. 

(2,3-dichloropheny I) urea; 

15 N-{2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[[[ (2R)-{tetrahydro-2-

furany l)methy l]aminosulfonyl]phenyl] urea; and 

N-[4-chloro-2-hydroxy-3-[[[(2R)-(tetrahydro-2-furanyl)methyl]aminosulfonyl]phenyl]~N'-· 

(2,3-dichlorophenyl) urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[[[(2S)-(tetrahydro-2-

20 furanyl)methyl]aminosulfonyl]phenyl] urea; 

N-[4-chloro-~-hydroxy-3-[[[(2S)-(tetrahydro-2-furanyl)methyl]amino8ulfonyl]phenyl]-2N'­

(2,3-dichlorophenyl) urea; 

N-(2-bromophenyl)-N'-[4-chlor~2-hydroxy-3-(N"-cyclopentylaminosulfonyl)phe:riyl]utea· 

N-[4-chloro-2-hydroxy-3-(N"-cyclopentylaminosulfonyl)phenyl]-N'-(2,3-

25 dichlorophenyl)urea, and N-(2-chlorophenyl)-N'-[4-chloro-2-hydroxy-3-(N"­

cyclopentylaminosulfonyl)phenyl]urea 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(N"-isoxazolidinylaminosulfonyl) 

phenyl]urea 

N-[4-chloro-2-hydroxy-3-( N"-isoxazolidinylaminosulfonyl)phenyl]-N'-(2,3-

30 dichlorophenyl)urea 

N-(2-chlorophenyl)-N'-[4-chloro-2-hydroxy-3-( N"-isoxazolidinylaminosulfonyl) 

phenyl]urea 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(N"-tetrahydroisoxazylaminosulfonyl) 

phenyl]urea 

35 N-[4-chloro-2-hydroxy-3-(N" -tetrahydroisoxazylaminosulfonyl)phenyl]-N~(2,3-

dichlorophenyl)urea 
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N-(2-ch1orophenyl)-N'-[4-chloro-2-hydroxy~3-N"-(tetrahydroi~9xazylaminosulfonyl) 

phenyl]urea 

N-(2-bromophenyl)-N'-[4-chloro-2~hydroxy-3-[(2-isopropoxyethyl)aminosulfonyl]phenyl] 

urea 

5 N-[4-chJoro-2-hydroxy-3-[(2-isopropoxyethyl)aminosulfonyl]phenyl]-N'-(2,3-

dichlorophenyl) urea 

N-[4-chloro-2-hydroxy-3-[(2-isopropoxyethyl)aminosulfonyl]phenyl]-N'-(2-chlorophenyl) 

urea 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-((2-ethoxyethyl)aminosulfonyJ]phenyl] urea 

I 0 N-[4-chloro-2-hydroxy-3-[ (2-ethoxyethyl)aminosulf ony l]phenyl]-N'-(2,3-dichlorophenyl) 

urea 

. N-[4-chloro-2-hydroxy-3-[(2-ethoxyethyl)aminosulfonyl]phenylJ-N'-(2-chlorophenyl).·urea 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-((2-methoxycarbonyl)azetidin-l­

yl]sulfonylphenyl] urea 

15 N-[4-chloro-2-hydroxy-3-[ (2-methoxycarbonyl)azetidin•l-yl]sulfonylphenyl ]-N'-(2,3-

dichloropheny l) urea 

N-[4-chloro.,.2-hydroxy-3-[ (2-carboxy )-azeticlin-1-yl]sulfonylphenyl]-N'-(2,3-

dich1orophenyl) urea 

· N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N"-[3:-(4-

. . 20 . morpho1iny1}propy1]aminosulfonyl]pheny1] urea hydrochloride . 

-., N-[4-chloro-2-hydroxy-3-[N"•[3-(4-mcirpho1inyl)propyl]-aminosulfonyl]phenyl}-N'-(2;3-

dichlorophenyl) urea hydrochloride and N-[4-chloro-2~hydroxy-3-[N"-[3-(4- . 

morpholiny1)propyl]aminosulfonyl]phenyl].;.N'•(2-chlorophenyl) urea hydrochloride 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[S~(-)-(2-methoxymethyl)pyrrolidin-1-

. 2S · yl]su]fonylphenyl] urea 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)pyrrolidin-l­

yl}sulfonylphenyl] urea 

N-[4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyl)pyrrolidin-l-yl]sulfonylphenyl)-N'-(2,3-

dichlorophenyJ) urea 

30 N-[ 4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)-pyrrolidin-l-ylsulfony l]phenyl]-N'-(2,3-

dichlorophenyl) urea 

N-[ 4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyl)-pyrrolidin-I-yl]sulfonylphenyl]-N'-(2-

chlorophenyl) urea 

N-[4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)-pyrrolidin-l-yl]sulfonylphenyl]-N'-(2-

35 chJorophenyl) urea 

N-(2-bromophenyl)-N'-[ 4-chloro~2-hydroxy-3-[S-(2-methoxycarbonyl)pyrrolidin-1-

yl]sulfonylphenyl] 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)aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea 

N-[3-[N"-(tert-butyl)aminosulfonyl)-4-chloro-2-hydroxypbenyJJN~(2,3-dichlorophenyl) 

5 urea and N-[3-[N"-(tert-butyl)aminosulfonyl]-4-chloro-2-hydroxylpbenyl]-N'-(2-

chlorophenyl) urea 

N-[3-[N"-[5-(tert;,.butoxycarbonylamino)-5-carboxypentyl]aminosulfonyl]-4-chloro-2-

hydro.xyphenyl]-N'-(2-chlorophenyl) urea 

N-[3-[N"-(5-amino-5-carboxypentyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2-

10 chlorophenyl) urea hydrochloride 

N-[3-[N"-(5-amino-5-carboxypentyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2,3-

dichlorophenyl) urea hydrochloride 

N-[3-[N''-(5-amino-5-carbox;ypentyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2-

bromophenyl) urea hydrochloride 

15 N-[4-chloro-3-( 1, l-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]-N'-(2,3-· 

dichlorophenyl) urea 

N-(2-bromophenyl)-N'-(4-chloro-3-(1,l-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl] 

urea 

N-[ 4-chloro-3-(1, l-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]-N'-(2-chloropheny I) ·· 

20 urea 

N-[3-[N"-[2-(tert-butoxycarbonylamino)ethyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl]­

N'-(2,3-dichlorophenyl) urea 

N-[3-[N"-(2-aminoethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N~(2,3-

dichlorophenyl} urea trifluoroacetate 

25 N-(3-[N" -[2-(tert-butoxycarbonylamino )ethyl]aminosulforiyl)-4-chloro-2-hydroxyphenyl]­

N'-(2-chlorophenyl) urea 

N-[3-[N"-(2-aminoethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2-chlorophenyl). 

urea tritluoroacetate 

N-[4-chloro-2-hydroxy-3- (N",N"-dimethylaminosulfonyl)phenyl]-N'-(2-chlorophenyl} urea. 

30 N-[ 4-chloro-2-hydroxy-3-(aminosulfonyl)phenyl]-~'-(2-bromo-3-fluorophenyl} urea 

N-[4-chloro-2-hydroxy".'3-(aminosulfonyl)phenyl]-N'-(2..;chloro-3-fluorophenyl) urea 

N-(2-bromopheny1)-N'-[4-chloro-3-[(l-ethyl-pyrrolidin-2-yl)methylaminosulfonyl]•2-

hydfoxypheny 1] urea hydrochloride 

N.-[ 4-cbloro-3-((l-ethyl-pyrrolidin-2-yl)methylaminosulfonyl]-2-hydroxyphenyl] N'-(2,3-

35 dichlorophenyl) urea hydrochloride 

N-[ 4-chloro-3-[ (1-ethy l-pyrrolidin-2-y l)methylaminosulfony 1)-2-hydroxyphenyl]-N'-(2-

chlorophenyl) urea hydrochloride 

-15-



W000/35442 PCT/US99/2994D 

or a pharmaceutically acceptable salt thereof. 

MEmODS OF PREPARATION 

The compounds of Formull!,S (l) to (VII) may be obtained by applying synthetic. 

5 procedures, some of which are illustrated in the Schemes belo\V. The synthesis provided 

for in these Schemes is applicable for the producing compounds of Formulas (I) to (VII). 

having a variety of different R, R J, and Z groups which are reilcted, employing optional 

substituents which are suitably protected, to achieve compatibi~ity with the reactions . 

outlined herein. Subseq~e11t deprotection, in those cases~ then affords compounds of the 

10 nature general1y disclosed. Once the urea nucleus has been establis~ed, further compounds 

15 

· of these formulas may be prepared by applying standard techniques for functional group 

interconversion, well known in the art . 

. Scheme 1 

SH S02NR'R" SO NR'R• a'&a a axra b aua ----- ~' ~I .o I 
. ~ 

N+-

1 2 3 I -0 
SO NR'R" SO NR'R" SO/JR'R" au Cl c au Ok d a,(j(H ·. t 

~ I N+·.O 

. I 
~- .Q . ~ -0 N+·· N+· 

I - I_ 5 I 
3 0 4 0 0-

.. SO/JR'R" SOIJR'R" SO NR'R" 

at&~o Clu~o e Cl&OH f 

~' ~I Jl R N ·· NH
2 

· N N,...... 
I_ H H 

5 0 6 7 

a)i)NCS, AcOH, H20, ii NRR"H, pyr b)H2S04, HNOJ c}NaOAc, 18-crown-6_d}H2S04, 

MeOH e) Pd/C, H2 f)RCNO, DMF 

20 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 
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using a halogenating agent. such as NCS, NBS, Cl2 or Br2. in the presence of a protic 

solvent. such as water, acetic acid, or an alcohol or combination thereof. The yield 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 

5 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 

10 hydrolyzed using acetate salt such as sodium aeetate 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 fonn 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 

15 acid or thiol to form the corresponding aniline 5-scheme J. The aniline can then be coupled · 

with a commercially available isocyanate or thioisocyanate to form the desired urea or thio · · 

urea. Alternatively the desired isocyanates can be made by condensing the amine 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 

20 amine). 

25 

Scheme2 

b 

a)NaH. RX b)NaH R"X 

. SO NR'R" 

Cl~OAc 
U+·.O 

3 
N 
I 
0-

If the sulfonamide I-scheme 2 (3-scheme 1) is unfunctionali7.ed 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 

30 bromide or methyl iodide fonn 2-scheme 2. The sulfonamide can then be alkylated a 

second time using sodium hydride and another 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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Scheme3 

SH S02Na S02H atra a ... cl&a b Cl'(XCI 
-~I ~' :~ I +·.O 

N 
1 2 3 I -0 

S02H S02Na . . . SOIJR'R" Cl'(ia c a'(ia d,e a~~-.o ~ I +·.O . ~ I +·.O 
N . N N 
I - I I 3 0 4 - 5 0 

-
0 

' . . . 

S a)i)NCS. AcOH, H20 ii)NaOH MeOH b)H2S04. HN03 c)NaOH MeOH d) PCl5, POCl3 

e)NHR'R", Et3N 

An alternative route to 5-scheme 3 (3-scheme 1) is outlis:ied above. in scheme 3 

wherein the commercially av~Jable 2,6-di~hloro thiol can be o~!di~d t() the sulfonyl halide 

using a halogenating agent s~ch as NCS, NBS. chlorine or bromil)e in the presence of a 

10 protic solvent such as alcoh~I, acetic acid or water. Th.e sulf~ylba)ide can be hy~lyzed · 
by using a metal hydroxide. such as sodium or potassium hydroxide to form the 

corresponding slilfonic acid salt. The sulfonic acid si;i.lt can then: be nitrated under nitration . 

conditions such as nitric acid in a solvent of strong acid such as .sulfuric acid to form the 

nitro phenyl sulfonic acid 3-scheme 3. The sulfonic acid 3-scheme 3 can be converted to 

15 the sulfonamide 5-scheme 3 using a three step procedure involving the formation of the 

metal salt using a base such as sodium hydroxide, sodium hydride or sodium carbonate to 

form 4-scheme 3. The sulfonic acid salt is then converted to the sulfonyl chloride using 

PCJ5 with POCJ3 as a solvent. The sulfonyl chloride can then be converted to the 

corresponding sulfonamide using the desired amine HNR'R" in triethyl amine at 

20 temperatures ranging from -78 °c to 60 oC to form the corres~nding 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 limited to ~e 2,6-dichlorophenyl thiol 

it can also be applied to the 2,6-difluorophenyl thiol, 2,6-dibromophenyl tbiol and the 2,6-

diiodophenyl thiol. Th~ hal~gens in these compounds can be converted to the 

25 corresponding cyano, amino, thiol, or alkoxy compounds by nucleophilic displacement 

reactions using nucleophil~s such as aJkyl thiolates, alkoxides. aJlline and cyanides. The 

halogens can also be further functionalized by palladium coupling and carbonylation 
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reactions, well known in the art, to form the corresponding arilido~ carbonyl, alkenyl, alkyl, 

phenyl and heterocycic 5'9b~~ituted products as required by Forfiiiila (I) to (VII). 
. • . "t .•. 

Novel intermediate~ of the present invention involve ~ompounds of formula (II), (Ill), 

(IV), (V}, (VI) and (VII): 

OAc OH OH 

(R>)~~·:er· 
I (R>),llS(O»NH, (R>),NS(O),µNO, 

. I ,lj 
I . 

R ,lj 
R,. R . , , 

(II) (Ill) (IV} 

Cl Cl Cl 

HOSO:&NO; NaOSO,X:rNO; I 
CISO~O, 

'~ R ,lj 
1 R, R, 

(V) (VI) (VII) 

wherein RI is not hydrogen. 

Novel synthetic steps disclosed by the present invention include the conversion of a chloro. 

10 compound of formula (VIl) 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. 

15 A second novel synthetic step involves the nitration of the sulfonic acid or sodium salt 

20 

of formula (VIII) to the uitrQ compound of formula (IX} using nitric l\Gi~in sulfuric acid. 
R=H or Na 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples, which are 

merely illustrative and are not to be construed as a limitation of the scope of the present 

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

In the Examples, all temperatures are in degrees Centigrade (0 C). Mass 

spectra were perfonned upon a VG Zab mass spectrometer using fa.~t atom bombardment, 
5 unless otherwise indicated. lH-NMR (hereinafter "NMR") speetra were recorded at 250 

MHz using a Bruker AM 250 or Am 400 spectrometer. Multiplicities indicated are: 
s=singlet, d=doublet, t=triplet, q=quartet, m=multiplet and br indicates a broad signal. Sat. 

indicates a saturated solution, eq indicates the proportion of a molar equivalent of reagent 

relative to the principal reactant. The purification, yields and spectral characteristics for 
10 each individual compound are listed below. 

Example! 

Preparation of N-(4-chloro-2-hydro:xy-3-aminosulfonylphenyll-N'-(2.3-

dichlorophenyll urea sodium salt. and N-C2-bromophenyl)-N'-(4-chloro-2-hydro:xy-3· 
aminosulfonylphenyll urea 

15 2,6-Dichlorobenzenesulfonyl chloride 

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

dichloromethane (3/1/4, v/v/v), 2,6-dichlorobenzenethiol (10.0 granis (hereinafter "g"). 55:8 
millimoles (hereinafter "mmol"), N-chlorosuccinimide (37.28 g, 279 mmol) and potassium 

.. ; acetate (2.29 g, 27 .9 mmol) ·were added. The resulting mixture was stirred at 0°C, then 
20 wanned to room temperature overnight. The mixture was then <liluted with 200 mL·of 

dichloromethane, and washed with Water (100 mL x3). The organic layer was dried 
(Na2S04) and concentrated to give the desired product (11g,80%). 1H NMR (CDC'3): a 
1.51(d,2H), 7.47 (t, lH).· 

25 2,6-Dichlorobenzenesulfonamide 

A solution of2,6-dichlorobenzenesulfonyl 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 > l with 
6N aq. HCl, then extracted with ethyl acetate. The combined organic layer was then dried 

30 (Na2S04) and concentrated to give the desired product (8.69 g, 90% ). EI-MS (mlz) 225.0, 
227.1 (M). 

2,6-Dichloro-3-nitrobenzenesulfonamide 

Into a solution of 2,6-dichlorobenzenesulfonami.de (7.8 g, 34.5 mmol) in 30 mL of 

35 concentrated sulfuric acid at 00, nitric acid (l.74 mL, 41.4 mmol) was added dropwise. The 
mixture was stirred at 0°C for 2 hours, then 200 mL of water was added to produce a 
precipitate. The resulting mixture 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% ). 1H NMR (DMSO-~: S 

8.25 (s, 2H), 8.20 (d, IH). 7.92 (d, lH). 

2-Acetyl~chloro-3-nitrobenzenesulfonamide 

S A solution of 2,6-dichloro-3-nitrobenzenesulfonamide (2.04 g, 7 .5 mmol), potassium 

acetate (2.21 g, 22.S mmol) and 18-crown-6 (S.95 g, 22.5 mrnol) in 50 mL of dimethyl 

sulfoxide was heated to 45°C for 7 days. The mixture was acidified with IN 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 

10 (50/49/l, v/v/v) gave the desired product (1.67 g, 76%). El-MS (rnlz) 293.l, 295.1 (M'). 

6-Chloro-2-hydroxy-3-nitrobenzenesulfonamide 

A solution of2-acetyl-6-chloro-3-nitrobenzenesulfonamide (1.72 g. 5.83 mrnol}, 

chlorotrimethylsilane (2 mL) and fuming sulfuric acid (0.5 mL) in methanol was heated to 

15 reflux for 20 hours. The solvent was evaporated. The residue was diJuted with ethyl 

acetate and washed with water. The organic layer was then dried (Na~04) and 

concentrated to give the desired product (1.0 g, 68%). EI-MS (mlz) 251.1, 253.2 (M). · 

3-Amino-6-;chloro-2-hydroxybenzenesulfonamide 

20 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%). EI-MS (m/z) 221.1, 223.1 
25 (M'). 

N-(4-Chloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2,3-dichlorophenyl) 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-formamide was 

30 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 (30170 to 50/50, v/v), followed by 

recrystallization from dichloromethane and hexane, gave the desired product (1.18 g, 74%). 

mp 241-242°C. 

35 

N-(2-Bromophenyl)-N'-(4-chloro-2-hydroxy-3-aminosulfonylphenyl) urea 
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A solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (~5 mg, 0.29 mmol) and 2,3-

dichlorophenylisocyanate (45 µL, 0.36 mmol) in 2 mL ofN,N-dimethyl-formamide 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 colu~n chromatography on 

5 si1ica gel, eluting with ethyl acetate/hexane (30no to 40/60, v/v), gave the desired product 

(50 mg,41 % ). El-MS (m/z) 418.2, 420.2, 422.2 (M). 

N-( 4-chloro-2-hydroxy-3-arninosulfonylpheny l)-N'-(2,3.;.dichloropheny I) urea sodium salt 

To a solution of N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)~N'-(2,3-dichlorophenyl) 

IO urea (1.47 g, 59 mmol) in 150 mL of acetone was added 2.46 ml. of aq. NaOH solution 

15 

(1.45 M). The mixture was stirred for 16 hours at room temperature and the solvent was 

evaporated. The residue was recrystallized from acetone and dic:hloromethane to give the 

.. desiredproduct(l.41 g,91%). 'HNMR(DMSO-dJ:~9.27(s,2H),8.0l (m,3H). 7.77(d, 

lH), 7.26 (m, 2H}, 6.05 (d, lH) 

Examples 2 & 3 

Preparation.of N-C3-CN''-benzvlaminosulfonyll-4-ch1oro•2·hydroxyphenyll-N'-(2,3-

dlchlorophenyl) urea and N-£3-CN";.benzvlaminosulfonyl>-4-chloro-2-

hydroxyphenyll·N'-(2-bromophenyll urea 

20 N-Benzyl-2-acetyl-6-chlof0:-'.3-nitro-benzenesulfonamide 

A mixture of_2-acetyl-6-chloro-3-nitrobenzenesulfonamide (500.~g. 1.69 mmol}, potassium 

carbonate (469 mg, 3.39mmol) and benzyl bromide (0.24 ml.., 2.0 mmol) in 20 rnL of N,N­

dimethylfonnamide was heated to 75°C for 24 hours. The i;mxture was acidified with'· 1N 

aq. HCl, then extracted with ethyl acetate. The solvent was concentrated to give the crude 

25 material. Column chromatography on siJica gel, eluting with ethyl acetate/hexane/acetic 

acid (50/49/1, v/v/v), gave the desired product (274 mg, 42%). EI-MS (m/z) 383.3, 385.3 

(M"). 

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

30 A solution of N-benzyl-2-acetyl-6-chloro-3-nitrobenzenesulfonamide (225 mg, 0.59 mrnol), 

0.1 rnL of chlorotrimethylsilane and 2 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 (Na2S04) and 

concentrated to give the desired product (189 mg, 94%). 1H NMR (DMS0-<4): ~ 7.92 (d,. 

35 lH}, 7 .18 (m, SH), 6.93 (d, lH), 4.15 (s, 2H). 

N-Benzyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
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To a solution ofN-benzyl-6-chloro-2-hydroxy-3-nitrobertzenesulfonamide (180 mg, 0.52 

mmol) in ethyl ace_tate, was added 10% Pd/C (70 mg). The mixture was flushed with argon, 

then stirred un.der a hydrogen atmosphere at balloon pressure for 1 hour at room 

temperature. The mixture was filtered through celite and the celite was washed with 

5 methanol. The solvent was evaporated to give the desired product (140 mg, 85%)~ 1H NMR 

(DMSO-d6): 3 8.73 (t, lH), 7.24 (m, SH), 6.78 (d, lH), 4.09 (d, 2H). 

N-[3-(N"-Benzylaminosulfonyl)-4-chloro-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea 

A solution of N-benzyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (54 mg, 0.17 

10 mmol) and 2,3-dichlorophenylisocyanate (34 µI.., 0.26 mmol) in 2 mL ofN,N­

dimethylformamide was stirred at room temperature for 20 hours. The mixture was diluted 

with ethyl aeetate 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 (mlz) 498.2, 500.1, 502.J (M). 

15 

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 µI.., 0.38 mmol) in 2mL ofN,N­

dimethylformamide was stirred at room temperature for 20 hours. The mixture was diluted 

20 with ethyl acetate and washed "Yith water to give the crude material. Purification by. 

column chromatography on silica gel, eluting with ethyl acetate/hexane (30no to 70/30, 

v/v), gave the desired product (80 mg, 61%). EI-MS (m/z) 508.1, 510.2, 512.2 (M). 

Examples 4 & 5 

25 Preparation of N-£4-chloro-3-CN" .N"-dimethylaminosulfonyll-2-hydroxvohenyll·N'·. 

(2,3-dlchlorophenyl) urea and N-C2-bromophenyl)-N'-C4-ehloro-3-CN" .N"­

dimethylaminosulfonyl)-2-hydroxyphenvJJ urea 

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

To a mixture of 2-acetyl-6-chloro-3-nitrobenzene5ulfonamide (300 mg, 1.02 mmol) and 

30 sodium hydride (122 mg, 3.06 mmol) in 10 mL of N,N-dimethylforrnamide, 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 IN aq. HCl, then extracted with ethyi 

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/v/v), gave the desired· 

35 product (140 mg, 49%). 1H NMR (DMSO-d6): 3 8.05 (d, lH), 7.03 (d, lH), 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~hloro-2-hydroxy"'.3-nitrobenzenesulfonamide .. 

(140 mg. 0,50 nunol) in ethy• acetate, was added 10% Pd/C (50 rpg). The mixture wa5 

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 

5 washed with methanol. The solvent was evaporated to give the d~sired product (100 mg, 

80%). 1HNMR(DMSO-d6): 86.87 (d, lH), 6.80 (d, IH). 2.82 (s; (jH). 
. . : ~ : 

:~ .. 
. ·. 

N-[4-Ghloro-3-(N",N"-dimethylaminosulfonyl)-2-hydroxyphen~H~N'-(2,3-dichlorophenyl) 

urea. 

10 A solution ofN,N-dimethyl-3-amb10-6-chloro-2-hydroxybenzen~sµlfonamide (80 mg. 0.32 . . . . . . . 

mmol) and 2,3-dichloropheµylisocyanate (50 µL, 0.38 mmol) i~JmL 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 matetja). Purification by 

column chromatography on silica gel, elµting with ethyl acetatetq¢xane (20/80. v/v), 

15 followed by recrystallization from ethyl acetate and hexane, gave the desired product (63 

mg, 45%). 1H NMR (DMSO-c4): 610.51 (s, lH), 9.34 (s, lH), 9.~7,(s, lH), 8.29 (d, 1H), 
7.32 {m, 2H), 7.16 (d, IH)~ 2~87 (s, 6H). 

N-(2-Bromciphenyl)-N'-[4-chloro-'-3-(N";N"-dimethylaminosulfonyl)-2-hydroxyphenyl] urea. . . • ! 

20 A solution of N,N-dimethyl"".3-a:mino-6-chloro .. 2-hydroxybenzenes~lfonamide (80 mg, 0.32 

nunol) and 2~bromophenylisocyailate (47 µL, 0.38 nunol) in 21'111.. ofN,N­

dimethylfonnamide was stirred at room temperature for 20 hou..S; '.fhe mixture was diluted 
with ethyl acetate and washed with water to give the crude matelial. Purification by 

2S 

colunm chromatography on silica gel, eluting with ethyl acetateJtiexane (20/80, v/v), 

followed by recrystallizatio~ from ethyl acetate and hexane, gav~, the desired product (88 
mg, 62%). EI-MS (mlz) 446.2, 448.3, 450.3 (M"); 

Examples 6 & 7 
Preparation of N-£4-chloro-2-hydroxy-3-CN",.methylaminos~fonyllphenvll·N'-(2,3· 
dichloropheny)) urea and N-C2-bromophenyl}-N'·C 4-chloro·l~hydrm-3-CN"-. . . . . ··'. 

30 methylamlnosulfonyl)phenyll urea 

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

To a mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (3Q0 mg, 1.02 mmol) and 

sodium hydride (53 mg, 1.32 mmol) in 10 mL of N,N-dimethylf~i;mamide, iodomethane (70 

µL, 1.12 mmol) was added. The mixture was stirred at room temperature for 66 hours. The 

35 mixture was acidified with IN aq. HCl, then extracted with ethyl acetate. 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/J, v/v/v), gave the desired product (185 mg, 59%). 

EI-MS (m/z) 307.3, 309i3;(M") . . . :•~ ·. 

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

5 A solution of N-methyl-2-acetyl-6-chloro-3-nitrobenzenesulfonamide (l 70 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 organie layer was then dried {Na2S04) and 

concentrated to give the desired product (160 mg, >100%). EI-MS (m/z) 265.2, 267.2 (M"). 

10 

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 at room 

15 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%)~ 1H 

NMR (DMSO-d6): 3 7.95 (bs, IH), 6.85 (d, lH), 6.79 (d, lH), 2.48 (d, 3H). 

N-[4-chloro-2-hydroxy-3-(N"-methylaminosulfonyl)phenyl]-N~(2,3-dichlorophenyl) urea 
20 A solution of N-methyJ-3.:amino-6-chloro-2-hydroxybenzenesulfonamide (70 mg, 0.29 · 

mmol) and 2,3-dichlorophenylisocyanate (57 µL, 0.44 mmol) in 2 mL ofN,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 (30170, v/v), gave 

25 the desired product (60 mg, 49%, three steps). EI-MS (mlz) 422.3, 424.3, 426.3 (M)'. 

N~(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 µL, 0.44 mmol) in 2 ml.. of N,N-

30 dimethylfoi'Jnamide 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 (30170, v/v), gave 

the desired product (85 mg, 67%, three steps). EI-MS (mlz) 432.2, 434.2, 436.3 (M). 

Example 8. 9. 10 & 11 

35 Preparadon of N-C4-ehloro-2-hvdroxv-3-CN"-C2-Cmethoxyearbonyll­

methyllaminosulfonyllphenyl1-N'-(2,3-dlchlorophenyl) ·urea , N-£3-[N"-(2-
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carboxymethyllaminosulfonvll·4-chloro-2-hydroxyphenyll-N'-C2.3-dichloropheny]). 

urea. 
N-(2-bromophenyll-N'-[4-chloro-2-hydroxy-3-lN"-{2-(methoxycarbonyl)methyll­

aminosulfonyllphenylJ.urea • and N-C2-bromophenyl)-N'-1"3-CN"-(2~ 

5 carboxymethyllaminosulfo~_yJJ-4-chloro-2-hydroxyphenyll .urea 

N-[2-(methoxycarbonyl)methyl)-2-acetyl-6-chloro-3-nitrobenzenesulfonamide. 

To a mixture of 2-acetyl-6-c~loto-3'.'nitrobenzenesulfonamide (300 q, 1.02 mmol) and 

sodiUJl) hydride (81mg,2.02 mmol) in 10 mL ofN,N-dimethylforrnarnide, was added 

methyl bromoacetate (106 µI,.. 1.12 mmol). The mixture was hea~ed to 80°C for20 hours, 

1 O followed by adding more sodium hydride (81 mg, 2.02 mmol) and stirring at room 

temperature for 66 hours. The resulting mixture was acidified wit!t lN aq. HCl, then 

extracted with ethyl acetate, ·The solvent was co'.!)centrated to give the crude material. 

Column chromatography on silica·gel, eluting with ethyl acetate/heJUU1e/acetic acid 

(60/39/1, v/v/v), gave the desired product (350 mg, 95%). 1H NMR (DMSO-d6): ~ 7.76 (d, 

15 lH}, 6.12 (d, lH). 4.57 (s, iH), 3.66 (s, 3H), 2.22 (s, 3H). 

N-[2-(methoxycarbonyl)methyl]-6-chloro-2-hydroxy-3•nitrobenz.enesulfonarnide 

A solution of N-[2-(methoxycarbonyl)methyl)-2-acetyl-6-chlor~J ... nitrobenzenesulfonamide 

(350 mg, 0.95 mmol), 0.5 mL ofchlorotrimethylsilane and 3 drop~ of fuming sulfuric acid 

20 in methanol was heated to reflux for 20 hours. The solvent \Vas evaporated'. The residue 

· was diluted with ethyl acetate and wa8hed with water. The organic layer was then dried 

(Na2S04) and concentrated to give the desired product (182 mg, 5~% ). EI-l\1S (mlz) 323.0. 

325.0(M"). 

25 N-[2-(methoxycarbonyl)methyl]-3-amino-6-chloro-2-hydl."()xybenzenesulfonamide 

To a solution of N-[2-(methoxycarbonyl)methyl]-6-chloro-2-hydroxy-3-

nitrobenzenesulfonamide (170 mg, 0.52 mmol) in ethyl acetate, was added 10% Pd/C (80 

mg). The mixture was fluslled with hydrogen, then stirred under a hydrogen atmosphere at 

balloon pressure for 3 hours at room temperature. The mixture was filtered through celite 

30 and the celite was washed with methanol. The solvent was evaporated to give a mixture of 

the desired product and impurity. The mixture was used for next. step without further 

purification. 1H NMR (DMSO-d6): & 8.68 (m. lH), 6.85 (d, lH), 6.79 (d, IH), 3.83 (s. 2H), 

3.53 (s, 3H). 

35 N-[4-chloro-2-hydroxy-3-[N"-[2-(methoxycarbonyl)methyl]aminosulfonyl]phenyl)-N'-(2,3-

dichlorophenyl) urea 
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A solution of N-[2-(methoxycarbonyl)methyl]-3-amin~-Chloro-2-hydroxybenzene­

sulfonamide (0.26 mmol) and 2,3-dichlorophenylisocyanate(41µL,0.31 mmol) in 2 mL of 

N,N-dimethylfonnamide was stirred at room temperature for 20 hours. The mixture was 

diluted with ethyl acetate and washed with water to give the cnide material. Purification by 

s column chromatography on silica gel, eluting with ethyl acetate/hexane (40/60; v/v), gave 

the desired product (35 mg, 28% for two steps). EI-MS (m/z) 479.9, 482.0, 483.9 (M"). 

N-[3-[N"-(2-carboxymethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2,3-

dichlorophenyl) urea 

10 A mixture of N-[4-chloro~2-hydroxy-3•[N"-[2-(methoxycarbonyl)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 for20 hours. The mixture was acidified with lNaq. HCI to produce 

white precipitate. The resulting mixture was then filtered, the white solid was collected and -

15 dried in vacuo to give the desired product (15 mg, 78%). EI-MS (mlz) 465.9, 467.9, 469.9 

(M"). 

N-(2-bromophenyl)-N'-[ 4-chloro-2-hydroxy-3-[N"-[2-(methoxycarbonyl)methyl]­

aminosulfonyl]phenyl] urea 

20 A solution of N-[2-(methoxycarbonyl)methyl)-3-amin~hloro-2-

hydroxybenzenesulfonamide (0.26 rnmol) and 2-bromophenylisocyanate (38 µL, 0.31 -

mmol) in 2 mL of N,N-dimethylfonnamide was stined 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 si1ica gel, eluting with ethyl acetate/hexane 

25 (30170, v/v), gave the desired product (40 mg, 31 % for two steps). EI-MS (m/z) 489.9, 

491.9, 493.9 (M). 

N-(2-bromophenyl)-N~[3-[N"-(2-carboxymethyl)aminosulfonyl]-4-chloro-2-

hydroxyphenyl] urea-

30 A mixture ofN-(2-bromophenyl)-N~[4-chloro-2-hydroxy-3-[N"-,[2-

(methoxycarbonyl)methyl]aminosulfonyl]phenyl] urea (15 mg, 0.03 mmol) and lithium 

hydroxide monohydrate (20 mg, 0.48 nunol) in 5 mL of methanol (95%) was stirred at room 

temperature for 20 hours. The mixture wa_s acidified with lN aq. HCI to produce white 

precipitate. The resulting mixture was then filtered, the white solid was collected and dried 

35 in vacuo to give the desired product (10 mg, 70%). 476.l, 478.1, 490.1 (M-). 
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Using analagous methods to those in4icated above thefollowing a4~itiona1 compound have 

been prepared: 

Example 12: N~(4-cbloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2-chlorophenyl) urea 

5 A solution of3-amino-6-chloro-2-hydroxybenzenesu]fonamide (40mg, 0.18mmol) and2-

cblorophenylisocyanate (33 mg, 0.22mmol) in 1 mL of N,N-dimethyJ-formamide was 

stirred at room temperature for 18 hours. The mixture was diluted with ethyl acetate and 

wash~ with water to give the crude material. Purification by column chromatography on. 

silica gel, eluting with ethyl acetate/hexane (30fi0, v/v}, follow~ by recrystallization from 

10 acetone and hexane, gave the desired product (30mg, 44 %). fil-MS (rnlz) 374.3, 376.t(M· 

). 

Example 13: Preparation of N-( 4-chloro.;2-hydroxy-3-aminosulf onylphenyl}· N'-phenyl 

urea 

15 Following the general procedur~ 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, 4.1 % }. El-MS (m/z) 340.3, 342.3 

(M•). 

20 Example 14: N-(4-chloro·2·hydroxy-3-aminosulfonylphenyl)·N'·(2-phenoxyphenyl) 

urea 

Following the ~neral 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 ( 41 mg, ~2% >~ 1 H NMR (DMS0-

25 d4): 810.69 (s, lH), 9.25 (2, lH), 9;11 (s, IH), 8.18 (m, 4H), 7.41(m,2H), 7.04 (m. SH), 

6.84 (d, lH). 

Example 15 and 16: Preparation of N-[4-ch~oro-2·hydroxy·3· [N"·(2-

methoxyethyl)aminosulf onyl]phenyl]·N'·(2,3-dichlo_rophenyl) urea sodium salt and N-

30 (2-bromophenyl)-N'-[4-cbloro-2-hydroxy-3-[Ntl·(2-methoxyetl;lyl)· 

aminosulfonyl]phenyl] urea 

The following is the general procedure for sulfonamide formation 

N-(2-methoxyethyl)-2;6-dichloro-3-nitrobenzenesulfonamide 

Into a solution of2,6-dichloro-3-nitrobenzeriesulfonyl chloride (600nig, 2;06mmol) in 15 

35 rnL of dichlorome~hane at..,;. 78°C was added dropwise a solution of 2-methoxyethylamine 

(155 mg. 2.06 mmol) and triethylamine (770µL, 5.15mmol) in 10 mL of dichloromethane. 
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The mixture was warmed to room temperature and stirred for 16 hours. The mixture was 
acidified to pH >1 with IN aq. HCl. then extracted with ethyl acetate. The combined 

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

silica gel, eluting with ethyl acetate/hexane (30nO, v/v/), gave the desired (640mg, 94%). 

5 EI-MS (rnlz)327.l, 329.1 (M). 

The following is the general procedure for the hydrolysis of dichlorosulfonamide 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 
10 mmol), 60% sodium hydride (179 mg, 4.47 mmol) and water (27 µL. 1.49 mmol) was. 

heated to 35 °C while kept at argon atmosphere for 3 days. The reaction wasmonitored by 
1 H 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 
lff NMR. The residue was diluted with ethyl acetate and washed with 1N aq. HCI. The 

15 solvent was concentrated to give the crude material. Column chromatography on silica gel, 
eluting with ethyl acetate/hexane/acetic acid (40/58/2, v/v/v). gave the desired product 

(270mg, 58%). EI-MS (mlz)309.l, 31 l.1 (M"). 

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

To a solution of N-(2-methoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (260 
mg, 0.84 mmol) in ethyl acetate, was added 10% Pd/C (IOOtng). The mixture was flushCd · 
with argon, and then stirred under a hydrogen atmosphere at balloon presslire for 3 hours at 
room temperature; The mixture was filtered through celite and the cetite was washed with 

25 methanol. The solvent was evaporated to give the desired product (210 mg, 89%). EI-MS 
(mlz) 281.l, 283.1 (M'). 

The following is the general procedure for urea formation 

N-[4-chloro-2-hydroxy-3-[N"-(2"'-methoxyethyl)aminosulfonyl]phenyl]-N'-(2,3-

30 dichlorophenyl) utea 

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 nu:riol) in 2 mL ofN,N­

dimethylformarnide was stirred at room temperclture for 18 hours. The mixture was diluted 

with ethyl acetate and washed with water to give the crude material. Purification by 
35 column chromatography on silica gel, eluting with ethyl acetate/hexane (30no. v/v), 

followed by recrystallization from acetone and hexane, gave the desired 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 formati<m 

5 N-[4-chloro-2-hydroxy-3-[N"-'-(2-methoxyethyl)aminosulfonyl]p)tenyl]-N'~2.3-

dichlorophenyl) urea, sodium salt 

To a solution of N-.[4-chloro-2-hydroxy-3-[N" ~2-metboxyethyl)aminosulfonyl]-phenyl]-N'­

(2,3-dichlorophenyl) urea (307 mg, 0.66 mmol) in 30 ml. of ac~tone was added 1.20 mL of 

aq. NaOH solution (0.54 'M). The mixture was stirred for 16 hours at room temperature and 

10 the solvent was evaporated. The residue was recrystallized from acetonitrile to give the 

desired product (288 mg, 89%). 1H NMR (DMSO-dt,): a ~.31 (s, lH), 9.27 (s, lH), 8.00 (d, 

lH), 7.78 (d, lH), 7.26 (m, 2H), 6.05 (d, lH), 3.36 (t, 2H), 3.20 (s, 3H), 2.80 (m, 2H). 

N{2-bromophenyl)-N'-[4-chloro-2-hydroxy-3"."[N"-(2-methoxyethyl)-aminosulfonyl]phenyl] 

15 urea 

. ·20 

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

methoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (140mg, 0.50 mmol) and 

2-bromophenylisocyanate (l 19 mg, 0.60 mmol) were coupled to form the desired urea (174 

mg, 72%). El".'MS (m/z) 476.0, 478·.0, 479.9 (M) . 

Example 17: __ Preparation of N-[4-chloro·2-bydro~y-3·(3-

carboxyethylaminoslilfonyl)phenyl]·N'-(2-cblorophenyl) .1Q'ea •• 

a) N-(3-ethoxycarbonylethyl)-2,6-dic.hloro-3-nitrobenzenesulf~namide 

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

25 dichloro-3-nitrobenzenesulfonyl chloride (1.5 g. 5.17 mmol). ~-:-alanine ethyl ester (0.95 

ml., 6.2 mmol) and triethylamine (1.8 mL, 12.9 mmol) were reacted to form the desired 

product (1.8 g, 94 %). EI-MS m/z 370 (M-Ht. 

b) N-(3-carboxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

30 Following the general hydrolysis procedure outlined in example 15,N-(3-

ethoxycarbonylethyl)-2,6-dichloro-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 (l.O g. 63 %). El-MS m/z 323.5 (M-Ht. 

35 c) N-(3-carboxyethyl)-3-amino-6-cbloro-2-hydroxybenzenesulfonami~e 

Following the general hydrogenation procedure outl~nedin 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 %). EI­

MS m/z293.5 (M-H)-. 

d) N-[4-chloro-2-hydroxy-3-(3-carboxyethylaminosulfonyl)phenyl]-N'-(2-bromophenyl) 

5 urea 

10 

Following the general procedure for urea formation outlined in example 15, N-(3-

carboxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (62 mg, 0.21 mmol) and 2-

bromophenyJisocyanate (42 mg, 0.21 mmol) were coupled to fonn 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-hydro:xy-3-

(isopropylaminosolfonyl)phenyl] urea, N-[ 4-chloro-2-hydroxy-3· 

(isopropylaminosulfonyl)phenyl]·N'-(2-clllorophenyl) urea and 

N-[4-chloro-2-hydroxy-3-(isopropylaminosulfonyl)phenyl]-N'-(2,3-dichlorophenyl) 

15 urea. 

a) N-isopropyl-2,6-dichloro-3-nitrobenzenesulfonamide 

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

dichloro-3-nitrobenzenesutfonyl 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 ·· 

20 (1.3 g. 81 %). EI-MS m/z 312 (M-H)-. 

b) N-isopropyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example ·1s, N-isopropyl-2,6-

dichloro-3-nitrobenzenesulfonamide (1.3 g, 4.15 mmol), NaH (60 %, 500 mg, 12.45 riunol) 

25 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-Ht. 

c) N-isopropyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, N-isopropyl-6-

30 chlor0-2-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 rn/z 263.5 

(M-H)-. 

d) N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(isopropylaminosulfonyl)phenyl] urea 

35 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-

- 31 -



W000/35442 PCT/US!W/29940 

bromophenylisocyanate (174 mg, 0.88 mmol) were coupled to form the; desired urea ( 110 

mg. 29 %). EI-MS mlz461.7 (M-Ht. 

e) N-[4-chloro-2-hydroxy-3-(isopropylaminosulfonyl)phenyl]-N'-(2,3-dichlorophenyl) urea. 

5 Following the general procedure for urea formation outJined in example 15, N-isopropyl-3-

amino-6-chloro-2-hydroxyben7.enesulforiamide (188 mg, 0.75 nµnol) and 2,3-

dichlorophenylisocyanate (141mg,0.75 mmol) were coupled to form the desired urea (104 

mg, 32 %). EI-MS mlz 451.7 (M-Ht. 

10 f) N-[4-chloro-2-hydroxy-3-(isopropylaminosulfonyl)phenyl]-N'-(2-chlorophenyl) urea 

Following the general proce4ure for urea formation outlined in example 15, N-isopropyl-3-

amino-6-chloro-2-hydroxyben7.enesulfonamide (220 mg, 0.88 nimol) arid 2-

chlorophenylisocyanate (135 mg. 0.88 mmol) were coupled to foqn the desired urea (110· 

mg, 32 %). EI-MS mlz417.l(M-H)-. 

15 

Example 21: N-(4-chloro-2-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 

20 (33mg, 0.22mmol)) were coupled to form the desired urea (23mg, 34%). EI-MS (m/z) 

370.3, 372.l(M"). 

Example 22: N-(4-chloro-2-hydroxy-~aminosulfonylphenyl)-N'-(2,3- . 

methylenedioxyphenyl) urea 

25 2,3-(methylenedioxy)benzoic acid 

A solution of 2,3-(methylenedioxy)benzaldehyde (160mg, 1.06nnnol), potassium carbonate 

(960mg, 6.9nnnol) and 2.4mL of hydrogen peroxide (30-32 wt.% solution in water) in 

IOmL of methanol was stirred for 16 hours at room temperatu~. The mixture was washed 

with diethyl ether. The w~r layer was acidified with lN aq. HCl to pH> l, then extracted 

30 with ethyl acetate. The organic layer was dried over MgS04, then concentrated to give the 

desired product (170mg, 96%). EI-MS (mlz) 164.8 (Mj. 

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

A mixture of 2,3-(methylenedioxy)benzoic acid (170mg, 1.02mmol), diphenylphosphoryl 

35 azide (338mg, l .23mmo1) and triethylamine (0. l 7mL, 1.23nnnol) was stirred at room · 

temperature for 3 days. The mixture was concentrated. T() the residue in lmL of N,N­

dimethylformamide was added 3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 
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O. J 8mmol). 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); lfdVe the desired product (40mg, 10%). EI-MS (m/z) 386.2, 388.2 (M). 

5 E:xample23: N-(2-henzyloxyphenyl)·N'·(4·chloro-2-hydroxy-3-aminosulfonylphenyl) 

urea. 

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

chlor~2-hydroxybenzenesulfonamide (52mg, 0.23mmol) and 2-benzyloxyphenylisocyanate 

(40mg. 0.17mmol) were coupled to fonn the desired urea (20mg, 26%). EI-MS (m/z) 

10 446.2, 448.3, 450.2 (M). 

Example 24: N·[3-(N"-allylaminosulfonyl)·4-chloro-2-hydroxyphenyl]-N'-(2,3-

dichlorophenyl) urea 

N-allyl-2-acetyl-6-chloro-3-nitro-benzcnesulfonamide 

15 A mixture of2-acetyl-6-chloro-3-nitrobenzenesulfonamide (150 mg, 0.5lmmol), potassium 

carbonate (84mg, 0.61 mmol) and allyl bromide (0.18mL, 2.0mmol) in 3 mL ofN,N­

dimethylformamide was heated to 60°C for 4 days. The mixture was acidified with IN aq. 

HCl, 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 

20 acid (50/49/1, v/vlv), gave the desired product (40 mg, 12%). EI-MS (m/z) 333.3, 335.2 (M- . 

). 

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

A solution ofN-allyl-2-acetyl-6-chloro-3-nitrobenzenesulfonamide (30mg, 0.09mmol), 

25 O. lmL of chlorotrimethylsilane and 2 drops of fuming sulfuric acid in ethanol was heated to 

reflux for 20 bouts. The solvent was evaporated. The residue was diluted with ethyl 

acetate and washed with water. The organic layer was then dried (Na2S04) and, 

concentrated to give the desired product (26mg, 100%). 1HNMR (MeOD-<4): ~ 8.0l(d, 

lH), 7.20 (d, lH), 5.70 (m, lH). 5.16 (m, lH). 5.05 (m, lH). 3.62 {m, 2H). 

30 

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 (Il) chloride dihydrate (lOlmg, 0.44mmol) in 5rnL of ethanolwas stirred at room 

temperature. The mixture was concentrated, the residue was diluted with ethyl acetate and 

35 10% aq. NaHC03. The organic layer was dried over Na2S04 and concentrated to give the 

crude product (20mg) which was carried on to the next step without purification. EI-MS 
(m/z) 263.1, 265.2 (M). 
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N-[3-(N"-allylaminosulfonyl)4-chloro-2-hydroxyphenyl]-N~(2,3-dichlorophenyl) urea 

A solution of crude N-allyl"'.'3~amino-6-chloro-2-hydroxybenzenesulfonamide (20mg) and 

2,3-dichlorophenylisocyanate (12 µL, 0.09 mmol) in 1 mL ofN.N-dimethylformamide was 

5 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 (30fl0, v/v), gave the desired product (10 mg. 

29% for two steps). EI-MS (m/z) 450.2, 452.2, 454.1 (M"). 

IO Example 25: Preparation of N-[4-chloro-2-hydroxy-3-[N"-(2-

trifiuoroethyl)aminosulfonyl]phenyl]-N'-(2,3-dichlorophenyl) urea 

2,6-Dichloro-3-nitrobenzenesulfonic acid 

Lithium hydroxide hydrate (12.64g. 0.30lmo1) was added to a solution of2,6-

dichlorobenzenesulfonyl chloride (35.53g, 0.146mol) in MeOH (6()()mL)and the reaction 

15 was allowed to stir at room temperature for} hr. The reaction mixture.was filtered to 

remove suspended solids and then concentrated. The resulting s91id was dried in vacuo 

overnight to remove any residual MeOH. The solid was then di~olved in H2S04 (300mL) 

and chilled in an ice bath .. A solution of H2S04 (35mL) and HN03 (13.2mL) was slowly 

added to the above reaction over 90· min. The reaction was allow"'1 to warm up to room 

20 · temperature overnight and then slowly poured into ice water (120~) and extracted with 

EtOAc. The ~ombined o~ganiC layers were dried (MgS04) and concentrated to yield 2,6-

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

Ht. 

25 2,6-Dichloro-3-nitrobenzenesulfonyl chloride 

Potassium hydroxide (12.07g, 0.215mol) was added to a solution of 2,6-dichloro-3-

nitrobenzenesulfonic acid dihydrate (44.35g. 0.144mol) in MeOH (850mL) and the reaction 

was allowed to stir at room temperature for 14 hr. The reaction mixture was concentrated 
' ' . . 

and the resulting solid was dried in vacuo overnight. To this was added PCJ5 (30.00g, 

30 0.144mol) followed by POCl3 (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 PCl5. When bubbling ceased, water was added and the 

reaction mix was extracted with EtOAc. The organic layer was dried (MgS04) and 

35 concentrated to yield 2,6-Dichloro-3-nitrobenzenesulfonyl chloride (40.42g, 97%). lff 

NMR (DMSO-d6) 3 7.88 (d, lH), 7.75 (d, lH). 
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N-(2-trifluoroethyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

FolJowing the genera] procedure for sulfonamide fonnation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (560mg, 1.93mmol), 2-trifluoroethylamine 

hydrochloride (26lmg, l.93mmol) and triethylamine (0.89mL, 5.79nunol) were reacted to 

5 form the desired product (490mg, 72%). El-MS (m/z) 351.1, 353.1 (M-). 

N-(2-trifluoroethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

To a solution N-(2-trifluoroethyl)-2,6-dichloro-3-nitrobenzenesulfonamide (130mg, 

0.36mmol) in 5mL of tetrahydrofuran was added 60% NaH ( 43mg, 1.08mmo1) and 

10 methanol (15µL, 0.36mmo1). The mixture was stirred for 16 hours at room temperature. 

·Purification by column chromatography on silica gel, eluting with ethyl 

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). 

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

20 

Following the general hydrogenation procedure outlined in example 15, N-(2-

trifluoroethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (40mg, 0.12mmol) was · 

reduc~d with hydrogen and l 0% Pd/C (20mg) to form the desired product (36mg, 100% ). 

El-MS (rnlz) 303.l, 305.1 (M"). 

N-[ 4-chloro-~-hydroxy-3-[N" -(2-trifluoroethyl)aminosulf onyl]phenyl ]-N'-(2,3:.. 

dich]orophenyl) 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-

25 dichlorophenylisocyanate (27mg, 0.14mrnol) were coupled to form the desired urea (23mg, 

38%). 1H NMR (Me0D-c4): 8 8.28 (d; lH), 8.05 (m, lH), 7.24 (m, 2H), 7.05 (d, lH), 3.79 

(m,2H). 

Example 26 and 27: Preparation of N-(2,3.;dichlorophenyl)-N'·[2-hydroxy-4-methoxy-

30 3-(N"-phenylaminosulfonyl)phenyl] urea and N·(2-bromophenyl)-N'-[2-hydroxy-4-

methoxy·3·(N''·phenylaminosulfonyl)phenyl] urea 

N-phenyl-2,6-dichloro-3-nitrobenzenesulfonamide 

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

dichloro-3-nitrobenzenesulfonyl chloride (540mg, l.85mmol), aniline ( 173mg, l .85nunol) 

35 and triethylamine (0.61mL, 5.55mmol) were reacted to form the desired product (130mg, 

20%). 1HNMR (MeOD-c4): 8 7.65 (d, IH), 7.58 (d, lH), 7.40 (t, 2H), 7.15 (m, 3H). 
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N-phenyl-2-hydroxy-6-methoxy-3-nitrobenzenesulfonamide 

Following the hydrolysis proceclure outlined in example 25, N-phenyl-2,6-dichloro-3-

nitrobenzenesulfonamide (130mg, 0.37mmol). 60% NaH (44mg, l.llmmol) and methanol 

(l 5µL, 0.37mmol) were reacted. The crude mixture (70mg) was carried on to the next step 

5 without purification. 

N-phenyl-3-amino-2-hydroxy~-methoxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15~ crude N-phenyl-2-

hydroxy-6-methoxy-3-nitrobenzenesulfonatnide (70mg) was reduced with hydrogen and 

10 10% Pd/C (35mg). The crude mixture was carried on to the next step without purification. 

N-(2,3-dichlorophenyl)-N'-[2-hydroxy-4-methoxy-3-(N"-phenylaminosulfonyl)-phenyl] · 

urea 

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

15 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) 480.2, 482.1 {M). 

N-(2-bromophenyl)-N'-[2-hydroxy+methoxy-3-(N"-phenylaminosulfonyl)-phenyl] urea 

20 Following the general procedure for urea formation outlined in example 15, erode N­

phenyl-3-aminQ-2-hydroxy-6-rnetboxybenzenesulfonamide and 2-bromophenylisocyanate 

(46mg, 0.23mmol) were coupled to fonn the desired urea (5.0mg, 5.6%). EI-MS (m/z) 

490.l, 492.1 (Mj. 

25 Example 30 and 31: Preparation of N.:(2-bromophenyl)-N'-[4'-chloro-2-hydroxy-3-(4-

morphollnylsulfonyl)phenyl] urea and N-[4-chloro-2-hydroxy .. 3-(4~ 

morpholinylsulfonyl)phenyl]·N'-(2,3-dichlorophenyl) urea 

2,6-dichloro-1-( 4-morpholinylsulfonyl)-3-nitrobenzene 

Following the general procedure for sulfonamide formation· outlined in example 15, 2.6-. 

30 dichloro-3-nitrobenzenesulfonyl chloride (500 mg, J ,72 mrnol); morpholine (150 mg, 1.72 · 

mmol) and triethylamine(479 µL, 3.44 mmol) were reacted to form.the desired product 

(430mg, 73%). LC-MS (m/z) 341.0 (M). 

6-chloro-2-hydroxy-1-( 4-morpholinylsulfonyl)-3-nitrobenzene 

35 Following the general hydrolysis procedure outlined in example 15, 2,6-dichloro-1-( 4-

morpholinylsulfonyl)-3-nitrobenzene (410 mg. 1.20 mmol), 60 % NaH (144 mg. 3.6·mmol) 

-36-



W000/35442 PCT/US99/29940 

and water (26 µL, 1.44 mmol) were reacted to form the desired product (220 mg, 57 % ). El­

MS (mlz) 321.l. 323.1 (M-). 

4-chloro-2-hydroxy-3-(4-morpholinylsulfonyl)aniline 

5 Following the general hydrogenation procedure outlined in example 15. 6-chloro-2-

hydroxy-1-(4-morpholinylsulfonyl)-3-nitrobetizene (210 mg. 0.65 mmol) was reduced with 

hydrogen and Pd/C (100 mg) to form the desired product (180 mg, 95 %). 1H NMR 

(MeOD-di): ~ 6.28 (m, 2H), 3.68 (t, 4H). 3.30 (t, 4H). 

10 N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(4-morpholinylsulfonyl)phenyl] urea 

FolJowing the general procedure for urea fonnation outlined in example 15, 4-chloro-2-

hydroxy-3-( 4-morpholinylsulfonyl)aniline (90 mg, 0.31 mlnol) and 2-

bromophenylisocyanate(46 µL, 0.37 mmol) were coupled to form the desired urea (Slmg, 

53%). El-MS (rn/z) 487.76, 489.75, 491.74 (M). 

15 

N-[4-chloro-2-hydroxy-3-(4-morpholinylsulfonyl)phenyl]-N'-(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, 4-chloro-2-

hydroxy-3-(4-morpholinylsulfonyl)aniline (90 mg. 0.3 J mmol) and 2,3-

dichlorophenylisocyanate (70 µL, 0.37 nnnol) were coupled to form the desired urea (77 

20 mg, 52 %). EI-MS (m/z) 477.68, 479.72, 481.63 (M). 

Example 32 and 36: Preparation of N,;(3-(N"-[3-(tert-buto:xycarbonylamino)· 

propyl]aJDinosulfonyl]·4-cbloro-2-bydro:xyphenyl]-N'-(2,3-dichlorophenyl) urea and 

N·[3-[N"·(3·aminopropyl)aminosulfonyl]·4·ehloro-2-hydro:xyphenyl]·N'·(2,3~ 

2S dichloropbenyl) urea trifluoroacetate 

N-[3-(tert-butoxycarbonylamino)propyl]-2,6-dichl~3-nitrobenzenesulfonamide 

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

dichloro-3-nitrobenzenesulfonyl chloride (1.0 g, 3.44 mmol), t-butyl N-(3-

aminopropyl)carbamate (0.60 mg, 3.44 mmol) and triethylamine( 960 µL. 6.88 mmol) were 

30 reacted to form the desired product (1.44 g, 98 %). EI-MS (mlz) 426.1, 428.1, 430.1 (M­

Ht. 

N-[3-(tert-butoxycarbonyJamino)propyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15~ N-[3-(tert-

35 butoxycarbonylamino)propyl)-2,6-dichloro-3-nitrobenzenesulfonamide (450 mg, 1.05 

mmol). 60 % NaH (168 mg, 4.2 minol) and water (21 µL, 1.15 mmol) were reacted to form 

the desired product (250 mg, 58 %). El-MS (m/z) 408.1, 410.1 (M-Ht. 
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N-[3-(tert-butoxycarbonylamino)propyl]-3-arnino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, N-[3-(tert­

butoxycarbonylamino)propyJ]-6-chJom-2-hydroxy~3-nitrobenze~e-sulfonamide (250 mg, 
5 0 .. 61 rmnol) was reduced with hydrogen and 10% Pd/C (JOO mg) to form the desired 

product (220 mg, 95 %). 1H NMR (MeOD~): ~ 6.82 (m, 2H), ~.06 (t, 2H), 2.92 (t, 2H), 

1.60 (m, 2H), 1.41 (s, 9H). 

N-[3-[N"-[3-(tert-butoxycarbonylamino)propyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl]-

10 N'-(2,3-dichlorophenyl) urea 

15. 

Following the general procedure for urea formation outlined in ex~rnple 15, N-[3-(tert­

butoxycarbonylamino)propyl]-3-amino-6-chloro-2-hydroxybenzeriesulfonami'3e ( 110 mg, 

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

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

The foUowing is the general procedure for Boe deprotection 

N-[3-[N"-(3..aminopropyl)amjnosulfonyl)4-chloro-2-hydroxyphenyl]-N~(2,3-

dichloropheny1) urea trifluoroacetate 

A solution of N-:[3-[N"-[3-(!ert-butoxycarbonyl~no)propyl]aminosulfonyl]-4-chlom-2-

20 hydroxyphenyl]-N'-:(2,3-dichlorophenyl) urea (33 mg, 0.058 m01ol) in l mL of 

trifluoroacetic acid was stirred at room temperature for 30 min. The solvent was 

concentrated. The residue was d~luted with. methanol, then concentrated ... The process was 

repeated twice t~ give crude maieri~I. Recrystallization from methanol and water produced 

desired product (23 mg, 68 %). EI-MS (m/z)466.7, 468.8, 470.8 (~). 

25 

Example 33, 34 and 35: Preparadon ofN-(2-bromophenyl)·N~-[3-[N"-[3-(tert­
butoxycarbonylamino) propyl]aminosulfonyl]·4-chloro-2-hydroxyphenyl] urea, N-[3-
[N"-(3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphe.-yl~·N'-(2 bromophenyl) 
urea trifluoroacetate and N-[3-[N"-(3-aminopropyl)•minosulfonyl]-4-chloro-2-

30 hydroxyphenyl]·N'-(2 bromophenyl) urea hydrochloride 

N-(2-bromophenyl)-N'-[3-[N"-[3-(tert-butoxycarbonylamino)propyl]-aminosulfonyl]-4-

chloro-2-hydroxyphenyl] urea 

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

butoxycarbonylamino)propyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (110 mg. 

35 0.29 mmol) and 2-bromophenylisocyanate (69 mg, 0.35 mmol) were coupled to form the 

desired urea (140 mg, 84 %). EI-MS (m/z) 575.53, 577.61, 579.62 (Mj. 
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N-[3-[N"-(3-aminopropyl)aminosulfony1]-4-chloro-2-hydroxyphenyl]-N'-(2~bromophenyl) 

urea trifluoroacetate; b:'.\:i·· · 
::..~:.: .. ;-;::::. .. 

Following the generai procedure for Boe deprotection outlined in example 36, N-:(2• 

bromophenyl)-N'-[3-[N"-[3-(t-butoxycarbonylamino)propyl]aminosulfonyl]-4-chloro-2-

5 hydroxyphenyl] urea (21 mg. 0.036 mmol) was stirred in I rnL of trifluoroacetic acid. to 

from the desired product (16 mg~ 75 %). 1H NMR (MeOD-d4): 8 8.28 (d, lH), 7.80 (d, lH), 

1.59 (d, IH). 7.33 (t, lH), 7.07 (d. lH); 7.02 (d, lH) 3.05 (rn, 4H) 1.87 (m, 2H) . 

. 
N-[3-[N"-(3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-{2-bromophenyl) 

10 urea hydrochloride 

A solution of N-(2-bromophenyl)-N'-[3-[N"-[3-(tert-butoxycarbonylamino)­

propyl]aminoslilfonyl]-4-chloro-2-hydroxyphenyl] urea (59 mg, 0. l 02 mrnol) in 1 ml. of 4.0 

M HCI in J ,4-dioxane was stirred at room temperature for l 0 min. The solvent was 

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

15 85 %). LC-MS 477.0 (M+). 

Example 37 and 38: Preparation of N-(2-bromophenyl)·N'-[3-[N"-[2-(tert­

butoxycarbonylamino)ethyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea and N­

[3-[N11-(2-aminoethyl)aininosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2-bromophenyl) 

20 urea 

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 

25 during reaction. The filtrate was washed with water. dried over MgS04, concentrated and 

dried in vacuo to give the desired product (l.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-

30 dichloro-3-nitrobenzenesulfonyl chloride (l .Og, 3.44mmol), t-butyl N-(2-

aminoethyl)carbamate (05 g, 3.44mmol) and triethylamine(0.72 mL, 5.16mmol) were' 

reacted to fonn the desired product (1.29g, 90%). 1H NMR (Me0D-c:4): ~ 7.93 (d, lH), 7.78 

(d~· lH), 3.12 (m, 4H), 1.41 (s, 9H). 

35 N-[2-(tert-butoxycarbonylamino)ethyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

FoUowing 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 mmc;>I) and water (71 µL, 3.94. mmol) \\'ere reacted to form the 

desired product (200 mg, 13 %). 1H NMR (MeOD-dt): 8 8.10 (d, lH), 7.21 (d, lH), 3.15 (t, 

2H), 3.08 (t, 2H). 1.41 (s, 9H). 

5 N-[2-(tert-butoxycarbonyl~no)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in examp•e 15, N-[2-(tert­

butoxycarbonylamino )ethyl]+chloro-2-hydroxy-3"'.nitrobenzene~\llfonamide 

(200 mg, 0.5lmmol) was reduced with hydrogen and JO% Pd/C (100 mg) to form the 

desired product (170 mg, 92 % ). 1H NMR (Me0D-c4): 8 6.84 (m, 2H). 3.15 (t. 2H). 2.95 (t. 

10 2H), 1.42 (s, 9H). 

N-(2"'.bromophenyl)-N'-[3-[N""'.[2-(tert-butoxycarbonylamino)ethyl]-aminosulfonyl]-4-

chloro-2-hydroxyphenyl] urea 

FoJlowing the general procedure for urea formation outlined in example 15, N-[2-(tert-

15 butoxycarbonylamino)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (170 mg, 

0.47 mmol) and 2-bromophenylisocyanate (92 mg, 0.47 mmol) were coupled to form the 

desired urea (l20mg, 49%). LC-MS 565.0 (M+). 

N-[3-[N"-(2-aminoethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2- bromophenyl) 

20 urea trifluoroacetate 

25 

Following th~_ general procedure for Boe deprotection outlined in eiqu11ple 36, N-(2-

bromophenyl)"'.N~[3-[N"-[2-(tert-butoxycarbonylamino)ethyl]aminosulfonyl]-4-chloro-2-

hydroxyphenyl] urea (80 mg, 0. 14 mmol) was stirred in trifluoroacetic acid to form the 

desired product (22mg, 34% ). LC-MS 465.0 (M+). 

Example 39 and 42: Preparation of N-(2-bromophenyl)·N'-[3·[[4-(tert­

butoxycarbonyl)plperazin-1-yl]sulfonyl]·4-chloro-2-hydroxyphenyl] urea and N-(2-

bromophenyl)-N'-[4-chloro-2-hydroxy-3-(piperazin-1-yl)solfonylphenyl] urea 

triOuoroacetate 

30 1-[ 4-(tert-butoxycarbonyl)piperazin-1-yl]sulfony 1-2,6-dichJoro-3:-nitrobenzene 

35 

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

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

piperazinecarboxylate (320 mg, 1.72 mmol) and triethylamine (479 µL, 3.44 mmol) were 

reacted to fonn the desired product (650 mg, 84%). LC-MS (rnlz) 440.2 (M+). 

J-[4-(tert-butoxycarbonyl)piperazin-l-yl]sulfonyl-6-chloro-2-hydroJcy-3-nitrobenzene 
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Following the general hydrolysis procedure outlined in example 15, 1-[4-(tert­

butoxycarbonyl)piperazin-l-yl]sulfonyl-2,6-dichloro-3-nitrobenzene (200mg, 0.45mmol), 

60 % NaH (54mg, 1.35nunol) and water (8µL, 0.45 mmol) were reacted to form the desired 

product (60mg, 32%). El-MS (m/z) 420.1, 422.1 (M+). 

3-( 4-(tert-butoxycarbonyl)piperazin-1-y l]sulfonyl-4-chloro-2-hydroxyaniline 

Following the general hydrogenation procedure outlined in example 15, l-[4-(tert­

butoxycarbonyl)piperazin-1-yl]sulfonyl-6-chloro-2-hydroxy-3-nitrobenzene (256mg, 

0.61rnmol) was reduced with hydrogen and-10% Pd/C (120mg) to form the desired product 

10 (220mg~ 93%); 1H NMR (Me0D-c4): 3 6.84 Cm. 2H), 3.45 (m, 4H). 3.27 {m, 4H), 1.43 (s, 

9H). 

N-(2-bromophenyl)-N'-[3-[[ 4-(tert-butoxycarbonyl)piperazin-l -yl]sulfonyl)-4-chloro..:2. 

hydroxyphenyl] urea 

15 Following the general procedure for urea formation outlined iri example 15, 3-[4-(tert­

butoxycarbonyl)piperazin-1-yl]sulfonyl-4-chloro-2-hydroxyaniline (l lOmg, 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%. 

20 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(piperazin-1-yl)sulfonylphenyl] urea 

trifluoroacetate 

Following the general procedure for Boe deprotection outlined in example 36, N-(2..: ·•· 

bromophenyl)-N'-[3-[[4-(tert-butoxycarbonyl)piperazin-1-yl]sulfonyl]-4-chloro-2-

25 hydroxyphenyl] urea (10 mg, 0.019 mmol) was stirred in trifluoroacetic acid to fonnthe 

desired product (5mg, 49 %). 1H NMR (MeOD-<4): o 8.28 (d, IH), 7.91 (d, lH), 7.60 (d, 

lH), 7.33 (t, lH); 7.14 (d, lH), 7.02 (d, lH) 3.64 (t, 4H) 3.33 (m, 4H). 

Example 40 and 41: Preparation N-[3-[4-(tert,;butoxycarbonyl)piperazin-1-yl]sulfonyl-

30 4-chloro-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl} urea and N-[4-chloro-2-hydroxy· 

3-(piperazin-1-yl}sulfonylphenylJ-N'-(2,3-dichlorophenyl) urea trifluoroacetate 

N-[3-( 4-(tert-butoxycarbonyl)piperazin-1-yl]sulf onyl-4-chJoro-2-hydroxyphenyJ]~N'-(2.3-

dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, 3-[4-(tert-

35 butoxycarbonyl)piperazin-l-yl]sulfonyl-4-chloro-2-hydroxyaniline (11 Omg, 0.28mmol) and 

2,3-dichlorophenylisocyanate (64mg. 0.34mmol) were coupled to form the desired urea 

(34mg, 25%). EI-MS (mlz) 576.65, 578.65, 580.67 (M). 
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N-[ 4-chloro-2-hydroxy-3-(pi~erazin-J-y l)sulfonylphenyl]-N'-(2,3,.dichlorophenyl) urea 

trifluoroacetate 

Following the general procedure for Boe deprotection outlined ill example 36, N-[3-[4-(tert-

S butoxycarbonyl)piperazin-1-yl]sulfonyl-4-chloro-2-hydroxyphenyl)-N'-{2,3,.dichlorophenyl) 

urea {20 mg, 0.034 rnmol) was stirred in trifluoroacetic acid to fonn the desired product 

(13.5 mg, 66 %). EI-MS (m/z) 481.7, 483.7, 485.7 (M~. 

Example 43, 51 and 60: Preparation of N-[4-chloro-2-hydroXy.-3-[N"-(3-

10 methylthiopropyl)aminosulfonyl]phenyl]·N'-(2,3-dichloroph.,nyl) u,rea, N-(4-chloro-2-

hydro:xy·3·[N''·[3·(methyl$ulfonyl)propyl)amino$ulf onyl]phenyl]·N'-(2,3· 

dicblorophenyl) urea, and N-[4-chloro·l-hydroxy-3-[N"-[3· ·· 

(methyl$ulfinyl)propyl]aminosulfonyl]phenyl]-N'-:(2,3-dichlorophenyl).urea .. 

N-(3-methylthiopropyl)-2,6-diehloro-3-nitrobenzenesulfonamide 

15 Following the general procedure for sulfonamide formation outlined in example 15, 2,!)­

dichloro-3-nitrobenzenesulfonyl chloride (2g, 6.88~1), 3-(methylthio)propylamine 

(0.72g, 6.88rnmol) and triethylamine (I .92mL, 13.76mmol),we~ reacted to form the 

desired product (2.07g, 82%). 1HNMR (Me0))-(4):.87.93 {d, lH), 7.79(d, 1H}, 3.16 (t, 

20 

· · 2H), 2.47 (t, 2H), 2.00 (s, 3H), l.76 (m, 2H). 

N-(3-methylthiopropyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamiqe .. 
Following the general hydrolysis procedure outlined in example 15, N-(3-

methylthiopropyl)-2,6-dichloro-:3-nin-obenzenesulfonamide (1.0g, 2.78i;nmol), 60% NaH·· 

(330mg, 8.13mmol) and water (59µL, 3.25mmol) were reacted to fonn the desired product 

25 (650mg, 69%). EI-MS (mlz) 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-

methylthiopropyl)-6-chloro-2-hydroxy.;.3-nitrobenzenesulfonamide (300mg. 0.88mmol) was 
30 reduced with hydrogen and 10% Pd!C (150mg) to form the desired product (250mg. 91 % ). 

1H NMR (MeOD-<4): 8 6.84 (d, lH), 6.77 (d, lH), 2.93 (t; 2H), 2.40 (t. 2H), 1.89 (s, 3H), 

1.63 (m, 2H). 

N-[4-chJoro-2-hydroxy-3-[N" -(3-methylthiopropyl)aminosulfonyl]phenyl]-N'-(2,3-. 

35 dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-(3-

methylthiopropyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (250mg, 0.80mmol) 
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and 2,3-dichlorophenylisocyanate (l82mg, 0.97mmol) were coupled to form the desired 
urea (278mg, 70%). 1HNMR (MeOD-di): 8 8.29 (d, 1H), 8.06 (d, lH),7.24 (m, 2H), 7.05 
(d, 1H).3.07 (t. 2H), 2.48 (t, 2H), l .98 (s, 3H) 1.74 (m, 2H). 

5 N-[4-chloro-2-hydroxy-3-[N"-[3-(methylsulfonyl}propyl]aminosulfonyl]phenyl]-N'-(2,3-

dichlorophenyl) urea 

A solution of N-[ 4-chloro-2-hydroxy-3-[N"-(3-methylthiopropyl)aminosulfonyl]-pheriyl]­
N'-(2,3-dichloropheny l} urea (50mg, 0.IOmmol) and oxone (93mg, 0.15mmol) in 

acetonitrile (13mL) and water (7 mL) wa~ stirred for 3 days at room temperature. The 
10 mixture was diluted with ethyl acetate and washed with water to give the crude materiat 

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 (rnlz) 527.53, 529.57; 531.55 (M°1. 

15 N-[4-chloro-2-hydroxy-3-[N"-(3-(methyl1mlfinyl)propyl]aminosulfonyl]phenyl]-N'-(2,3-
dichlorophenyl} urea 

A solution ofN-[4-chloro-2-hydroxy-3-[N"-(3-methyltbiopropyl)aminosulfonyl]-phenyl]­
N'-(2,3-dichlorophenyl} urea (50mg:, O.JOmmol) and sodium periodate (26mg, 0.12mmol) in 
acetonitrile (6mL) and water (2 mL) was stirred for 3 days at room temperature. The 

20 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%). 1H NMR 
(DMSO-d6): 8 9.32 (s, lH), 9.27 (s, lH), 8.59 (s, lH). 8.29 (d, lH), 8.07 (m, lH); 7.33 ·cm. 
2H), 7 .13 (d, lH), 3.00 (m, 2H), 2.75 (m, lH), 2.65 (m, lH), 2.47 (s, 3H), 1.79 (m, 2H). 

25 Example 44, 52 and 61: Preparation of N-(2-bromophenyl)·N'·[ 4-chloro·2-hydroX)'·3· 
[N"·(3-methylthiopropyl)aminosolfonyl]phenyl] urea, N-(2-bromophenyl)·N'-[4-
chloro-2-hydroxy·3-[N'' ·[3-(methylsulfonyl)propyl]·aminosulfonyl]phenyl] urea and 
N-(2-bromophenyl)·N'-[4-chloro-2-hydroxy-3-[N''-[3-
(methylsulfinyl)propyl]aminosulfonyl]phenyl] urea 

30 N-(2-bromophenyl}-N'-[4-chloro-2-hydroxy-3-[N"-(3-methylthiopropyl)-

aminosulfonyl]phenyl] urea 

Following the genera) procedure for urea formation outlined in example 15, N-(3-
methylthiopropyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (250mg, 0.80mmol) 

and 2-bromophenylisocyanate (19lmg, 0.97mmol) were coupled to form the desired urea 
35 (300mg, 74%). 1H NMR (MeOl)..(4): a 8.28 (d, lH), 7.91 (d, lH), 7.58 (d. IH). 7.32 (t, 

lH), 7.05 (d, lH), 7.00 (t, lH), 3.08 (t, 2H), 2.48 (t, 2H). 1.98 (s, 3H), 1.74 (m, 2H). 
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N-(2-bromophenyl)-N'-[4-fhloro-2-hydroxy-3-[N"-[3-(methyls~lforiyl)propyl)-. 

aminosulfonyl]phenyl] UreEI. 

PCl'/US99/29940 

Fo11owing the oxidation procedure outlined in enmple 5 l, N•(2-bromophenyl)-N!..[4-

chloro-2-hydroxy-3-[N"-(3-methylthiopropyl)aminosulfonylJphenyl) urea (50mg, 

5 O.lOmmol) and oxone (91mg, O.l5mmol) were reacted to give the desired product (4lmg, · · 

77%). Element Analysis Fond: C 37.58%, H 3.37%, N 7.59%, Theory: C 37.75%, H 3.54%, 

N7.77%. 

N-(2-bromophenyl)-N'"'."[4-chloro-2-hydroxy-3-[N"-[3-(methylsulfinyl)propyl]-

10 aminosulfonyl]phenyl] urea 

15 

Following the oxidation procedure outlined in example 61, N-(2-bromophenyl)-N'-[4-

chloro-2-hydroxy•3-[N"-(3-methylthioptopyl)-aminosulfonyl]phenyl) urea (50mg, 

0.1 Ommo1) and sodium periodate (25mg; 0.12mmol) were reacted to give the desired . 

product (8mg, 16% ). LC-MS 526.0 (M+). 

Exainple 47. 58. 48 and 59: Preparation of N-(2-bromophenyl)-N'-[4-chloro-3-[N",N"­

di-(2-methoxyethyl)ainin95ulfonyl]-2·hydroxyphenyl] urea,.N-(2-bromophenyl)·N'·[4-

chloro-J.;.[N~1 ,N"-di.;.(2-hydroxyethyl)alninosulfonyl]-2-hydroxyphenyl] urea, -N-[4-

chloro-J.;.[N'' ,N .. ·di-(2-methoxyethyl)-aminosulfonyl]~2-bydroxyphenyl]-N'-(2,3-. 

20 dichlorophenyl) urea and N-[4-chloro-3-[N" ,N"·di·(2-hydroxyethyl)aminosulfonyl]·2-

hydroxyphenyl]-N'•(2,J.;.dichlorophenyl) urea 
N,N·di-(2•methoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example.IS; 2,6-

dichlonr3-nitrobenzenesulfonyl chloride (l.82g, 6.26inmol), bis(2-methoxyethyl)amine 

25 (830mg, 6.26mmol) and triethylamine(L7mL. 12.52mmol) were reacted to form the desired 

product (2.l6g, 89%). LC-MS (rnlz} 387.2 (M+). 

N,N·di-{2-methoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N,N·di-(2-

30 methoxyethyl)-2,6-dichlofQ-l~nitrobenzenesulfonamide (800mg. 2.07mmol), 60% NaH 

(248mg, 6.21mmol) and water (45µL, 2.48mmol) were reacted to form the desired product 

(420mg, 55%). EI-MS (mlz) 366~89, 368.81 (M). 

N,N-di-(2-methoxyethyl)-3-amino-6-chloro7'2-hydroxybenzenesulfonamide 

35 Following the general hydrogenation procedure outlined in example 15, N,N-di-(2-

methoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1 OOmg, 0.27rmnol} was 
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reduced. with hydrogen and IO % Pd/C (50mg) to form the desired product (80mg. 87% ). 1H 

NMR (MeOD-<4): & 6.85 (m, 2H), 3.58 (t, 4H), 3.47 (t, 4H}, 3.21 (s. 6H). 

N-(2-bromophenyl)-N'-[4-chloro-3-[N",N"-di-(2-methoxyethyl)arninosulfoilyl]-2-

S hydroxyphenyl) urea 

10 

Foll~wing the general procedure for urea formation outlined in example 15, N,N~i-(2-

rnethoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 0.12mmol) and 2-

bro~phenylisocyanate (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, 

15 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 IN 

aq. HCI. the organic layer was dried over MgS04 and concentrated. Recrystallimtionfrom 

acetone and· methanol gave the desired product (4mg, 44%). 1H NMR (MeOD-di): ~ 8.30 · 

. (d, lH}, 7.92 (d lH), 7.59 (d, lH), 7~33 (t, lH), 7.07 (d, lH), 7.01 (t, lH), 3.68 (t;. 4H), 3.5i 

20 (m,4H). 

N-[4-chloro-3-[N",N"-di-(2-rnethoxyethyl)aminosulfonyl]-2-hydroxyphenyl]-N'-(2,3-

dichlorophenyl) urea 

Following the general procedu~ for urea formation outlined in example 15, N,N-di-(2- · · 

25 methoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 0.12rnmol) and 

2,3-dichlorophenylisocyanate (22mg, 0.12mmol) were coupled to form the desired urea 

(55mg, 87%). 1H NMR (MeOD-<4): 3 8.27 (m, lH), 8.03 (m, lH), 7.23 (m, 2H). 7.03 (m, 

IH), 3.61 (m, 4H), 3.45 (m, 4H), 3.23 (s. 6H). 

30 N-[4-chloro-3-[N" ,N"-di-(2-hydroxyethyl)aminosulfonyl]-2-hydroxyphenyl]-N~2,3-

dichlorophenyl) urea 

Fol~owing the deprotection procedure outlined in example 58, N-[4-chloro-3-[N",N"-di-(2-

rnethoxyethyl)aminosulfonyl]-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea (15mg, 

0.028mmol) and aluminum bromide (18.7mg, 0.07mmol) were reacted to give the desired 

35 product (2mg, 14%). LC-MS 500.o(M+). 
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Example 49 and 50: Preparation of N-(2-bromophenyl)-N'-[4~chloro·3·[N'~-(2· · 
(dimethylamino)ethyl)&lJ.llnosulf~nyl]·l-hydroxyphenyl] urea ~ydrochlori~e and N-[4-
chloro-3-[N"-[2-(dimethylamino)ethyl]-aminosuJfonyl]-2-hydroxypbenyl]-N'·(2,3· 
dichlorophenyl) urea hydrochloride 

5 N-[2-(dimethylamino)ethyl]-2,6-dichloro-3-nitrobenzenesulfonamide 

Following the general proqed\Jre for sulfonamide formation o'-tlin¢ in example 15, 2,6-

dichloro-:3-nitrobenzenesu1~9nyl chloride (400mg, 1.38mmol), N,1'f~ . 

dimethylethylenediamine (12lmg, 1.38mmo1) and triethylami~~0.39mL, 2.76nunol) were 

reacted to form the erode product (480mg) which was carried on to the hydrolysis without 
10 purification .. EI-MS (mlz} 341.88 {M-). 

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

Following the general hydrolysis procedure outlined in example 15, c~de N-[2-

(dimethylamino)ethyl]-2,6-dichloro-3-nitrobenzenesulfonamide (480mg), 60% NaH 

15 (168mg, 4.2minol) and.water (251JL, 1.4mmol) were reacted .. The cm.de product (80mg) 

was carried on to the next ~tep without purification. EI-MS (mlz)321.98, 323.96 (M-). 

N-[2-(dimethylamino)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example lS., crude N-[2- · 

20 (dimethylamino)ethyl]-6-chloro-2-hydroxy-3-nitrobenz.enesulfonamide (80mg) was reduced 
· with hydroge!1 and 10 % Pd/C (40mg) to form the crude product (70mg) which was carried 

.·on to form urea without purification. 

N-(2-bromophenyl)-N'~[4-chloro-3-[N"-[2-(dimethylamino)ethyl]aminosulfonyl]-2-

.25 hydroxyphenyl] urea hydrochloride 

30 

FolJowing the general procedure for urea formation outlined in example 15, crude N-[2-

(dimethylamino)ethyl]-3-am.ino-6-chloro-2-hydroxybenzenesulfonamide (35mg) and 2-

bromophenylisocyanate (28mg, 0.14mmol) were coupled to form the desired urea (12rng, 
20% for four steps). EI-MS (mlz) 490.7, 492.7, 494.7 (M1). 

N-[4-chloro-3-[N"-[2-(dimethylamino)ethyl]aminosulfonyl]-2-hydroxyphenyl)-N'-(2,3-. 

dichlorophenyl) urea hydrochloride 

Following the genera] procedure for urea formation outlined in example 15, crude N-[2-

(dimethylamino)ethyl)-3-aJDino-6-chloro-2-hydroxybenzenesulfonamide (3Smg) and 2,3-

35 dichlorophenylisocyanate (26mg, 0.14mmol) were coupled to fonn the desired urea (5.8mg, 

10% for four steps). EI-MS(~) 482.80, 484.78 CM1. 
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Example 53, 54 and 55: Preparation of N-[4•chloro·2·hydroX)'-3-[Ni'.[2-

(morpholinyl)ethyl]aminosulfonyl]phenyl]·N'·(2,3·dichlorophenyl) urea 

hydrochloride. N-[4-chloro-2-hydroxy·3-[N" ·[2·(morpholinyl)ethyl]· 

aminosulfonylJphenyl]·N'-(2-chlorophenyl) urea hydrochloride and N-(:2-

PCTJUS99/29940 

5 bromophenyl)·N'·[ 4-chloro-2-hydroxy-3-[N"-[2-( 4-morpholinyl)ethyl]· 

aminosulfonyl]phenyl] urea 

N-[2-(morpholinyl)ethyl]-2,6-dichJoro-3-nitrobenzenesulfonamide 

Following the generaJ procedure for sulfonamide fonnation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (600mg, 2.07mmol), 4-(2-aininoethyl) morpholine 

10 (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 prc:x:edure outlined in example 15, N-(2-

15 (morpholinyl)ethyl]-2,6-dichloro-3-nitrobenzenesulfonamide ( 400mg, 1.04n'unol), 60% · 

NaH (125mg, 3.12mmol) and water (23µL, l.:ismmol) were reacted to form the crude 

product (600mg) which was carried onto the hydrogenation without purification. EI-MS 

(m/z) 363.95, 365.94 (M-). 

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

25 

Following thC: general hydrogenation procedure outlined in example 15, crude N-[2-

(morpbolinyl)ethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (300ing) was reduced 

with hydrogen and 10 % Pd/C (80mg) to form the crude product (300mg) which was carried 

onto the urea step without purification. EI-MS (m/z) 338.93, 340.98 (Ml. 

N-[4-chloro-2-hydroxy-3-[N"-[2-(morpholinyl)ethyl]aminosulfonyl]phenyl]-N'-(2,3-

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 (lSOmg) and 2,3-

30 dichloropbenylisocyanate (49mg, 0.261ilmol} were coupled to form the desired urea (23mg, 

15% for 3 steps). EI-MS (mlz) 522.72, 524.65, 526.70 (M*). 

N-[4-chloro-2-hydroxy-3-[N"-[2-(morpholinyl)ethyl]aminosulfonyl]phenyl]-N'-(2-

chlOrophenyl) urea hydrochloride 

35 Following the general procedure for urea formation outlined in example 15, crude N-[2-

(morpholinyl)ethyl)-3-amino-6-chloro-2-hydri>xybenzenesulfonamide (183mg) and 2-
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chlorophenylisocyanate (40mg, 0.26mmol) were cpqpled to form the desired urea(SOmg,. 

39% for 3 steps). LC-MS 489.2 (M+). 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N"-(2-(4-

5 morpholinyl)ethyl]aminosulfonyl]phenyl]· urea 

10 

Following the general procedure for urea formation outlined in eµmple 15, N-[2-

(morpholinyl)ethyl]-3-arnino-6-chloro-2-hydroxybenze11esulfonM,licle (150mg) and 2-
bromophenylisocyanate (Slmg, 0.26rnmo1) were coupled to form the desired urea (10mg, 

7% for 3 steps). EI-MS (mlz) 535.64, 537.56, 539.61. (~). 

Example 56 and 57: Preparation of N-[4-chloro-~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-nitr0-1-( 4-thiomorpholinylsufonyl)benzene 

15 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(l.92mL, 13.76mmol) were.reacted to form the desired . 

20 

I . . 
product (2.30g, 94%). H NMR (Me0D-c4): S 7.95 (d, lH), 7.85(<1, lH), 3.68.(t, 4H), 2.69 

(t,4H). 

6-chloro-2.;.hydroxy-3-nitro-I-( 4-thiomorpholinylsufonyl)benzene ·· - ' 

Following the general hydrol~sis procedure outlined in examJ>le 15, 2,6-dichloro-3-nitro-1-

(4-thiomorpholinylsufony.l)benzene (L04g, 2.91mmol), 60% Nalf(349mg, 8.73nnnol) and 

water (63µL, 3.50mmol), were reacted to fonn the desired product (330mg, 33%). EI-MS 

25 (mlz) 336.89, 338.93 (M"). 

4-chloro-2-hydroxy-3-(4-thiomorpholinylsufonyl)aniline. 

Following the general hydrogenation procedure outlined in example 15, 6-chloro-2-

hydroxy-3-nitro-1-(4-thiomorpholinylsufonyl)benzene (330mg, 0.97mmol) was reduced 

30 with hydrogen and 10 % Pd/C (150mg) to form the desired produ~t· (240mg, 80% ). 1H 

NMR (Me0D-d4): 3 7.08 (d, lH), 6.98(d, lH), 3.59 (t, 4H), 2.68 (t, 4H). 

N-[4-chloro-2-hydroxy-3-(4-thiomorpholinylsufonyl)phenyl]-N'-(2,3-dichlorophenyl) urea 

35 Following the general procedure for ~a formation outlined in example 15, 4-chloro-2-

hydroxy-3-(4-thiomorpholinylsufonyl)aniline (120mg, 0.36mmol) and 2,3-

dichlorophenylisocyanate(68mg, 0.36mmol) were coupled to form the desired urea (50mg, 
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28%). 1H NMR (MeOD-<4): o 8.31 (m, tH), 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-thiomorpholinylsulfonyl)-phenyl] urea 

5 Following the general procedure for urea formation outlined in example 15, 4-chloro-2-

hydroxy-3-(4-thiomorpholinylsufonyl)aniline (120mg, 0~26minol) and 2-

bromophenylisocyanate (72mg, 0.36mmol) were coupled to form the desired urea (11 onig, 

60%). 1H NMR (DMSO-d6): 8 9;25 (s, lH)~ 8.98 (s, JH), 8.34 (d, lH), 7.92 (d, lH), 7.65 (d, 

JH) 7.35 (t, JH), 7.19 {d, JH), 7.01 (t, IH), 3.54 (t, 4H), 2.67 (t, 4H). 

10 

. Example 45! N-(4-chloro-2-hydroxy-3-aminosulronylphenyl)-N'-(2,3-dichlorophenyl) 

. 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; 
1HNMR (DMSO-dJ: o 9.27 (s, 2H), 8.01(m,3H). 7.81 {d, lH), 7.26 (m. 2H). 6.15 (m, 

15 lH). 

Example·46:_N-(4-chloro·2·hydroxy·3·amino5ulfonylphenyl)·N'-(2,3-dichloropbenyJ) 

urea sodium salt: The general procedure outlined in example 15 was followed to give N­

(4-chloro-2-hydroxy-3-amiilosulfonylphenyl)-N'-(2,3-dichlorophenyl) urea sodium salt; 'H 

.20 NMR (DMSO-dJ: o 9.27 (s, 2H), 8.01 (m, 3H), 7 .77 (d, lH), 7.26 (m, 2H), 6.05 (d, lH). 

Example 62. 67. 63 and 66: Preparation of N-(2-bromopbenyl)-N'-[3·[N"·[(l-tert­

butoxycarbonylpiperldln.;.4-yl)methyl]aminosulfonyl]-4-chloro-2-hydroxypbenyl]·urea; 

N-(.2-bromophenyl)·N'-[4-chloro-.2-hydroxy-3-[N''-[(piperidin-4-

25 yl)methyl]aminosulfonyl]phenyl] urea hydrochloride, N-[3-[N"·[(l·tert· 

butoxycarbonylpiperidin-4-yl)metbyl]aminosulfonyl]-4-chloro·2-bydroxyphenyl]-N'­

(2,3-dichlorophenyl) urea and N-[4-chloro-2-hydroxy-3-[N"-[(piperidin.;4-

yl)methyl]aminosulronyl]phenyl]·N'·(2,3·dichlorophenyl) urea triOuoroacetate 

N-[(l-tert-butoxycarbonylpiperidin-4-yl)methyl]-2,6-dichloro-3-nitrobenzenesulfonamide 

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

dichloro-3-nitrobenzenesulfony1 chloride (l .2g, 4.13mrnol), N-(tert-butoxycarbonyl)-4-

aminomethyl piperidine (0.88g, 4.13mmol) and triethylamine(0.86mL, 6.20mmol) were 

reacted to form the desired product (l .52g, 79% ). LC-MS (m/z) 468.2 (M+). 

35 N-[ ( l ·tert-butoxycarbonylpiperidin-4-y l)methyl)-6-Chloro-2-hydroxy-3-

nitrobenzenesulfonamide 
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Following the general hydrolysis procedure outJined in example 15. N-[(l-tert­

butoxycarbonylpiperidin-4-yl)metbylJ-2,6-dichloro-3-nitrobenzenesulfonamide (800mg, 

1.89mmol), 60% Naff (227mg, 5.67mmol) and water (41µL, 2.27mmol) were reacted to 

form the desired product (495mg, 58%). EI-MS (rn/z) 447.92. 449.84 (M") .. 

N-[( l-tert-butoxycarbonylpiperidin-4-yl)methyl]-3-amino-6-chloro-2-

hydroxybenzenesulfo~de. 

Follo~ng the general hy<Jrogenation procedure outlined in example 15, N-[(l-tert­

butoxycarbonylpiperidin-4,-yl)metbyl}-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

10 ( 480mg, 1.07mmol) was reduced with hydrogen and 10% Pd/C (240mg). The crude product 

(460mg) was carried on to the next step without purification. ~HNMR (MeOD-<4): a 6.86 

(m, 2H), 4.00 (d, 2H), 2,83 (m, 2H), 2.78 (m, 2H). 1.60 (m, 3 H), L44 (s, 9H), 1.00 (m, 2H). 

N-(2-bromophenyl)-:N~[3-[N"-[(1-tert-butoxycarbonylpiperidin-4-

15 yl)methyl]amino!mlfonyl]-4-chloro-2-hydroxyphenyl] urea 

20 

Following the general procedure for urea formation outlined ~n example 15, crude N-[(1-

tert-butoxycarbonylpiperi<Jin-4-yl)methyl]-3-amino-6-chloro-2-:hydroxybenzenesulfonamide 

(230mg) and 2-bromophel)ylisocyanate (129mg, 0;65mmol) were coupled to form the 

desired urea (llOmg, 30%.for two steps). LCMS (rn/z) 619.0 (M+). 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N"-[(piperidin-4-

yl)methyl]aminosulfonyl]phenyl] urea hydrochloride 

A_ solution of N-(2-bromophenyl)-N'-[3-[N"-[(1-ten-butoxycarbonylpiperidin-4-

yl)methyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea (27mg, 0.044nunol) in l.Oml.. of 

25 · 4.0N HCJ 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/z) 519.2 (M+). 

N-(3-[N"-[ ( 1-tert-butoxycarbonyJpiperidin-4-yl)methyl]aminosuJfonyl]-4-chloro-2-

30 hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, crude N-[(1-

tert-butoxycarbonylpiperidin-4-yl)methyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

(230mg) and 2,3-dichlorophenylisocyanate (122mg, 0.65mmol) were coupled to form the 

desired urea (100mg, 29% for two steps). 1H NMR (MeOD-'4): 8 8.29 (d, lH), 8.05 (m, 

35 JH), 7 .25 (m, 2H), 7.06 (d, lH), 4.35 (d, 2H), 2,83 (m, 2H), 2,49 (m, 2H), 1.69 (m, 3H), 

1.43 (s. 911), 1.00 (m, 2H). 
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N-[4-chloro-2-hydroxy-3-[N"-[(piperidin-4-yl)methyl}aminosulfonyl]phenyl]-N'-(2,3-

dichlorophenyl) urea trifluoroacetate 

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

[(l-tert-butoxycarbonylpiperidin-4-yl)methyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl]-

s N'-(2,3-dichlorophenyl) urea (20 mg, 0.033mmo1) was stirred in trifluoroacetic acid to form 

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

Example 64. 140. 65and141: Preparation of N-[4·chloro·2·hydroxy·3·(1· 

oxidothiomorpholinosulfonyl)phenyl]·N'·(2,3-dichlorophenyl) urea, N-[4-chloro-2-

10. hydroxy-3-(l-oxidothiomorpholinosulfonyl)phenyl]·N'·(2,3,;dichlorophenyl) urea 

sodium salt, N-(2·bromophenyl)·N'·[4-chloro·2·hydroxy-3-(l· 

oxidothiomorpholinosulfonyl)pbenyl] urea and N-[4-chloro-2-hydroxy-3-(1· 

oxidothiomorpholinosulfonyl)phenyl]·N'·(2-chlorophenyl) urea 

6-chloro-2-hydroxy-3-nitro-1-(1-oxidothiomorpholinosufonyl)~enzene 

15 A solution of 6-chloro-2-hydroxy-3-nitro-1-(4-thiomorpholinylsufonyl)beilzene (IOOmg, 

0.30mmol) and sodium periodate (95mg, 0.44mmol) in acetonitrile (lOmL) and water (2 

rnL) was stirred for 3 days at room temperature. The mixture was diluted with ethyl acetate 

and washed with water, dried over MgS04 and concentrated to give the desired product 

(106.4mg, 100%). EI-MS (mlz) 352.89, 354.87 (M"). 

20 

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

Following the 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%). 

2S LC-MS (mlz} 325.0 (M+). 

N-[4-chloro-2-hydroxy-3-(1-oxidothiomorpholinosulfonyl)phenyl]-N'-(2,3-dichlorophellyl) 

urea 

Following the general procedure for urea fonnation outlined in example 15, 4-chloro-2-

30 hydroxy-3-(1-oxidothiomorpholinosufonyl)aniline (l 17mg, 0.35mmol) and 2,3-

dichlorophenylisocyanate (72mg, 0.38mmol} were coupled to form the desired urea (79mg, 

44% ). 1H NMR (DMSO~): 8 9.34 (s, lH), 9.27 (s. lH), 8.28 (d; lH), 8.05 (m, lH), 7 .32 

(m. 2H). 7.21 (d, lH). 3.75 (m, 2H), 3.65 (m, 2H), 2.89, (m, 4H)~ 

3S N-[4-chloro-2-hydroxy-3-(1-oxidothiomorpholinosulfonyl)phenyl]-N'-(2,3-dichlorophenyl) 

urea sodium salt 
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Following the general procedure for salt formation outlined in example 15. N-[4-ehloro-2-
hydroxy-3-(1-oxidothiomorpholinosulfonyl)phenyl]-N•-c2,3-dichlorophenyl) urea (275mg, 
053mrnol) and 050N aq. NaOH (J .06mL, 0.53mmol) was reacted to give the desired 
sodium slat (250mg, 87%). 1H NMR(DMSO-d6): ~ 9.30 (s, 2H), 8.00 (d, IH), 7.67 {d, lH), 

5 7.25 (m, 2H), 5.89 (d, lH), 3.68 (m., 4H). 2.90 (t, 2H). 2.75 (t, 3H). 

N-(2-bromophenyl)-N'-(4-chloro-2-hydroxy-3-(1-oxidothiomorpholinosulfonyl)-phenyl] 
urea 

Following the general procedure for urea formation outlined in example 15, 4-chloro-2-
10 hydroxy-3-(1-oxidothiomorpholinosufonyl)aniline (88mg, 0.27mmol) and 2-

bromophenylisocyanate (65mg, 0.33mrnol) 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 
15 Following the general procedure for urea formation outlined in example· 15; 4-ehloro-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+) •. 

20 Ex&mple 68, 69 and 70: Preparation of N"'.[3-{1-azetidinylsulfonyl)-4-chloro-l­
hydro:xyphenyl]-N'-(2-bromophenyl) .urea, N-[3·(1-azetidinylsulfonyl)-4-chloro-l­
hydroxyphenyl]·N'-(2-cbloJ;ophenyl) urea and N-[3-(l-azetidinylsulfonyl)-4-chloro-2-
hydroxyphenyl]•N'-(2,3-dichlc)ropbenyl) urea 

1-( azetidin:-1-yl)sulfonyl-2,6~ichloro-3-nitrobenzene 
25 FoUowing the general procedure for sulfonamide fonnation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (l.Og. 3.44mmol). azetidine hydrochloride 
(320m~. 3.44mmol) and tri~thylamine(l.44mL. 10.32mmol) were reacted to form the 
desired product (510mg, 48%). 1H NMR (MeOD-d.t): 3 7.94 (d, lH), 7.79 (d, lH), 4.16 (t, 
4H). 2.29 (m, 2H). 

30 

1-( azetidin-1-yl)sulfonyl-6-chloro-2-hydroxy-3-nitroben:zene 
Following the general hydrolysis procedure outlined in example 15, 1-(azetidiir 1-
yl)sulfonyl-2,6-dichloro-3-nitrobenzene (510mg, l.64mmol), 60% NaH (197mg, 4.92mmol) 
and water (35µL, 1.97mmol) were reacted to form the desired product (240mg, 50% ). 1H 

35 NMR (MeOD-d.t): 3 8.09 (d, lH), 7.25 (d, lH), 4.15 (t, 4H), 2.29 (m, 2H). 

3-( azetidin-1-yl)sulfonyl-4-chloro-2-hydroxyaniline 
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Following the gerieral hydrogenation procedure outlined in example 15. l-(azetidin-1-

yJ)sulfonyl-6-chloro-2-hydroxy-3-nitrobenzene (240mg, 0.82mmo1) was reduced with 

hydrogen and 10 % Pd/C (I IOmg) to form the desired product (215mg, 100%); 1H NMR 

(MeOD-<:4): 8 6.91 (m, 2H), 4.01 (t. 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 (21 Smg, 0.82mmol) and 2-bromophenylisocyanate ( 195mg, 

0.98mmo1) were coupled to form the desired urea (69mg. 18%). LC-MS 462.0 (M+). 

N-[3-(l-azetidinyJsulfonyl)-4-chloro-2-hydtoxyphenyl]-N'-(2-chlorophenyl) urea 

FoJlowing the general procedure for urea formation.outlined in exainple 15, J.:(azetidin-1-

yl)sulfonyJ-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.o· 

15 (M+). 

N-[3-(1-azetidinylsulfony1)-4-chloro-2-hydroxypheny1]-N~(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, 3-(azetidin:...J. 

yl)sulfonyl-4-chloro-2-hydroxyaniline (235mg, 0.9mmol) and 2,3-dichlorophenylisocyanate 

20 (169mg, 0.9mmol) were coupled to form the desired urea (160mg, 40%). LC-MS 450.0 

(M+). 

Example 71: N-(2-bromophenyl)·N'-[4-chloro-~(N",N"-dimethylamlnosulfonyl)·2,;, 

hydroxyphenyl] urea potassium salt: The general procedure outlined in example 15 was 

25 followed to give N-(2-bromophenyl)-N'-[4-chloro-3-(N" ,N"-dimethylaminosulfonyl)-2'.. 

hydroxyphenyl] urea potassium salt; 1H NMR (DMSO-d6): 8 9.20 (s, JH), 8.99 (s, lH), 

7.82 (d, lH). 7.66 (d, lH), 7.57 (d, lH), 7.29 (t, lH), 6.95 (t, lH), 5.93 (d, UJ), 2.83 (s~6H). 

Example 72: N-(2-bromopbenyl)-N'·[4-chloro-3-(N" ,N"·dimethylaminosulfonyl)·2-

30 hydroxyphenyl) urea sodimn salt: The general procedure outlined in example 15 was 

foJlowed 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%. 

35 Example 73. 74 and 75: Preparation ofN-(2-bromophenyl)-N'-[4-chloro-3-(N"· 

cydopropylaminosulfonyl)-2-hydroxyphenyl) urea, N-[4-chloro-3-(N" • 

cydopropylaminosulfonyl)-2-bydroxyphenyl]-N'-(2-chlorophenyl) urea and N-(4-. 

-53-



W000/35442 

chloro-3-(N"-cyclopropybuninosulfonyl)·2-hydroxyphenyl]-N~-c2,3-dichlorophenyl) 

urea 

N-cyclopropyl-2.6-dichloro-~-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide fonnation outlif!ed in example 15, 2,6-

5 dichloro-3-nitrobenzenesulfonyl chloride (1.39g, 4,78mmol), cyclopropylamine (273mg, 

4.78mmol) and triethylamine(l.OmL, 7 .17mmol) were reacted to fonn the desired product 

(1.15g. 77%). 1H NMR (MeOD-di): 8 7.72 (d, lH), 7.65 (d. lH), 2.34 (m, lH), 0.75 (m, 

4H). 

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

15 

Following the general hydrolysis procedure outlined in example 15, N-cyclopropyl-2,6-. 

dichloro-3-nitrobenzenesulfonamide ( 1.15g,. 3.70mmol), 60% NaH (444mg. 11. l mmol) and 

water (67µL. 3.70mmol) were reacted to form the desired product (740mg, 68%). 1H NMR 

(MeOD-<f.t): 8 8.06 (d, lH), 7.24 (d, lH). 2.29 (m, lH), 0.6Q (m, 4H). 

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

Following the general hydrogenation procedure outlined.in example 15, N-cyclopropyl-6-. . . .. . . . 

chlo1"9-2-hydroxy:"'3-nitf9b~zenesulfo~amide (740mg, 2.53mmol) was reduced with 

hydrogen and 10% Pd/C (350mg) to.form the desired prQduct (660mg, 99% ). 1H NMR 

20 (MeOD-di): 8 6.83 (m, 2H), 2.20 (m; .IH), 0.56 (m. 4H) .. · 

N-(2•bromophenyl)-N':.[4-chloro-3-(N"-cyclopropylaminQsulfonyl).,.2-hydroxyphenyl)··urea 

Following the general proc~ure.forurea formation outUned in example 15, N.,.cyclopropyl 

-3-amino-:-6-chloro-2-hydroxybenzenesulfonamide (220mg, 0.84mmol) and 2-
·. . 

25 bromophenylisocyanate (l99mg, l .Olmmol) were coupled to form the desired urea (l35mg, 

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

N-[ 4-chloro-3-(N" -cyclopropylaminosulfonyl)-2-hydroxyphenyl]-N'-(2.,.chlorophenyl) urea 

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

30 3-amino-6-chloro-2-hydroxybenzenesulfonamide (220mg, 0.841lllllol) and 2-

chlorophenylisocyanate (155mg, 1.0hnmol) were coupled to form the desired urea (150mg. 

43%). LC-MS (ml) 416.2 (M+). 

N-[4-chloro-3-(N"-cyclopropylaminosulfonyl)-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl) 

35 urea 

Following the general procedure 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, 1.01 mmol) were coupled to form the desired urea 
(176mg, 46%). LC-MS (m/z) 452.0 (M+). 

Example 76. 77 and 78: Preparation of N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-
5 . (N"-propylaminosulfonyl)phenyl] urea, N-[4-chloro-2-hydroxy-3-(N ... 

propylaminosnlfonyl)phenyl]-N'·(2,3-dichlorophenyl) urea and· N-[4-chloro-2-
hydroxyl-3-(N"·propylamlnosnlfonyl)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-
10 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%). 1H NMR (MeOD-<4): a 7.92 (d, lH), 7.78 (d, IH). 3.00 (t. 2H), 1.50 (m. 2H), 
0.88 (t, 3H). 

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

20 

Following the general hydrolysis procedure outlined in example 15, N:..propyl-2,6-diChloro-
3-nitrobenzenesulfonamide (l.Og, 3.19mmol), 60% NaH (393mg, 3.19mmol) and water' 
(58µ.L, 3.19mmol) were reacted to form the desired product (650mg, 69%). LC-MS (mlz) 

295.0(M+). 

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

Following the general hydrogenation procedure outlined in example 15, N-propyl-6-chlofo-
2-hydroxy-3-nitrobenzenesulfonamide (650mg, 2.2mmol) was reduced with hydrogen and 
10% Pd/C (320mg) to form the desired product (560mg, 96%). 1H NMR (MeOD-d4): 8 6.83 

25 (m, lH), 2.86 (t, 2H), 1.50 (m, 2H), 0.87 (t, 3H). 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(N"-propylarriinosulfonyl)phenyl] urea 

Following the general procedure for urea formation outlined in example 15, N-propyl-3-
amino-6-chloro-2-hydroxybenz.enesulfonamide (186mg, 0. 71 mmol) and 2-

30 bromophenylisocyanate (140mg, 0.71 mmol) were coupled to form the desired urea (149mg, 
46% ). LC-MS (mlz) 464.0 (M+). 

N-[4-chloro-2-hydroxy-3-(N"-propylaminosuJfonyl)phenyl]-N'-(2,3-dichlorophenyl) urea 
Following the general procedure for urea formation outlined in example 15, N-propyl-3-

35 amino-6-chloro-2-hydroxybenz.enesulfonamide (186mg, 071mmol) and 2,3-

dichlorophenylisocyanate (133mg, 0.71mmol) were coupled to form the desired urea 
(259mg, 81 %). LC-MS (mlz) 452.0 (M+). 
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N-[4-chloro-2-hydroxyl-3-(N"-propylaminosulfonyl)phenyl]-N'-(2-chlorophenyl) urea . 

Following the general procedure for urea formation outlined in e,(arnple 15, N-propyl-3-

amino-6-chloro'."2'.'"hydroxybenzenesulfonarnide ( l 86mg, 0.71 mmol) and 2'.'" 

5 chlorophenylisocyanate (108mg, 0.71mmol) were coupled to Jorrq the desired urea (148mg, 

50%). LC-MS (m/z) 418.2 (M+). 

Epmple 79. 80 and 81: Preparation of N-(2-bromophenyl)-N'.,[4-chloro-3-(N"· 

ethylaminosulfonyl))-2-bydroxyphenyl] urea, N-[4-chloro-3-(N''·ethylaminosulfonyl)· 

10 2-hydroxyphenyl]·N'-{2-chl!)rophenyl) urea, and N-[4-chloro.,3-(N"­

ethylaminosulfonyl)-2·h~roxyphenyl]•N.'·(2,3-dichloropheny)) urea 

N-ethyl•2,6-dichloro-3-nitrobenzenesu1fonamide 

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

dichloro-3-nitrobenzenesulfonyl chloride (800mg, 2.7Smmol), ethylamine (4.13mL. 

15 8.26mmol) and triethylamine(l.15mL, 8.36mmol) were reacted to fonn the desired product 

(610mg, 74%). 1H NMR (MeOJ).(4): .~ 7.92 (d, lH}, 7.78 (d, IH), 3.08 (q, 2H), 1.11 (t, 

3H). ···' 

N-ethyl-6-chloro-2-hydroxy.3-Jiitrobenzenesulfonamide 

20 Following the general hydrolysis procedure outlined in example 15, N-ethyl-2,6-dichloro-3-

nitrobenzenesulfonamide (l.16g, 3,88mmol), 60%NaH(466mg, 11.64mmol) and water 

(70µL, 3.88mmol) were reacted. The crude product (l .34g}was carried on to the next step 

without purification. 1H NMR (MeOD-c4): 8 8.07 (d, lH), 7.25 (d, IH); 3.05 (q, 2H), 1.12 

25 

(t, 3H). ·., 

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

Following the general hydrogenation procedure outlined in.example 15, crudeN-ethyl-6-

chloro-2-hydroxy-3-nitrQbenzenesulfonamide (1.34g) was .reduced with hydrogen and 10% 

Pd/C (400mg) to form the deiiired product (800mg, 82% for two steps). 1H NMR (MeOD-

30 c4): 6 6.85 (d, lH), 6.78 (d,lH), 2.SS·(q, 2H), 0.95 (t, 3H). 

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

Following the general procedure for urea formation outlined in example 15, N-ethyl-3-

arnino-6-chloro-2-hydroxybenzenesulfonamide (266mg, 1.06mmol) and 2-

35 bromophenylisocyanate (2l lmg, 1.06mmol) were coupled to fo~ the desired urea (21 lmg, 

44%). LC-MS (m/z) 450.0 (M+). 
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N-[4-chlonr3-(N"-ethylaminosulfonyl)-2-hydroxyphenyl]-N'-(2-chlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-ethyl-3-

amino-6-chloro-2-hydroxybenzenesulfonamide (266mg, l .06mmo1) and 2-

chlorophenylisocyanate (163mg, l .06mmo1) were co1lpled to form the desired urea (142mg, 

5 33%). LC-MS (mlz) 04.0 (M+). 

N-[4-chloro-3-(N"-ethylaminosulfonyl)-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea 

FolJow_ing the general procedure for urea formation outlined in example 15, N-ethyl-3-

amino-6-chloro-2-hydroxybenzenesulfonamide (266mg, 1.06mmo1) and 2,3-

10 dichlorophenylisocyanate (200nig, l.06mmol) were coupled to form the desired urea 

(193mg, 41 %). LC-MS (mlz) 440.0 (M+). 

Example 82 and 136: Preparation of N-(2-bromophenyl)·N'-[3-[N"-[5-(tert­

butoxycarbonylamino)-S-carboxypentyl]aminosulfonyl]·4-Chloro-2-hydroxyphenyl] 

15 urea and N-[3-[N"-(S-amino-S-carboxypentyl)-aininosulfonyl_]·4-chloro-2-

' hydroxyphenyl]·N'·(2-bromoph~yl) 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.~ 

20 dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), Boc-Lys-OMe acetate (2.206g, 

6.88mmo1) and triethy1amine(2.4mL, 17.2mmo1) were reacted to form the desired product ' - . 

(l.25g, 35%). 1H NMR (MeOD-<4): 8 7.93 (d. lH). 7.78 (d. lH), 4.02 (m. IH)~ 3.70 (s, 3H), 

3.04 (t. 2H). 1.69 (m. 2H), 1.50 (m, 4H}, 1.43 (s, 9H). 

25 N-[5-(tert-butoxycarbonylamino)-5-carboxypenty1]"'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 (84µL. 4.66mmol) were reacted 

30 to form the desired product (850mg. 76%). 1H NMR (MeOD-{4): ~ 8.05 (d, lH), 7.22 (d, 

lH), 4.00 (m, lH), 3.0 I (t, 2H), 1.72 (m, 2H), 1.50-1.65 (m. 4H), 1.44 (s, 9H). 

N-[5-(tert-butoxycarbonylamino )-5-carboxyperityl]-3-amino-6-chloi"o-2-

hydroxybenzenesu]fonamide 

35 Following the general hydrogenation procedure outlined in example 15, N-[5-(tert­

butoxycarbonylamino)-S-carboxypentyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonarnide 

(204mg, 0.42mmol) was reduced with hydrogen and 10% Pd/C (lOOmg) to form the desired 
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product (189mg, 100% ). 1H NMR (MeOD-d,i): 8 ~.84 {m, IH), 4.08 (m, lH), 2.92 (t, 2H), 

1.15 (m. 2H). 1.55 (m, 4H). 1.44 (s. 9H). 

N-(2-bromophenyl)-N'-[3-[N''-[5-(tert-butoxycarbonylamino)-5.,:. · 

5 carboxypentyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea 

10 

Following the general proce4ure for urea formation outlined in e){affiPle 15, N-[5-(tert-
. .... :;:_:::. 

butoxycarbonylamino)-5-car~oxypentyl]-3-amino-6-chloro-2:-hy~xybenzenesulfonamide 

(189mg, 0.42mmol) and 2-:~r9mophenyJisocyanate (84mg, 0.42m~()I) were coupled to.form 

the desired urea (20mg, 7%). LC-MS (mlz) 651.2 (M+). , .. · 

N-[3-[N"-(5-amino-5-carboxypentyl)aminosulfonyl]-4-chloro-2-.hydroxyphenyl]- N'-(2-. 

bromophenyl) urea trifluoro~tate 

Following the general procedure for Boe deprotection in exampl7 36, N-(2-bromophenyl)­

N'-[3-[N"-[5-(tert-butoxycarbonylamino)-5-carboxypentyl]-ami1io~ulfonyl]-4-chloro-2'-
. - .. 

15 hydroxyphenylJ urea (108nig, 0.17mmol) was stirred in lmL oftr:ifluoroacetic aeid to form 
. ·.·; . . .. ' 

the desired product (75mg. 66%). LC-MS (m/z) 551.2 (M+). 

Example 83and137: Preparation ofN-[3-[N .. ·[S-(tert-bntoxycarbonylamino)-5- •· .. 

carboxypentyl]aminosulfonyl]-4-chloro•.2-bydroxyphenyl]·~~..;(2,3-dichlorophenyl) 
.. ~ . : . . . ,. 

20 urea and N-[3-[N"-(5-amin0..S-carboxypentyl)aminosulfonyl]~4~chloro-2- <' 
. . ., . ·: . 

hydroxyphenyl]-N'-(2,3-dicllloropbenyl) urea hydrochloride ; •. · 
.... . ···!: . : . .:·· 

N-[3-[N"-[5-(tert-butoxycar1:Jonylamino )-5-carboxypentyl]aminosulfonyl]-4-chloro-2- · 

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

Following the general procedure for urea formation outlined jn e.xample 15, N-[5-(tert.;. 

25 butoxycarbonylamino)-5~c~oxypentyl]-3-artuno-6-chloro-2-hydroxybenr.enesulfonamide· 
.· ... · . ·:·· · .. 

(233mg, 0.518mmol) and 2,3-dichlorophenylisocyanate (98mg. ,?·?18mmol) were coupled 

to form the desired urea (lOQmg, 30%). LC-MS (m/z) 641.2 (M~)'. 
: .. ,. 

N-[3-[N"-(5-amino-5-:carbpxypentyl)aminosulfonyl]-4-chloro-27hydroxyphenyl]-N'-(2,3'." 

30 dichlorophenyl) urea trifluoroacetate 

35 

Following the general prQCedure for Boe deproteetion in example 36, N.,.[3-[N"-[5-(tert­

butoxycarbonylamino)-5-carboxypentyl]aminosulfonyl]-4-chloro-2-bydroxyphenyl]-N~ 
' . . 

(2,3-dichlorophenyl) urea(l~Omg, O.J6mmo1) was stirred in lmL ,oftrifluoroacetic acid to 

form the desired product (78rng, 74%). LC-MS (mlz) 541.0 (M+) .. 
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Example 84 and 85: Preparation of N-(2-bromophenyl)-N'·[ 4·chloro·2-hydroxy-3·CN"· 

(2-hydroxyethyl)amiJ!~:Q:Jfonyl]. urea and N·(2·bromophe~l).fN'-[3-[N"-[[(2-

bromophenylamino)~~~'~:xy]ethyl]-aminosulfonyl]-4-chlo~~2-hydroxyphenyl] urea 

2-benzyloxyethylamine 

5 To a solution of ethanolamine (5g, 8l.8mmo1) in lOOmL of dried THFwas added 60% NaH 

{3.27g, 81.8mmo1) at room temperature. The mixture was heated to reflux for 30min, then 

benzylchloride (9.32g, 73.6 mmol) was added. The resulting mixture was refluxed for 3 

hours. The mixture was concentrated, the residue was diluted with IN aq. HCI, extracted 

with dichloromethane. The aqueous layer was adjusted to pH> 14 with 10% aq, NaOH; 
. . . 

10 extracted with dichloromethane. The organic was dried over MgS04, concentrated to give 

desired product (10.l lg, 82%). 1H NMR {CDCl3): a 7;34 (m, SH), 4.54 (s;2H), 3.54 (t, 

2H), 2.93 (t, 2H). 

N-(2-~enzyloxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

15 Fo1lowing the general procedure for sulfonamide formation outlined in example JS; 2,6- · 

dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), 2-benzyloxyethyl amine{ 1.04g; 

6.88mmol) and triethylamine( l .92mL, 13. 76mmol) were reacted to form the desired· 

20 

product (2.3lg, 83%). 1H NMR (MeOD-d4): a 7.69 (d, IH), 7.53 (d, lH), 7.25 (m, 3H),·7.14 . 

(d, 2H), 4.26 (s, 2H), 3.45 (t, 2H), 3.36 (t, 2H). 

N-(2-benzyloxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-(2-benzyloxyethyl)-· 

2,6-dichloro-3-nitroben:zenesulfonamide (2.3lg, 5.71mmol), 60% NaH (683mg1 l7.ltmnol) 

and water (l03µL, 5.72rnmol) were reacted to form the desired product (1.70g, 77%); LC-

25 MS (m/z) 387.S(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-nitroben:zenesu)fonamide (366mg, 0.95mmol) was 

30 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'-[+chloro-2-hydroxy-3-[N''-(2~hydroxyethyl)-aminosulfonyl] urea 

and N-(2-bromophenyl)-N'-[3-[N"-[[(2-broniophenylamino)carboxy ]ethyl]aminosulfonyl]-

35 4-chloro-2-hydroxyphenyl] urea 

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

hydroxyethyl)-3-amino-6-chloro-2-hydroxyben:zenesulfonamide (265mg) and 2-
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bromophenylisocyanate(187mg, 0.95mmol) were 9oupled to fonn the desired urea 84 

(54mg. 12% for two steps). LC-MS (mlz) 466.0 (M+); and urea 8? (lOmg, 1.6% _for two 

steps). LC-MS (m/z) 663,0 (M+). 

5 Example 86 and 149: Preparation of N-[3-[N"-(2-benzyloxyethyl)-aminosulfonyl}4· 

cbloro-2-hydroxyphenyl]·N'·(2,3·dichlorophenyl) urea and N\"[3·[N"-(2-

hydroxyethyl)aminosulfonyl]·4-chloro-2·bydroxyphenyl]·N'·(2,3·dichlorophenyl) urea 

N-(2-benzyloxyethyl)'."3-amino-6-chloro-2;..hydroxybenzenesulfon~de 

A mixture of N-(2-benzyloxyethyl)+chloro-2-hydroxy-3-nitroberizenesulfonamide (157 

10 mg, 0.41mmol) in THF (15mL) and 5% aq. NaHC03 (JOrnL) was stirred at room 

temperature, sodium dithionite (l.5g) was added in 0.2g p<>tion. ·The mixture was acidified 

with lN aq. HCI, extracted with ethyl acetate. The organic layer was dried over MgS04 

and concentrated to give the desired product (120mg. 82%). LC-MS (m/z) 357.0 (M+). 

15 N-[3-[N"-(2-benzyloxyethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2,3-

dichlorophenyl) urea 

Following the general procedure for urea formation outline.d in example 15, N-(2-

benzyloxyethyl)~3-amin<>'"6-chloro-2-hydroxybenzenesulfonamide ( l l 9mg. 0.33mmol) and . 
2,3-dichlorophenylisocyanate (44mg, 0.23mmol) were coupled to fonn the desired urea 

20 (94mg, 75%). LC-MS (mlz) 546.0 (M+). 

N-[3-[N''-(2-hydroxyethyl)aminosulfoliyl]4-chloro-2-hydroxyphenyl]-N~(2,3-

dichlorophenyl) urea 

· To a solution of N-[3-[N"-(2-benzyloxyethyl)aminosulfonyl]-4-chloro-2-bydroxyphenyl]-

25 N'-(2,3'-dichlorophenyl) urea (46mg, 0.08rt:nnol) in 3mL of dichloromethane was added 

iodotrimethylsilane (38mg, 0.19mmol). The mixture was stirred for 16 hours at room 

temperature. Purification by column chromatography·on silica ~I. eluting with ethyl 

acetate/hexane (60/40, v/v), gave the desired product (14mg, 37%). LC-MS (mlz) 455.8 

(M1. 
30 

Example 87;, 88, and 89: Preparation ofN-(2-bromophenyl)·N'·.[4-chloro-3-(Nn. 

cyclopropylmethylaminosulfonyl)·2-hydroxy phenyl]urea, N-[4-chloro- 3-(N"­

cyclopropylmethylaminosulfonyl}-2-hydroxyphenyl]-N'·(2,3·dicblorophenyl) urea, 
and N-[4-ehloro-3-(N" -cyclopropylmethylaminosulfonyl)·2-hydro:xy]phenyl]·N'·(2-

35 ehlorophenyl)urea 

N-cyclopropylmethyl-2,6 dichloro-3-nitrobem.enesulfonamide 
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FolJowing 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 triethylamine (1.SrnL, 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-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-cyclopropylmethyl-

2,6 dichloro-3-nitrobenzenesulfonamide (0.85g, 2.6mmol), 80% NaH (0.23g, 9.8mmol) and 
water (56µL, 3.lmmol) were reacted to form the desired product (0.58g. 72%). LC-MS rnlz 

10 307M+). 

3-amino-6-chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, 6-chloro-N- .· 

cyclopropylmethyl-2-hydi'oxy-3-nitrobenzenesulfonamide (O.lg, 3.2mmol) was reduced 
15 with hydrogen and 10 % Pd/C (O.Jg) to fonn the desired product (0.08g, 89%). LC-MS rn/z 

277 (M+). 

N-(2-bromophenyl)-N~[4-chloro-3-(N"-cyclopropylmethylaminosulfonyl)-2..:hydroxy··. 

phenyl]urea 

20 Following the general procedure for urea formation outlined in example 15, 3-amin~ 

chloro-N-cyc~opropylmethyl-2-hydroxybenzenesulfonamide (0.23g, 0.77mmol) and 2..: 

brom9phenylisocyanate(IOOµL, 0.8lmmol) were coupled to form the desired urea (OJ9g; 
52% ). LC-MS rnlz 474(M+). 

25 N-[4-chloro-3-(N"-cyclopropylmethylaminosulfonyl)-2-hydroxyphenyl]-N'-(2,3 

dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, 3-amino-6- · 
chloro-N-cycJopropylmethyl-2:.hydroxybenzenesulfonamide (0.23g, 0.77mmol) and 2,3-
dichlorophenylisocyanate (100µ.L, 0.76mmol) were coupled to fonn the desired urea (0.19g, 

30 53% ). LC-MS m/z 464 (M+). 

N-[4-chloro-3-(N"-cyclopropylmethylaminosulfonyl)-2-hydroxyphenyl]-N~(2-

chlorophenyl)urea 

Following the general procedure for urea formation outlined in example 15, 3-amino-6-
35 chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamide (0.23g, 0.771Dmol) and 2-

chlorophenylisocyanate(9SµL. 0.79mmol) were coupled to form the desired urea (0.07g, 
21 %). LC-MS mlz430 (M+). 
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Example 90. 91. ':\Dd 92: Preparation of N·(2·bromophenyl)·N'·l4-chloro-2-hydroxy-3-

[N"-methoxy-N''-methylaminosulfonyl)phenyl]urea, N-[ 4-cbloro-2:-hydroxy-3-(N" • 

S metbo:xy-N"·methyJaminosulfonyl)phenyl]-N'-(2,3·dicblorophm.yl)urea, and N-(2-

chlorophenyl)·N'-[4-cbloro-2-hydroxy-3-(N''-metho:xy-N"· 

metbylaminosulfonyl)phm.yl]urea 

(N-me~hoxy N-methyl):-2.~ichloro:..3-nitrobenzenesulfonamide 

Fo11owing the general procedure for sulfonan:iide formation outli11ed in example 15, 2.6-

10 dichloro-3-nitrobenzenesulfonyl chloride (l .5g, 5.2mmol), N,0-Dimethylhydroxylamine 

hydrochloride (0.S2g, 5.3mmol) and triethylamine (2.0mL, 14.3mmol) were reacted to form · 

the desired product (J.04:g, 63%). LC-MS m/z.315 (M+). 

(N-methoxy-N-methyl)-6-ch,oro-2-hydroxy-3-nitrobenzenesulfonamide 

15 Following the general hydrolysis proced~re outlined in example l~. (N.,methoxy,N- · 

methyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

(1.0g, 3.2mmol), 80% NaH (0.30g, 9.6mmol) and water (58µ1, 3.2mmol) were reacted to 

form the desired product (0.~6g, 69% ). LC-MS m/z 297 (M+). . 

20 · · (N-methoxy-N-methyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

25 

Following the general hydrogenation procedure outlined in exaQJPle 15. (N"-methoxy-N"­

.~thyl).:.6-chloro-2-hydroxy-3-nitrobenzenesulfonamic)e 

(0.66g. 2.2mmol) was reduced with hydrogen and 10 % Pd/C (0.66g) to form the desired 

product (0.50g. 85%). LC-MS m/z 266.8 (M+). 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N" -methoxy-N"­

methylaminosulfonyl)phenyl]urea 

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-
. . 

30 bromophenylisocyanate (69µ.L, 0.56mmol) were coupled to form the desired urea (0.12g. 

45%). LC-MS mJz 464(M+). 

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

dichlorophenyl)urea 

35 Following the general procedure for urea formation outlined in example 15, (N"-methoxy­

N"-methyl)-3-amino-6-chlo~2-hydroxybenzenesulfonamide (0.15g. 0.56mmol) and 2,3-
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dichlorophenylisocyanate (74µ1., 0.56riunol) were coupled to form the desired urea (0.086g, 
34%). LC-MS mlz 454(M+). 

N-(2-chlorophenyl)-N'-(4-chloro-2-hydroxy-3-(N"-methoxy-N"-

5 methylaminosulfonyl)phenyl]urea 

10 

Following the general procedure for urea formation outlined in example 15, (N"-methoxy­
N"-rnethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (0.15g, 0.56mmol) and 2.:. 

chlorophenylisocyanate {68µL, 0.56mmol) were coupled to form the desired urea (0.077g, 
33%). LC-MS mlz 420(M+). 

.• Example 93. 94. and 95: Preparation of N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-
(N''-pyrrolidinylaminosulfonyl)phenyl]nrea, N-(4-chloro-2-hydroxy-3-(N"­
pyrrolidinylaminosulfonyl)phenyl]·N'·(2,3·dichlorophenyl)urea, and N-(2• 

15 chlorophenyl)·N'·[4·chloro-2-hydroxy-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 (l.Slg, 5.2mmol}, pyrrolidine (435µL, 5.2irimol) 
and triethylamine(l.lmL, 7.8mrnol) were reacted to form the desired product (l.16g, 68%). 

20 LC-MS mlz 325(M+). 

(N-pyrrolidinyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, (N-pyrrolidinyl)-2,6 
dichloro-3-nitrobenzenesulfonamide 

25 (1.12g, 3.4mmol), 80% NaH (0.3 lg, 10.3mmol) and water (74µL, 4.lmmol) were reacted 
to form the desired product (0.94g, 69%). LC-MS mlz 307(M+). 

(N-pyrrolidinyl)-3-ai:nino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, (N-pyrrolidinyl)-6-
30 chloro-2-hydroxy-3-nitroben7.enesulfonamide (0.73g, 2.4mmol) was reduced with hydrogen 

and 10 % Pd/C (0.73g) to form the desired product (0.69g, crude). MS m/z (M+H) 276.9, 
278.89, 279.88. 

N-(2-bromophenyl)-N'-[4-chloro-Z.hydroxy-3:.(N"-pyrrolidinyl aminosulfonyl)pheriyl]urea 
35 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 (102µL, 0.83:QllDOl) were coupled to 

fonn the desired urea (0.lg, 26%). LC-MS m/z 476(M+). 

N-[4-chloro-2-hydroxy-3-(N''-pyrrolidinylaminosulfonyl)phenyl)-N'-(2,3-

5 dichlorophenyl)urea 

10 

Following the geneial procedure for urea formation outlined in ex~µiple 15, (N­

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

(0.23g, 0.83mmol) and 2,~-dichlorophenylisocyanate(l lOµL, 0.83mmol) were coupled to 

form the desired urea (0.lOg, 26%). LC-MS m/z 464(M+). 

N-(2-chlorophenyl)-N'-[ 4-chloro-2-hydroxy-3-(N"-pyrrolidinylaminosulfonyl)phenyl]urea . . 

Following the general proce~ure for urea formation outlined in example 15, (N­

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

(0.23g, 0.83mmol) and 2~hlorophenylisocyanate(100µL, 0.83llllll01) were coupled to fonn 

15 the desired urea (0.Ig, 28%), LC-MS mlz 420(M+). 

Example 96and 97: Preparation ofN-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[(4-

pyridinylaniinosulfonyl]phenyl] .ul'e~ and ·N-[4-chloro-2-hyd:roxy~3-[(4-

pyridinylaminosulfonyl]phenyl]·N'-(2,3-dichlorophenyl) urea. 

20 N-(4-Pyridinyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

25 

Following· the general proced~re for sulfonamide fonnation outlined in example 15, 2,6- · 

. dichloro-3-nitrobenzenesulf~nyl chloride· (SOOmg, .1.72mmol), 4-~inopyridine 

(165mg,1.75mmol) and triethylamine (0.36lllL,2.S8mmol) were reacted to form the desired 

. product (446mg, 76%)~ EI-MS rnlz 346(M-Ht. 

N-(4-Pyridinyl)-6-chloro-2~hydroxy-3-nitrobenzenesulfonamide 

Following·the general hydrolysis procedure outlined in example 15, N-(4-pyridinyl)-2,6-

dichloro-3-nitrobenZenesulfonamide. (540mg, I.55mmol), 80% NaH (217mg,7.25mmol) 

and water (0.045mL, 2.4(;mmol) were reacted to form the desired product (170mg, 33%). 

30 El-MS m/z 328(M-H)-. 

N-( 4-Pyridiny l)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, N-( 4-pyridinyl)-6-

chloro-2-hydroxy-3-nitrobenzenesulfonamide (22.0mg, 0.066mmol) was reduced with 

35 hydrogen and Pd/C (10.3mg) to form the desired product (18.0mg, 90%). EI-MS m/z 

298(M-Ht. 
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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-hydroxybenzenesuJfonamide (52.6mg, 0.17mmol) and 2.;. 

bromophenylisocyanate (0.0216mL. 0.17mmol) were coupled to form the desired urea 

5 (66.Smg, 76%). EI-MS m/z 496(M-H)-. 

N-[4-Chloro-2-hydroxy-3-[(4-pyridinylaminosulfonyl]phenyl]-N'-(2,3-dichlorophenyl) 

urea. 

Following the general procedure for urea formation outlined in example 15 • N-(4-

10 pyridinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (52.6mg, 0.017mniol) and 2,3-

dichlorophenylisocyanate (0.023mL, 0.17mmol) were coupled to form the desired urea 

(62.Smg, 73%). EI-MS m/z485(M-H}-. 

-Example 98 and 99: N-(2-bromophenyl)-N'-[4-chloro-2-hydrox.y-~[([2-(tetrabyd.ro-2;. 

15 furanyl)methyl]aminosulfonyl]phenyl] urea and N·[4-chloro·2·hydrox.y~3-[[[2· 
(tetrabydro-2-furanyl)methyl]aminosulfonyJ]phenyl]·N'-(2,3-dichloropheayl) 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 

20 (0.37mL, 3.58mmo1) and triethylamine (0.72mL, 5.16mmol) were reacted.to foim the. 

desired product (l.04g, 86%). El-MS m/z 353(M-Ht. 

N-(2-Tetrahydrofurfuryl)-6-chloro-2-hydi'oxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-(2-

25 tetrahydrofurfuryl)-2.6-dichloro-3-nitrobenzenesulfonamide (660mg, 1.86mmol), 80% Naff · 

(169mg; 5.63mmol) and water (0.03SmL, l.95mmol) were reacted to form the desired 

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

N-(2-Tetrahydrofurfuryl)-3-amino-6-chlt>ro-2-hydroxybenzenesulfonamide 

30 Following the general hydrogenation procedure outlined in example 15, N-(2-

tetrahydrofurfuryl)-6-chloro-2-hydroxy~3-nitrobenzenesulfonamide (340mg, l .Olmmol) 

was reduced with hydrogen and Pd/C (158mg) to form the desired product (304mg, 98%). 

EI-MS m/z 305(M-Ht. 

35 N-(2-Bromophenyl)-N'-[4-chloro-2-hydroxy-3-[[[2-(tetrahydro-2-

furanyl)methyl]aminosulfonyl]phenyl] urea 
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Following the general prqcedure for urea fonnation outlined in e:x:ample 15 • N-(2- . 

tetrahydrofurfuryl)-3-amine>-6-chJoro-2-hydroxybenzenesulfonamide (152mg, 0.49mmol) 

and 2-bromophenylisocyanate (0.06lrnL. 0.49mrnol) were coµpl~ to form the desired urea 

(98rng, 40%). EI.,MS m.(~ ~04(M-Ht 

N-[4-Chloro-2-hydroxy,.3-[[[2-(tetrahydro-2-funmyl)methyl]aminosulfonyl]phenyl]-N'­

(2,3-dichlorophenyl) urea 

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

tetrahydrofurfuryl)".'3-a~no-6-chloro-2-hydroxybenzenesulfonamide (152mg, 0.49mmol) 

10 .and 2,3-dichlorophenylisocyanate (0.065mL, 0.49mmol) were C?Oupled to form the desired 

urea ( l 84mg, 76% ). El-MS mlz 492(M-Ht. 

Example 100 and 101: Preparation of N-(2-bromophenyl}N'-[4-chloro-2-hydroxy·3-

[[[(2R)-(tetrahydro-2-C..ranyl)methyl]aminosulfonyl]phenyl] '1rea and N-[4-chloro-2-

15 hydroxy-3-ll£(2R)-(tetrahydro-2-fu~yl)methyl]aminosulfonyl]phenyl]·N'-(2,3-

dichlorophenyl) urea. 

N-((2R)-Tetrahydrofurfuryl)-2.6-dichlof0".'3-nitrobenzenesulfonamide 

. Following the general procedure for sulfonamide formation outli~ in example 15. ·2,6-

dichloro-3-nitrobenzenesulfonyl chloride (993mg, 3.41mmoD, (2R)-

'· 20 tetrahydrofurfurylarnin~ (0.36IllL, 3.49mmol) and triethylamin~(0.72mL, 5,17mmol) were 

reacted to form the desired product (1.17g. 97%). EI-MS rnlz 3~3(M-Ht. 

N-((2R)-Tetrahydrofurfuryl)-6-chlorQ-2-hydroxy-3-nitrobenzenesulfonarnide . 

Fo11owing the general hydrolysis procedure outlined in exampl~ 15. N-((2R)-

25 tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesuJfonamide (1.17g, 3.29mmo1). 80% NaH 

(303mg, 10. lmmol) and water (0.063mL, 3.49mmol) were reacted to fonn the desired 

product (690mg, 63%). EI-MS m/z 335(M-Ht. 

N-((2R)-Tetrahydrofurfuryl}3-amino-6-chloro-2-hydroxyben~esulfonamide. 

30 Following the general hydrogenation procedure outlined in example 15, N~((2R} 

tetrahydrofurfuryl)-6-chloro-2-hydroxy-3-nitrobenzenesulfon~ide (660mg, 1.96mmol) 

was reduced with hydrogen and Pd/C (303mg) to form the. dC$ired product (563mg, 94% ). 

EI-MS mlz 305(M-H)-. 

35 N-(2-Bromophenyl)-N'-£+chloro-2-hydroxy,.3-[[[(2R)-(tetrahydro-2-

furanyl)methyl]aminosulfonyl]pheny1] urea 
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Fo1Iowing 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 (0.11 mL, 0.85mmol) were coupled to form the desired urea 

(127mg, 30%}. EI-MS m/z 504(M-Ht 

N-[4-Chloro-2-hydroxy-3-[[[(2R)-(tetrahydro-2-furanyl)methy1]aminosulfonyl]phenyl]-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) 

10 and 2,3-dichlorophenylisocyanate (0.1lmL,0.85mmol) were coupled to form the desired: 

urea (306mg, 75%}. EI-MS mlz 492(M-H)-. 

Example 102 and 103: Preparation of N-(2-brmnophenyl)-N'·[.4-chloro-2-hydroxy·l· 

[[[(2S)·(tetrahydro-2-t'uranyl)methyl]amlnosulfonyl]phenyl] urea and N-[4-chloro-2-
15 hydroxy-3-[[[(2S)·(tetrahydro-2-furanyl)metbyl]aminosulfonyl]phenyl]·N'-(2,3;. 

dichlorophenyl) urea.. · 

N-((2S)-Tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesu1fonamide 

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

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

20 (0.33mL, 3.20mmol) and triethylamine (0.72mL, S;t7mmol) were reacted to form the 

desired product (l.12g, 99%). EI-MS mlz 353(M-Ht. 

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

Following the general hydrolysis procedure outlined in example 15, N-((2S)-

25 tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide (l.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 mlz 335(M-H)-. 

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

30 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%). 

El-MS mlz 305(M-Ht. 

35 N-(2-Bromophenyl)-N'-[4-chloro-2-hydroxy-3-[[[(2S)-(tetrahydro-2-

furanyl)methyl]aminosulfony1Jphenyl] urea 
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Following the general procedure for urea formation· outlined in example 15 , N-((28)­

tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (113mg, 0.37mmol) 

and 2-bromophenylisocy~te (0.045mL, 0.37mmol) were couP,Ie<t to form the desired urea 
., ,: 

(143mg, 77%). EI-MS mlz 504(M-Ht ·., . 

N-[4-Chloro-2-hydroxy-3-[[[(2S)-(tetrahydro-2-furanyl)methyU~inosulfonyl]phenyl]-N'-

(2,3-dichlorophenyl) urea 
... 

Following the general procedure for urea formation outlined in. ~ample 15 , N-((2S)­

tetrahydrofurfuryl)-3-amino-6-ch1oro-2-hydroxybenzenesu1fon~riiide ( 113mg, 0.37mmol) . ~ . . -
10 and 2,3-dichlorophenylisocyanate (0.049mL, 0.37mmol) were ~qupled to form the desired 

., 

urea (52.5mg, 29%). El-MS rn/z 492(M-H)-~ · . ,; \ 

Example 104. 105. and 106: Preparation of N·(2·bromopht~yl)·N~-[4-ch1oro·2· 
. · .... -: 

hydroxy-3-(N" -cyclopen,tylaminosulfoliyl)pJl,enyl]urea, N;.[4+chloro-2-hydroxy·3·(N''· 

15 cyclopentylamin0sulf~nyl)phenyl]-N'-(2;3-dichlorophenyl)u~ and N·(2-

chloropheny1)·N'·[4-chloro-2-hydroxy·3-(N''·cyclopentyled~0sulfonyl)phenyl]urea 
(N-cyclopentyl)-2,6 dichlor<>-3-nitrobenzenesulfonamide .· . · 

Following the general procedure for sulfolUµnide formation outlined in example 15, 2,6:. 
. . ·:. ,-

dichloro-3-nitrobenzenesulfonyl chloride (1.6g, 5.Smmol), cycl?pentylamine (0.54mL, 

20 5.5minol) and triethylamine (1.lmlL, 7.8mmol) were reacted to ~orm the desired product 

(1.lg, 59%).1:-C-MS m/z 339(M+) .. 

(N-cyclopentyJ)-6-chloro-2-hydroxy..;3-nitrobenzenesulfonami~ .. 

FoJJowing the general hydrolysis procedure outlined in example 15, (N-cyclopentyl)-~,6 

25 dichloro-(3-nitrobenzen~sulfonamide ·• ' 

(0.76g, 2.2mmol); 80% NaH (0.22g, 7.3mrnol) and water(45µL. 2.Smmol) were reacted to 

form the desired product (0.49g, 68% ). LC-MS mlz 321(M+). ·.· .·• : 

(N-cyclopentyl)-3-amino-6-chJoro-2-hydroxybenzenesulfonamj.d~ 

30 FoJtowing the general hydrogenation procedure outlined in e~ple 15. (N-cyclopentyl)-6-

chloro-2-hydroxy-3-nitrobenzenesulfonamide (0.54g, l.7mmol)"was reduced with hydrogen 

and 10 % PdlC (0.54g) to fonn the desired product (0.45g, crude). LC-MS mlz 291 (M+). 

N-(2-bromophenyJ)-N'-[4-chloro-2-hydroxy-3-(N"-cyclopentylaininosulfonyl)phenyl]urea 

35 Following the general procedure for urea fonnation outlined in e~ample 15, (N- · 

cycJopentyl)-3-amino-6-chloro-2-hydroxybenZenesulfonamide (0.15g, 0.52mmol) and 2-
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bromophenylisocyanate (64µL. 0.52mmol) were coupled to form the desired urea {O.lg. 

39% ). LC-MS m/z 48~t>. :):i;~N' ··: :·. 

N-[4-chJoro-2-hydroxy-3-{N"-cyclopentylaminosulfonyl)phenyl]-N'-(2.3-

. 5 dichlorophenyl)urea 

10 

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

cyclopentyl)-3-amino-6-chloro-2-hydroxybenz.enesulfonamide (0.15g, 0.52mmol) and 2.3-
dichlorophenylisocyanate{68µL. 0.52nunol) were coupled to form the desired urea (0.lOg, 
40% ). LC-MS m/z 478(M+)~ 

N-(2-chlorophenyl)-N'-[4-chloro-2-hydroxy-3-(N"-cyclopentylaminosuffonyl)phenyl]urea 
Following the general procedure for urea formation outlined in example 15, (N­
cyclopentyJ)-3-amino-6-chJoro-2-hydroxybeni.enesulfonamide (0.15g, 0;52rnrnol) and 2-
chlorophenylisocyanate (62µL, 0.52mmol) were coupled to form the desired urea (O. lg. 

15 43%). LC-MS m/z 444(M+). 

·Example 107. 108. and 109: Preparation of N-(2-bromophenyl)-N'-[4-diloro-2~ 
'hydroxy-3-(N"-isoxazoUdinylaminosulfonyl)phenyl]urea, N-(4-Cbloro-Z.hydroxj-J.;( 

20 N"-isoxazolidinylaminosulfonyl)phenyll·N'-(2,3-dichlorophenyl)urea, and N-(Z.·· 
chlorophenJ!)·N'·( 4-chloro·l·hydroxy-3·( N"· 
isoxazolidinylaminosulfonyl)phenyl]urea 

N-(ethoxycarbonyl)isoxazolidine 

To a solution of KOH (6.4g, O.llmoJ) and hydroxyurethane (12g, 0.1 lmoJ) in ethanol 
2S (50mL) was added 1,3-dibromopropane (5.8mL, 0.057mol). The resulting suspension was 

heated at reflux for l hour. After the ·mixture was coo]ed 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· -

30 combined filtrates were dried over sodium sulfate. filtered, and evaporated. A portion of 3g 
of the crude product was purified by flush colunm chromatography (EtOAC/Hexane, 
gradient elution), yielding 1.18g of N-(ethoxycarbonyl)isoxazolidine. 1 H NMR (CDC13) o 
l.l5(t, 3H), 2.15 (q, 2H), 3.55(t, 2H), 3.8 (t, 2H),4.l(q, 2H). 

35 Isoxazolidine -hydrochloride 

N-(ethoxycarbonyl)isoxazolidine (1;18g,9.lmniol) was disso]ved in aqueous HCl (6N, 

7mL)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 cnule isoxazoHdiile · · 

hydrochloride which was recrystalized from ethanol/ether yieldi~g 0. 79 g (80%) of 

isoxazolidine hydrochloride.1 H NMR (CDCh; CH30D), 8 2.5 (q, 2H), 3.55 (t, 2H), 4.2(t. 

2H). 

(N-isoxazolidinyl)-2,6~chloro-3'."nitrobenzenesulfonamide· 

Following the general procedure for s~lfonamide formation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesµlfonyl chloride (J .5g, 5.2mmol), isoxazolidine hydrochloride 

(0.56g, 5.2mmol) and triethylamine (2.2mL. 15.5 mmol) were rea~ted to fonn the desired 

10 product (l.2g, 71%). LC-MS rn/z 327 (M+). 

(N-isoxazolidinyl)-6-Chlon:>-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, (N-isoxazolidinyl)-2,6-

dichloro-3-nitrobenzenesulfonamide . . . : . . 

15 (l.08g, 3.3nunol), 80% NaH(0.3g, 10.0rnmol) and water (72µ.l.., 4mmol)were reacted to 

form the desired product (0.79g, 77%). LC-MS m/z 309(M+). 

(N~isox.azolidinyl)-3-amino.-6-Chlorc;.;2-hydroxybenzenesulfonamide · 

Following the general hydrOgenation ·procedure outlined in example 15, (N-isoxazolidinyl)-

20 6-chlOro-2-hydroxy-3-nitrobenzenestilfonamide 

(0.84g, 2.7nunol) wa..~ reduced with hydrogen and 10 % Pd/C (0.84g) to form the desired - . 

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

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(N".-

25 isoxazolidinylaminosuJfonyJ)phenyl]urea · 

30 

Following the general proc:edure for urea formation outlined in example 15, (N­

isoxazolidinyl)-3-amiilo-6-chloro-2-hydroxybenzenesulfonamide 

(0.25g, 0.90nunol) and 2-bromophenylisocyanate (110µ.l.., 0.90nunol) were coupled to 

form the desired urea (O.lg, 23%). LC-MS m/z 476(M+). · 

N-[4-chloro-2-hydroxy-3-(N"-isoxazolidinylaminosulfonyl)phenyl]-N'-(2,3-

dichlorophenyl)urea 

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

isoxazolidinyl)-3-amino-6~chloro-2-hydroxybenzenesulfonamide 

35 (0.25g, 0.90mmol) and 2,3-dichlorophenylisocyanate (120µ1., 0.91nunol) were coupled to 

form the desired urea (O.lOg, 24%). LC-MS m/z 466(M+). 
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N-(2:..chJorophenyl)-,N'-[4-Chloro-2-hydroxy-3-( N"­

isoxazolidinylaminosulfonyl)phenyl]urea 

PCT/US99/l9~0 

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

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

5 (0.25g. 0.90mmoJ) and 2-chlorophenylisocyanate (1JOµL,0.9lmmol) were coupled to form 

the desired urea (0. lg, 23% ). LC-MS m/z 432(M+). 

Example 110, 111. and 112: Preparation of N-(2-bromophenyl)-N'-[4-chloro-2-

10 hydroxy-3-(N"-tetrahydroisoxazylaminosulfonyl)pheiayl]urea, N-[ ~chloro-2-hydroxy-

3-(N''-tetrahydroisoxazylaminosuUonyl)phenyJ).;N'-(2,3-dichlorophenyJ)urea, and N· 

(2·chlorophenyl)-N'-[4~chloro-2-hydroxy-3-(N''· 

tetrahydroisoxazylaminosulfonyl)phenyl]urea 

N-(ethoxycarbonyl)tetrahydroisoxazine 

15 To a solution of KOH (3.34g, 59.6mmol) and hydroxyurethane (6.lg. 58.Smmol) in ethanol 

(25mL) was added 1,4-dibromobutane (3.SmL, 29.3mmol). The resulting suspension was 

heated at reflux for 1 hour. After the mixture was cooled to room temperature, an additional 
portion of KOH (1.65g, 29.4mmol) and of dibromopropane (1.8mL, ismmol) was added. 

The mixture was then refluxed for 1 hour. cooled to room temperature, and solvent was 
20 evaporated. The residue was suspended in boiling ether three times and filtered. The 

combined filtrates 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 ofN-(ethoxycarbonyl)tetrahydroisoxazine. 1 H NMR 

(CDCl3) l> 1.05 (q, 3H), 1.45 (dd, 2H), 1.55 (dd, 2H), 3.4 {t, 2H), 3.7 {t, 2H), 3.95 {q, 2H). 
25 

Tetrahydroisoxazine hydrochloride 

N-(ethoxycarbonyl)tetrahydroisoxazine (1.85g, 11.6mmol) was dissolved in aqueous HCI 

(6N, 7.SmL)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 

30 hydrochloride which was recrystalized from ethanol/ether yielding 0.74 g (52%) of 

tetrahydroisoxazine hydrochloride.' H NMR (CH30D) ~ 1.85 (dd, 2H), l.95 (dd, 2H), 3.4 
(t, 2H), 4.25 (t, 2H). 

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

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

dichloro-3-nitrobenzenesulfonyl chloride(l.75g, 6.0mmol), tetrahydroisoxazine 
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hydrochloride (0.63g, 5. lmmol) and triethylamine (2.21DL, 15.S mmol) were reacted to 

form the desired product (l.32g, 75%). LC-MS m/z 341(M+). 

(N-tetrahydroisoxazyl)-6-c~pro-2-hydroxy-3-nitrobenzenesulfonamide 

S Following the general hydrolysis procedure outlined in example IS.. (N-tetrahydroisoxazyl)-

2,6 dichloro-3-nitrobeni.enesulfonamide 

(0.lg. 0.29mmol), 80% NaH (26mg. 0.88mmol) and water (6.3µL, 0.35mmol) were reacted 

to form the desired product (50mg. 53%). LC-MS mlz 323(M+). 

10 (N-tetrahydroisoxazyl)-3-amino-:6-chloro-2-hydroxybenzenesulfonarnide. 

15 

Following the general hydrogenation procedure outlined in exalllJ;»le 15, (N­

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

(0.76g, 2.35mmol) was reduced with hydrogen and I 0 % Pd/C (~. 76) to form the desired 

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

Preparatio~ of N-(2-brompphenyl)-N~[4-chloro-2:-hydroxy-3-(N"­

tetrabydroisoxazylaminosulfony1)phenyl]urea 

Fo11owing the general procedure for urea fonnaiion outlined in example I 5, (N­

tetrahydroisoxazyl)-3-amin~hlon>-2-hydroxybenzenesulfon~de (0.3g, I .Ommol) and 

20 2-bromophenylis<>cyanate (126µL. l.Ommol) were coupled to form the desired urea (O.lg, 

20%). LC-MS m/z 490(Mt).· · 

N-[ 4-chloro-2-hydroxy-3-(N"-tetrahydroisoxazylaniinosulfonyl)phenyl]-N'-(2,3-

dicblorophenyl)urea 

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

tetfcihydroisoxazyl)-3-arnino-6-chloro-2-hydroxybenzenesulfonamide (0.3g, 1.0mmol) and 

2,3-dichlorophenylisocyanate (135µ.L, 1.0mmol) were coupled.to form the desired urea 

(O. lOg, 20% ). LC-MS m/z 480(M+). 

30 N-(2-chlorophenyl)-N~[4-chloro-2~hydroxy-3-(N''-

tetrahydroisoxazylarninos~fonyl)phenyl]urea 

FoHowing the general procedure for urea formation. outlined in example 15, (N­

tetrahydroisoxazyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (0.3g, 1.0mmol) and 

2-chlorophenylisocyanate (124µ.L, l.Ommol) were coupled to form the desired urea (0.1 g, 

35 22%). LC-MS m/z 446(M+). 
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Example 113. 114 and US: Preparation of N-(2-bromophenyl)-N'~4-chloro"."2-
hydroxy-3-[(2-isopropoxyethyl)aminosulfonyl]phenyl] urea, N-[ 4-chloro-2-hydroxy-3-

[(2-isopropoxyethyl) aminosulfonyl]phenyl]-N'-(2,3-dichlorophenyJ) urea and N-(4· 
chloro-2-hydroxy-3;.[(2-isopropoxyethyl)·aminosulfonyl]phenyl]·N'·(2-chlorophenyl) 

5 urea 

N-(2-isopropoxyethyJ)-2.6-dichloro-3-nitrobenzenesulfonamide 

FoJlowing the genera] procedure for sulfonamide formation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (l.SOg. 5J6mmol); 2-aminoethyJ isopropyl ether 
(0.533g, 5.16mmol) and triethylamine (l.42mL, I0.32mmol) were reacted to form the 

10 desired product (1.63g, 89%). LC-MS (m/z) 357.0 (M+). 

N-(2-isopropoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedme outlined in example 15, N-(2-isopropoxyethyl)-
2,6-dichloro-3-nitrobenzene&Ulfonamide (l.635g, 4.S8mmol), 60% Naff (0.4lg, 

15 13.74mmol) and water (0.099mL, S.SOmmol) were reacted. The crude product (l.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-hydroxybenzenesulfonarnide 

Following the general hydrogenation procedure outlined in example 15, crude N-(2-
20 isopropoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1. l 7g) was reduced with·· 

hydrogen and Pd/C (350mg). The crude product (l.086g) was carried on to the next step 
without purification. 1H NMR (MeOD-<4): 8 6.92 (d, lH), 6.85 (d~ lH), 3.45 (m, lH). 3.39 
(t, 2H), 3.10 (t, 2H), 1.05 (d, 6H). 

25 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[(2-isopropoxyethyl)-aminosuJfonyJ]phenyl] 
urea 

Following the general procedure for urea formation outlined in example 15, ~rude N-(2-
isopropoxyethyJ)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (362mg) and 2-

30 bromophenylisocyanate (0.132mL, l.07mmol) were coupled to fonn 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-

dichJorophenyl) urea 

35 Following the general procedure for urea formation outlined in example 15, crude N-(2-
isopropoxyethyl)-3-amino-6-chloI'o;.2-hydroxybenzenesulfonamide (362mg) and 2,3-
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dichlorophenylisocyanate (0.14lmL, l.07mmol) were coupled to form the desired urea 

(264mg, 50% for 3 s~s). LC-MS (rnlz) 498 (M-H)+. 

N-[4-chloro-2-hydroxy-3-[(2-isopropoxyethyl)aminosulfonyl]phenyl]-N'-(2-chloropbenyl) 

S urea 

10 

Following the general procedure for urea formation outlined i11~xample15, erode N-(2-

isopropoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (362mg) and 2-

chlorophenylisocyanate (0.129mL, 1 .07mmo1) were coupled to form 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-ethoxyethyl)aminosolfonyl]phenyl] 111'.ea, N-~ 4-chloro-2-hydroxy-3-[(2-

etho:xyethyl) aminosuJfonyl]phenyJ]-N'-(2,3-dichlorophenyJ) urea and N-[4-chloro-2-

hydroxy-3-[(2-ethoxyethyl)-aminosulfonyl]phenyl]-N'-(2-chl9rophenyl) urea. 

15 N-(2-ethoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

'.20 

Following the general pi;ocedure for sulfonamide fonnation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (1.50g, 5.16mmol), 2-aminoethyl ethyl ether 

cp.46g, 5.16mmol)and trjethylarnine (1.42mL, 10~32nunQI) were reacted to form the' 

desired product (l.78g, loo%). LC-MS (mfz) 345.0 (M+). 

N-(2-ethoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
. - . . . 

Following the general hydrolysis proced'1re outlined in exa~ple 15, N-(2-etho:Xyethyl)-2,6-

dichloro-3'.'"nitrobenzenesulfonamide (l.78g, 5.16nunol), 80% NaH (0.46g, 15.48mmol) and 

water (11lµL,6.20mmol) were reacted. The crude product (1.63g) was carried onto the 

. 25 · next step without purification. LC-MS (m/z) 325.0(M+). 

N-(2-ethoxyethyl)-3;.amino-6-chloro-2-hydroxybenz.enesulfonamide 

Following the general hydrogenation procedure outlined in example .15, crude N-(2-

ethoxyethyl)-6-chloro-2".'hydroxy-3-nitrobenz.enesulfonamide (0.98g) was reduced with 

30 hydrogen and Pd/C (250mg). Th~ crude product (1.0lg) was carried onto the next step. 

without purification. 1H NMR. (MeOD-~): a 6.88 (m, 2H), 3.40 (t. 2H). 3.36 {m. 2H). 3.13 

(t, 2H), 1.08 (t, 3H). 

35 N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-((2-ethoxyethyl)aminosulfonyl]phenyl] 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-
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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) 

s urea. 

10 

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 (m/z) 484.0 (M-H)+. 

N-[4-chloro-2-hydroxy-3-[(2-isopropoxyethyl)aminosulfonyl]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-

15 chl.orophenylisocyanate (158mg, l.03nunol) were coupled to form the desired ui-ea (138mg~ 

30% for 3 steps). LC-MS (m/z) 448.2(M-H)+. 

···Example 119. 120and121: Preparation ofN-(2-bromophenyl)-N'-[4-chloro-2-

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

20 hydroxy-3-((2-methoxycarbonyl)azetidin·l·yl)sulf onylphenyl]·N'-(2,3-dichlorophenyl) 
urea and N-[4-chloro-2-hydroxy-3-[(2-carboxy)·azetidin-l-yl]sulfonylphenyl]-N'-(2,3- ·· · 

dichlorophenyl) urea 

2-acetoxy-L-azetidine 

A solution ofL-azetidine-carboxylic acid (700mg, 6.92mmol) and lmL of · 

25 chlorotrimethylsilane in 1 OmL of methanol was heated to reflux overnight. The mixture 

was concentrated to give the desired product quantitatively (796mg), no purification. 1H 

NMR (CDCl3): 5 9.49 (s, 1H), 5.20(m, 2H), 4.27 (m, lH), 4.14 (m, JH), 3.82 (s, 3H); 2.81 

(m, lH), 2.71 (m. lH). 

30 2,6-dichloro-1-[(2-methoxycarbonyl)azetidin-l-yl]sulfonyl-3-nitrobenZene 

Following the general procedure for sulfonamide formation outlined in example 15, · 2.6-

dichloro-3-nitrobenzenesulfonyl chloride (2.0lg, 6.92mmol), 2-acetoxy-L-azetidine 

(796mg, 6.92 mmol) and triethylamine(l .75mL, 17 .3mmol) were reacted to fonn the 

desired product (l.84g, 72%). 1H NMR (CDCl3): ~ 7.68 (d. lH), 7 .61 (d, lH), 5.09 (t, 1H), 

35 4.46 (m. lH), 4.06 (m, 1H), 3;59 (s, 3H), 2.55 (m, · IH), 2.49 (m, lH). 

6-chloro-2-hydroxy-1-[(2-methoxycarbonyl)azetidin-l-yl]sulfonyl-3-nitrobenzene 
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To a solution of 2,6-dichloro-1 "."[(2-methoxycarbonyl)a~idiil-:l ::-yl]sulfonyl-3-nitrobenzene 

(1.94g, mmol) at room temperature was added potassium supero~ide'(946mg, t3.3mmol) in 

50mg potion. The mixtµre was stirred for 20 hours. The mixture was acidified with lN aq. 

HCI, extracted with ethyl acetate. Purification by column. chromatography on silica gel, 

S eluting with ethyl acetate/hexane/acetic acid (40/58/2, v/v/v) gave the desired product 

(767mg. 42%). LC-MS (m/z) 351.0 (M+). 

6-chloro-2-hydroxy-1 "".[ (2-:methoxycarbonyl)azetidin-1 "."yl]sulfonylaniline · 

FolJowing the general hydrogenation procedure outlined in example 15, 6-chloro-2.;. 

10 hydroxy-1-[(2-methoxycarbonyl)azetidin-1-yl]sulfonyl-3-nitrobenzene (742mg, 2.12mmoJ) 

was reduced with hydrpgen and 10% Pd/C (250mg) to form th~ desired product (649mg, 

96%). 1H NMR (MeOD-~: 8 6.86 (m. 2H), 4.95 (t, lH), 4.17 (m, lH). 3.94 (m. lH), 3.56 

(s. 3H), 2.45 (m, 2H) . 

. 15 .N.'-(2-bromophenyl)-N'~[4-chloro-2-hydrpxy-3-[(2-methoxycarbonyl)azetidin-1-

yl]sulfonylphenyl) urea 

Following the general procedure for u~a fonnation outlined ~n example 15, 6-chloro-2-

hydroxy-h[(2-methoxycarbonyl)~tidin-1"'.yl)sulfonylaniline (32$mg, 1.0 lmmol) and 2-

bromophenylise>cyimate (~Olmg, LOl_mmol).were coupled to fonn the desired urea (390mg, 

20 74%).LC"."MS (m/z) 520.Q.(M~). 

N-[4-chloro-2"."hydroxy-3-((2-methoxycarbonyl)azetic:lin-t-yl]sulfonylphenyl]-N'-(2,3-

dichlorophenyl) urea 

FoJlowing the general procedure for urea formation outlined in eµmple 15, 6-chloro-2-

25 hydroxy-1-((2-methoxycarbonyl)azetidin-1-yl]sulfonylaniline (325mg, 1.0lmmol) and 2.3-

dichlorophenylisocyanate (190mg, 1.0lmmol) were coupled to fonn the desired urea 

(479mg. 93%). LC-MS (m/z) 510.0 (M+). 

N-[ 4-chloro-2-hydroxy-3"."[ (2-carboxy)-azetidin-1-yl]sulfonylphenyl]-N'-(2,3-

30 dichlorophenyl). urea 

A solution of N-[ 4-chloro-2-hydroxy-3"'.[(2-methoxycarbonyl)azetidin-1-yl]sulfonylphenyl]­

N'-(2,3-dichlorophenyl) urea (359ing. 0.71nunol) and lithium hydroxide monohydrate 

(296mg) in methanol (lOmL) and water (1mL) was stirred at r~om temperature for 16 

hours. The mixture was concentrated, the residue was acidified wilh IN aq. HCL The 

35 resulting mixture was filtered, the white solid w11s 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. 123and124: Preparation ofN-(2-bromophenyl)-N'-[4-chloro-2-

hydroxy-3-[Nu-[3-(4-morpholinyl)propyl]aminosulfonyl]phenyl] urea hydrochloride, 

N-(4·chloro-2-hydroxy-3-[N°-[3·(4-morpholinyl)propyl]-aminosulfonyl]phenyl]·N'­

(2,3-dichlorophenyl) urea hydrochloride and N·[4·chloro-2-hydroxy-3-[N"·[3·(4-

5 morpholinyl)propyl]aminosulfonyl]phenyl]-N'-(2-chlorophenyl) urea hydrochloride 

N-[3-( 4-morpholinyl)propyl]-2,6-dichloro-3-nitrobenzen~suJfonamide-

FoUowing the general procedure for sulfonamide fonnation outlined in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (2.0g,-6.88mmol), 4-(3-aminopropyl)morphoJine 

(993mg; 6.88mmol) and triethylamine(l.92mL. 13.76mmol) were reacted to form the 

JO desired product (2.04g, 74%). LC-MS (mlz) 398.0 (M+). 

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-dichloro-3-nitrobenzenesulfonamide (I .Og, 2.51 mmol), 60% NaH 

15 (30 I mg. 7 53mmol) and water (54µL, 3.0mmol) were reacted. The mixture was acidified 

with 4.0N HCI in 1,4-dfoxane and concentrated to give the crude product (1.0lg), which 

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

N-[3-( 4-piorpholinyl)propy l]-3-amino-6-chloro-2-hydroxybenzenesulfonamide-

20 Following the general hydrogenation procedure outlined in example 15, crude N-'[3-( 4-

morpholinyl)propyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.0lg) wa.-. redUced ·. 

with hydrogen and 10% Pd/C (250mg). The crude product (890mg) was carried onto the 

2S 

next step without purification. 1H NMR (MeOD-c:L.): S 6.86 (m, 2H), 3.87 (I'D, 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]­

aminosulfonyl]phenyl] 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-

30 bromophenylisocyanate (166mg, 0.83mmol) were coupled to form the desired urea (19lmg, 

39% for 3 steps). LC-MS (mlz) 549.2 (M+). 

N-[4-chloro-2-hydroxy-3-[N"-[3-( 4-morpholiny l)propyl]aminosulfonyl]phenyl]-N'-(2,3-

dichlorophenyl) urea hydrochloride 

35 FolJowing the general procedure for urea formation outJined in example 15, crude N-[3-( 4-

morpholinyl)propylJ-3-amino-6-chloro-2-hydroxybenzenesulfonamide (297mg) and 2,3-
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dichlorophenylisocyanate (157mg. 0.83mmol) were coupled to f~~ the desired urea 

(134mg, 28% for 3 steps). LC-MS (mlz) 539.2 (M+). 

N-[4-chloro-2-hydroxy-3-[N"-(3-(4-morpholinyl)prcipyl]aminoslJlfonyl]phenyl]-N'-(2-

5 chlorophenyl) urea hydf9Chloride 

10 

Following the general procedure for urea formation outlined in example 15, crude N-L3-(4-

morpholinyl)propyl]-3-amino-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 (mlz) 503.2 (M+). 

Example 125and126: Preparation ofN-(2-bromophenyl)·N'":"[4-cbloro-2-hydroxy-3-

[S·(·)·(2-meth.,:xymethyl)pyrrolidin·1·yl]sulfonylphenyl] urea and N-(2-bromophenyl)· 

N,·[4-chloro-2-hydro:xy·3~[S·(·)·(2-hydro:xymethyl)pynolidin·1-yl]sulfonylphenyl] 

urea 

15 · 2,6-dichloro-l-[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl]sulfonyl-3-nitrobenzene 

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

dichloro-3-nitrobenzene.~lfonyl chloride (2.0g, 6.88mmol), S-{-)-2'." 

(methoxymethyl)pyrrolidine (793mg, 6.88minol) and triethylamine(l.9mL. 13.76mmol) 

were reacted to form the desired product (2.2mg, 87·%). LC-MS (mlz) 369.0 (M+) •. 

20 

6-chloro-2-hydroxy-l-[~+ )-(2-methoxyinethyl)pyrrolidin-1 -yl]sulfonyl-3-nitrobenzene - . 

. Following the general hydrolysis procedure outlined in example 15,. 

2,6-dichlor0-1-[S-(-)-(~methoxymethyl)pyrrolidin-1-yl]sulfonyl-3-nitrobenzene (1.0g, 

2.71mmol), 60% Naff (325mg, 8.13mmol) and water (59µL; 3.3mm~l) were reacted. The 

25 crude product (1.0g) was carried onto the next step without purification. LC-MS (mlz) 

· 351.0 (M+). 

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

Following the general hydrogenation procedure outlined in example 15, crude 6-chloro-2-

30 hydroxy-l-[S-{-)-(2-methoxymethyl)pyrrolidin-l-yl]sulfonyl-3:n~trobenzene (1.0g) was 

reduced with hydrogen and 10% Pd/C (320mg). The crude prod~ct (0.92g) was carried onto 

the next step without purification. 1H NMR (MeOD-<4): 8 6.91 (d, lH), 6.89 (d, lH), 4.41 

(m, tH), 3.39 (m, 2H), 3.21 (s~ 3H), 1.83-1.97 (m, 6H). 

35 N-(2-bromopheny1)-N'-[4-chloro-2-hydroxy-3-[S-(-}-(2-methoxymethyl)pyrro1idin-1-

yl]sulfonylphenyl] urea 
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Following the geiietal procedurefor urea formation outlined in example 15. crude 4-chloro-

2-hydroxy-3~[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl]sulfonylaniline (306Irig) and 2-

bromophenylisocyanate (l88mg. 0.95mmol) were coupled to form the desired urea 

(170.4mg. 35% for 3 steps). LC-MS (mlz) 520.0(M+) 

N-(2-brornophenyl)-N'-[4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)pyrrolidin-l­

yl]sulfonylphenyl] urea 

To a ~olution of N-(2-bromophenyl)-N'-[ 4-chloro-2-hydroxy-3-[S-(-)-(2-

methoxyrnethyl)pyrrolidin.;J-yl]sulfonylphenyl] urea (92mg. 0.18mmol) in dichloromethane 

IO at ice-bath was added 1.0M boron tribromide (0.53mL, 053mmol) 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 (mlz) 506.0 (M'). 

IS Example 127and128: N-[4-chloro-2•hydroxy-3-[S-(-)-(2-metho:xymethyl)pyrr01idin-l­

yl]sulfonylphenyl]-N'-(2,3-dichloropheJiyl) urea and N-[4-chloro-2-hydroxy-3-[S.;( • )­

(2-hydroxymethyl)-pyrrolidin-l-ylsulfonyl]phenyl]·N'-(2,3.;dichlorophenyl) ·urea · .. 

N-[4-chloro-2-hydroxy-3-[S-(;.)-(2-methoxymethyl)pyrrolidin-1-yl]sulfonyl-phenyl]-N'-(2,3-

dichlorophenyl) urea 

20 Following the genercll procedure for urea formation outlined in example 15, crude 4-Chloro-

2-hydroxy-3-[S-(-):-(2-methoxymethyl)pyrrolidin-l-yl]sulfonylaniline (306mg) and 2,3-

dichlorophenylisocyanate (l 79mg. 0.95mrnol) were coupled to form the desired urea· 

(218mg, 45% for 3 steps). LCMS (mlz) 510.2 (M'). 

25 N•[4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)-pyrrolidin-l-yl]sulfonyl]phenyl-N!...(i,3:... 

dichlorophenyl) urea 

Following the deprotection procedure outlined in example 126, N-[4-chloro-2-hydroxy-3-

[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl]sulfonyl-phenyl]-N'-(2,3-dichlorophenyl) urea 
(80mg, 0.16mmol) and 1.0M boron tribromide (0.78mL, 0.78mmol) were reacted to the 

30 desired product (50mg, 64% ). LC-MS (mlz) 494.0 (M'). 

Example 129 and 130:N-[4-chloro-2-hydro:xy-3-[S-(-)-(2-metho:xymethyl)-pyrrolidin-1-

yl]sulfonylpbenyl]-N'-(2-chlorophenyl) urea and N-[4-chlor0-2-hydroxy-3-[S·( ·)·(2-

hydroxymethyl)-pyrroJidin-l-yl]sulfonylphenyl]·N'-(2·chlorophenyl) urea 

35 N-[4-chloro-2-hydroxy-3-[S-( -)-(2-methoxymethyl)pyrtolidin-1-yl]sulfonylphenyl]-N'-(2-

chlorophenyl) urea 
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Following the general prQCedure for urea formation outlined in e~ple 15, crude 4-chloro-

2-hydroxy-3-[S-(-)-(2-~il:ioxymethyl)pyrrolidin-l-y1]sulfonylaqUine (306mg) and 2-

chlorophenylisocyanate (146mg, 0.96mmol) were coupled to fol,'lll the desired urea (129mg, 

29% for 3 steps). LC-~S (mlz) 474.2 (W). 

N-[ 4-chloro-2-hydroxy-3-[S-(-)..,(2-hydroxymethyl)-pyrrolidin:-J-yl]sulfonylphenyl]-N'-(2-

chlorophenyl) urea 

Following the deprotection procedure o:utlined in example 126, N".'[4-chloro-2-hydroxy-3-

[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl]sulfonylphenyl]-N!.(2-:ehlorophenyl) urea ( 63mg, 

IO O. l 3mmol) and l .OM boron tribromide (0.65mL, 0.65mmol) were reacted to give the 

desired product (35mg, 58%). LC-MS (m/z) 460.0 (M1. 

Example 131 and 132: Preparation or N-(2-bromophenyl)·N'·[ 4-chloro-2-hydroxy-3· 

[S-(2-methoxycarbonyl)pyrrolidin-1-yl]sulfonylphenyl] ure,. and N·(2-bromophenyl)· 

15 N'·[4-chloro-2-bydroxy.,3-[8-(2-carboxy)pyrrolidin-1-yl]sulfo11ylphcnyl] urea 

2,6-dichloro-1-[S-(2-methoxycarbonyl)pyrrolidin-l-yl]sulfonyh3-nitrobenzene 

Following the general procedure for sulfonamide formation outli~ed in example 15, 2,6-

dichloro-3-nitrobenzenesulfonyl chloride (4.79g, 16.Smmol), L-proline methyl ester . 

hydrochloride (2.73g, 16.Smmol) and trietby1amine(4.60mL, 33mmol) were reacted to form 

20 the desired product (5;02g; 79%). LC-MS (m/z) 383;0 (M1. 

6-chloro-2-hydroxy-1-[S~(2-methoxycarbonyl)pyrroJidin- l-y1]sulfonyl-3-nitrobenzene 

To a solution 2,6-dichloro-1-[S-(2-methoxycarbonyl)pyrrolidin-:l-yl)sulfonyl-3-. 

nitroben7.ene (1.0g. 2.6mmol) at room temperature was added potassium superoxide 

25 (370mg. 5.2 mmol)in 50mg potion. The mixture was stirred for 16 hours. The mixture was 

acidified with IN aq. HCl, extracted with ethyl acetate~ Purification by column 

chromatography on silica gel, eluting with ethyl acetatelhexane/~tic acid (50/4812, v/v/v) 

gave the desired product (~84mg, 40% ). LC-MS (mfz) 365.2 (M".'). . 

30 4-chloro-2-bydroxy-3-[S-(2-methoxycarbonyl)pyrrolidin-l".'yl]sulfonylaniline 

Following the general hydrogenation procedure outlined in example 15, 6-chloro-2-

. ltydroxy-1-[S-(2-methoxycarbonyl)pyrrolidin-l-yl]sulfonyl-3-nitrobenzene (380mg, 

t .04mm.ol) was reduceti. with hydrogen and 10% Pd/C ( l lOmg) to form the desired. product 

(340mg, 98%). 1H NM)i (MeO~): o 6.84 (m, 2H), 4.58 (m, lH), 3.67 (s. 3H), 2.25 (m, 

35 2H), 2.10 (m, 2H), l.95 (m, 2H). 
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N-(2-brornophenyl);:;N~[4-chloro-2-hydroxy-3-[S-(2-rnethoxycarbonyl)pyrrolidin..;J­

yl]sulfonylphenyl] urea 

Following the general procedure for urea fonnation outlined in example 15, 4-chloro-2-

hydroxy-3-[S-(2-methoxycarbonyl)pyrrolidin-1-yl]sulfonylaniline (339mg, 1.0lrnmol) and 

5 2-bromophenylisocyanate (20lrng; 1.01 mmol) were coupled to fonn the desired urea 

(223mg, 41 % ). LC-MS (mlz) 534.0 (M+) 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[S-{2-carboxy)pyrrolidiri-l­

yl]sulfonylphenyl] urea 

10 A solution ofN-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[S-(2-

methoxycarbonyl)pyrrolidin-l-yl]sulfonylphenyl] urea (40mg, 0.075mmo1) and lithium · 

hydroxide monohydrate (40mg) in methanol (lOmL) and water (lmL) was stirred at room 

temperature for 16 hours. The mixture was concentrated, the residue was acidified with IN 

aq. HCI. The resulting mixt1lre was filtered, the white solid was collected and dried i11 
15 vacuo to give the desired product (39mg; 100%). LC.MS (mlz) 520.0 (M+) 

Example 133. 134 and 135: Preparation of N-(2-bromophenyl)·N'-[3-[N"-(tert­

butyl)aminosulfonyl]·4·chloro-2-hydroxyphenyl] urea, N·[3-[N"-(tert­

butyl)amlnosulfonyl]·4-chloro-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea and N-
. 20 [3-[N" ·(tert-butyl)aminOSlilfonyl]-4-chloro-2-hydroxylphenyl]·N'-(2·chlorophenyl) 

urea 

N-(ten-butyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2;~ 

.dichloro-3-nitrobenzenesulfonyl chloride (2 ... 0g, 6.88rnmol), ten-butylarnine (503mg, 

25 · 6.88mmol) and triethylamine(l.43mL, 10.32mmol) were reacted to form the desired 

product (l.67g, 75%). 1H NMR (MeOD-d4): 3 7.91 (d, IH), 7.78 (d; lH), 1.25 (s, 9H). 

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

Following the general hydrolysis procedure outlined in example 15, N-(tert-butyl)-2,6- · 

30 dichloro-3-nitrobenzenesulfonamide (1.67g, 5·.lmmol), 60% NaH (612mg, 15.3mmol) and 

water (92µ.L, 5.1 mmo1) were reacted to form the crude product (1.54g), which was carried 

on to the next step without purification. 1H NMR (Me00-<4): 3 8.00 (d, lH), 7.08 (d, lH), 
1.24 (s, 9H). 

35 N-(ten-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 (670rng). The crude product (1.23g) was carried on to the neit s~ep withou~ 

purification. 1H NMR (MeOD-d4): ~ 6.82 (m. 2H), 1.22 (s, 9H). 

N-(2-bromophenyl)-N'-[3-[N"-(tert-butyl)aminosulf onyl]4-chloro-~,.hydroxyphenyl] urea 

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

butyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (41 Omg) and 2-

bromophenylisocyanate (322mg, l.62mmol) were coupled to form the desired urea (228mg, 

32% for 3 steps). LC-MS: (JTJJz) 478.0 (M+) 

10 N-[3-[N"-(tert-butyl)aminosulfonyl]4-chloro-2-hydroxypheny1]-N'-(2,3-dichlorophenyl) . . 

urea 

Following the general procedure for urea f~rmation outlined in example 15, crude N-(tert­

butyl)-3-amino"'.6-;.Chlo~2-hydroxybenzenesulfonamide (410mg) and 2,3-

dichlorophenylisocyanate (304mg, l .62mrnol) were coupled to f~nn the desired urea 

15 (336.lmg, 49% for 3 steps). LC-MS (m/z) 468.0 (M+).· 

N-[3-[N"-(tert;.butyl)a~nosulfonyl]-4-chloro-2-hydroxylpheny1]"'.N~2-chlorophenyl) urea 

Following the general p~edure for urea formation outlined in ex~mple 15, crude N-(tert­

butyl)-3-amino~bloro-2;.hydroxyberiz.enesulfonamide (410mg) and 2-

20 chlorophenylisocyanate (249nig, 1.62mmol) were coupled to form the desired urea (243mg, 

38% for 3 steps). LCMS (m/z) 432.0 (M+) 

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

carhoxypentyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2-chlorophenyl) urea 

25 and N-[3-[N''·(5-amino-~·carboxypentyl)aminosulfonyl]·4·chl«.>ro-2-hydroxyphenyl]· 

N'-(2-chlorophenyl) urea hydrochloride 

N-[3-[N"-[5-(tert-butoxycarbonylamino)-5~arboxypentyl]aminosulfonyl]-4-chloro-2-

hydroxyphenyl]-N'-(2~hlorophenyl) urea 

Fo11owing the general procedure for urea formation outlined in e:ic.ample 15, N-[5-(tert-

30 butoxycarbonylamino)-5-cfll'boxypentyl]-3-amino-6-chloro;.2-hy(froxybenzenesulfonamide 

(233mg, 0.52mmol) and 2-chlorophenylisocyanate (8Qmg, 0.52mmol) were coupled to form 

the desired urea (97mg, 31 %). LC-MS (m/z) 605.2 (M+). 

N-[3-[N"-(5-amino-5-carboxypentyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2'" 

35 chlorophenyl) urea hydrochloride 

Following the general procedure for Boe deprotection in example 36, N-[3-[N''-[5-(tert­

butoxycarbonylamino)·5~arboxypentyl]aminosulfonyl]-4-chloro:-2:-hydroxypbenyl]-N!..(2-
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chlorophenyl) urea (104mg. 0.17nunol) was stirred in lmL oftrifluoroacetic acid to form 
the desired product (64mg, 61%). LC-MS (rn/z) 505.0 (M+). 

Example 142. 143and144: Preparation ofN-[4-chloro-3-(1,1· 
5 dioxidothiomorpho6nosulfonyl)-2-hydroxyphenyl]-N'-(2,3•dicbforophenyl) urea, N-(~­

bromophenyl)-N'-[4-chloro-3-(1,l·dioxidothiomorphoJinosulfonyl)-2-hydroxyphenyl] 
urea and N-[4-chloro-3-(1,l·dioxidothiomorpholinosulfonyl)·2·hydroxyphenyl]-N'-(2-
chlor~phenyl) urea 

6-chJoro-1-( l .1-dioxidothiomorpholinosulfonyl)-2-hydroxy-3-nitrobeniene 
10 A solution of 6-chloro-2.;hydroxy-3-nitro-t-(4-thiamorpholinylsufonyl)benzenc (563nig. 

l.67mmol) and m-chloroperbenzoic acid (1.73g, 5.0lmmol) 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/l, v/v/v), gave the desired product 

15 (230mg, 37%). El.;MS (m/Z) 368.92, 371.03 (M'). 

4-chloro-3-( l, l-dioxidothiomorpholinosulfonyl)-2-hydroxyaniline · 

Following the general hydrogenation procedure outlined in example 15, 6-chloro-1-(1,1-
dioxidothiomorpholinosulfonyl)-2-hydroxy-3-nitrobenzene (220mg, 0.60mmo1) was · 

.. 20 reduced with hydrogen and 10% PdJC (lOOmg) to give the desired (186mg, 92%). 1HNMR 
(MeOD-d.i): ~ 6.88 (m. 2H), 3.85 {t, 4H), 3.22 (t, 4H). 

N-[4-chloro-3-(1,1-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]-N'-(2,3-
dichlorophenyl) urea 

25 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 (M1. 

30 N-(2-bromophenyl)-N'-[4-chloro-3-(1, l-dioxidothiomorpholinosulfonyl)-2-'hydroxyphenyl] 
urea 

Following the general procedure for urea formation outlined in example 15, 4-chloro-3-
(1, l-dioxidothiomorpholinosulfonyl)-2-hydroxyaniline (62mg, 0.18mmol) and 2-

bromophenylisocyanate (44mg. 0.22mmol) were coupled to form the desired urea (28mg, 
35 29%). LCMS (mlz) 539.8 (M+). 
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N-[ 4-chloro-3-( 1, 1-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]-N'-(2-chlorophenyl) 

urea 

Following the general procedure for urea formation outlined in example 15, 4-chloro-3-

(1,l-dioxidothiomorpholinosulfonyl)-2-hydroxyaniline (62mg. ().~ 18mmo1) and 2-

S chlorophenylisocyanate (~4mg. 0.22mmol) were coupled to form the desired .urea (29mg, 

32%}. LC-MS (mlz)496.0 (M+). 

Example 145and146:.Preparation ofN·[3·[N"-[2-(tert· 

butoxyearbonylamino)etbyl]aminosulfonyl]-4-Gloro-2-hydroxyphenyl)·Nt·(2,3· 

JO. diehlorophenyl) urea and N-[3-[N"-(2-aminoethyl)aminosulfonyl]-4-ehloro-2· . · 

hydroxypbenyl]·Nt·(2,3-diehlorophenyl) urea trifiuoroaeetate · · 

·N'."[3-[N"-[2~(tert-butoxycarbonylamino)ethyl]aminosulfonyl]-4-chloro-2-hydroxypheny1]­

N'.,.(2,3,..dichlorophenyl) urea 

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

IS 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, 66%)~LC-MS (mlz) 553.2 (M+).: 

N-[3-[N"-(2"'.aminoethyl)~nosulfonyl]-4-cbloro-2-hydroxyphenyl]-N'-(2,3-· 

20 · dicblorophenyl) urea. trifluoroacetate 

25 

Following the general procedure fo~ Boe deprotection out1ined in example 36, N-[3-[N"-[2-

(tert-butoxycarbonylamino)ethyl]aminosulfonyl)-4-chloro-2-hydroxyphenyl}-N'-(2,3-

dichlorophenyl) urea (56 mg, o.ro mmol) was stirred in trifluoroacetic acid to form the 

desired product (57 mg, 100 %). LC-MS (m/z) 453.0 (M+). 

Example 147and148: Preparation ofN-(3-[N"-[2-(tert'." 

botox:yearbonylamlno)etllyl]amlnosulfonyl]-4-chloro-2-hydroxyphenyl]·N'-(2-

chlorophenyl) urea and N-[3-[N"-{2-aminoethyl)aminosulfonyl]-4-chloro-2· 

bydroxyphenyl]·N'-(2-ehlorophenyl) urea trifluoroacetate 

30 N-[3-:[N''-[2-(tert-butoxycarbonylamino)ethyl}aminosulfonyl]-4-chloro-2-hydroxyphenyl]-

N~(2-ch1orophenyl) urea 

Following the general prQcedure for urea fonnation outlined in example 15, N-[2-(tert­

butoxycarbonylamino)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (220mg, 

0.60rnmol) and 2-bromophenylisocyanate(lOlmg. 0.66mmol) were coupled to form the 

35 desired urea (169mg. 54%). LC-MS (mlz) 519.2 (M+). 
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· N-[3-[N" -(2-aminoethyl)aminosulfonyl]-4-chloro-2-hydreixyphenyl]-N'-{2-chlorophenyl) 

urea trifluoroacetate 

Following the general procedure for Boe deprotection outlined in example 36, N-(3-[N"-[2-

(tert-butoxycarbonylamino )ethyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-{2-

5 chlorophenyl) urea (57mg, 0.1 lmmol) was stirred in trifluoroacetic acid to form the desired 

product (5lmg, 87%). LC-MS (m/z) 419.2 (M+). 

Example 150: Preparation ofN-[4-chloro-2-hydroxy-3· (N",N"­

dlmethylaminosulfonyl)pbenyl]-Nt-(2-cblorophenyl) urea. 

10. a) N-dimethyl-2,6-dichloro-3-nitrobenzenesulfonamide 

15 

Following the general procedure for sulfonamide formation ootlined iil example 15, 2,6-
dichloro-3-nitrobenzenesulfonyl chloride (2.0 g, 6.9 mmol), dimethylamine (2.0 M in· 

MeOH, 3.5 rnL, 6,9 mmol) and triethylamine ( 1.44 mL, 10.35 mmol) were reacted to form 

the desired product (1.45 g, 70.4 %). El-MS mlz 298 (M-Ht. 

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-nitrobenzeiiesulfonamide (2.64 g, 8.83 mmol), NaH (60 %, 1.06 g, 26.5 mmol) 

and water (191 mg, 10.6 nunol) were reacted to form the desired product (2;3 g. 93 %). EI..; 

20 MS m/z 279.5 (M·H)-. 

c) N" ,N"-dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

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 

25 and Pd/C (2.3 g) to form the desired product (2.0 g, 97 %). EI-MS mlz 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"-

30 dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (200 mg, 0.8 mmol) and 2-

chlorophenylisocyanate (123 mg, 0.8 mmol) were coupled to form the desired urea (270 

mg, 83 %). EI-MS m/z403.2 (M-Ht. 

Example 151: Preparation of N·[4·cbloro-2-hydroxy-3·(aminosulfonyl)pbenyl]-N'-(2· 

35 chloro-3-ftuorophenyl) urea 

a) 2-chloro-3-fluoronitrobenzene 
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To a-78"C solution of 3,.~uoronitrobenzene (2 g, 14.2 mmol) in THF (30 mL) was added 

N-chlorosuccinimide (5.69 g. 42.6 mmol) in THF (20 mL). NaHMDS (l M in THF, 28.4 

mL, 28.4 mmol) was then adcied dropwise to maintain an intemaltemperature below-75"C. 

The resulting.mixture w~ stirred for 30 min at-78°C. Then it ·"~s partitioned between 5~ 
S of HCl and ethyl acetate. The combined organic layer is dried ov~r MgSO., and filtered. The 

solvent was evaporated mid chromatography ofthe resulting soli~ on silica ge) (20% Ethyl 

acetate/ Hexane) gave the desired product(231mg,9.2 %). El-M~ m/z 176.5 (M). 

b) 2-chloro-3-fluoroaniline 

10 To the solution of 2-chloro-3-fluoronitrobentene (231 mg. J.32 mmo1) in ethanol ( l 0 ml), 

Tin (II) chloride (1.48 g, 6.6 mmol) was added. The reaction mi.Xt1Jre was stirred at room 
temperature for 16 hours; The NaHCOJ (aq) was added .to pH= 7. Then was extracted with 

ethyl acetate (3x). The combined organic layer was dried overM~SO,, filtered and . · 

concentrated under reduced pressure to give desired product (136·mg, 71 %). EI-MS m/z 

IS 146.5 (~). 

c) N-[4"'chloro-2-hydr0xy":"3-(aininosulfonyl)pheny1J·N'-(2-chlol'Q":'3-fluorophenyl) urea 

To a solution of2-chloro":'3-fluoroaniline (136 mg, 0,94 mmo1) ip toluene (10 mL), 

tripbosgene (ll I mg, 0.37 mniol) and triethyl amine (0.13 mL, l.12 mmol) were added. 

20 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'"cbloro-2-

hydroxybenzenesulfonamide (104 mg, 0.47 mmol) in DMF (l mL), The reaction mixture 

was stirred at room temperature for 16 hours. Chromatography, 9f the resulting liquid on 

silica gel (30%Ethyl aceJate/Hexane) gave desired product (80 mg, 43%). El-MS m/z 395.2 

25 (M}. 

Example 152:Preparation of N-[ 4-chloro-2-hydroxy-3-(amin95ulf~l)phenyU·N'-(2-
bromo-3-0uoropbenyl) urea 

a) 2-chloro-3-fluoronitrobenzene 

30 To a-78"C solution of 3 .. fluoronitrobenzene (2 g, 14.2 mmol) in 'PiF (30 mL) was added 

N-bromosuccinimide (7 .58 g, 42.6 mmol) in TI.IF (20 mL), Nalll,IDS (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% 

ofHCL and ethyl acetate .. The combined organic layer is dri~~ over MgS04 and filtered. 

35 The solvent was evaporated and chromatography of the resulting 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-chJoro-3-fluoroaniline· 

To the solution of 2-bromo-3-fluoronitrobenzene (I 00 mg. 0.46 mmol) in ethanol (5 ml). 
Tin (II) chloride (520 mg, 2.3 mmol) was added. The reaction mixture was stirred at room 
temperature for. 16 hours; The NaHC03 (aq) was added to pH= 7. Then was extracted with 

5 ethyl acetate (3x). The combined organic layer was dried over MgS04, filtered and 

concentrated under reduced pressure to give desired product (80 mg. 93%). EI-MS m/z 191 
(M}. 

c) N-[4-chloro-2-hydroxy-3-(aminosulfonyl)phenyl)-N'-(2-bromo-3-fluorophenyl) urea 
10 To a solution of2-bromo-3~fluoroaniline (42 mg. 0.0.22 mmol) in toluene (S 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 

IS was stirred at room temperature for 16 hours. Chromafography of the resulting liquid on 
silica gel (30%Ethyl acetate/Hexane) gave desired product (7 mg, 7 %). El-MS rn/z 439.6 
(~). 

Example 153; 154 and 155: Preparation ofN-(2-bromophenyl)-N'-[4-chloro-3-[(1· 
20 ethyl-pyrrolidin-2-yl)metbylaminosulfonyl]·2-hydroxyphenyl] urea hydrochloride, N..; 

[4-chloro-3-((l·ethyl-pyrrolidin-2-yl)methylaminosulfonyl]-2-hydro:xyphenyl] N'-(2,3· 
dichlorophenyl) urea hydrochloride and N-(4-chloro-3-[(1-ethyl-pyrrolidin-2-
yl)methylaminosulfonyl]·2-hydroxyphenyl]-N'-(2-chloi'Ophenyl) ·urea hydrOchlorlde 
N-[(1-ethyl-pyrrolidin-2-yl)methyl]-2,6-dichloro-3-nitrobenzenesulfonamide 

25 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 (882mg, 6.88mmol) and triethylamine(l.92mL, 13.76mmol) were reacted. The 
crude product (2.64g) was carried on to the next step without purification. LC-MS (m/z) 
382.Q(M+). 

30 

N-[(l-ethyJ-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.SOg), 60% NaH 

(471mg, l l .78mmol) and water (85µL, 4;72mmol) were reacted to form the crude product 
35 (l.98g), which was carried on to the next step without purification. LC-MS (rnlz) 364.2 

(M+). 
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N-[(l-ethyl-pyrrolidin-2-yl)methyl]-3-amino-6-chloro-2-hydr()X)'bcnzenesulfonamide 

Following the general hydrogenation procedure outlined in exarl'.lple 15, crude N-[(l-ethyl­

pyrrolidin-2-yl)methyl]~6-chloro-:-2,..hydroxy-3-nitrobenzenesulf9namide (2.18g) was 

reduced with hydrogen and JO% Pd/C (300mg). The crude prod'1ct (l..85g) was carried on 

5 to the next step ,without p~fication. 

N-(2-bromophenyl)-N'-[4-chloro-3-((1-ethyl-pyrrolidin-2-yl)methylaminosulfonyl]-2-. 

hydro~yphenyl] urea hydrochloride 

Following the general prq<;edure for urea formation outlined in example.15, crude N-[(l-

10 ethyl-pyrrolidin-2-yl)methyl]-3"."amino-6-chloro-2-hydroxybenzene,-sulfonamide (616mg) 

and 2"."bromophenylisocy~ate (176mg; 0 .. 89mmol) were coup1e4 to form the desired urea 

(l4mg, 3% for4 5teps). LC-MS (rn/z) 533.0 (M+) 

N-[ 4-chloro,-3-[ (l-ethyl-pyrrolidin-2-yl)methy laminosulfonyJ]-2-hydroxyphenyl] N'-(2,3-

15 dichlorophenyl) urea hydrochloride 

20 

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

ethyl-pyrrolidin-2-yl)methyl]-3-amino-6-chloro-2-hydroxybenzene-sulfonamide (616mg) 

and 2,3-dichlorophenyJisocyanate (167mg, 89mrilol) were coupled to form the desired urea 

(13mg, 2.3% for 4 steps)~ LC-MS (m/z) 523.2 (M+) 

N-[4-chloro-~-[(l-ethyl-pyrrolidiJl-2-yl)methylaminosuJfonyl]-2-hydroxyphenyl]-N'-(2-

chlorophenyl) urea hydrochloride 

Following the general Pl'()cedure for urea formation outlined in example 15, crude N-[(l­

ethyl-pyrrolidif!-2-yl)methyl]-3-amino-6-chloro-2-hydroxybenzene-sulfonamide (410mg) 

25 and 2-chloropbenylisocyanate (249mg, l.62mmol) were coupled to fonnthe desired urea 

(SOmg, 9 .. 6% for4 steps). LC-MS (m/z) 487.2(M+) 

30 

METHOD OF TREATMENT 

35 The compounds of Formula (I). or a phannaceuti~ally a<;ceptable 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 
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unregulated IL-8 cytokine production by such mammal's cel1, such as but not limited to 

monocytes andlor macrophages, or other chernokines which bind to the IL-8 a. or 

f3 receptor, also referred to as the type I or type II receptor. 

Accordingly, the present invention provides a method of treating a chemokine 

5 mediated disease, wherein the chemokine is one which binds to an IL-8 a or f3 receptor and 

which method comprises administering an effective amount of.a compound of Formula (I) 

or a pharmaceutically acceptable salt thereof. In particular, the chemokines are IL-8, 

GROa, GR0(3, GROy, NAP-2 or ENA-78. 

The compounds of Formula (I) are administered in an amount sufficientto inhibit 

JO: cytokine function, in panicular IL-8~ GROa, GR0(3, GROy, NAP-2 or ENA-78, such that 

they are biologically regulated down to nornial levels of physiological function, or in some 

case to subnormal levels, so as to ameliorate the disease state. Abnormal levels of IL-8, 

GROa., GROf3, 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} 

15 any cell associated IL-8, GROa, GROf3, GROy, NAP-2 or ENA-78 above normal 

physiological levels; or (iii) the presence of IL-8, GROa, GR0(3, GROy, NAP•2 or ENA-78 · 

above basal levels in cells or tissues in which IL-8, GROa, GROf3, GROy, NAP•2 or ENA-

78 respectively, is produced. 

The compounds of Formula (I), in generally have been sho"".11 to have a longer tin 

20 and improved oral bioavailabilty over the compounds disclosed in WO 96/25157 and WO 
97/29743 whose disclosures are 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 : 

25 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 disease, allograft 
rejections, malaria, restinosis, angiogenesis, atherosclerosis, osteoporosis, gingivitis arid 

30 undesired hematopoietic stem cells release and diseases caused by respiratory viruses~ 

berpesviruses, and hepatitis viruses, meningitis, herpes encephalitis, CNS vasculitis, 

traumatic brain injury, CNS tumors, subaracbnoid hemorrhage, post surgical trauma, 

interstitial pneumonitis;. hypersensitivity. crystal induced arthritis, acute and chronic 

pancreatitis, acute alcoholic hepatitis, necrotizing enterocolitis, chron.ic sinusitis, uveitis, 

35 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 volume reduction, pulmonary fibrosis, pt)lmonary hypertension, 
~ ' 

right ventricular hypertropr, sarcoidosis, small airway disease, ventilation-perfusion 

mismatching, wheeze and lupus. 

These diseases are primarily characterized by massive neutrophil infiJti"ation, T-cell 

infiltration, or neovascular growth, and are associated with increased IL-8~ GROa, GROp, 

GROy, NAP-2 or ENA"". 78 production which is responsible for the chemotaxis of 

neut~phils into the inflammatory site or the directional growth of endothelial cells. In 

contrast to other inflam~~oty cytokines (IL-1, TNF, and IL-6), ~8, GROa, GROfl, 

IO GROy, NAP-2 o(ENA-78 have the unique property of promoting neutrophil chemotaxis, 

enzyme release including but not limited to elastase release as w".11 as superoxide 

production and activation. The .a-chemokines but particularly; G~Oa, GRO(i, GROy, 

NAP-2 or ENA"". 78, Working through the IL-8 type I or II receptor can promote the 

neovascularizati<>n of tu~ors by promoting the directional grow~h of endothelial cells. 

15 Therefore, the inhibition ()f IL-8 induced chemotaxis or activation would lead to a direct 

reduction in the neutrophilinfiltration. 

Recent evidence. also implicates the role of chemokines· ~n the treatment of HIV 

infections, Littleman etal., Na.ture 381, pp. 661 (1996) and Koop et al., Nature 381, pp. 667 

(1996). . . 

20 . Present evidence also indicates the use of IL-8 inhibitors µi the treatment of 

atherosclerosis. The first reference, Boisvert et al., J.Clin. lnve5t, 1998. 101:353-363 .. 
shows, through bone marrow transplantation, that the absence of Il..-8 receptors on stem 

cells (and; therefore, on·monocytes/macrophages) leads to a reduction in the development 

of atherosclerotic plaques in LDL receptor deficient mice. Addiµonal supporting references 

25 are: Apostolopoulos, et aL, Arterioscler. Thromb. Vase. Biol. ~?9,6, 16:1007-1012; Liu, et 

al., Arterioscler. Thromb: yasc. Bio), 1997, 17:317-323; Rus, et al., Atherosclerosis. 1996, 

127:263-271.; Wang et al., J. Biol. Chem. 1996, 271:8837-8842; Yue, et al., Eur. J. 

Phannacot 1993, 240:81-84; Koch, et al., Am. J. Pathol., l993, 142:1423-143L; Lee, et al., 

Iminunol. Lett.1996, 53, 109-113.; and Terkeltaub etal.,Arterioscler. Thromb., 1994, 

30 14:47-53. 

The present invention also provides for a means of treatiJ1g. in an acute setting, as well as 

preventing, in those individuals deemed susceptible to, CNS injUtjes by the chemokine receptor 

antagonist compounds of formula (I). 

CNS injuries as. defined herein include both open or penetrating head trauma, such 

35 as by surgery, or a closed ~ead trauma injury, such as by an injury to the head region. Also 

included within this definition is ischemic stroke, particularly t~ the 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 a8 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 
5 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 prainflammatory actions; including endothelial leukocyte 

adhesion molecule expression. Leukocytes infiltrate into ischemic brain lesions and hence 
compounds which inhibit or decrease le~e]s of TNF·would be useful for treatment of 

10 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. ofVaisc & Clinical Physiology and Pharmacology, Vol. 3; 
No. 2, pp. 99-107 ( J 992) whose disclosure is incorporated herein by reference. Treatment. 

15 which reduced edema formation, wa8 found to improve functional outcome in those 
animals treatect 

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 ieduction in neutrophiJ chemotaxis mid activation. ·The discovery that the 

20 compounds of Formula (I) are inhibitors ofIL-8 binding is based upon the effects of the 

compounds ~fFormulas (I) in the in vitro receptor binding assays which are described 
herein. The compounds of Fonnula (I) have been shown to be inhibitors of type II IL-8 
receptors. 

As used herein, the tenn "IL-8 mediated disease or disease state" refers to any and 
25 all disease states in whichIL-8, GROa, GROIJ, GROy; NAP-2 or ENA-78 plays a role, 

either by production of IL-8, GROa, GROj3. GROy, NAP-2 or ENA-78 themselves, or by 
IL-8, GROa, GROp, GROy, NAP-2 or ENA-78 causing another monokine to be released, 
such as but not limited to IL-1, IL-6 orTNF. A disease state in which, for instance, IL-1 is 
a major component, and whose production or action, is exacerbated or secreted in response 

30 to IL-8, would therefore be considered a disease state mediated by Il..-8. 

As used herein, the term "chemokine mediated disease or disease state" refers to 

any and all disease states in which a chemokine which binds to an IL-8 a or p receptor 
plays a role, such as but not limited to IL-8, ORO-a, GRO-p, 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 
35 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 ~rbated or secreted in response to :U..-8. would therefore be 

considered a disease stat~ mediated by JL-8. 

As used herein, t}ae term."cytokine" refers to any secrete4 polypeptide that affects 

the functions of cells and is a molecule, which modulates interactfons between cells in the 

S immune, inflammatory or hematopoietic response. A cytokine.includes, but is not limited 

to, monokines and lymphokines, regardless of which .cells produce them. For instance, a 

monokine is generally refeJ'.l"ed to as being.produce~ and secreted by a mononuclear cell, 

such as a macrophage an~or monocyte .. Many other cells however also. produce 

monoki.nes, such as natural ki11er cells, fibroblasts, basophils, neutrophils, .endothelial cells, 

IO brain astrocytes, bone marrow stromal cells, epideral keratinocytes and B-lymphocytes. 

15 

Lymphokines are generally referred to as being produced by lymphocyte cells. Examples 

of cytokines include, but.ll(C not limited to, Interleukin-) (IL-1), Interleukin-6 (IL-6), 

lnterleukin-8 (IL-8), Tumor Necrosis Factor-alpha (TNF-a) and Tumor Necrosis Factor 

beta (TNF-B). 

As used herein, the term "chemokine" refers to any secreted p9lypeptide 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 tenn "cytokine" above. A chemokine is 

primarily secreted through cell transmembranes and causes chemotaxis and activation of specific 

white bloo.d cells and leukocytes,·neutraphils, monocy~. macrophages. T-cells, B-cells, 

20 endothelial cells and smootfa muscle ~lls. Examples of chen101cines include, but are not limited 

to IL-8, ORO-a. GRO-p, GRO-y, NAP-2, ENA'.".78, IP-10; ~IP".' lex, MIP-(3, PF4, and MCP 1, 2, 

and3. 

In order to use a compound of Formula (I) or a pharmaceutically acceptable salt. 

thereof in therapy, it will normally be.formulated into a·phannaceutical composition in 

25 accorc;lance with standard. ptiarmaceutical practice. This inventio11. therefore, also relates to 

a pharmaceutical composition comprising an. effective., non~toxic amount of a compound of 

Formula (I) and a pharmaceutically acceptable carrier or diluen~; 

Compounds of Formula (I), pharmaceutically acceptable salts thereof and 

pharmaceutical compositions incorporating such may. conv~nie,ntly be administered by any 

30 of the routes conventionally used for drug administration, for instance, orally, topica11y, 

parenterally or by inhalation. The compounds. of Fonnula (I) may be administered in 

conventional dosage forms prepared by combining a compound of. Formula (I) with 

standard pharmaceutical carriers acccirding to conventional pro~res. The compounds of 

Formula (I) may also be administered in conventional dosagesin c:ombination with a · 

35 known, second therapeutically active compound. These procedures may involve mixing, 
. . . : . . . 

granulating and compressing or dissolving the ingredients as appropriate to the desired 

preparation. It will be 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 we11-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. 

s .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. 

peanu~ 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 

IO 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 lo:zenge. The amount of solid carrier will vary widely but 

preferably will be from about 25mg to about lg. When a liquid carrier is used, the 

15 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 (I) externally to 

the epidennis or the buccal cavity and the instillation of such a compound into the ear. 'eye 

20 and nose, such that the compound does not significantly enter the blood stream. In contrast, 

systemic administration refers to oral, intravenous. intraperitoneal.and intramuscular 

administration. 

Fonnulations suitable for topical administration include liquid or semi-liquid 

preparations suitable for penetration through the skin to the site of inflammation such as· 

25 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% w/w, for instance from l % to 2% by weight of the Fonnulation. It may 

however comprise as much as 10% w/w but preferably willcomprise less than 5% wlw. 

more preferably from 0.1 % to 1 % w/w of the Formulation. 

30 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 

35 such as castor oil or arachis oil. 

Creams, ointments or pastes according to the present invention are semi-solid 

fonnulations of the active ingredient for external application. They may be made by 
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mixing the active ingredient in finely".'divi~ or pQwdered form, alone or in solution or 

suspension in an aqueoµ~ or non-aqueoµs fluid, with the aid of suitable machinery, with a 

greasy or non-greasy base. The base :Qlay compP.se, hydrocarl>~ns such as hard, soft or 

liquid paraffin, glycerol, beeswax, a me~~lic soap; a mucilage; flll oil of natural origin such 

5 as almond, corn, arachis, castor or olive ojl; WOQl ~t or its detjV.atives or a fatty acid such 

as steric or oleic acid tog~~er with an alcohol sue~ .as propyl~~e· 'glycol or a macrogel. The 
. .. . . .. ··:' .. 

formulation may incorp()rate any suitJ1ble surface active agent 'sµch as an anionic; cationic 
. . . . 

or non-ionic surfactant such as a sorbitan ester or a polyoxyethylene derivative thereof. 

Suspending agents such ~ natural gums, c~llul~e derivatives ~ inorganic materials such 

10 as silicaceous silicas, and other ingredients such aslanolin, may"also be included. 
. . . . . . . ' . 

Drops according to the Preserit invention lllay comprise sterile aqueous or oily 

solutions or suspensions ~d may be prepared by d~ssolving the ~tive ingredient in a 

suitable aqueous solution Of a bacteric;id~l and/or fungicidal agent and/or any other suitable · 
• • • ' I ' 

preservative, and preferably including a surface active agent.. 'n.e resulting solution may 

. 15 then be clarified by filtratiQn, transferred to a su~table container which is then sealed and 

sterilized by autoclaving or maintaining at 98".'lOO~C. for half~~ hour. Alternatively~ the 

solution may. be sterilized by filtration anc;l :transferred to the container by an aseptic 

technique. Examples ofbactericidal and fungicidal ~nts suitable for inclusion in the 

drops.are phenylmel'C'1ri<( J1itrate or ac;etate (0.002%); benzalko11ium chloride (0.01 %) and 

· 20 ·· chlorhexidine acetate (0.()1% ). S~table solvent$ for the preparation -of an oily solution 

include glycerol, diluted alcohol and propylene gly~«;>l. 

Compounds of formula (I) mity be admi~istered parenterally, that is by intravenous, 
. . . . . . . 

intramuscular, subcutaneous intrartasitl, intr8reeta1~·intravaginal or intraperitoneal 
, . . . 

: administration. The su~taneous and, intramuscqlar fon'nS of.parenteral administration are 

. 25 generally preferred. Appropriate do~geforms for such admi~stration may be prepared by 

conventional techniques .. Compound~ of Formula (I) may also:b~ administered by 
. . . . : . . . 

inhalation ntat is by intranasal and oral inhalation administration. Appropriate dosage · . . ' . . . . 

forms for such administration, such as an aer9sotformulation or a metered dose inhaler, 

may be prepared by conventional techniques. · : 

30 For all methods of use disclosed ~erein for the compoui:ids of Formula (I) the daily 

oral dosage regimen will preferaf>Jy be from aboqt 0.01 to about 80 mg/kg of total body 

weight. The daily parenteral do~ge ~gimen about 0.001. to about 80 mg/kg of total body· 

weight. The daily topical dosage, regimen will preferably be fro.m 0.1 mg to 150 mg, 

administered one to four, preferab•y two or th~ ti.mes daily. The daily inhalation dosage 

35 regimen wilJ preferably be from about 0.01 mglkg·to about 1 mg/kg per day. It will also be 

recognized by one of skill in the art that the optimal quantity and spacing of individual 

dosages of a compound of Formula (I) or a pharmaceutically acceptable salt thereof will be 
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::. ~J~:-;:~+ . 
determined: by the naiUi~ .. -and extent of the condition being t~ted, the form, route and site 

. :·:t:\::·1~-~ .: .. ~.~:~·.::~·.Y 
of administration, anii'tll'~ particular patient being treated, and iha:t slich 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 ofa compound of Formula (I) 

S 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 

10 scope of the present invention . 

. BIOLOGICAL EXAMPLES· 

The Il..-8, and GRO-a chemokine inhibitory effects of compounds of the present 

invention are determined by the following in vitro assay: 

Receptor Binding Assays: 

15 · ·[1251] Il..-8 (human recombinant) is obtained from Amersham Corp., Arlington 

Heights, IL, with specific activity 2000 Ci/mmol. ORO-a is obtained from NEN- New 

England Nuclear. All other chemicals are of analytical grade. High levels of recombinant 

human Il..-8 type a and P receptors were individually expressed in Chinese hamster ovary 

cells as described previously (Holmes, et al., Scienc~ 1991, 253, 1278). The Chinese 

20 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 changed to lOmM Tris-H~. lmM MgS04, 0.5mM EDTA (ethylene­

diaminetetra-acetic acid), lmM PMSF (a-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin, 

pH 7 .5. Membrane protein concentration is determined using Pierce Co. micro-assay kit 

2S using bovine serum albumin as a standard. All assays are performed in a 96-well micro 

plate fonnat. Each reaction mixture contains 1251 IL-8 (0.25 nM) or 1251 GRO-a. and 0.5 

µg/mL of Il..-8Ra or 1.0 µg/mL ofIL-8R~ membranes in 20 mM Bis-Trispropane and 0.4 

mM Tris HCI buffers, pH 8.0. containing 1.2 mM MgS04, 0.1 mM EDTA, 25 mM Na and 

0.03% CHAPS. In addition, drug or compound of interest is added which has been pre-

30 dissolved in DMSO so as to reach a final concentration of between 0.01 nM and 100 uM. 

The assay is initiated by addition of 1251-JL.8. After l hour at room temperature the plate 

is harvested using a Tomtec 96-well harvester onto a glass fiber filtennat blocked with 1 % 

polyethylenimine/ 0.5% BSA and washed 3 times with 25 mM NaC10 10 mM TrisHCl, 1 

mM MgS04, 0.5 mM EDTA, 0.03 % CHAPS, pH 7 .4. The filter is then dried and counted 

35 on the Betaplate liquid scintillation counter. The recombinant IL-S Ra, or Type I, receptor 

is also referred to herein as the non-permissive receptor and the recombinant IL-8 RP. or 

Type II, receptor is referred to as the permissive receptor. 
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Representative co.mpound.o; of fQJ1.11U1a (I). Examples 1 Jo 106 have exhibited 

positive inhibitory activity in this assay aPGso levels< 30 uM. 
. . . . . . . 

Chemotaxis Assay : . · ... 

The in vitro inhib(~ory proper*s of these. coµipounds 8*¢ determined in the 
:·.· . . . ... . ·: ;·. 

S neutrophil chemotaxis ass~y as descrif:?~ ~n ~rre,nt P.rotocols i~:ipimunology, vol. I, Suppl 

l, Unit 6.12.3., whose di~cJosure isinc.orporated b~~ill by refereh~e in its entirety. 

NeutrophiJs where isolate~· from hum~ 6iood as de~~ribed in Oirr:ent Protocols in ·. . . ·.. . . . . 

lmmu~ology Vol I,. Supp( l Unit 7 .23.1, whose di$Ciosure is i11cotporated herein by 

reference in its entirety .. .ftie chemoatt:ractan~ n.'.~8~ ·GRQ..;a, o~O..p, ORO-y and NAP-2 
. . . . . .. . . ~ 

10 are placed in the bot~om chamber of a 48 multiwell chamber (Neu~o Probe, Cabin John, 

MD) at a concentration between 0.1 andlOO n:M. 'Tile two cha111bers are separated by a 5 
. ; . . . . 

uM polycarbonate filter .. When COmPQunds Of this invention are teSted, they are mixed with 

the cells (0.001 - 1000 nM) just pri~r t~ the addition:9f the cells·t~:the upper chamber . 

. Incubation is allowed to proceed for betw~n abo1lt 4S and 90 ~i~:at about 37oc in a 

15 humidified incubator with,S% CQi. At tl}e en(i of-the incubation;]~eriod, the polycarbonate 

membrane is removed and the top.sjde w~hed, the µ:iembrane then stained using the Diff 

Quick staining protocol cBaxter Producis, :McG;i~ P~k, JL, USA); Cells which have 

. chemotaxed to the chemoltjne are. vis~~ly c()unte<i using a.mici:!:>~ope. Generally; four · 

. fields are counted for each sample, these n~berS :~ averaged '.to.give the average number 

.20 of cells which had migrat~~ .. Each s~ple is tested i~ triplicat~.ari<l each compound 
. • "!· : ••• 

. repeated at l~t four times, To.certain cells (p9sitiy~ controkt;!lls) no compound is added, 

these cells represent the maximum cbeino~tic resp0nse of the cells~ In the case where a 

negative control (unstimul~) is desired, n~ chcm1~~ne is ad~d· to the bottom chamber. 

The difference between.th~ positive coptrol and th~ negative control represents the 

25 chemotactic activity of the cells . 

. Elastase Release Ass•v: , ·· 
The compounds of this inventic:>n are tes~d for their al>i~ity to prevent Elastase · 

.release from human neutrophils. ~eutrophilsare. isolated from.human blood as described in 

Current Protocols in lm~~nology Vol, i:, Suppl l .U~it 7.23.1. J:rMNs 0.88 x 1o6 cells 

30 suspended in Ringer's Solution (NaCl J18, KCl4.56~ NaHC03:~; KH2P04 1.03, Glucose 

11.1, HEPES S mM, pH 7.4) are place~ in eac~ wellof a 96 well plate in a volume of 50 ul. 
: .. . . 

To this plate is added the .test compouli~ (O:C)OJ "'." 1000 nM) in ayolume of SO ul, 

Cytochalasin B in a vobi~ of SO ul (2Quglml) im.d Ringers bu~fer in a volume of 50 ul. 

These cells are allowed te>.warm (37°C, S%CQ2, 9s% RH) for5 :.run beforeIL-8, OROcx, . . .. 

35 GROJ3, GROy or NAP-2 at a final conc~n~ati<m ~f 0.01 ~· lOOO:Ji¥ was added. The reaction 

is allowed to proceed for 45 min before the 96 w~llplate is centPfuged (800 xg S min.) and 

100 ul of the supernatant removed. This supema.~~ is •added to.~ second 96 well plate 
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followed by an artificial;'~.~~,tase substrate (MeOSuc-Ala-Ala-~9~yat-AMC, Nova 

Biochem, La Jolla; CA) ~Wflnal concentration of 6 ug/ml diss!~~~a ]n phosphate buffered 

saline. Immediately, tbe'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 

5 . of Nakajima et al l Biol. Chem. 254 4027 (1979). The amount of Elastase released from the 

PMNs is calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation. 

TNF-a in Traumatic Brain Injurv Assay 

The present a.<1say provides for examination of the expression of tumor necrosis factor 

mRNA in specific brain regions, which follow experimentally, induced lateral fluid-percussion 

10 traumatic brain injury (TBI) in rats. Adult Sprague-Dawley rats (n=42) were anesthetized with 

sodium pentobarbital (60 mg/kgt i.p.) and subjected to lateral fluid-percussion brain injury of 

moderate severity (2.4 atm.) centered over the left temporaparietaJ conex (n=18)t or "sham" 

treatment (anesthesia and surgery without injury. n= 18). Animals ate sacrificed by decapitation at . 

1, 6 and 24 hr. post injury. brains removed, and tissue samples of left (injured)parietal cortex 

15 (LC); corresponding area in the contralateraJ right cortex (RC), cortex adjacent to injured parietal 

conex (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-cx positive control RNA (macrophage= 100% ). A 

marked increase ofTNF- ex mRNA expression is observed in LH (104±17% of positive control, p 

20 < 0.05 compared with sham). LC (105±21%, p<0.05) and LA (69±8%, p< 0.01) in the 

traumatized hemisphere 1 hr. following injury. An increased 1NF- a 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- a 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%), 

25 RC (7±5%) and RA (26±6%, p < 0.05) at 6 hr but not at 24 hr following injury.· In sham (surgery 

without injury) or naive animals, no consistent changes in expression of TNF- ex 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-ex mRNA is 
. ' 

altered in specific brain regions. including those of the non-traumatized hemisphere. Since TNF-ex 

30 is able to induce nerve growth factor (NGF) and stimulate the release of other cytokine.<; from 

activated astrocytes, this post-traumatic alteration in gene expression of TNF-a plays an important 

role in both the acute and regenerative response to CNS trauma. 

CNS Injun mode) for IL-16 mRNA 

This assay characterizes the regional expression of interleukin-lB (IL-18) mRNA in 

35 specific brain regions following experimental lateral fluid-percussion traumatic brain injury 

(TBI) in rdts. 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 atln.) centered over the left teJDporaparietal cortex (n=18), or "sham" 

treatment (anesthesia and surgery without ~njury). Animals are sacrificed a"1; 6 and 24 hr. 

post injury, brains remov~ ~d tissue samples of left (injured) pari~ta1 cortex (LC), 

corresponding area in the contralateral right cortex (RC), cortex adjacent to injured parietal 

5 cortex (LA), corresponding. adjacent area in ~~ right cortex (RA), l~ft hippocampus (LH) 
. ~ . 

and right hippocampus (RH) are prepared, Total RNA ~s isolated ~<I Northern blot 

hybridization was performed and the quantity of brain ~sue IL-I~ ~RNA is presented as 

percent felative radioactivity ¢' IL-18 positive mac~:Ph~e RNA wJa~ch was loaded on the 

same gel. At 1 hr following brain injury, a marked ~d significant ~n1;rease in expression of 

10 Il.AB mRNA is observed in LC (20.0:t:0.7% of positiv~ control, n~~ p < 0.05 compared 
. . · ... ·. . . •' 

with sham animal), LH (24.5~0,9%, p < ().05) an~ LA (21.5±3.1%,p<0.05)in the injured 

hemisphere, which remained elevated up to 6 hr. post injuryJn the LC(4.0±0.4%~'n=6, 

p < 0.05) and LH (5.0±1.3%, p < 0.05). 1Ji sham or naiv~ animals, 1;1~ ~~pression oflL., lB 

mRNA is observed.in any of the respective: brain areas~ .These result~ indicate that 
. . . . . . . . . .· . ·: '··. 

15 .· following TBI, the temporal expression of Il.-1 B ~:"\ ~s regionally stimulated in. specific 

brain regions. These regiona.I changes jn cy~okines, sue~ as IL-1 B p~ay a role in the post-

traumatic. : ·:·. 

.. All publications, including but. p9t l~mited to ~atents and patent applications. cited 

. in this specification are herei~ incorparated by reference~ ifeach iµdividual publication 
. . .' ·.:· .. 

20 were specifically and individually indicated ~o be in~orporated by.J,'.Cference herein as 
. . . ' . . . .' · .. 

though fully set forth. 

The above description fully discloses th~ invention includ•ng preferred 

embodiments thereof. Modifications and h:µ.provei;n~~s 9f th~ ~b¢iments specifically 
. . ·. . . :t.. . ,. 

disclosed herein are within the scope of the following plaims. With~ut further elaboration, 
. . . . . . . 

25 it is believed that one skilled. i~ the art Cal), using the pr~ing de~cpption, utilize the 

present invention to its fullest extent .. Th~fefOre the ~pies herein are to be construed as 
. .· . : .. :... . . . . 

merely illustrative and not a limitation of t~ scope 9f the present i1wention in any way. 

The embodiments of the invention. in which an exclusive prop¢y or privilege is claimed 

are defined as follows. 
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What is Claimed Is: ·~ }:~i;·fi 

1. A compound of the formula (I): 

s 

(I) 

wherein 

Rb is independently hydrogen; N°R6R7• OH, ORa, C1 .. 5alkyl, aryl, arylC1-4alkyl. aryl 

JO C2-4alkenyl; cycloalkyl, cycloalk.yl CJ-5 alkyl, heteroaryl, heteroarylCJ-4alkYl. 

heteroarylC2-4 alkenyl, heterocyclic, heterocyclic Ct-48lkyl, or a heterocyclic C2.48]kenyl 

moiety, all of which moieties may be optionally substituted one to three times 

independently by halogen; nitro; halosubstituted c 1-4 alkyl; c 1-4 alkyl; amino. mono or 

di-Ct-4 alkyl substituted amine; ORa; C(O)Ra: NRaC(O)ORa; OC(O)NR6R7; hydroxy; 

15 NRgC(O)Ra; S(O)mtlla: C(O)NR6R7; C(O)OH; C(O)OR8 ; S(O)tNR6R7; NHS(O)tRlt;.or 

the two Rb substituents join to· form a 3-10 membered ring, optiona11y substituted and·, 

containing, in addition to optionally substituted Ct-4 alkyl, independently, 1to3 NR8,0, 

S, SO, or S02 moities which can be optionally unsaturated; 

Ra is an alkyl, aryl, arylC14aJkyl, heteroaryl, heteroaryl Ct-481kyl, heterocyclic, COORa:', oi' a 

20 heterocyclic Ct-4alkyl moiety, all of which moieties may be.optionally substituted; 

Ra' is an alkyl, aryl, arylC1-481kyl, heteroaryl, heteroaryl C14alkyi; heterocyclic ora 

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; 

25 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; 

R1 is independently selected from hydrogen, halogen, nitro, cyano. Ct-10 alkyl, halosubstituted 

30 Ct-10 alkyl, C2-10 alk.enyl, C1-10 alkoxy, halosubstituted Ct-toalkoxy. azide, S(O)tR4. 

(CRgRg)q S(O}tR4. hydroxy, hydroxy substituted C14alkyl, aryl, aryl C1-4 alkyl, aryl C2-10 

alkenyl, aryloxy, aryl Ct-4 alkyloxy, heteroaryl, heteroarylalkyl, heteroarylC2-10 alkenyl, 

heteroaryl Ct-4 alkyloxy, heterocyclic, heterocyclic C14alkyl, heterocyclicC14alkyloxy, 
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heterocyclicC2-10 alkenyl. (CRgRg)q ~s. (CRgRg)qC(O)NR4R,5. C2-10 alkenyl 

C(O)N14R5, (CRgRg)q C(O)NR4RIO. SCC>>3Rs, (CRgRg)q qo)RJ 1. C2-10 alkenyl 

C(O)R 11. C2-1 O alkenyl C(O)OR 11 • (CRgRg)q C(O)OR 11,((:RgRg)q OC(O)R 11, 

(CRgRg)qNR4C(O)Rn, (CRgR.g)q C(~~R5, (CRgj~jq NR4C(NR5)R 11 • (CRgRg)q 

5 NHS(O)tR 13• (CRgRg)q S(O)(NR4R5. or two Rt moieties t?~ether may form O-(CH2)sO or 

a 5 to 6 membered saturated or unsaturated·ri~g. and wherein:ihe alkyl, aryl, arylalkyl, 

heteroaryl, heterocyclic moieties may be option~lly substitri~f:d; 
R4 and Rs are independently hydrogen." optionally RJbstituted c!"-4 alkyl, optionally substituted 

. . . . . . 

aryl. optionally substituted aryl Ct-4flllcyl, optionally substjtl.i,t~d heteroaryl, optionally 

10 substituted heteroaryl C1_4alkyl, heterocycl~c. heter~yclictl-4 alkyl, or R4 and Rs 

together with the nitrogen to which they are attached fonn a-~ to 7 member ring which may 
:• . . .... 

optiona11y comprise an additional heteroatom selected from-(); N and S; 

R6 and R7 are independently hydrogen, Qr a C1~4·a1kyl, hetero~ri.l,:aryl, aklyl aryl, alkyl Ct-4 

heteroaJkyl, which may all be optionally substituted or R6 ilrl<i~7 together with the 
. • "2· . 

15 .. nitrogen to which they are attached· fonn a 5 to 7 'member ri!lg which ring may optionally 

contain an additionalheteroatom is selected frorrfoxygen, nitrpgen or sulfur, and which 

ring may be optionally substituted; 

Y is hydrogen, halogen,nitro, cyano, halosubstituted Ct-10 alkyl'. Ct-10 alkyl, C2-10 alkenyl •. 

· CJ-Io alkoxy, hal()slibstituted C1~ i o alkoxy, azide, (CRgRs)qS(O)tRa• (CRgRg)qORa, 

20 hydroxy. hydroxy substituted C1-4~kyl. aryl; :arylC1.;.4 alk)i-~loxy, arylCt-4 alkyloxy, 

aryl C2-io:alkenyl, heteroaryl, heteroarylalkyl. h~teroaryl Cl4aJkyJoxy, heteroaryl C2-10 -· . . ~. . : . . . . . 

alkenyJ, heterocyclic~ heterocyclic C1~4alkyl; heterocyclicC2.:;io alkenyl. 

(CRgR.g)qNR4Jl5, C2-i'oalkenyJ.C(O)NR4Rs, (CRgRg)qC(Q)NR4,R5, (CRgRg)q 
. . . ·.. . ~- · .. 

C(O)NR4R 1 o. S(0)3Rg, (CRgRs)qC(O))l 11; C2~ IQ alkeny~G(O)R 1 1, 

.25 (CRgR3)qC(O)OR1 t. C2-1oalkenylC(O)OR11• (CRgRg)q()~CO)R]t. 
(CRgRg)qN'R4C(O)Rt t. (CRgRg)gNHSCO)tR 1); (CRgRg)q S(0)1N~5. 
(CRgR.g)qC(N'R.4)NR4R5, (CRgRg)q ~CcNRs>Rt l• or ~o Y moieties together may 

form 0-(CH2)s-O or a 5 to 6 memb~ ~at~ted or unsaturated ring, and wherein the 

alkyl, aryl, arylalkyl. heteroaryl, he~~aryl alkyl.'heterocyclic~heterocyclicalkyl groups 

30 may be optionally substituted; 

Rs is hydrogen or CJ-4 alkyl; 

Rg is hydrogen or a Ct-4 alkyl; 

Rto is C1-10 alkylC(O):iRs; 

R11 is hydrogen, optionally substituted CJ-4 alkyl, op~ionally subi;tituted aryl, optionally 
. . : .·. . 

35 substituted aryl Ct~Ikyl, optionally substituted heteroaryl,:optionally substituted 

heteroarylC1-4aJkyl, optionally substituted heterocyclic, or optionally mbstituted 

heterocyclicCJ-4J1lkyl; · , 
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R13 is suitably Ct-4 aJky,, aryl. aryl C1-4Wkyl. heteroaryl, he~~oary1C1-48lkyl, heterocyclic, 
.-:·:\<;r2~'. ··:,~~.;:.~ · .. 

or heterocycJicC i li:JW~J; ::»:'!Y• ·· 

or a pharmaceuticaUy acceptable salt thereof. 

5 2. The compound according to Claim 1 wherein RJ is substituted in the 4- position by an 
electron withdrawing moiety. 

3. .The compound according to Claim 2 wherein R1 is halogen, cyano ornitro. 

lO 4. The compound according to Claim 3 wherein R1 is halogen. 

5. The compound according to Claim 4 wherein R1 is independently, fluorine, chlorine, or 
bromine. 

15 6. The compound 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 a rnonocyclic ring. 

7. The compound according to Claim 6 wherein Y is halogen. 

20 8 .. The compound according to Claim 4 wherein Y is independently fluorine, chlorine, or 

25 

bromine. 

· 9. The compound according to Claim 1 wherein Rb 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, n is 1 or 2. RI is halogen, m 
is 1or2, and Rb is, independently, hydrogen, C 1-4 alkyl, C 1-4 alkyl substituted with 
C(O)OH, or C(O)ORa. 

30 11. The compound according to Claim 1 which isselected from the group consisting of: 
N-(2-Hydroxyl-3-aminosulfonyl-4-chlorophenyl)-W,-(2-bromophenyl) urea; 

N-(2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N'-(2,3-dichlorophenyl) urea; 

N-(2-Hydroxy-3-N"-benzylaminosulfony1-4-ch1oropheny1)-N'-(2-bromophenyl) ufea.; 
N-(2-Hydroxy-3-N"-benzylaminosulfonyl-4-chlorophenyl)-N'-(2,3-dichlorophenyl) urea; 

35 N-[2-Hydroxy-3-(N" ,N"-dimethyl)-aminosulfonyl-4-chlorophenyl]-N'-(2,3-dichlorophenyl) 
urea; 

N-(2-Hydroxy-3-N",N"-dimethylaminosulfonyl-4-chlorophenyl)-N'-(2-bromophenyl) urea; 
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.N-(2-Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N' .. (2-bromophenyl)·urea; 
. . . 

N-(2-Hydroxy-3-N"-methylaminosulfonyi4-chlorophenyl)-N'-(2,3:".(lichlorophenyl) urea; 

N-[2-Hydroxy-3-[N-(methoxycarbonylmethyl)am~nqsulfonyl]+<;hJ~,~ophenyl]-N'-(2,3-
. . . . ~ .. 

dichlorophenyl) urea; 

N-[2-Hydroxy-3-(N"-(2-m~t!toxylcarbonyl)-111Cthyl}·aminosulfon~~irchlorophenyl]-N'-(2-
.,. ; . 

bromophenyl) urea; ... 

N-[2-Hydroxy-3-[(N"-2-carboxymethyl)-aJninosulfonyl]-4-chlorop~~yl]-
: ·.· 

N'-(2,3-~chlorophenyJ) urea; · : ~ , 

N-[2-Hydroxy-3-(N"-2-carboxymethyl)-aminosulfonyl-4-chlorophenrJJ-N'-(2-bromophenyl) 

10 urea; 

N-[2-Hydroxy-3-aminosulfonyl-4-chlorophenyl]-N'-(2-chlorophe~~l)·urea; 

N-[2-Hydroxy-3-aminosulfonyl-4-chlorophenyl]-N'.,p~enyl urea; 

N-(2-Hydroxy-3-aminosulfonyl-4-chlorophenyJ)-N'-(2-phenoxyph~~Y.I> urea; 

N-(2.;.Hydroxy-3-[N"-(3-carboxyethyl)-aminosulfonyl]-4-chlorophenyl)-N'-(2-: 
. . ~ .. i ... 

. 15 bromophenyl) urea; . 

l'f-[2-Hydroxy-3-(isopropylaminosulfonyl)4-chloropheny1J:-N'-(2;i>rpmophen:yl) urea; 
,. 

N-[2-Hydroxy-3-(isopropylaininosulfonyl)-4-chlorQpbeliyl]-N'-(2-c~lorophenyl) urea; 

N-[2-Hydroxy-3-(isopropy~IDinosulfonyl)-4-chJorop~enyJ]-N'-(;3-:<tichJorophenyl) tirea; 

. N.:.( 4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2-methoxyphe1lyl) urea; 

20 N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2,3-methylen~dio;x:y 
.• . . ·.. . .: .. 

phenyl) urea; 

N-(2"."benzyloxyphenyl)-N'-( 4-chloro-2-hydroxy-3-aminosulf onylphenyl) urea; 

N-[3-:(N"-allylaminoi.-ulfonyl)-4-chloro-2-hydroxyp}lenyl]-N'.,(2Jdichlorophenyl) urea;· · 
. : . . . . . . . . . . . . . . : ' . ' ~ 

N-[4:-chloro-2-hydroxy-3-[N"-(2-trifluoroethyl)aminoSl)lfoJ)yl]phe,nylJ·N'-(2,3-

25 dichlorophenyl) urea; 

N-(2,3-dichlorophenyl)-N'-[2-hydroxy-4-ipethoxy~~-N"-:(phenylatajz;iosulfonyl)phenyl] 

urea; 

N-(2-bromophenyl)-N'-[2-hydroxy-4-methoxy-3-N"-(phenylamin~sulfonyl)phenyl] urea; 
.",·:·. 

N-[4-chloro-2-hydroxy-3-[N"-(2-methoxyethyl)aminosulfonyl]phenyl]-N'-(2,3-

30 dichlorophenyl) urea; 

N-(2-bromophenyl)-N'-[4-ch.loro-2-hydroxy-3.,.[N"-(2-methoxyethyl)a~inosulfonyl]phenyl]. 

urea; 
;,· > 

!>·. ::· 
N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3.,(4-morpholinylsulfOllYl)phenyl] urea; 

N-[4:-chloro-2-hydroxy-3-(4-morpholinylsulfonyl)phenyl]-N'-(2,~-:clichlorophenyl) urea; 

35 N~[3-[N"-[3-(tert-butoxycarbonylamino)propyl]aminosulfonyl]-~-chloro-2-

hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea; 
.; : 
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N-(2-bromophenyl)-N'-[3,;::[N"-[3-(tert-butoxycarbonylamino)p,ropyl]aminosulfonyl]-4-
chloro-2-hydroxyphen~1jifu:ea; {i~N~' · · 
N-[3-[N"-(3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2-bromophenyl) 

urea trifluoroacetate; 

S N-[3-[N".:.{3-arilinopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenylJ-N'-(2-bromophenyl) 

urea hydrochloride; 

N-[3-[N"-{3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-{2,3:. 

dichlorophenyl) urea trifluoroacetate; 

N-(2-bromophenyl)-N'-[3-[N"-[2-(tert-butoxycarbonylamino)ethyl)aminosulfonyl)-4-

10 chloro-2-hydroxyphenyl] urea; 

N-[3-[N''-{2-aminoethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]•N'-(2-bromophenyl) 

urea; 

N-(2-bromopheny 1)-N'-[3-[[ 4-(tert-butoxycarbonyl)piperazin-1-yl]sulfony I ]-4-chloro-2-
hydroxyphenyl] urea; 

15 N-[3-[[ 4-{tert-butoxycarbonyl )piperazin-1-y l]sulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2.3-

dichlorophenyl) urea; 

N-[ 4-chloro-2-hydroxy-3-( 1-piperazinylsulfonyl)phenyl]-N'-(2,3-dichlorophenyl) urea 
trifluoroacetate; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-{piperazin-l-ylsulfonyl)phenyl] urea · 
20 trifluoroacetate; 

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

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3.:.[N"-{3-

methylthiopropyl)aminosulfonyl]phenyl] urea; 

25 N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2,3-dichlorophenyl) urea potasium 
salt; 

N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2,3-dichlorophenyl) urea sodium salt; 

N-(2-bromophenyl)-N'-[4-chloro-3-[N",N"-di-(2-methoxyethyl)aminosulfonyl]-2-
hydroxyphenyl] urea; 

30 N-[4-chloro-3-[N",N"-di-(2-methoxyetbyl)aminosulfonyl]-2-hydroxypheilyl]-N'-(2,3:.. 

dichloropheny I) urea; 

N-(2-bromophenyl)-N'-[4-chloro-3-[N''-[2-(dimethylamino)ethyl]aminosulfonyl]-2-

hydroxyphenyl] urea hydrochloride; 

N-[4-chloro-3-[N"-[2-{dimethylamino )ethyl]aminosulfonyl]-2-hydroxypheilyl]-N'-(2,3-

35 dichlorophenyl) urea hydrochloride; 

N-[4-chloro-2-hydroxy-3-[N"-[3-(methylsulfonyl)propyl]aminosulfonyl]phenyl]-N'-{2,3-
dichlorophenyl) urea; 
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N-(2"'.'bromophenyl)-N'-[4-chloro-2-hydrc;>xy-3-:[N"-[3- . 

(methy lsulfonyl}propyl ]aminosulfonyl]phenyl] urea; 

N-[4"'.chloro-2-hydroxy-3-~"-:[2-(morp~olinyl)et~yl]aminosulfonyl]phenyl]-N'-(2,3-

dichlorophenyl} urea hydrochloride; 

5 N-[4-chloro-2-hydroxy-3-(l'l"-[2-(morp~olinyl)ethyl]alllinosulfoQyl]phenyl]-N'-(2-
. : . ' ·.' 

chlorophenyl) urea hydrochloride; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N''-[2-(4-

morpholinyl)ethyl]aminosulfonyl]phenyl] urea; 

N-[4-chloro-2-hydroxy-3-(4-thiomorphpliny lsulfonyl)pheny l]-N'-(2,3-dichlorophenyl) 

10 urea; 

N-(2-bromophenyl)-N'-[ 4-chloro-2-hydroxy-3-( 4-thiomorpholinyl~ulfonyl)phenyl] urea; 

N-(2-bromophenyl)-N'-[4~chloro-3-[N" ,N"-di-(2-hydroxyethyl)a~inosulfonyl]-2-

hydroxyphenyl] urea; .. . . 

N-(4-chloro-3.:[N" ,N"-di;.(2-hydroxyethyl)aminosuJfonyl]-2-hydroxyphenyl]-N'-(2,3-

15 ' 'dichlorophenyl) urea, 

N-[4-chloto-2~hyd~xy-3-[N" -[3-(m~thylsulfinyl)propyl]aminosulfonyl]phenyl]-N'-(2,3-
dichlorophenyl) urea; 

N-(2-bromophenyl)-N'-[~ch1~ro-2-hydroxy-3~[N"-[3~ 
' '' (inethyisulflnyl)propyJ]am~o~1funylJpheilyl] urea; . 

'' 20 N-(2-bromopheny 1)-N'-[3~[N'' ~[(l -tert-btito~y~i.ihony1piperidin4-
yl)methyl]aminosulfonyIJ4-C:hloro-2~hydroxyphenyiJ u.ia, 

N-[3-[N".'.[ (l~~rt-butoxy~arbonylpiperidin~yl)methyliaminosulf onyl]-4-chloro-2-. 

hydroxyphenylJ·N'-(2,3-di~hlori>phenyl)'uiea; 
·. N-[ 4-chloro-2-hydroxy-3~(1-oxidothio~or,PholinosU:lfony l)pheny l]-N'-(2,3-dichloropheny 1) 

25 urea; 

N-(2-bromophenyJ)-N'-[4-tjiloro-2-hydroxy-3-(1-oxidothiomorpholinosulfonyl)phenyl] 

urea; 

N-[4-chloro-2-hydroxy-3-[N"-[(piperidi~-4-yl)methyl]aminosulfonyl]phenyl]-N'-(2,3-

dichlorophenyl) urea trifluroacetate; 

30 N-(2-bromophenyl)-N'-[~chloro-2-hydroxy-3-[N"-[(piperidin-4-

yl)methyl]aminosulfonyl]phenyl] urea hydrochloride; 

N-(3-( 1-azetidinylsulfony l)+chloro-2-~y~rpxyphenyl)-N'-(2-bromophenyl) urea; 

N-[3-(l-azetidinylsulfonyl)-4-chloro-2=-hydroxyphenyl]-N'-(2-chlorophenyl) urea; 

N-[3-(l-azetidinylsulfonyl)-4-chloro-2-hy~xyphenyl]-N'-(2,3-dichlorophenyl) urea; . 
. , 

35 N-(2-bromophenyl)-N'-[4-chloro-3-(N" ,N"-dimethylaminosulfonyl)-2-hydroxyphenyl] urea 

potassium salt; 
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N-(2-bromophenyl)-N'-[+J;:hloro-3-(N" ,N''-dimethylaminosulfon,X~)-2-hydroxyphenyl} urea 
sodium salt; \f;i!i ·:.;,;;if 

N-(2-bromophenyl)-N'-[ 4-chl0ro-3-(N"-cyclopropylaininosulfonyl)-2-hydroxyphenyl) urea; 
N-[ 4-chloro-3-(N"-cyclopropylaminosulfonyl)-2-hydroxyphenyl]-N'-(2-chlorophenyl) urea; 

5 N-[4-chloro-3-(N"-cyclopropylaminosulfonyl)-2-hydroxphenyl]-N'-{2,3-dichlorophenyl) 

urea; 

N-(2-bromophenyl)-N'-[4-chJoro-2-hydroxy-3-(N"-propylaminosuJfonyJ)phenyJ] urea; 
N-[ 4-chloro-2-hydroxyl-3-(N"-propylaminosulfonyl)phenyl]-N'-(2,3-dichlorophenyl) urea; 
N-[ 4-chloro-2-hydroxyl-3-(N"-propylaminosulfonyl)phenyJ]-N'-(2-chlorophenyl) urea; 

10 N-(2-bromophenyl)-N'-[4-chloro-3-(N"-ethylaminosulfonyl])-2-hydroxyphenyJ] urea; 
N-[4-chloro-3-(N"-ethylaminosuJfonyl)-2-hydroxyphenyJ]-N'-(2-chlorophenyJ) urea; 

N-[4-chloro-3-(N''-ethylaminosu]fonyl)-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea; 
N-(2-bromophenyl)-N'-[3-[N"-[5-(tert-butoxycarbonylamino )-5-

carboxylpentyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea; 
15 N-[3-[N"-[5-(tert-butoxycarbonylamino)-5-carboxylpentyl]aminosu.Jfonyl]-4-chloro-2-

hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea; 

. N-[3-[N"-[5-(tert-butoxycarbonylamino)-5-carboxylpentyl]aminosuJfonyl]-4-chloro-2-
hydroxyphenyJ]-N'-(2-chlorophenyl) urea; 

N-(2-bromophenyl)-N~-[4-chloro-2-hydroxy-3-[N"-(2-hydroxyethyl)aminosulfonyl] urea; 
20 N-{2,3-dichlorophenyl)-N'-[4-chloro~2-hydroxy-3-[N"-(2-hydroxyethyl)aminosulfonyl} 

urea; 

N-(2-bromophenyl)-N'-[3-[N"-[[(2-bromophenylamino)carboxyl]ethylJaminosUtforiyl]-4-
chloro-2-hydroxyphenyl] urea; 

N-[3-[N"-(2-benzyloxyethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2 
25 bromophenyl) urea; 

N-[2-Hydroxy-3-(N"-cyclopropylmethylaminosulfonyl)-4-chlorophenyl]-N'-(2,3-
dichlorophenyl) urea; 

N-[2-Hydroxy-3-{N".:cyclopropylmethylaminosulfonyl)-4-chlorophenyl]-N'-(2 
chlorophenyl) urea; 

30 N-[2-Hydroxy-3-(N"-cyclopropylmethylaminosulfonyl)-4-chlorophenyl]-N'-(2 

bromophenyl) urea; 

N-[2-Hydroxy-3-(N"-methoxy-N"-methylaminosulfonyl)-4-chlorophenyl]-N'-(2-

bromophenyl) urea; 

N-[2-Hydroxy-3-(N"-methoxy-N"-methylaminosulfonyl)-4-chloroph~nyl]-N'-(2 

35 chlorophenyl) urea; 

N-[2-Hydroxy-3-(N"-methoxy-N"-methylaminosulfonyl)-4-chlorophenyl]-N'-(2,3 

dichlorophenyl) urea; 
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N-[2-Hydroxy-3-(N"-pyrrolidinylsulfonyl)-4-chlorophenyJ]-N'-(2,3-dichlorophenyJ) urea; 

N-[2-Hyclroxy-3-(N"-pyrrolidinylsuJfonyJ)-4-chlorophenylJ·N'-(2-bromophenyl) urea;. 

N-[2-Hydroxy-3-(N''-pyrrolidinylsulfopyl)-4-chlorop'1enyl]-N'-(2 ... chlorophenyl) urea; . . \ . . . . 

N-(2-bromophenyl)-N'-[4-«hloro-2-hyclroxy-3~[( 4-pyridinylam!ilosuJfony l]phenyl] urea; 

5 N-[ 4-chloro-2-hydroxy-~:-[ ( 4-pyridiny laminosulfonyl]phenyl]-N"-(2,3-dichlorophenyl) 

urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hyclroxy-3-[[[2,.(letrahydro-:2-

furanyl)methyl]aminosulfonyl]phenyl1 u~; 

N-[4-chloro-2-hydroxy-3-[[[2-(tetrahyclro-2-furanyl)methyl]aminosulfonyl]phenyl] -N'-

10 (2.3-dichlorophenyl)urea; 

N-(2-bromophenyl)-N'-[4-chloro-2:-hYc:lroxy-3-[([(2R)-(tetrahydro ... 2-

furanyl)methyl]aminosu1fonyl]phenylJ urea; and 

N-[ 4-chloro-2-hydroxy-3-[~[ (2R)-(tetrahydro-2-furanyl)methy1]arninosulfonyl]pheny1]-N'­

(2.3-dichlorophenyl) urea; 

15 . N-(2-bromopheny1)-N'-[4-chloro-2-hy<froxy-3":"([[(2S)-(tetrahydrq-2-

furany l)rnethyl]aminosulfonyl]phenyl] urea; 

N-[4-chloro-2-hydroxy-3:-[[[(2S)-(tetrahydro-2-furanyl)methyl]aminosulfonyl]phenyl]-N'­

(2.3-dichlorophenyl) urea; 

N-(2:-brornophenyl)-N'-[4:-ehloro-2-hydr.oxy-3-(N"-cyclopentylaminosulfonyl)phenyl]urea; 

20 N-[4-chloro-2-hydroxy-3-(N"-cyclopentylarninosulfonyl)phenyl]-N'-(2.3-

dichlorophenyl)urea; 

N-(2-chlorophenyl)-N'-[4-chloro-2-hyd~~y-3-(N"..cyclopentyla1T1inosulfonyl)phenyl]ureil; 

N-(2-brornophenyl)-N!..[4-chloro-2-hydroxy-3-(N"-isoxazolidinylaminosulfonyl) 

phenyl]urea; 

25 N-[4-chloro-2-hydroxy-3-( N"-isoxazolidinylaminosu)fonyl)phenyl]-N'-(2,3-

dicblorophenyl)urea; 

N-(2-chlorophenyl)-N'-[4-chloro-2-hydroxy-3-( N"-isoxazolidinrlaminosulfonyl) 

phenyl]urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hrdroxy-3-(N"-tetrahydroisoxazylaminosulfonyl) 

30 phenyl]urea; 

N-[4-chloro-2-hydroxy-3-(N"-tetrahydroisoxazylaminosulfonyl)phenyl]-N'-(2,3-

dichloropbetiyl)urea; 

N-(2-chlorophenyl)-N!...[4-chloro-2-hydroxy-3-N"-(tetrahydroisoxazylaminosulfonyl). 

phenyl]urea; 

35 N-(2-bromophenyl)-N!..[4-chloro-2-hydroxy-3-[(2:-isopropoxyethyl)arninosulfonyl]phenyl] 

urea; 
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N-[ 4-chloro-2-hydroxy-:3-[(2-isopropoxyethy l)aminosulfony l]phenyl]-N'-(2.3-

dichlorophenyl) urea;!#;~\·: ?': '.i·f,fr. . 
N-[4-chloro-2-hydroxy-3~[{2-isopropoxyethyl)aminosulfonylJpheilyl}N'-(2-chlorophenyl) 
urea; 

S N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[(2-ethoxyethyl)aminosulfonyl]phenyl] urea; 

N-[4-chloro-2-hydroxy-3-[(2-ethoxycthyl)aminosulfonyl]phenyl]-N'-(2,3-dichlorophenyl) 

urea; 

N-[4-chloro-2-hydroxy-3-[(2-ethoxyethyl)aminosulfonyl]phenyl]-N'-(2-chlorophenyl) urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[(2-methoxycarbonyl)azetidin-1-

10 yl]sulfonylphenyl] urea; 

N-[4-chloro-2-hydroxy-3-[ (2-methoxycarbony l)azeticlin-l-yl]sulfonylphenyl]-N'-(2,3-

dichlorophenyl) urea; 

N-[4-chloro-2-hydroxy-3-[ (2-carboxy)-azetidin-1-yl]sulfony lphenyl]-N'-(2,3-

dichlorophenyl) urea; 

15 N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N''-[3-(4-

morpholinyl)propyl]aminosulfonyl]phenyl] urea hydrochloride; 

N-[4-chloro-2-hydroxy-3-[N"-[3-( 4-morpholinyl)propyl]-aminosulfonyl]phenyl]-N'-(2,3-· 

dichlorophenyl) urea hydrochloride; 

N-[4-chloro-2-hydroxy-3-[N"-[3-(4-morpholinyl)propyl]aminosulfonyl]phenyl]-N'-(2-

20 chlorophenyl) urea hydrochloride; 

N-(2-bromophenyl)-N'-[ 4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyl)pyrroliclin-1-' · 

yl]sulfonylphenyl] urea; 

N-(2-bromophenyl)-N'-[ 4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)pyrrolidin-I- .·· 

yl]sulfonylphenyl] urea; 

25 N-[4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyl)pyrrolidin-1-yl]sulfony lphenyl]-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-chloto-2-hydroxy-3-[S-(-)-(2-methoxymethyl)-pyrrolidin-1-yl]sulfonylphenyl]-N'-(2-

30 chlorophenyl) urea; 

N-[4-chloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)-pyrrolidin-l-yl]sulfonylphenyl]-N'~(2-

chlorophenyl) urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[S-(2-niethoxycarbonyl)pyrrolidin-1-

yl]sulfonylphenyl] urea; 

35 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)aminosulfonyl)-4-chloro-2-hydroxyphenyl] urea; 
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N-[3-[N"-(tert-butyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl) 

urea; 

N-[3-[N"-(tert-butyl)aminosulfonyl]-4:-chloro-2-hydroxylphenylFN',(2-chlorophenyl) urea; 

N-[3-[N"-[5-(tert-butoxycarb~nylaniino )-5-carboxypentyl]aminosµ}f ony 1)-4-chloro-2-
. . :.· .. 

S hydroxyphenyl]-N'-(2-chlorophenyl) urea; 

N-[3-[N"-(5-amino-5-carboxypentyl)amin9sulfonyl]-4-chloro-2-hydroxyphenyl]-N!..(2-
. . : . . . .. .. ·-- .. 

chlorophenyl) urea hydrochloride; 

N-[3-[N"-(5'."amino-5-carboxypentyl)amingsulfonyl]~-chloro-2-hy~foxyphenyl)-N'-(2,3-
. . . . . 

dichlorophenyl) urea hydroc~loride; 

10 N-[3-[N"-(S-amino-5-carboxypentyl)aminosulfonyl]-4-chloro-2-hycl~xyphenyl]-N'-(2-

bromophenyl) urea hydrochloride; 

N-[ 4-chloro-3-( J , l -dioxidothiomorpholinosulfonyl)-2-hydroxyphe~y l]-N'-(2,3-

dichlorophenyl)·.urea; 

N-(2-bromophenyl)-N'-[4-chloro-3-( 1, l-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl] 

15 urea; 

N-[ 4-chloro-3-( l, 1-dioxidothiomorpholinosulfonyl}·2-hydroxyph~nyl],-N'-(2-chlorophenyl) 

urea;. 

N-[3-[N"-[2-(tert-butoxycarbonylamino)ethyl]aminosulfonyl]-4~~]Qro-2-hydroxyphenyl]..., 

N'-(2,3-dichlorophenyl) urea; 

20 N-[3-[N"-(2-aminoethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2.3-

dichlorophenyl) urea trifluoroacetate; 

N-[3-[N" -[2-(tert-butoxycarbony Jamino )ethy l]aminosulfonyl]-4-chloro-2-hydroxyphenyl]­

N!..(2-chlorophenyl) urea; 

N-[3-[N"-(2-aminoethyJ)aminosulfonyl]-4-chloro-2-hydroxyphen~lhN'-(2-chlorophenyl) 

25 urea trifluoroacetate; 

N-[4-chloro-2-hydroxy-3-(N",N"-dimethylaminosulfonyl)phenyl]-N'-(2-chlorophenyl) 

urea.; 

N-[4-chloro-2-hydroxy-3-(arninosulfonyl)phenyl]-N'-(2-bromo-3:..fluorophenyl) urea; 
' . . . 

N-[ 4-chloro-2-hydroxy-3-( arninosulfonyl)phenyl]-N'-(2-chloro-37f1uorophenyl) urea; 

30 N-(2-bromopheny 1)-N'-[ 4-chloro-3-( ( J-ethy l-pyrrolidin-2-yl)meth)'Jaminosulfonyl]-2-

hydroxyphenyl] urea hydrochloride ; •. . ·. 

N-[ 4-chloro-3-( ( 1-ethyl-pyrrolidin-2-y l)methylaminosulf onyl]-2-tiydroxyphenyl] N'-(2,3-

dichlarophenyl) urea hydroctiloride; and . . .. 

N-[ 4-chloro-3-[ ( l-ethyl-pyrrolidin-2-yl)methylaminosulfonyl]-2-hy~roxyphenyl]-N'-(2-

35 chlorophenyl) urea hydrochloride; 

or a pharmaceutically acceptable salt thereof. 
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or a pharmaceutically acqep~ble salt th~reof. 

12. A compound aceordlng to claill) 11 which is selected from the group consisting of: 
N-( 4-chloro-2-hydroxy-3-anlinosulfonylphenyl)-N'~(2,3-dichlorophenyl) urea; 

5 N-[4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethy1)pyrrolidin-1-yl]sulfonylphenyl]-N'-(2,3-

dich1oropheny1) urea; 

·N-[4-chloro-2-hydroxy-3-( N"-iso~azolidi~ylaminosulfonyl)phenyl]-N'-(2,3-

dichlorophenyl)urea; 

N-[4-chloro-2-hydroxy-3-( 1-oxidothiomorpholinosulfonyl)phenyl]-N'-(2,3-dichlorophenyl) 

10 urea; and 

N-[4-chloro-3-[N",N"-di-(2-methoxyethyl)aminosulfonyl]-2-hydtoxyphenyl]-N'-(2,3-
dichlorophenyl) urea. 

15 

13. 

14. 

form. 

A compound according to claim 12 wherein the compoundis in iL~ sodium salt form. 
A compound according to claim 13 wherein the compound is in its potassium salt 

15. A pharmaceutical composition comprising a compound according to any of Claiins 1 to -
14 and a pharmaceutically acceptable carrier or diluent. 

16. A method of treating a chemokine mediated disease, wherei~ the chemokine binds to an 
20 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 I to 14. 
17. The method according to Claim 16 wherein the mammal is afflicted with a 
chemokine mediated disease selected from atopic dermatitis, osteo arthritis, rheumatoid· 
arthritis, asthma. chronic obstructive pulmonary disease, adult respiratory distress 

25 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, 

30 diseases caused by respiratory viruses, herpesviroses, and hepatitis viruses, meningitis, 
herpes encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors, subarachnoid 
hemorrhage, post surgical trauma, cystic fibrosis, pre-tenn labour, cough, pruritus, 
interstitial pneumonitis, hypersensitivity, crystal induced arthritis, lyme arthritis, 
fibrodysplasia ossificans progressiva, acute and chronic pancreatitis, acute alcoholic 

35 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, 
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bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor pulmonae, dyspnea, 
. . . 

emphysema, hypercapnea, hyperinflation, hypoxemia, hypoxia, surgerical lung volume 

reduction, pulmonary fibrosis, pulmo~liTY hypertension, right ventricular hypertropy. 

sarcoidosis, small airway disease, ventilation-perfusion mismatching, wheeze and lupus. 

s 18. A compound selected from .the group ~onsisting of fonnulas (Il), (III), (IV), (V) 

and (VI) hereinbelow: 

(V) (VI) (VII) 

wherein R 1 is not hydrogen. 

10 19. A method of converting a chloro compound of fonnula (VII) to a phenol offormula 

(Im by reacting with sodium acetate ~4 18-C-~ followed by hydrolysis with sulfuric acid 

and methanol. 

. Cl 

.ROS021). _·.·~ 

. ·. . I 
·.· .. · ~ 

(R
1
)m . . . 

(VIII) 

Cl 

HOS(0)2~N02 

~ 
(R

1
)m · 

(IX). 
15 wherein·R represents Hor Na; and 

R 1 is as in claim I, above. 

20 

2S 

20. A methQd of converting a chloro compou~d Of formula cvm to a phenol of formula . ·'. . .. . . . . . . 

(III) by reacting to the cblo19 compound with sodium hydride and wa\~.~Jn THF. 
A=HorNa 

Cl 

ROS02~ 
.·~ 

(R1)m 

(VIII) 

Cl 

HOS(0)2~N02 

~ 
(R1)m 

(IX) 

wherein R represents H or Na and R 1 is as in claim l, above. 

21. A method of converting a comp01md of formula (Vlll) to a nitro compound of 

formula (IX) by reacting the,sulfonic acid cQmpound with nitric acid \9,~plfuric acid 
R=HorNa · 
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