WO 01/ 72960 PCT/ US01/ 09216 |L-8 RECEPTOR ANTAGONI STS FI ELD OF THE

| NVENTI ON This invention relates to novel sulfonam de substituted di phenyl
t hi our eaweonmends, pharnmaceuti cal conpositions, processePET/ASO1/MRB r
preparation, and use 5 thereof in treating IL-8, GRCa, GROG GROy, NAP-2,
and ENA-78 nedi ated di seases. BACKGROUND OF THE | NVENTI ON Many di fferent
names have been applied tolIL#f BEGRETORANTAGONISTSh as neutrophil

attractant/activation protein-1 ‘ NAP- 1I_)IE m)nocEt e derived neutrophil 10
chenotactic factor (MDNCF), } } factor (NAF), and T-cell

| ynphocyte che | cLpr. I 1.D--8 | : for

neut rophi |l s, ggfgg%{ﬁvfgrét?&zfﬁgﬁeg té %‘Zﬁl”e}tﬁg&aﬁhpgee%@5&#&%&%@3@% by a

maj ority ofcomtjoufdd pHareRbdfical doehpiditions PrE¢A5E dgebeir bidphakibasing use
endothelial and epithelial cells exposed to TNF, IL-la, IL-1(3 or LPS, and
by neut Bophh¢rsofindreséng Hs8yfhRRoe GRAYINEP @ andbENKReRbmadiated f act or s

such as FIVL({?. M Baggiolini et al., J. din. Invest. 84, 1045 (1989); J.
Schroder et™¥%3. I'mmunol. 139, 3474 (1987) and J. |nmunol . 144, 2223

(1990) ; Strieter, et al.., Science 243 1467 1989[) and J. Biol. Chem 264,
10621 (1989); CassatellMMMR?U D 1 TION G (1992). GROa, GROG,
GROy and NAP-2 al so belong to the chenokine famly. 20 Like IL-8 these
chenoki nes have Mhaspdiflesmt nahes iayed been fpplidi id Erteateukina®rdd.-8)Fsuch asnst ance

GRCa, R, have heen referred.to as. and r ectively. (Ml
& oui h 5t T EPEOPRE S Ra Ry ORI AR- By Parocy SIS RER pewrRelil, | ooy 390,
375 (1986) @pfhofdear %Cg;l’lﬁ (ﬁiyl\vl\%})é I’IIIE |ac§i4§ting§é’toﬁ A9RR), and¥rlcepf the

chenoki nes of the a-f possess the R notif 'directly preceding
t he 25 CXC lymiphécyle clibmadacticdfadtor. SnBricelde® isr chGXERE jctantifoBpeu@Rbi)s, GROG,

GROy, NAP-2, and, ENA-78_sti ate a.nunmber of functiops in vitro. They
e al | basORH P e ot drieHsatiir B o vt Sl RS oon .
while IL-8 'ﬁ&ﬁd% P@ﬁh‘é SeRBRBidat &fliofhdlivl 'Ha%i’th@lﬁzl ancxpBasIABAINE C
chenot acti ¢ act | Vi tyC. n°atdition | -8 can induce histam fe releasé from 30
basophi | s flLeho bt oxdcRSland by nettogihdls ittreaisel vesiadhen exgeGedtoeldleS bt - 8 can in
addition, induce |ysozomal enzyne release_and respiratory burst 5from
neut r ophi | Lhempotagtig gactors such as FMLP. M. Baggiolini et al., J. Clin. Invest. 84, 104

(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. Biol. Chem. 264, 10621

(1989); Cassatella et al., J. Immunol. /48, 3216 (1992).

GRO¢, GROB, GROy and NAP-2 also belong to the chemokine family.

20  Like IL-8 these chemokines have also been referred to by different names. For
instance GROq, [3, y have been referred to as MGSAq, B and 1y respectively
(Melanoma Growth Stimulating Activity), see Richmond et al., J. Cell Physiology
129, 375 (1986) and Chang et al., J. Immunol 148, 451 (1992). All of the

chemokines of the o-family which possess the ELR motif directly preceding the
25  CXC motif bind to the IL-8 B receptor (CXCR2).

IL-8, GROa,, GROB, GROy, NAP-2, and ENA-78 stimulate a number of
functions in vitro. They have all been shown to have chemoattractant properties for
neutrophils, while IL.-8 and GROo have demonstrated T-lymphocytes, and
basophilic chemotactic activity. In addition IL-8 can induce histamine release from

30  basophils from both normal and atopic individuals. GRO-o and IL-8 can in addition,

induce lysozomal enzyme release and respiratory burst from neutrophils. IL-8 has



-1 WD 01/ 72960 PCT/USO01/09216 al so been shown to increase the surface
expression of Mac-1 (CDI | b/CD 18) on neutrophils wi thout de novo protein
synt hesi woMhi®6omay contribute to increased adhesion of poRUSEU®eBPhils to
vascul ar endothelial cells. Many known di seases are characterized by
massi ve neutrophil infiltration. As IL-8, GROoc, GROG CROy and 5 NAP-2
pronot e t heladskivhavn cninaredseatht swddde @rpesioe of Map!ti ([CD1 1b/EBE8)ahenoki nes
have been inplicated in a wide range of acute and chronic inflamuatory

di sorders TeHEPRIHISAHithS e aeya prgrdn pydhesi oftas By seRtribute (RGEA8ed ni et

al ., FEBS . : I ; } . 12, 17
(1992); Oplp-)agih %?%Qéttheglgutrépk%gﬁg vas el\# &fd%?rﬁuerl]% ?elg%@ @%@lﬂl; %e%%ez et al.,
J. Qdin. | rehesikteridd by aRsditdftiopMl idfétrattdn. 14s HL-8, GROo, BROPB, REBOY bnd
Di s. 146, 146,427 (1992); Donnely et al., Lancet 341, 643 (1993)., In

addi ti o t REARIZpremetpibe neeiylpeandssti vatifingf neneopisnbesecthgmokings not i f

just prior_to,the. CXC mqt.if) .have al so be i g e I i asi s,
ST etor orhayf b i BB aBoR BuBeRld il ifaftpd B igBAL 22 2
GROy and NARclddingPe6€asieatidraithitofhaeitis Bagpheiiig et alG FEBS Beti. 307 @7anul e

rel ease, and respiratory burst, by binding to and activating receptors of
t he seven- t(199mdfilleraial., GihReveimmunalk By 17 48993); Oppenhgian etiadwAanuby bi ndi ng

to I L-8 recgptors, t / the |I1-80.teceptor,( aAhomas et al .,
3 ol orka-togmBR 3B (980 shitSes Bt TG A TTa MG 57
(1991) . ;gThey dave RMRALHiP DI 05 PERT (1962)S MRhhelyRl £1CYlBcByageni G93)f or 20
menbers of this receptor famly has precedent. For a review see R
Frei di nger Inradditidnabe EER chembkings fesseaontajnivpthe adfino pgids BBRIBotifBustkhauser
Verl ag, Basel 1993. nce, . the IL-8 receptor. represents .a promnising target
for the doulGEmaRCIE TUTSPvea DR BRI RORES: SHAS R Gh af Ti ni {5
human | L-8 ¢e6eRH8ES1108 Yodgmol ogy) have been 25 characterized: |L-8Roc,
whi ch bi nds%c_y I'L-8 Wi(t?”l igh affinity, and I1L-8R(3, which has high
affinity for |L-B vdso)#t8, GROHpGROROGR OGRAN ABROndadetheNABpid] sifape  Hol nes
et al., supra; Murphy et al., Science 253, 1280 (1991); Lee et al., J.
Bi ol . Bherkhangez chambdignis arguuly releaspynd respigfory byrst,gydindiggiagndrg7 25402
(1992); and,.. i B0 63 1 : There
remai ns a gaecggé‘t ?@et&%petgﬂts%ﬁ%,seigﬁpb lllsgé I é?%é‘%%@%#%%%ﬁ%?ﬂlys Ich are
particular by binding to IL-8 receptors, most notably the IL-8f3 receptor (CXCR2).

Thomas et al., J. Biol. Chem. 266, 14839 (1991); and Holmes et al., Science 253,

1278 (1991). The development of non-peptide small molecule antagonists for
20  members of this receptor family has precedent. For a review see R. Freidinger in:

Progress in Drug Research, Vol. 40, pp. 33-98, Birkhauser Verlag, Basel 1993.

Hence, the IL-8 receptor represents a promising target for the development of novel
anti-inflammatory agents.
Two high affinity human IL-8 receptors (77% homology) have been

25  characterized: IL-8Rq, which binds only IL-8 with high affinity, and IL-8R[3, which
has high affinity for IL-8 as well as for GROo,, GROB, GROy and NAP-2. See
Holmes et al., supra; Murphy et al., Science 253, 1280 (1991); Lee et al., J. Biol.
Chem. 267, 16283 (1992); LaRosa et al., J. Biol. Chem. 267, 25402 (1992); and
Gayle et al., J. Biol. Chem. 268, 7283 (1993).

30 There remains a need for treatment, in this field, for compounds, which are
capable of binding to the IL-8 o or B receptor. Therefore, conditions associated with

an increase in IL-8 production (which is responsible for chemotaxis of neutrophil



capable of binding to the IL-8 a or (3 receptor. Therefore, conditions
associated with an increase in IL-8 production (which is responsible for
chenot axivwo of/729eut r ophi | -2 WO 01/ 72960 PCT/US01/ 09216 anPdT/Useiok® subset s
into the inflammatory site) would benefit by conpounds, which are
inhibitors of IL-8 receptor binding. SUWARY OF THE | NVENTI ON Thi s

i nventi on pandvi-dells stibsetainiethednflafimbioeadite) groaldhartikby eompalinds,achibh di sease,
wherein the chenokine_js one which binds to an IL-8 a or b receptor and

whi ch net hﬁe%mr%éghééﬁ?ﬁp‘iﬁ@md%- an effective amount of a conpound of

Formula (I) or a pharmaceutically acceptable salt thereof. In particular
the chenpkine is IL-8. ThﬁiEﬂh@gﬂﬂﬂaﬂlﬁﬂﬁiﬂﬂﬂﬂﬂﬂﬁaﬂi0 a method of
inhibiting the binding of I1L-8 to its 10 receptors in a mammal in need

t hereof whi ch conis irsestiatpiovides ori angethod shirehtingaiohemokineahiddaiéd ve anount

of a conmpound of Formula (l). The present invention alsq provides for the
novel c gpo@ﬁﬁfée,dvhepan bhf hemokine 15ape Whigh binds (e ae Hl-8aprtosrentei@dconpri si ng

d of. . . . i i t. 15
Compounds. of b e efgrised A e AR ERIRUAY E BhoBR oF» St A P L ent ed by
t he struct UF&muEQILOK RphazmattuNcRIY Rcgpuble silf Wereof NIl\pdttithlgd the 20 wherein: R

is selected fromthe_group consisting of cyano, ORl1l, C(O NR15R16, R18,
C(O OR11, cpoprkine igHet8S(0)2R17; Rb is independently selected fromthe

group consistin . . , .Cl1- 53] . . .
aryl d - 4al kyl , g?@‘lg 1@?&@?@6% ey ‘c%‘ihfééjl‘??m@i/bc %éﬁi%w‘kd&g éy% R o5
het er oary ! , reb&git6is @ds ydaimdldh kydd theRbewhRhCompridestddr@inigterinped sti@cycl i c,

heterocyclic Cl-4alkyl, and a heterocyclic C2-4al kenyl noiety, all of
whi ch noi et mammg} an effective amount of a compound of Formula (I).

The present invention also provides for the novel compounds of Formula (1),
and pharmaceutical compositions comprising a compound of Formula (I), and a
pharmaceutical carrier or diluent.
15 Compounds of Formula (I) useful in the present invention are represented by

the structure:

SO,N(Rb),
OHN _R

(Rom{ | I /@(Y)n
N)\N

20  wherein:

R is selected from the group consisting of cyano, OR11, C(O)NR15R 16, R18,
C(0)OR;1, C(O)R{1, and S(O)2R17;
Rp is independently selected from the group consisting of hydrogen, NRgR7, OH, OR,,
C1-5alkyl, aryl, arylC1-4alkyl, aryl Cp_galkenyl; cycloalkyl, cycloalkyl Cq.5 alkyl,
25 heteroaryl, heteroarylC1-4alkyl, heteroarylC2-4 alkenyl, heterocyclic, heterocyclic
C1-4alkyl, and a heterocyélic Co_4alkenyl moiety, all of which moieties are

optionally substituted one to three times independently by a substituent selected



optionally substituted one to three tines independently by a substituent
selected -3 WD 01/72960 PCT/US01/09216 fromthe group consisting of

hal ogen, wid pr/®9éthal osubstituted Cl-4 al kyl, Cl-4 al kyl, Bpeai/wsoi/evro and
di -Cl1-4 al kyl substituted am ne, ORa, C(O Ra, NRaC(O ORa, OC(O NR6R7,

hydr oxy, NRgC(O) Ra, S(O tRa, C(O NR6R7, C(O OH, C(O) ORa, S(O t NR6R7, and

NHS( Ot Ra; or fionethievwpodghcdnsiStibg bi hdlegeinsnitro] MaldbsubkinradaC 34 hlkylhrehe ke, r i ng,
and containing, in addition to optionally substituted Cl-9 al kyl,

i ndependent | y aming, sn@osapdshi-Gue atksl sbsévteddnfino@R4,he group consi sting of
NRa, C(O, 0, S, SO _and S02 noieties which are unsaturated or saturated.
Ra i s sel ect e€ORaNRaE(GIQRp OSSR sR1ydroxNB9C(QRAS(OXRwI C1- 4al ky!l
het eroaryl, 1Q heteroaryl Cil-4al kyl, heterocyclic, COORa, and a

het erocycli ¢ EAORRRRY: %;C,(ngfﬁa,%@m » AR DEISEQ) Rapoho feitBAKY v
substituted; mis. an i.nte% r ha iﬂg a val ye of to 3. mn, ig.O, or an

i nt eger havi n§UESUHANLs Ok © fogn 2 5- 10 membergd ring, and conjaiingydn 2ddiienio of 1 to

3, 15 g is 0, BlioRflly sib&Akd I@T_’%Eﬂﬂy@iﬁ@ HR1eRfly, b b3 WBstitubntt Sel@tedPho@n
i nteger having a value of 1 or 2; S '1s an integer having a value of 1 to 3;

Rl is i nde%”@l@é“érbﬁ;t) §&ls%@f&1§%fNK5’J‘CT(d)FC€J'SQS@, ﬁ&ﬂSb?Frﬁdl&ié@,fwhich are
hydr ogen, hal ogen, nitro, cyano, C1-10 al kyl , hal osubstituted Cl1-10 al kyl, C2-10

al kenyl , 20 Ghsal@asddkoexyurdial. osubstituted Cl-1 oal koxy,
azide, S(OtR4, (CRBR8)q S(OtR4, hydroxy, hydroxy substituted
Cl- 4al kyl , aRyls selgetpd from thegrpyp congisting doalkpl, arykenylC1-4ablesH stgpoaylyl  C1- 4
al kyl oxi/, het eroaryl, heteroaryl al kyl, het eroar(il C2- 10 al kenyl, heterogaryl
C I -4 alkyl oxyeterirdolgelkyle hetprocktlise {-01GQka, @nd 2 hglergpyclic C1-4alkyl moiety, all
het erocycl i cCl-.4al kyl oxy, heterocyclicC2-10 al kenyl, (CR8R8)q NR4R5, 25
( CR8R8) gC( O) NiA }fclfi’)zl‘!lﬁ’ﬁﬁaﬁ Y& QpondllySRpsiBRCd:crRaRg) q O O) NR4RLO,
it

S( O 3R8, ( CRER8 i Riing %428 ot keny! C(O R11, C2-10 al kenyl
C( O ORL1, (CR8R3) q GO ORLT. (CRER8)q OC(O R11,  (CR8R8) gNRAC( O RL1, ( CRBRE) q

C( NR4) NRAR5Sm’ s ORBRS) iptagRAp{viis) Riltie of { GRBR8) g NHS( O 2R13, and ( CR8R8) g
S(O) 2NRARS, n ?sranti\lll\%)egg]har\r/?rigez} \ilzﬁge ct)fo lgt%t’!';er
15 qis 0, or an integer having a value of 1 to 10;
tis 0, or an integer having a value of 1 or 2;
s is an integer having a value of 1 to 3;

R is independently selected from the group consisting of
hydrogen,halogen,nitro,cyano,C1-1( alkyl,halosubstituted C1-10 alkyl, C2-10 alkenyl,
20 C1-10 alkoxy, halosubstituted C1-10a1koxy, azide,S(O)tR4,(CRgRg)q S(O)tR4,
hyciroxy, hydroxy substituted C1-4alkyl,aryl, aryl C1-4 alkyl, aryl C2-10 alkenyl,
aryloxy,aryl C1-4 alkyloxy,heteroaryl, heteroarylalkyl,heteroaryl C2-10 alkenyl,
heteroaryl C1-4 alkyloxy, heterocyclic, heterocyclic C1-4alkyl,
heterocyclicC1-4alkyloxy, heterocyclicC2-10 alkenyl, (CRgRg)q NR4R5,
25 (CRgRg)qC(O)NR4R5,C2-10 alkenyl C(O)NR4R5,(CRgRg)q C(O)NR4R 10,
S(O)3R8,(CRgRg)q C(O)R11, C2-10 alkenyl C(O)R11,
C2-10 alkenyl C(O)OR11,(CRgRg)q C(O)OR11, (CRgRg)q OC(O)R11],
(CRgRg)qNR4C(O)R11,(CRgRg)q C(NR4)NR4R35, (CRgRg)q NR4C(NR5)R11,
(CRgRg)q NHS(O)2R13,and (CRgRg)q S(O)2NR4R 35, or two R1 moieties together



-4 WD 01/ 72960 PCT/US01/09216 form O (CH2)sO or a 5 to 6 nenbered
saturated or unsaturated ring, wherein the alkyl, aryl, arylalkyl,

het er oar WO oor29bet er ocyclic noieties are optionally substPCDUSE/09R% and R5
are independently selected fromthe group consisting of hydrogen,
optionally substituted Cl-4 alkyl, optionally substituted aryl, optionally
substitut ed afytm CCHID byh 5 te pmemisdred/sasurbtet iok uhedurhietl emgawiidreinapé i onal |y
substituted heteroaryl Cl-4alkyl, heterocyclic, and heterocyclicC 1l -4

al kyl ; or R4 anbkyRerylogulaber, hetarparyher heteiospeie moietiofhare Rptionally snestidtediched

forma 5 to,7 er .ri,n i.ch i,qnal conprises an.,additional

hot o1 oat om R4 PRERS e PofRpAdi s BluaRM e T o3 Rng B nPeca B palty o
i ndependent |y : fr t he: i $£11 10
oyt et er STHRRLES, L A (A BIRARA A B Bin I SO0RRed 1 €120,
R7 togetsher  whihl, bp€ordillys@BRitutt@ h¥bidatyl! ffbonall e sifstiatdierbidba] €1 .2alkg1,7
menber ring which ring optionally contains an additional heteroatom

sel ect ed fr omhttemcgelinypnd hetsiosyilivg 10f alkpkyrdenandRs texgdier anith therhitiogen whi ch

ring is optionally substituted; Y is selected fromthe group consisting of
hydr ogen, hal odéeh they aregftachediform a f5o Aahersdygingt whiel optionally spioptisegian1 0

al kyl, C2-10 al,kenyl., C1-10 al kox hal osubsti t.ut ed - 10 koxy, azide,
(CRoRy) 05( O ¢ S EoNskpeTortm SIS oy DR G B Ay ot kO NSt aal kyl - aryl
aryl Cl-4 qt%xﬁd R3aW 198¥pendéntlCbicttedl floth heYaroupEotsistag dhdrk iy C1.q

het eroaryl, heteroarylal'kyl, heteroaryl Cl-4 al kyl oxy, heteroaryl C2-10

al kenyl 10 het eatkgy, tetegoaryie g, @kt aiye, (ml-afieyl K31y hettmalksy,oriREGAd 0y wigktdey| , 20
( CR8R8) qNR4R5, (C2-10 al kenyl C(O) NR4R5, (CR8R8)qC(O) NR4R5, (CR8R8)(q

C(O) NRARLO, SGth3R8 nitfoSRB RBYhich O)dR e @2ached &irken§ k] G)eRibby ring which ring
(CR8R8) gC( O OR11, C2- 1loal kenyl (O 1, (CRBR8 R11, ..

( CR8R8) gNRAC( @%@#%W@ﬂ%%@%&oitwﬁg%&% E]INF&;?@ consisting of
(CR8R8) gC( NR4 Bni LERERS) AwhRA getals noieties 25

t oget her for m)o§% CI’—I%U?%%H or ab5tob %ﬂ#ﬁg?@ﬁag j}lgétﬁg%itx%’r unsat ur at ed
ring; wher¥iinsddvgedafréaylthe groyp comsisyinglof hydrogert, dmlvgey | nitrbiatyenmar yl - al kyl ,

e kA Sk LR SRS oSl 5 5

al kyl C(0) 2R8y .1 osubstituted C1-10 alkoxy, azide, (CRgRg)qS(O)Rg, (CRgRg)GOR,, hydroxy,
hydroxy substituted C-4alkyl, aryl, aryl C1-4 alkyl, aryloxy, arylC1-4 alkyloxy,
aryl C2-10 alkenyl, heteroaryl, heteroarylalkyl, heteroaryl C1-4 alkyloxy, heteroaryl
C2-10 alkenyl, heterocyclic, héterocyclic C1-4alkyl,heterocyclicC2-1¢ alkenyl,

20 (CRgRg)GNR4R5, C2-10 alkenyl C(O)NR4R5, (CRgRg)qC(0)NR4RS, (CRgRg)q
C(O)NR4R10, S(O)3R8, (CRgRg)qC(O)R11,C2-10 alkenylC(O)R11,
(CRgRg)qC(O)OR11,C2-10alkenylC(O)OR11,(CRgRg)qOC(O)R] 1,
(CRgRg)gNR4C(O)R11,(CRgRg)q NHS(O)R13, (CRgRg)q S(O)iNR4R3,
(CRgRg)qC(NR4)NR4R35, and (CRgRg)q NR4C(NR5)R11; or two Y moieties

25 together form O-(CH?2)s-O or a 5 to 6 membered saturated or unsaturated ring;
wherein the alkyl, aryl, arylalkyl, heteroaryl, heteroaryl alkyl, heterocyclic,
heterocyclicalkyl groups are optionally substituted;

Rg is hydrogen or C1-4 alkyl;
Ro9 is hydrogen or a C1-4 alkyl,
30 Rjp0is Ci-10 alkyl C(O)2RS;



-5 WD 01/ 72960 PCT/US01/09216 R11 is selected fromthe group consisting of
hydr ogen, optionally substituted Cl-4 al kyl, optionally substituted aryl,
opti onal Iwosum9té t ut ed aryl Cl-4al kyl, optionally substipor/@dotmwesr oaryl ,
optionally substituted heteroaryl Cl-4al kyl, optionally substituted

het erocyclic, and optionally substituted heterocyclicCl-4alkyl; and 5 R 13
is select ed{nrisrselbhted@roau';hecgmmj ®nsingn® of Iy dtegenabitydnallpsybstitaed/C1.G

1- 4al kyl, heteroar het er oaryl C1-4al kyl , heterocyclic, and

het er ocycl | cCﬂuWhIOP%}PnaIIYdﬂlbaltb‘ﬁélaﬁdc@ﬁﬂﬂé]éY ﬁlgbsa%%bmﬁb%@&m optienablyf .

DETAI LED DESCRI.PT OF THE NVE n rmul a
al so be used P‘?Psgbé%éc?e&?ﬁoﬁw L GpfiRng h’esui’ét“\'fﬁ%g}%%’iu 1r‘éaé]f)ae?ﬁt1°8f‘l ¥ramralg

iR SR BT IR i e A
Lreat ment, RefapRbol #Rnl the Qo QABKLACLE €A1 Micyl, BrANiIRE By mﬁs‘d ude -di sease

states such a@s those noted heréin in t e Met reat ment " Secti on.
Suitably, Rb hsteidaddpaeentyl@ g ﬁpg&ﬁrocbﬁﬁiﬁnd ﬁl&'dero%m(l@lﬁta‘ﬂ@ilkyl aryl, 15
aryl Cl1- 4al kyl , aryl C2-4al kenyl eteroaryl, heteroaryl Cl-4al kyl,

het er oar yl G&-azphaahkcauyta,llymt@tdﬂg/sdlt thereoft erocycl i c Cl-4alkyl, or a

het erocyclic C2-4al kenyl noiety, all of which noieties may be optionally

substituted one to tIDEEAILEDDESCRIPTION OF THE INMENEIONNI t 1 0;
hal osubstituted C 1-4 alkyl, C 1-4 alkyl; anmino, nono or di-C 1-4 al kyI

substituted am I : gﬁﬁ]‘ a;
NRaC( O ORa; OC( ?)?1 NR%%%&‘SI?A; %ﬁci/rﬁiﬁg% gfn(@%&oéey%ea %%Sg():(ly Yﬁﬁ al koxy
NRgC( O Ra; ﬁ@@nﬁﬁeatﬁéﬁb)d‘ﬂﬁﬁﬁﬁnal@( EthéHhaChinaia in St MRGbEon oNHSEO) t Ra;
Al ternati vel gemthe two Rb substituents can join to forma 3-10 nenbered

ri gg, ogti drthen ahemghines Whichdinghie the He-8i b r@Cﬁp@eﬁmQheawml@ 1Bedinish |
t
S onte T iepse PSR pfracBo Sy, I R By W R0 R R L0 Y

heteroaryl stediaickyb thosbabed et indhe Metlaodseﬁq&mmsﬂtisectﬂsnl 4al kyl noiety,

all of which noieties may be optionally substituted. -6 WO 01/72960
PCT/ US01/ 0921 §uitably, Rp is independently hydrogen, NRgR7, OH, OR,, C1-4alkyl, aryl,

15 arylC1-4alkyl, aryl C2-4alkenyl, heteroaryl, heteroarylC1-4alkyl, heteroarylCp-4
alkenyl, heterocyclic, heterocyclic C1_4a1kyl, or a heterocyclic C2-4alkenyl moiety,
all of which moieties may be optionally substituted one to three times independently
by halogen; nitro; halosubstituted C1-4 alkyl; C1-4 alkyl; amino, mono or di-C1_4
alkyl substituted amine; cycloalkyl, cycloalkyl C1_5 alkyl, OR,4; C(O)Ry;

20 NR,;C(O)ORy; OC(O)NRgR7; aryloxy; aryl Cq_4 oxy ; hydroxy; C1-4 alkoxy;
NR9C(O)Ra; S(O)yRg; C(O)NRgR7; C(O)OH; C(O)ORy; S(O)tNR6R7;
NHS(O){R,; Alternatively, the two Ry, substituents can join to form a 3-10

membered ring, optionally substituted and containing, in addition to carbon,
independently, 1 to 3 NRg, O, S, SO, or SOy moities which can be optionally
25 substituted.
Suitably, Ry is an alkyl, aryl, arylC1-4alkyl, heteroaryl, heteroaryl Cj-4alkyl,
heterocyclic, or a heterocyclic C1-4alkyl moiety, all of which moieties may be

optionally substituted.



Suitably Rl is independently selected from hydrogen; hal ogen; nitro; cyano;
hal osubstituted C 1 10 al kyl, such as CF3; C 1-10 al kyl, such as nethyl,

et hyl, iwopr/megd , or n-propyl; C2-10 al kenyl; Cl1-10 al koRgT/USudI928S

nmet hoxy, or ethoxy; halosubstituted Cl1-10 al koxy, such as
trifluoronethoxy; azide; (CR8R8)q S(OtR4, 5 whereint is 0, 1 or 2

hydr oxy; hydr ®xjtatll Riaik kydepesdeatly asledred famtyddbgedt Radgn; nidfoy byanosuch as
phenyl or naphthyl; aryl C 1-4 alkyl, such as benzyl; aryl oxy, such as
phenoxy; arkdlosGbstzrutt Ky1l-oxgikyk wedh asCHpe 62y @alikyl, batheas aaatlyyl; ethyl,

het eroaryl al kyl ; ~ heteroaryl Cl-4 al kyl oxy; aryl C2-10 al kenyl; heteroaryl
C2- 10 al keniypPropgds & meyepylC2c20 &@e@rlkéwo;allf@%m}l@mmxy&q@w; kenyl

b o B A el SRS R U )
L o TS b L RS i IR PR,
Cont o nong Rs plenyBbt ndhub BBl olg oBSL SR ben B RSN Rer e n

bel ow. For mefok@rey1rC 1 halkyesx suchts deidylodiehelerAain! hetébsky@yer ocyclic

containing noieties" refers to both the ring and the al kyl, or if

i ncl uded, tlerabdybQyly alkyigsy; ssyidlp-1@alkanylt hetaroptydldoyig alkeryl;dreydrodickeny|
rings. The term"noieties” and "rings" may be interchangeably used

t hr oughout . C2q0%8lkensib (GRgRe)a@YRURE Cor 1) ilkersp EH{OMNRURShydr ogen, optional |y
substituted Cl-4 alkyl, optionally substituted aryl, optionally

subst it R ed(%&RS)Qﬁ(Q)é{WS,§ (SBBRé}ﬁﬂ(pWRéEb@;tS(mﬁﬂds@ﬁg&oar yl, optionally
substituted het erggw)lﬁfl- 4al k terocyclic het er ocycl i c§1-4 al kyl, or

R and £ GRIACIR T Faln kL O A Ceri o S tdrtalshim s
el th”:éd f ﬁS{Q@M@ﬁgﬁﬁ%@ﬁﬁﬁg%@%ﬁgﬁe@@@ﬁ%ﬁ@lﬁ%k@@%@ 2 a kyl
havi ng  variernd OFROREeRE (Rafe P GoRt A dorghe ANBEEOUREY cLch as
CH2C( 0) 2H Ofcp i, ERFPFSEB I of O RO P MR hiaining

15 moieties may be optionally substituted as defined herein below.
~ Foruse 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, and aryl alkeny] rings. The term "moieties" and "rings" may be
interchangeably used throughout.

20 Suitably, R4 and R35 are independently hydrogen, optionally substituted C1-4
alkyl, optionally substituted aryl, optionally substituted aryl C1-4alkyl, optionally
substituted heteroaryl, optionally substituted heteroaryl C1-4alkyl, heterocyclic, |
heterocyclicC1-4 alkyl, or R4 and R5 together with the nitrogen to which they are
attached form a 5 to 7 member ring which may optionally comprise an additional

25  heteroatom selected from O/N/S. |

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

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

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

Suitably, R10 is C1-10 alkyl C(O)2Rg, such as CH2C(O)2H or
30 CH2C(0O)2CHS3.



Suitably, R 11 is hydrogen, C 1-4 alkyl, aryl, aryl C 1-4 alkyl,
heteroaryl, heteroaryl C 1-4al kyl, heterocyclic, or heterocyclic C1
_4dal kyl . vBobt/ad9by, R12 is hydrogen, Cl-10 al kyl, optional PgT/@atsmd2téut ed
aryl or optionally substituted arylalkyl. 5 Suitably, R13 is Cl-4alkyl,
aryl, arylal kyl, heteroaryl, heteroaryl Cl-4al kyl, heterocyclic, or

het er ocycl i cCl- 4&h1t@,bly, R &8 Bydrogéﬂ Mty alkel, all‘yy|a,rylf'@f g s, Mietearb‘edyl

het erocyclic containing noieties nmay all be optionally substituted.

Sui t ably, Yhﬂtgomrybl@peﬁaﬂ@'ﬂuhegers@lcm,t@dheifermmanqgkkryl hal ogen nitro; cyano;
hal osubstituted C|-10 _alkyl; C1-10 alk C2-10 al kenyl ; 10 al koxy;
10 hal osubst i tut%‘b‘ta@l}’-’fd%ﬂ%b@(%enaﬁldm % remopglleed) Sflﬁ’éedﬁyb?roxy; hydr oxyC

1 _4dal kyl; ar Cl-4 | ; aryloxy; arylC 1.4 al kyl oxy; heteroaryl;
het er oar y| aPit nau%%‘{béP @h‘-’fl al kyI oxy: heterocyclic, heterocyclic

Cl- 4al k I t i

G2 10 arkenyl® (55 B%’?Ral%ﬁ%*ﬂ%’% o5 Mo KapiloorEd ol 1

C(O) NRARS; KSR, diheRrQyNRARLO IS Qtkbin i OF 8RBy gaf O RLL; C2-10
al kenyl C(O R11l; (C2-10 al kenyl C(O OR11; (CR8R8) g C(O OR1 (CR8R8)q OC(O

R11; ( CR8R&jteGEydRE chikakhng (n@%%)nay INRADE(ONERD) Y Isub{tDERBERS ) (| NR4C( O R11;
(CR8R8)q NHS(O)tR13 or. (CR3BR8 S(OtNR4R5; or. two Y noi et | es together
may form O ( CH2) SUitgbby. Ya155n<§e@eg<9qupfﬁ%1pgad i ysiregenahalogems PFOA F¥% | ng. The

aryl, 20 h ted above ma
al?/ be opt %ﬁgﬁﬁgtﬁhteabr@ltw gp%s d%%(fl ga]‘r?rgl méuf“?% 5395 IS anvi nt e)g;er
havi ng- g Vahdl@su@@tnﬂtteti@ﬁ ?mk@ﬂy ;Yzfde! (R dgkgquwnmdg@m ;s preferably 1.

a r

When Y forns an addition unsat ur at e Ing, It 1Is preferably 6 menber ed

resul ting i Rycoxaphidlkylcas]; Fdrilg(l{i}(&ll@lﬂarylaﬁy HA6] 4 dRglosySHetsiBariBy be
substituted 1 to 3 tinmes by other Y noieties as defined above. Suitably,

Ra is an al ketéroaytajkyl(Heteroatyk (14 zldbylexy);a‘reydrocmht gretaogichCCl -4aligllary],
het er ocycl i c or _a heterocycl icC 1-4 alkyl, wherein all of these novieties

may all be &pl@l 38??&15’] yeternsgyli G241 @ alkenyd; W@@@Eé@l@&PQﬂO@WQ Y is
Preterably’ RRAR5°E5 o fkeny & SRRURsTIERGRGd dORIERS: oRERgYy
15 C(O)NR4R10; S(0)3H; S(O)3Rg; (CRgRg)q C(O)R11; C2-10 alkenyl C(O)R11;
C2-10 alkenyl C(O)OR11; (CRgRg)q C(O)OR12; (CRgRg)g OC(O) R11;
(CRgRg)qC(NR4NR4R5; (CRgRg)q NR4C(NR5)R11; (CRgRg)q NR4C(O)R11;
(CRgRg)q NHS(O){R13; or (CRgRg)q S(O){NR4R5; or two Y moieties together
may form O-(CH2)s-O or a 5 to 6 membered saturated or unsaturated ring. The aryl,
20  heteroaryl and heterocyclic containing moieties noted above may all be optionally
substituted as defined herein.
Suitably s is 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.
25  These ring systems may be substituted 1 to 3 times by other Y moieties as defined
above. \
Suitably, R, is an alkyl, aryl Cq_4 alkyl, heteroaryl, heteroaryl-C1 4alkyl,
heterocyclic, or a heterocyclicCj_4 alkyl, wherein all of these moieties may all be

optionally substituted.



optionally substituted aryloxy or arylal koxy, nethyl ene dioxy, NR4R5, thin
Cl- 4al kyl, thioaryl, hal osubstituted al koxy, optionally substituted Cl-4
al kyl, owohyddexy al kyl. Y is nore preferably nono-substpP¢nusa/dvaicogen,

di substituted 5 hal ogen, nono-substituted al koxy, disubstituted al koxy,

met hyl enedi oxy, aryl, or alkyl, nore preferably these groups are nono or
di -substituted iYid pxefei‘ablypcbﬁldgemr(?pﬂ alkdxy, opbionplds subisttueddryl, e Y nay be
substituted in any of the ring positions, n is preferably one. Wile both
RL and Y ca¢ptisoally oshiptrdogpioxy of aliYéaUEm@t oretyteneiaoxyalNR4Rgs thione of the 10

d, bl h b d. As d
nerein, " op 8?%%%% @gg&éﬁﬂfc{ﬁ?@wh@?&g@& Q%Ee%ﬁﬁcsiﬁwﬁﬁééﬁﬁ@alk%gﬁe ean
h di
ﬁ%ro%f’”p rd% PURACEY 0GR et R syl e BB BEy suich as

met hoxy sr mohmmhﬁéa hIueRy, AidubgetiRa KRy, mefh @e& ) 1Q;> S(OQ m
Cl-10 15 al kfgﬂ \>//\/nere| n i's O,ﬂ% or 2, such as net gle tﬁz% a§yrrP,tIhy
13

sul finyl oralkyl mpre Prgﬁﬂféﬁli}’lﬁlese amnp@arerrmwc&%su@mmwmmea’ @ovition osuch as
in the NR4RS ggo%gﬁ NHC( O R4; C(O) NRAR5; C(O) OR4; S(O)t NRAR5; NHS(O) t R20,
Cl-10 al kylysu %Y nethyl, ethyl, propyl, isopropyl, or t-butyl:

hal osubsti tut ed Whild& Ala ?%Esu&ﬁﬁhed ﬁ%':a% cﬁ'ﬁhé)@ﬁz%ﬁ&‘?dldﬂé ﬁi&t}%feﬁlﬂhﬁ&ue&rw

such as phenyl, or an optionally substituted aryl al kyl", such as benzyl
or phenet hyWhilepoihdtnkid Ysuah doiht het leuirdgeneit @cgﬁbfecteddmtlabhaﬂlogae ofthiest i t ut ed
het erocycl i cal kyl ional |y substituted heteroaryl, optionally
subst i ti/ﬁ edflll*&?tléF‘%Fl&tedalpl@yf?rabmféﬂﬁgst%%§‘HDSHFU}<F het er oar y! , or

het er ocycl i ¢ noi 0 ogen

hydr oxy?/ hydr oxyggsu%ﬁtl @B Slug%&&% l{%ﬂﬁ QM@EW%PQE{ al kyl ;

am no, nDnOmsardsuthgbmipstamheldgai Isycth @rﬂum;ne,sdlﬁ(thr%'ibﬁﬁmhélot fodin¥RARS group;
Cl- 10 al kyl, or hal osubstituted C1-10 al ky such as CF3. R20 is suitably
E -4 al kIyI hydspxy; Eyaliogiy S@Slimzr?; féguioilkéi é%’éf%XqIC;Rél s Kelt- &0 AIkPYY- @mcfﬁ%ﬁ kyl
eterocyclic, or heterocyclic a ui t apl e rmaceu a

accept abl e 2&{hoYy g "etEW@f ItWQﬁBWt‘f%“tt)F/i%%%erszi‘X oL (grﬁéHt?«P're é{o% li K| ude
basic salts ani api_c su roch orlc 30 acid,
hydr obr ggm calg\él ‘c’fﬂglj’egﬁ %hlg'ro?g%éci 2 a's,lo &H’gﬁ?l% néegtlﬂ %%ﬁgﬁén Sl}’|lph0nl c acid,

et hane sul phofngl; agikh, namots di- aﬂjsdtutéﬂaémﬁoawcﬂas iraﬂh&mﬁgﬂodp citric acid,
| actic acid, -9 WD 01/ 72960 PCT/ US01/ 09216

NHC(O)R4 C(O)NR4R35; C(OYORy4; S(O)tNR4R5; NHS(O)tR20, C1-10 alkyl, such
as methyl, ethyl, propyl, isopropyl, or t-butyl; halosubstituted C1-10 alkyl, such
CF3; an optionally substituted aryl, such as phenyl, or an optionally substituted
20  arylalkyl, such as benzyl or phenethyl, optionally substituted heterocylic, optionally
substituted heterocyclicalkyl, optionally substituted heteroaryl, optionally
substituted heteroaryl alkyl, wherein these aryl , heteroaryl, or heterocyclic moieties
may be substituted one to two times by halogen; hydroxy; hydroxy substituted alkyl;
C1-10 alkoxy; S(O)mC1-10 alkyl; amino, mono & di-substituted alkyl amino, such
25  as in the NR4R5 group; Cq-10 alkyl, or halosubstituted C1-10 alkyl, such as CF3.
R0 is suitably C1-4 alkyl, aryl, aryl C1-4alkyl, heteroaryl,
heteroarylC1-4alkyl, heterocyclic, or heterocyclicC1-4alkyl.
Suitable pharmaceutically acceptable salts are well known to those skilled in
the art and include basic salts of inorganic and organic acids, such as hydrochloric
30  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, succinic acid, fumaric acid, nmaleic acid, benzoic acid,
salicylic acid, phenylacetic acid and mandelic acid. In addition,

phar macew® oab19¢0 accept abl e salts of compounds of Fornul BCT/UpowW@YI6al so be
formed with a pharmaceutically acceptable cation. Suitable
pharmaceutically acceptable cations are well known to 5 those skilled in

t he art andoxabiclacideswkiodad a0i@, fumhiiahiidemelaid dvid, bemaoic avid,aalcyliguwaider nar y
anmoni um cations. The following terns, as used herein, refer to:_ "halo"

al | hal ogenhenylaseti acid pdomandefic ggide In piditien.pharmasgtically peagpighls salts o
"al kyl " - i . Do
al ky b&m,@tghggm@ggggﬁ@gpﬁﬂﬁ%@%&eﬁ%a{agzgafﬁ{ac definy 10 10 car bon

atons, unless t aln s"otherwise limt nc I'ng, but not
limted to,acoepthtyle cavdhySuitablehamycenticadliypiceqydble cationt vite, wabkndsudt yl |
iso-butyl, tert- butyl, n-pentyl and the |ike "cycl oal kyl" is used herein

to mean Tyclhpse shoilest i thyarsaed wslugle gikaling, qligpling gy AEMeniEREAE ng but not
limted to a?érﬂ%&%%oniﬁ%@aﬁﬁfs.tyl , cyclohexyl, and the 15 |ike.

"al kenyl " is used’herein at all occurrences to nean strai ght or branched

chai n noi ety of Phdlloaniorras,afusedivréissrefdigo:.chain length is linmted
thereto, including, but not limted to ethenyl, 1-propenyl, 2-propenyl,

2- et hyl - | - pr opehyhalo” 1 alhhalagezs, that 15 ¢hlorgs flugrey brepeo ppgodopo  "aryl " -

phenyl and napht by} . "heter o " it ' [ i on, such
as "heteroaryloxy"?1ﬂpaﬁ§Léﬁé?%§¥y”&gﬁﬁ%%gy%ﬁﬁgﬂg@?%iﬂg%%%@ggkggﬁkg?ic ring
system i i i t.aj : Mgl r sel ected
Y om the) or oug Bl Solls LS o RGPS BoRRS. i R iRl g OTHBL™ 15

pyrrol e, pylmaed &, nfetitydethylhi-ppdgheso-gropyh ni-neyl, 2z-tusygisorbokyilvers-

qui nazol i nyl , fyridine, Eyrjnidine, oxazol e, tetrazole, thiazole,

t hi adi azol ebutyh ppe8ivé and Heddk$ol e, or benzi midazole. "heterocyclic" (on

its own or in any ﬁf{ﬁ%@ﬁzﬁ%ﬁ%@%&% ean S’Eﬁéﬂl%%le%p?%e%#y; fT1oR Saturated

or partially unsat eredrin Sys one or nore

ri ngs cont ataib@gineluding it et Bmied oay ciphk@sil.agclopedty3dydlbeexgt,@ug tieonsi st i ng
of N, 0, or S; such as, but not Iimted to, pyrrolidine, piperidine,

pi perazi%e,hlﬁﬁarphol i ne, tetrahydropyran, thionorpholine, or -10

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

20 . "aryi" - phenyl and naphthyl;

* "heteroaryl" (on its own or in any combination, such as "heteroaryloxy", or
"heteroaryl alkyl") - a 5-10 membered aromatic ring system in which one or more
rings contain one or more heteroatoms selected from the group consisting of N, O or
S, such as, but not limited, to pyrrole, pyrazole, furan, thiophene, quinoline,

25  isoquinoline, quinazolinyl, pyridine, pyrimidine, oxazole, tetrazole, thiazole,
thiadiazole, triazole, imidazole, or benzimidazole.

* "heterocyclic" (on its own or in any combination, such as
"heterocyclicalkyl") - a saturated or partially unsaturated 4-10 membered ring
system in which one or more rings contain one or more heteroatoms selected from

30 the group consisting of N, O, or S; such as, but not limited to, pyrrolidine,

piperidine, piperazine, morpholine, tetrahydropyran, thiomorpholine, or

210 -



WO 01/72960 PCT/ US01/09216 i m dazolidine. Furthernore, sulfur may be
optionally oxidized to the sulfone or the sulfoxide. ™"arylalkyl" or

"het er oaw® al/kykd or "heterocyclical kyl" is used herein tpPCT/H8@ENICL- 10

al kyl, as defined above, attached to an aryl, heteroaryl or heterocyclic 5
noi ety, as also defined herein, unless otherwi se indicated. "sulfinyl" -

t he oxide Sn{i@zoBfinth®ufibéfsdaduMgaybed dptithally beidiRdm tHehutfone 6ther s to
the sulfide, and the term"sulfonyl" refers to the fully oxidized S(0)2

noi ety. "vivEPEide- two R1 npieties (or two Y noieties) may together forma 5

or 6 10 member Ed"é:tgfa!ﬁ{ . Sld"h%{er ?ﬁ(ﬂ"aéraﬂﬁt%fo@%hdaﬁ{gﬁslg qs&ﬁﬁe@élﬂ t$ 0 nMean t he

formati on of an icring sy such as” nap ene, i's a phenyl
noi ety havimgnatiaghtdlastefif@iryechtfacidd talahwﬁamamamﬁoﬂiemme}&hur at ed
ring such as a C6 cycloal kenyl, i.e. hexene, or a C5 cycl oal kenyl noiety,

such as scychoiggntasradso deffined herain, wvelessotpownstsndiCatedr nul a (1) include: 15
N-(2- brom)phenyl

< hyd - 3- . . .
(N', N'di net hyI an ﬁ%‘é{]ﬂ[‘ﬁ &Or il % @%B@ﬂﬁﬁ?’&ql%wlﬁde the term "thio
N-[ 4-chl or Orefe [r AR XNitide, &chﬁeﬂﬁ'"ﬁﬁf&ﬁﬁ"%ﬁ%@h@ Ayl Ixedigaysdoly - (2, 3-

di chl or opheny cyanoguan| di ne;

N- ( 2- br onophsiei -[ 4-chl oro- 2- hydr oxy-3-[ S-(+) - (2- mret hoxynet hyl ) pyrrolid
in- 20 1-yl] anlnosulfonylphenyl] cyanoguani di ne;

N- (2, 3-di chl or ophéwheipingwo R umoldtiss rrIwRHEeISCS) ay fogpthepforma S or 6

th th | i din-1- .f onyl ph di
- phenylo N e R fapiio yép&v%”r?fgélfﬁ%y KRR T BRI FOF ai - | -

yl ] am nosul
N-(2- br omop gl%{ fﬂﬁlgg%&?g’h gg%y%ﬁ%& roxy 3s[a|gher?flnr%9[1%t %?‘r,rlg ﬁgf‘ﬁhﬁgr"‘fm i di n-|

-yl ] am nosmtmbergd phernilly satoyeastborumsatdiates]; ridg such as 8 Cediycloblkendphenyl ) - N -
[4-chl oro-2-hy droxy-3 - [R-(2-methoxynethyl)pyrrolidin- 1-yl]

ani nosul f onaxpie ey B ICscsyghralieanl mpist, sigh(aBcyeloperpeinyl ) - N -
4- chl 2-h (N"- ' | f | ph I
E:ya?log(lj;(rjli di ng?rl?ﬁ(lgtiatwe compo?n(')?dsI osf 0%%18 a(ﬂI Xlugegl nosul fonyl phenyl ]
15  N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-

(N",N"dimethylaminosulfonyl)phenyl] cyanoguanidine;

N-[4-chloro-2-hydroxy-3- (N",N"-dimethylaminosulfonyl)phenyl]-N'-(2,3-
dichlorophenyl) cyanoguanidine;
N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[S-(+)-(2-methoxymethyl)pyrrolidin-

20  1-ylJaminosulfonylphenyl] cyanoguanidine;
N-(2,3-dichlorophenyl)-N'-[4-chloro-2-hydroxy-3-[S-(+)-(2-
methoxymethyl)pyrrolidin-1-ylJaminosulfonylphenyl] cyanoguanidine;
N-phenyl-N'-[4-chloro-2-hydroxy-3-[S-(+)-(2-methoxymethyl)pyrrolidin-1-
ylJaminosulfonylphenyl] cyanoguanidine;

25 N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[R-(2-methoxymethyl)pyrrolidin-1-
yl]laminosulfonylphenyl] cyanoguanidine;
N-(2,3-dichlorophenyl)-N'-[4-chloro-2-hydroxy-3-[R~(2-methoxymethyl)pyrrolidin-
1-yl]aminosulfonylphenyl] cyanoguanidine;
N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-(N"-

30 isoxazolidinylaminosulfonylphenyl] cyanoguanidine;

~-11 -
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N- (2, 3-di chl orophenyl )-N -[4-chl or o- 2- hydr oxy-3-(N'-

i soxazol ivdd nyvzeé nosul f onyl phenyl ] cyanoguani di ne; PCT/US01/09216
N- ( 2- bromophenyl ) - N - [ 4- chl or o- 2- hydr oxy- 3- (N"-

t et rahydr oi soxazyl am nosul f onyl ) phenyl ] cyanoguani di ne; 5

N- (2, 3- di chiqe optietiylophéhyd]-H- plh&lﬂom—%hm&dkp&(m- (N'-

t et rahydr0| soxazyl.ami nosul fon}{ phenyl ] cyanoguani di ne;

N- (2, 3-di cHP@%ﬁlHBW ingsulfony. Eh%ﬂ&y@%ymléw 3- (4-

LT oIk pyemagSI A EER ol et o oG

br onophenyl t}trzﬂry@mik(gdaayiaﬁhmtsulfonyl)phenyl] cyano guanidine;
N- ( 2- br omophen % [ 4-chl oro-2- hydro 3/ (34 oxi dot hi onor phol i no) am no
sul f onyISphely 2% %ﬁ@@h@mlhm&l hloro-2-hydroxy-3-(N'-

N- (2, 3-chl %{?@p%g%{g%xag(ﬁlaﬁﬁdﬁn f&{@gﬁeﬁwﬂﬁﬁ}fg@m cﬁné)m dot hi onor phol i no) am no

sul fonyl pheny ani

N- ( 2- br onmopi€pBldieilbrophenin)-Nr-pkchltypdl-hxdtody-3N4- met hyl pi per azi no) am no
sul f onyl phenyl ] cyanoguani di ne;
N- (2, 3- di cHhiomsplali MNHON@@MM)WYQBMWB%}M@E( N' - met hyl pi per azi no) ani no

P o) S L YOS NN B ARRAEMS N 21 eny1

cyanogugni djrfjﬁnophenyl) propylguanldlne

N-(2, 3-di chl orophenyl’) -N -[4-chl oro- 2- hydr oxy- ;lu - et hyl nor phol i no) am no
sul f onyl phéﬂ;@‘]bf‘é!?‘aﬁ’i@w]éﬂ dﬂﬁ@lOINz(fz’dﬂ?an%ﬁwéWP ggnorpholino)amino

4-chl or o- 2- h 2-(2- ethylpyrrolidino)]amno

sul f onyl phesﬁyé%{l@lj)ﬂen g]uga}’r?n%guagl d)%%

N- (2, 3- di chiNgp grduestgbhentil)=N 44cdhllcb @By diyser- 3 ¥-odidothiobiphblio)e@ino
et hyI pyrrolidino am no sul fonyl pheny} cyanoguani di ne;
N- ( 2- br onopidieyyipheeyl] gyanoguanidine;

guf? Lg;ﬁphen ? cyan]gi’l gﬁll\gl)[ﬁéc%kﬁ?'(z %%@%&Y%Iragi'%n%h@népfﬁlﬂllgﬁfﬁ o

4- |CP| or?) ﬁ mefdﬁgpyergﬂ@-aﬁgguaﬁﬁhﬁ@r boxy) pyrrolidin- | - 30 yl]am no
sul fon eny} cyanoguani di ne

N (20D R b g orengry- N 4-dhleter hisp s dcPBsepetbypipegagjcamino

sulfonylphenyl] cyanoguanidine;
N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-(N"-ethylmorpholino)amino

20  sulfonylphenyl] cyanoguanidine;
N-(2,3-dichlorophenyl)-N"-[4-chloro-2-hydroxy-3-(N"-ethylmorpholino)amino
sulfonylphenyl] cyanoguanidine;
N-(2-bromophenyl)-N’-{4-chloro-2-hydroxy-3-[N"-ethyl-2-(2-
ethylpyrrolidino)]amino sulfonylpheny} cyanoguanidine;

25  N-(2,3-dichlorophenyl)-N"-{4-chloro-2-hydroxy-3-[N"-ethyl-2-(2-
ethylpyrrolidino)]amino sulfonylpheny} cyanoguanidine;
N-(2-bromophenyl)-N’-{4-chloro-2-hydroxy-3-[S-(+)-(2-carboxy)pyrrolidin-1-
yl]amino sulfonylpheny} cyanoguanidine;
N-(2,3-dichlorophenyl)-N’-{4-chloro-2-hydroxy-3-[S-(+)-(2-carboxy)pyrrolidin-1-

30  yllamino sulfonylpheny} cyanoguanidine;
N-(2-bromo-3-fluorophenyl)-N’-[4-chloro-2-hydroxy-3-[S-(+)-(2-
methoxymethyl)pyrrolidin-1-ylJsulfonylphenyl] cyanoguanidine;
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met hoxynmet hyl ) pyrrolidi n-1-yl ] sul fonyl phenyl] cyanoguani di ne; -12 WO

01/ 72960 PCT/ US01/ 09216 N-(2-phenoxyphenyl)-N

[ 4- chl or sv@ohysoxy- 3-[ S- (+) - (2- met hoxynet hyl ) pyrrol i di n- PCT/US01/09216
1-yl]sul fonyl phenyl] cyanoguani di ne; and

N- (2- benzoxyphenyl ) - N -[4-chl or o- 2- hydr oxy- 3-[ S- (+) - (2- met hoxymet hyl ) pyr r ol
i di n- 1-yl | Nybfpneiydypaani}-Nc pRreKaten hodoey - 35[30(r+)4zmd}@@m3u}p§hbudm-
acceptabl e salt thereof. METHODS OF PREPARATI ON The conpounds of Fornmul as
(1) may be bﬁﬂ&ﬂﬁ@@k@?mﬂb9W¥®ﬁgﬂw$n?H@ﬂlc procedures, some of which are

G oo R ABREN o 2y e [éégﬁ%afﬁféﬁﬁ%h@a@xﬁ% 50 a

d e CI CI f-y1]enlfnyPhehiyli cy d}i‘bg@rﬁﬂln@ NH2 4 | O5 06 SX@NRb)?2

SOZN(Rb)Z CI OHS (Y)n | O—IN) (Y)n HHN— -N7 8 SOZN(Rb)Z
ora pharmaceutlcally acceptable salt thereof.

METHODS OF PREPARATION

The compounds of Formulas (I) may be obtained by applying synthetic

procedures, some of which are illustrated in the Schemes below.

10 Scheme 1
OH
SH
SO Li 0= S ©
Cl Ci
a c
— —_—
+'-O
1 —
SO N(Rb)2 SO,N( F%b);2

SOK
Cl Cl
= -
’ N+‘.
S

SO,N(Rb), SO,N(Rb),
\©: )]\ /@ Y)n - \@ /@‘(Y)n
SO,N(Rb),

flx@
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kK, C OHNCR~\ 1 Il J:: (fin NNHH 9 -13 WO 01/72960 PCT/ US01/ 09216
Schene 1 a) i) NCS, AcOH, H2O ii) LiOH MOH b) H2SO4, HNG3 c) KOH, MeOH
d) PCI5W@/29¢) NR R TI, Et3N f) NaH, H20 g) Pd/C, H2 hPRONS)1/DOdF6 i)
TBSCI, 5 Imdazole j) MsC, Et3N k) NH2CN, Huni g's base 1) CsF/ TBAF,

MeOH THF The desired 4-chl oro- N (3-sul fonam do- 2- hydr oxyphenyl ) - N'- phenyl
cyanoguani di ne can be synt hesi zed fr®¢hefel cormerci ally avail abl e
2,6-dichloro thiophenol using procedure el aborated in schenme 1. The thiol
can be oxidized to the 10 sul fonyl halide using a hal ogenating agent such

L D L N
using 2 retaly DY deRsHeR A LTy PR RO SR ISRl 0, o e
7 Lt o4 Ut tie §SHUREEQRINNL S RIS B PEETIREENRCISTIR, 2 sol vt o

3-schene 1. The sulfonic acid 3-schene 1 can be converted to the
sul f onam de 5-schene 1 usi ng)&a three step procedure inyalving the formation

of the nmetal salke desitpgydchionadN-chrtHfonamida-Zebydiory PRray b ¢Bhenybdi um hydri de

or sodi um i fiar, - Qie%aﬂ ;}ﬁi] G 1 gl S i.s then
converted t@?ﬁéﬂgﬁ%ﬁgﬁf&h@ﬁﬁgn e ljﬁtéel ;Fjl-g %%Eﬁ%%&%l%&%’gscgéﬁlgﬂosol vent .
The sul f onythiophtml udimg pascedieeiboeatedbinvehérael 11 Thet thivl can besxidizdi nothe

sul fonam de using the desired amne HNR R' in triethyl am ne at

t enper atlur edifprygiatige ppigga hnkpgenatingagent spph apN St NBS, elpriae prohraming

sul f onam de, . ' o) lht o]

sel ectivel ymﬁgl/%ﬁ%gyzeeéfﬁﬁ&ﬁﬁ%gb%fsl{o%?ﬂ%g %lgglgéldaec}eg%?gro " %ﬁﬂ{hﬁﬂ%%ﬁ fbél ?n

t enper at ur ehdlide tad be hixoghedby usilg e nwtdl hgdexide sueh aelihdgd obyotassidnt i ons

well known in the art such as hydrogen and pal |l adiumon carbon to formthe

cor r espondi grexde tonferms thesparpspanding@ilioniq acitbsaltan t hen be

The sulfonic acid salt can then be nitrated under nitration conditions such as

15  nitric acid in a solvent of strong acid such as sulfuric acid to form the nitro phenyl
sulfonic acid 3-scheme 1. The sulfonic acid 3-scheme 1 can be converted to the
sulfonamide S-scheme 1 using a three step procedure involving the formation of the
metal salt using a base such as potassium hydroxide, sodium hydride or sodium
carbonate to form 4-scheme 1. The sulfonic acid salt is then converted to the

20  sulfonyl chloride using PCl5 with POCl3 as a solvent. The sulfonyl chloride can
then be converted to the corresponding sulfonamide using the desired amine

HNR'R" in triethyl amine at temperatures ranging from —78 9C to 25 OC to form the
corresponding sulfonamide S-scheme 1.
The chlorine ortho to the nitro group can be selectively hydrolyzed using
25  sodium hydride/ water in THF at room temperature to form the phenol. The nitro can
be reduced by conditions well known in the art such as hydrogen and palladium on
carbon to form the corresponding aniline 6-scheme 1. The aniline can then be
coupled with a commercially available thioisocyanate to form the desired thiourea.
The phenol in thiourea can be protected with TBSCI to form the
30  corresponding compounds 7-scheme 1. The protected thiourea can be converted to
the corresponding carbodiimide 8-scheme 1 using methanesulfonyl chloride and

triethyl amine at 0°C. The carbodiimide can then be converted to the corresponding

-14 -



coupled with a comrercially avail abl e thioisocyanate to formthe desired

t hi ourea. The phenol in thiourea can be protected with TBSCI to formthe 30
correspomdd ng7xepounds 7-schenme 1. The protected thiourerCTasob®2onvert ed
to the correspondi ng carbodiimde 8-scheme 1 using nethanesul f onyl
chloride and triethyl amne at 0C. The carbodiim de can then be converted
to the corrgespedicyanoguididiie Wibs 2AMiniBEIAMEOAIGDALE follswddEst ed

cyanoguani di ne usi ng.cyanam de and Hunig' s base, followed b desilylation

with CsF ordepipiatipn With (b s T BAK fq fogmithe desjisd Hip cvianeguaaidgn el. Schene 2
C I O C O=hb::-- 00 aOb (R ). NHZ HN 1 2 3 SO2N(Rb)2
SPN(Rb)2 ¢ 0 OH (R1). /> / d (R1)m 45 a) Pival, TEA b) i. BuLi,
THF, -40C, H SO2; iii. S02Cl2; c¢) HN(Rp)2, TEA, d)H2SO4CIH20. 5 If the

vaillahle, it can be
ibStituted 3-

desired hydroxyaniline 6-Schene 1 is not comrercially
prepared as outli'

chl oroanilines 1- cheng- 2 using
standard condi chiNor i and
triethyl am tfed oN de.
The am de 2-sch N
3
SO,N(Rb), SO,N(Rb),
; o ] OH
C
— (Ry)y 2>—"*<}‘ —> Ry,
N NH,
4 5

a) PivCl, TEA; b) i. BuLi, THF, -40°C; ii. SO,; iii. SO,Cl,; ¢) HN(R,),, TEA;
d)H,SO,, H,0. -

5 If the desired hydroxyaniline 6-Scheme 1 is not commercially available, it
can be prepared as outlined in Scheme 2: Commercially available substituted 3-
chloroanilines 1-scheme-2 can be converted to the amide 2-scheme-2 using standard
conditions well known in the art such as pivavolyl chloride and triethylamine in a
suitable organic solvent such as methylene chloride. The amide 2-scheme-2 can be

10  converted to the benzoxazole 3-scheme-2 using an excess amount of a strong base
such as butyllithium in a_suitable organic solvent such as THF under reduced
reaction temperatures (-20 to -40°C) followed by quenching the reaction with sulfur
dioxide gas and converting resulting sulfinic acid salt to the sulfonyl chloride 3-
scheme-2 using standard conditions well known in the art such as sulfuryl chloride

15  in a suitable organic solvent such as methylene chloride. The sulfonyl chloride 3-
scheme-2 can be transformed to the sulfonamide 4-scheme-2 using standard

conditions well known in the art by reacting it with the amine HN(Ry,)7 in the

presence of a suitable amine base such as triethylamine in a suitable organic solvent
such as methylene chloride. The desired phenolaniline 5 can be obtained from the
20  benzoxazole 4-scheme-2 using standard hydrolysis conditions well known in the art

such as sulfuric acid in water and heating at 85°C.
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10 converted to the benzoxazol e 3-schene-2 using an excess anount of a
strong base such as butyllithiumin a -suitable organic solvent such as
THF undeweoedmwded reaction tenperatures (-20 to -40C) fopPCDWSW/19916
guenching the reaction with sul fur dioxide gas and converting resulting
sulfinic acid salt to the sulfonyl chloride 3- schenme-2 using standard
conditions well known in the art such as sulfuryl chloride 15 in a suitable
organi ¢ sol vent such as nethyl ene chloride. The sul fonyl chloride 3-
schenme-2 can be transforned tgYNEHETTICOXAMPLESSCchene-2 using standard
conditions well known in the art by reacting It with the amne HN(Rb)2 in

the presence ofy I i HME ! L ui tabl e
organi ¢ sol vent s% ‘ﬁ%‘ﬁfmﬂA ene %ﬁ?ﬁ? ﬁ}eﬁeﬁc gg}re ﬁ%@ﬁ&kan |§ne 5 can
be obt ai nedwhithmetrherelyAliuieMnize xad atetod tsioemstrdedisi algmBationderthe ftpge of ysi s

condltlons well known in the art such as sulfuric acid in water and
heating %at B5presentsn¥apfion AHdEHPHEPIaISHa 9D ¥ EWFEW'@GE%AWESS%

t
uni o are rapie) SRR DERE LRG RiodoRt R R PR CS SE C o,

of the scop@mﬁphe&ﬁM@smtwmblmmMM| on. All tenperatures are given in
degrees centigrade, all solvents are highest available purity and all

reactions run urddhe Exapplesadl tempeipiuresse indegrees Cgaterade frb3phEse unl ess
otherw se 's{b%t?aa\%\/gx%épe{fgné%f gcfﬁaan@bef l\gs”é ?ﬁe%r"ffs@%f%g tdeld degrees

Centi grade wer e nass

spect r oet nhr\?a;[ t cﬁpﬁé t t cat ed.

1H NWR here[;e(i na @?ﬁtw o?ti@riv%{:lr?lg We&rjgﬁ?é\g\gr (r;[h%%g;[aﬁ }gq‘ﬁ%ﬂﬁi?fs??ﬁ% a Bruker
AM 250 or Amréﬁ)ébosdtel(}it QGWHZ usingvh lBtrulfrlrlAMQSG:br IAlmMO(mtp‘ﬁdtrameters si ngl et
d=doubl et il’l plet, g=quartet, nEnmultiplet an br indicates a broad

signal . SatMultipliriiss indicatedare; syeing! %&‘GPP‘E}‘E" tHPlehdraELEs, PRI t’fﬂl‘?}port i on
of a ol ar ﬁg‘ﬂﬁ‘fﬁdﬁaﬂés é?ﬂroﬁ&'?l%Ré]E gatel ikafs 4 %tl&?%g)gf@ﬂﬁh%l infi€AEL @Rt - 15

Example 1 & reparation o chloro- 2-

(N, N'- di ngrbydréion 068 uidlareghjvaleheot redbenf 21 divdite heopropiyahrdagtanty anoguani di ne
and N-(2-bronophenyl)-N -f4-chl oro- 2-

hydr oxyts3- (N', N'di net hyl am nosul f opydheliengl 2 cyanoguani di ne

2, 6-Di chl oro-3-ni trobenzenesul fonic acid

Preparation of N-[4-chloro-2-hydroxy-3- (N",N"-dimethylaminosulfonyl) phenyl]-

N'-(2.3-dichlorophenyl) cyanoguanidine and N-(2-bromophenyl)-N'-[4-chloro-2-

hydroxy-3-(N".N"dimethylaminosulfonyl)phenvyl] cyanoguanidine

2,6-Dichloro-3-nitrobenzenesulfonic acid

20 Lithium hydroxide hydrate (8.96 g, 0.214mol) was added to a solution of
2,6-dichlorobenzenesulfonyl chloride (35 g, 0.146mol) in MeOH (300mL.) and the
reaction was allowed to stir at room temperature for 16 hr. The reaction mixture was
filtered to remove suspended solids and then concentrated. The resulting solid was
dried in vacuo overnight to remove any residual MeOH. The solid was then

25  dissolved in H»SO4 (300mL) and chilled in an ice bath. A solution of HySOy4
(35mL) and HNO3 (70 %, 10.7 mL) was slowly added to the above reaction over 90

min. The reaction was allowed to warm up to room temperature overnight and then
slowly poured into ice water (1200mL) and extracted with EtOAc. The combined
organic layers were dried (MgSO4) and concentrated to yield 2,6-dichloro-3-

30 nitrobenzenesulfonic acid (37.38 g, 96%) as the dihydrate. EI-MS (m/z) 270 (M)).
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20 Lithium hydroxi de hydrate (8.96 g, 0.214npl) was added to a sol ution of
2, 6-di chl orobenzenesul fonyl chloride (35 g, 0.146npl1l) in MeOH (300nL) and
the reaovOoon72ees all owed to stir at room tenperature forPdBURNL/09Ttoe
reaction mxture was filtered to renove suspended solids and then
concentrated. The resulting solid was dried in vacuo overnight to renove
any residual MeOH The solid was then 25 dissolved in H2SO4 (300nL) and
chilled in an |ce bath A soI utlon of H2804 (35nL) and HNGB (70 % 10.7

‘ §RZeAg gh over 90 mn. The reaction was

|1 owed t ! | d
‘nto ice Sm“’ii K I%%saﬁ@ ﬁié*r‘ax@”‘??fa& e I R Gani o
| ayers wer ediglilbR™3-nivesBeAzenafidfonaiediihadeet 39.38ig6bd 3Zmbt)dh adam 0- 3 30

ni trobenzenesul fonic acid (37.38 g, 96% as the dihydrate. EI-M5 (mz) 270
(M). -56 @e0ol) mdde rectionses aiowadto stir gt moghlesmsragugifer Wolen Zdgesul f onyl

chl ori de Potas um_hydr ox ed to a solution of
6" i ol dFBC RS S et fad ere AR idl B G048 G 1370l )i e
MeCH 5 (500s¥einigitd Tto@is eacddaed Peps(28!doaved 4btobt followed B?P(D‘Ol?”pef ature for
14 hr. The reaction mxture was concentrated and the resulting solid was
dried in va@oomLpued theGhitkturd &at Riffixe@ovadiped Phelladtih Wik tlen boletapl )

foll owed by POC13 (400 fi and the m xture was refl uxed overnlpf;ht. The
reacti on wasouHempPeEbire and eoncopmated npey weulHag FHEvEHaeitkemEra Et

resulti fip ngm)s( chil V\Fd\q’géﬂ kl%alt ce cﬂu@s%ge sl%glh? Q&jdeﬁ% Itﬂe rgaétﬁﬁ%ﬁx{u(f‘? path. Ice

chunks were 0ftover
PC15. Wen dqidabhh } eﬁeaafﬂtlswamm bwshﬁgid@decamtetrhmsraaa@d hrfithe FOa¥tioNRS
extracted with Et OAc. The organic |ayer was dried (MgSO) and concentrat ed
to yield 2, GixDvaddxoraoted-with Ewies ZEresghifio tayer whs dried@IgSdg¥and, 79% . 1H
NVR (DVSO-d6) b 7.88 (d, 1H), 7.75 (d, 1H). 15 The follow ng is the general
procedur e famcenitatasitaryiclé 2fePidhidrosd-nitrobenzenesulfonyl chloride (31.4 g, 79%).

N, N- Di et hy] - 2, 6-di chl or o- 3- ni tr obenzenesul fonam de Into a solution of

2, 6- di chl or HXMRt{(PMEAzksh 8F.8% @nyH),dhI50idi 8d).(200 g, 0.69 mmwol) in 15 nL
of dichl oronet hane at -78C was added dropwi se a solution of 20

di met hylamine (2.0 Min MeOH, 0.345nL, 0.69 mmol) and triethylanne (0.14
m.,

The following is the general procedure for sulfonamide formation:

N,N-Dimethvl-2,6—dichloro-3-nitrdbenzenesulfonamide

Into a solution of 2,6-dichloro-3-nitrobenzenesulfonyl chloride (200 mg, 0.69

mmol) in 15 mL of dichloromethane at —78°C was added dropwise a solution of

20  dimethylamine (2.0 M in MeOH, 0.345mL, 0.69 mmol) and triethylamine (0.14 mL,
1.04 mmol) in 10 mL of dichloromethane. The mixture was warmed to room
temperature and stirred for 16 hours. The mixture was acidified to pH >1 with 1IN
aq. HCI, then extracted with ethyl acetate. The combined organic layer was then
concentrated to give the crude material. Column chromatography on silica gel,

25  eluting with ethyl acetate/hexane (30/70, v/v/), gave the desired (240mg, 70 %). EI-
MS (m/z)298 (M).

The following is the general procedure for the hydrolysis of dichlorosulfonamide to
phenol:

30 N, N-Dimethyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide
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1.04 mol) in 10 nmL of dichl oronethane. The m xture was warned to room
tenperature and stirred for 16 hours. The m xture was acidified to pH >1
with IN vegor/#H3q then extracted with ethyl acetate. The pOMISOIE®2r gani C

| ayer was then concentrated to give the crude material. Col umm

chromat ography on silica gel, 25 eluting with ethyl acetate/hexane (30/70,
vivl), gave the Aesiktuesof R4N@med§1-206-dibhlordVBn(tedbehzeh@ulfddaidelR&4f ol | owi ng
is the general procedure for the hydrolysis of dichlorosulfonamde to
phenol : 30 $8-83 mimeb: AYTo-sedivim bydside (b8 12o%9-5 30mPh 2B siacs AEYUNEOI S de - 17

N met oyt D el 18 85 o€ S K uler Meon armosphsredar 16 hoprg The 500

sodi um hydrj Iqul] o 1Mas
heated to nggg%n\‘(l\%ﬁ?og\/%gﬁ%&u%&er a%é%%ggwggﬁgsgé?@etfégﬁlgdd?s. eﬁlasol vent
was evapor aNkIR. Thersilhe wae diltited Witheshyl laogate 260 Wakleddewals 1Nl Hlal.etheby 1H 5

NVR. The residue was diluted with ethyl acetate and washed with IN aq. HCl .
The sol ventoligatwapensantraedtp giye Hersiderpateriggeolmmethirgmatogwphyan

chr omat ogr aphy. o ili . AN " y

o oo o 87,1t B8V S ARa SR 0BRSS SALEIREL 202t [,

279.5 (M).del;ﬁedﬂi@dﬁal(iZQV%,Dg%)SEl—m @ep78ls @rpcedure for the hydrogenation
ni

of nitro conmpound to aniline: N,
N- Di et hyl - 3- am no- 6- chl or o- 2- hydr oxybenzenesul fonam de To a sol ution of

ol ) 1 1 et Ry U 8 eSS e BORRE S5 abn BPARLASprtn & o

flushed w tihimdegon, and then stirred under a hydrogen atnosphere at
bal | oon pressure for 3 hours at roomtenperature. The m xture was filtered
t hrough cel NtN-Rimethiles-aminotGechlgro-Idiy dis ovelfopamide The sol vent was

av Ol Py
evaporated to giMe_the.des{e rodu .0 9 El-M5 (mz) 249.5
(M). 20 Prepar aT(? %5&8%101?\9%@,’ gl-'(gme%yg_%bcprﬁoerﬂﬁgl}yf?&%?het hyl - pr opi onam de.

IC

3, 4- di chl or gadbdnzoeestiESklanide (2.3 BMVE2 (dhdl) iasth§ DRk, s h8dekb10% P3R% aq  NaCH
(141 g, 1. 14H§§:JI v) was added, and the solution stirred vigorously via

over heath me@ clale mixfyre sias {tpphadayity irgertapd then sirfedamder) Rydrogen126nl) was

added atmosphere at balloon pressure for 3 hours at room temperature. The mixture was
filtered through celite and the celite was washed with methanol. The solvent was

evaporated to give the desired product (2.0 g, 97%). EI-MS (m/z) 249.5 (M)).

20  Preparation of N-(3,4-dichlorophenyl)2,2-dimethyl-propionamide.
3,4-dichloroaniline (150g) in TBME (1L) was cooled to 10-15 °C. 30% aq

NaOH (141 g, 1.14 equiv) was added, and the solution stirred vigorously via
overhead mechanical stirrer. Trimethylacetyl chloride ("PivCl", 126mL) was added
at such a rate as to keep the internal temperature below 30 °C. During this addition,

25  the solution mixture becomes thick with white solid product. When the addition was
complete (10-15 min), the mixture was heated to 30-35 °C for 1 hr, and then allowed
to cool. The reaction mixture was held at -5 °C (overnight), and then filtered,
rinsing first with 90:10 water/MeOH (600mL) and then water (900mL). Drying
under vacuum yielded 195g (86%) product, as off-white crystals. LCMS m/z

30 246(M-H)*.

Preparation of 2-tert-Butyl-6-chloro-benzooxazole-7-sulfonyl chloride
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at such a rate as to keep the internal tenperature below 30 C. During this
addition, 25 the solution m xture becones thick with white solid product.
When t he veaddi/ta9en was conplete (10-15 min), the m xture naVUREAMRH t O
30-35 Cfor 1 hr, and then allowed to cool. The reaction m xture was held
at -5 C (overnight), and then filtered, rinsing first wth 90:10

wat er / MeOH ( 600nThe subatidnhefNABE-lichi &0GHeny])-Dryding thylpaarionmade m0gl el ded
195g (869 product, as off-white crystals. LCM5S nfz 30 246(M H) +.

Pr epar at i ordlohmal)tire dty- BdE Y 1 0BaIc ax apoleelta 00X AZ ohder 2rgml fneBytlyl Lthiwoni de - 18

WO 01/ 72960 _PCT/ US01/ 0921 h | ut | f _ ,

N- (3, 4- di childNip %?i‘?yF’)éEf,&zﬂg’?ﬁﬁé‘? y%gég‘glﬁﬁéml% Theoplutipnpagoedidy dry THE
100nL to -72.C.und -Bytyl_lithi 6Min h ,
Cane L omon SSNEE okt is oL S AR ket e i Ppal oy kg £ 5oar
45 ni nutes, .and. th kept in. the 25 : -10.C.r f 5 Th
T e AN MENEE < RITERCHE R N

the sol uti ofhek@ltidR orBOmiNe TEOboltfi QNwiRch ARGw] lo0Wath Qo Sp&atu®M
tenperature for 2h, and a Ar stream was bubbl ed through the solution, with

a gas out | efor ghoanddedir stepam wag bubbleddhisugh the gotuiiondivish iagies outldt gravadespe

during the m ng. The THE sol.ytion.was cqoled.in an.ice.b and
Sul furyl eriaPRLES et st ASut 60 $330¢ e oo HE TR ¢ or a few
mnutes, th&RInUAsEdONASH WA idEEshtll, And SRR EERISH B @I mIf, A MBS ARt . The

m xture was concentrated, diluted with etrZyI acetate and washed wth
wat er . Decoddded diapyvisca Adten aviews mdvietes] thensbluthe wasoyarmedwa sodn fengregatureThe

Lirord ¢ he B PrordiEmbbh e g on gy iy rbs e e paeRL 5s. 5
Hz), 7.57 (@ith whierlDecdiofzifigdambon wvar Add& andtthe mBRNRI WAs Q&L for the

synt hesi s of 7-sul foam debenzoxazol es
2-t er t - But ylesting banory wasldmest (sgdiupi gudfateyi filtered andsaphtantmpied-theffesbhazol e To
a solution of 2-tert-butyl-6-chloro-benzooxazol e-7-sul fonyl chloride 20
(2.69g, 8. 7@#mesmpaard (12-f&:387)amthiMR (GRE13) * 1795 (hd B, Jeh S Fas 1806.) at 0
oC was added 1-nethyl piperazine (0.98nL, 8.83mmvol). The reaction was
war med o Hdodt dat/uPtnd allowed to stir overnight. The solution was
concentrated and then diluted with water and extacted with ethyl acetate
(3 tines). The conbi ned

General procedure for the synthesis of 7-sulfoamidebenzoxazoles

2-tert-B utyl-6-chloro-7-(4-methyl-piperazine-1-sulfonyl)-benzooxazole
To a solution of 2-tert-butyl-6-chloro-benzooxazole-7-sulfonyl chloride
20  (2.69g, 8.73mmol) and triethylamine (2.44mL, 17.5mmol) in THF (60mL) at 0 ©C
was added 1-methylpiperazine (0.98mL, 8.83mmol). The reaction was warmed to
room temperature and allowed to stir overnight. The solution was concentrated and
then diluted with water and extacted with ethyl acetate (3 times). The combined

organic layers were dried with MgSOy, filtered, and concentrated. Flash
25  chromatography (80% ethyl acetate/ 20% Ethanol) on silica gel gave the title
compound (2.45g, 76%). EI-MS m/z 372(M+H)*.

General procedure for the hydrolysis of the benzooxazole to the desired aniline.
6-Amino-3-chloro-2-(4-methyl-piperazine- 1-sulfonyl)-phenol
30 To a solution of 2-tert-Butyl-6-chloro-7-(4-methyl-piperazine-1-sulfonyl)-

benzooxazole (2.44g, 6.56mmol) in 1,4-dioxane (20mL) was treated with water
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organic layers were dried with MgSH, filtered, and concentrated. Flash 25
chromat ography (80% et hyl acetate/ 20% Ethanol) on silica gel gave the
title covpourdeq 2. 459, 76% . EI-M5 mlz 372( MtH) +. Gener aPCpusctiedaree f or

t he hydrolysis of the benzooxazole to the. desired aniline. 6-Amno-3
-chloro-2- (4-nethyl-piperazine- | -sulfonyl)-phenol 30 To a solution of

2-tert - But ylunfi-) Ghl @bk, ﬁg(s@) @Y TRE REkREL WEs heatdd tB%mdc) forAgRZ pRXaZ0l €
(2.44g, 6.56mml) in 1,4-dioxané (20nm.) was treated with water -19 WO

01/ 72960 PGEALUDRAWLVPISRA t6 AdTn) teditférA@REanHASOBad; fidt-th-pHENE! Wik SHoe1qnas
heated to 85 oC for 14h. The reaction was cooled to roomtenper ature and

t hen basi f i NgOHowpthed4 The nHx@soyacextaed wileetheldcetitee(3 imashrdsiedagthext r act ed

wi th ethyl f||t ntrated
Yo afrord (HESPR Fubde bl Ehbeepitolsdi Mehi md B pmbeingt] S5 AODLFIMS
foIIovvrng IS tﬂ\?@%& tal procedurefor t hi ourea formation:

N-[ 4- Chl%or J% %3 3-[ N', N'-di net hyl am nosul f on~I | phenyt | -N - (2, 3-

di chl orophenyl ) thiourea 10 A solution of N, N dinethyl-3-am no-6-chl oro-2-
hydr oxybenzenesul f onam de (356 ng, 1.42 mml) and 2, 3-

di chl or oph€Fhiyd fioHowhigae ytengeneral ﬁfbsedrge; fdlrtBY)umalfbx)matlmnl O m. of NN

di rrethylform ) hours Purification
by colum orats : Y Y eehill25cet at e/ hexane
(30/ 70, v/ V&mﬂlérotoﬁerWlYt?ncH?@a desi red pr oduct (440 rrg, 68 % El-M5 (M 2)
455.5 (M).
N[ 4- ch100ro 2- hyAlsokyioB-of N,NNimethgk3-aylizsrbrhkueo2onyl | phenyl | - N - (2-

br onophenyl) thiourea A _solutjon_ of N, Ndinethyl - 3 am no- 6-chl oro-2 20
hydr oxybenZBifESty g?’@ﬁ?&?ﬁ nggsle ) é)@gQ ﬁ?ré‘i“)m]éﬁﬂd »br ormphenyl i sot hi ocyanat e

(43 ng, O. tirred at room
terrperatur?lm}%h%rg’dggéllcggrﬁr? rﬁ’% by ‘col ? romat og[rsaphy on silica
gel , el utidimethylforraamide vesatiatéAhevanempaitute ;fon/?/ hourd. Pugificatidntey desi r ed

roduct (66 , (4 9% . EI-M5 (m z) 465.5 25
P ( orlrlligmn chron/l()atography on(31l1ca) gel, elutlng(vlsyibth ethyl acetate/hexane (30/70, v/v)

15  to give the desired product (440 mg, 68 %). EI-MS (m/z) 455.5 (M").

N-[4-chloro-2-hydroxy-3-[N” N”-dimethvlaminosulfonvllphenyl]-N’-(2-

bromophenyl) thiourea

A solution of N,N-dimethyl-3-amino-6-chloro-2-

20  hydroxybenzenesulfonamide (50 mg, 0.2 mmol) and 2-bromophenylisothiocyanate
(43 mg, 0.2 mmol) in 0.5 mL of N,N-dimethylformamide was stirred at room
temperature for 3 hours. Purification by column chromatography on silica gel,
eluting with ethyl acetate/hexane (30/70, v/v) to give the desired prodﬁct (66 mg, 74
%). BI-MS (m/z) 465.5 (M.

25
The following is the general procedure for protected phenyl thiourea formation:

N-[4-Chloro-2-tert-butyldimethvlsilyloxy-3-(N” N”-dimethyvlaminosulfonyl)phenvll-

N’-(2-bromophenyl) thiourea
To a solution of N-[4-chloro-2-hydroxy-3-(N",N"-

30  dimethylaminosulfonyl)phenyl]-N’-(2-bromophenyl) thiourea (500 mg, 1.07 mmol)
in THF (20 mL), fert-butyldimethylsilyl chloride (810 mg, 5.35 mmol) and

imidazole (144 mg, 2.14 mmol) were added. The reaction mixture was stirred at
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The following is the general procedure for protected phenyl thiourea
formati on:

N-r4- Chl ovooR272960 t - bul yl di et hyl si |l yl oxy-3-(N', N ~- di net hpCawsewomeds 6Li yl ) p
henylj- N -(2-bronophenyl) thiourea To a solution of

N-[ 4-chl or o- 2- hydr oxy-3- (N', N' 30

di met hyl am mosutdhpeypture gl Houls. Thér inms*npphmmylbd béthicowethgl 4ot agl, 1. 07

mmol) in THE (2 rt- butyldlnethy chl oride (810 ny, 35 nmmol )
and i mi daz%‘?tér gﬂ&(’%ﬁmeg ongenifliase Wat %ﬂ%ﬁ%ﬁconwaﬁ%ﬁwwtﬂgrﬁm%f was

stirred at / é@g hours.
Then it Wasth%gﬁaﬁe%ﬁgﬁ% %%t ween HcPt%%ﬁg{:@%ﬁP%&%%%dﬁr&&%hg i ned
or gani ¢ pha¥o)msl rekmvecbdasm‘tmgm&mfat @R6dng)CRI-MSatudg 5 &M ) of the resi due on

silica gel (30%thyl acetate/ Hexane) gave desired product (240 ng, 40%
and recovered starting materi al (280 ny) . EI-MS m z 580 (MH). 5 N f

4 chl or o- 2- I{Iﬁtchf%
"-di met hyl am

sol ution ofNNZ[%dlehlomn;heﬂvlwdbm&a/ 3 (N N -
di met hyl am nosul fonyI ) enyl]-N-(2,3 d| chl orophenyl) thiourea (440 nyg,
1.07 10 nmol) i nforpigolp Qn N- H@hmﬁd%%q%%ﬁw Nsi Iyl chloride (730 ny,

4.85 nmol ) NG~ action

et ur o v BRI ABERI R bR o 5 TR Pl BEK G0 L 422

par ti ti mnednbei)ieaHEhLBea-bhEldRthylvllyechloride(730mbd, 485 @M@Rnind phase
was dried and concentrated. Chromatography of the residue on silica gel

( 30%&t hyl d@é@ﬁ’p@ Hedeame) 1. %m@kwm@édw mé@acelgrmnwre wasstgmﬂ@at El-M5 m z

570 (M I di
f or m(a ti Z)n gm[t %%%rgf Slt6ehrotur%%‘pgl? gwn% tp%ﬁ%o'ﬂ et%ee%e %m'e alf\? aned

- di net hyl amepmbt@mi&m@egmhd asé\lwaé driéd m@aﬁf&@adﬁfmwpﬁ@ﬂ& To a
solution of N-[4-chloro-2-tert- ?/I di met hyl si |l yl oxy-3

- (N
di met hyI am th@wmémyxw}lpm@@@&%thr zacm%mnyggvetdwmﬂrmadmwmg 0.42

mol ) ] L m.) at OC, nethanesul fonyl chloride (0.065
m., 0.8 m@ a%%rpl e?%ylﬁ@m' ne (0.12 nm., 0.84 mmol) were added. 4-
D net hyl am nopyri di ne was added as a catal yst. The reaction m xture was

stirred at
The following is the general procedure for carbodiimide formation:

N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”.N”-dimethylaminosulfonyDphenyl]-

N’-(2-bromophenyl)carbodiimide

20 To a solution of N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-
dimethylaminosulfonyl)phenyl}-N’-(2-bromophenyl) thiourea (240 mg, 0.42 mmol)
in dichloromethane (10 mL) at 0°C, methanesulfonyl chloride (0.065 mL, 0.84
mmol) and triethylamine (0.12 mL, 0.84 mmol) were added. 4-
Dimethylaminopyridine was added as a catalyst. The reaction mixture was stirred at

25  0°C for 1 hour, then it was partitioned between dichloromethane and water. The
combined organic phase was dried and concentrated to give the desired product
(266.2 mg, crude). ' HNMR (CDCL) § 0.4 (s, 6H), 1.09 (s, 9H), 2.86 (s, 6H), 7.06
(d, 2H), 7.1-7.37 (m, 4H).

30  N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N” N”-dimethylaminosulfonyDphenyl]-
N’-(2.3-dichlorophenyl)carbodiimide
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25 0C for 1 hour, then it was partitioned between dichl oronet hane and

wat er. The conbi ned organi c phase was dried and concentrated to give the
desired pvodura6o (266.2 ng, crude). 'H NVR (CDC1l3) 6 0.4 per/usH)n2k. 09 (s,
9H), 2.86 (s, 6H), 7.06 (d, 2H), 7.1-7.37 (m 4H). 30

N-[4-ch| oro-2-tert-butyl di net hyl silyl oxy-3-(N', N'-di net hyl am nosul f onyl ) phe
n - (2, 3-di chl 9y @BhﬁﬁbhbﬁN"—PlQﬂild)rﬁiZi@rrlﬂﬁylﬂlﬁl&ﬂ;ﬂZﬂﬁﬁﬁy—@C@:}’”w@1/ 09216 To a

sol utlon of N-[4-chloro-2-tert- bUtél di et hyl si | yl oxy- éﬂ
di et hyl anmi iswthylaaipoysfray)phenyl]l-}N2(23- dﬁcbm@m}aﬂe\,ﬂym}re@ TOured 4270 ny,

(o 07 . orgreifinaRRRARn A Hha Cbelipne RORRITRI IO AR B 0 4

Di met hyl ami ety drdi tFiethvRsniael DB @&S., 6.9GaMal)Wedre add¥d. 4eaction mi xture was
stirred at OC for 1 hour, then it was partitioned between dichl oronet hane

and wat e . Pheethyleminapyddine yeasiaddeshassecaialyst dFhegactinn mixage rﬂaﬁ stigefl ato gi ve

(s ony. o 0@ Byt 88 WlypipRropnlbin ot ot o S ey (00

2H). 10 Theccfrﬁ’élhédf\bﬂgﬁnﬂcﬁ)hh&awﬁﬂﬂw&l%hd I@bﬁtﬁéﬁﬁh’t’é@ td Sive EEPMRRE@PIodLI§270
formation: N [4- chI or 0- 2- hydroxy-3-(N ", N "-di net hyl am nosul f onyl ) phenyl |

-N - (2- br omgpéreds) ) HOVMROGUA) thd7 T 6H) slo0autsi BH),G%9 (s, 6H), 7.08 (d, 1H),

N-[ 4-chl oroz 2-t tyld | si Lyl oxy-3-(N', N 15

di met hyl am FcmB%u(ﬁf tﬁgl’]")%% 11‘3‘317% %%r onmophenyl )car bodi i ni de (266 ng, 0.49
mol ) ip,acetonitrile (5 L) at roomterrperature, cyanam de (83 ny, 1.96
nmml) and N, N-diisopropylethylamne (76 ng, 0.59 mmpl) was added. The
reacti on nihe ﬁﬂlewmmsha gmchleptowdmmf@rewypmglamdma‘mrmanmur The reaction
m xt ure was d . es que was dil uted
with a mxtd ' PRI, BYSTUFFET | uori de (90 nm,
0.59 mmol) ‘%&o%ﬁ&ﬁfi)@slang&amdfﬁ@ reactl on mixture was stl rred at 0C for 3

hours. The Teaction mxture was concentrated under reduced pressure. The
resi due was puri Toedolmyioftiof Nefd-¢hRbiG-2-ter-ityldithétbyddglored-@'dNuct (70 ngy, 30

%. El-N5 nlz 473 750\ @}(mf)"ghpny&_%Qﬁwgwphgg&cmgﬁgiimﬁﬂ?éﬁﬁ men0495 3.

N- [ 4- chi%r odt
mmol) in acetonitrile (5 mL) at room temperature, cyanamide (83 mg, 1.96 mmol)

and N,N-diisopropylethylamine (76 mg, 0.59 mmol) was added. The reaction
mixture was stirred at room temperature for 1 hour. The reaction mixture was
concentrated under reduced pressure. The residue was diluted with a mixture of THF
20  (3mL) and methanol (1 mL). Cesium fluoride (90 mg, 0.59 mmol) was added at 0°C.
The reaction mixture was stirred at 0°C for 3 hours. The reaction mixture was
concentrated under reduced pressure. The residue was purified by Gilson HPLC to

give the desired product (70 mg, 30 %). EI-MS m/z 473.75(M").

25  N-[4-chloro-2-hydroxy-3-[N” N”-dimethylaminosulfonyl]phenyl]-N"-(2,3-

dichlorophenyl) cyanoguanidine

To a solution of N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”N"-
dimethylaminosulfonyl)phenyl]-N*~(2,3-dichlorophenyl)carbodiimide (270 mg, 0.47
mmol) in acetonitrile (5 mL) at room temperature, cyanamide (79 mg, 1.88 mmol)

30  and N,N-diisopropylethylamine (76 mg, 0.56 mmol) was added. The reaction
mixture was stirred at room temperature for 1 hour. The reaction mixture was

concentrated under reduced pressure. The residue was diluted with a mixture of
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di chl orophenyl ) cyanoguani dine To a sol ution of

N-[4-chloro-2-tert-butyl dinethylsilyloxy-3-(N', N'-

di met hyl and no%a9bd onyl ) phenyl ] - N - (2, 3-di chl or ophenyl ) car bpdT/UsI1d®21(6270 Ny,
0.47 mmol) in acetonitrile (5 nL) at roomtenperature, cyanam de (79 ng,
1.88 mmol) 30 and N, N-diisopropylethylamne (76 ng, 0.56 nmpl) was added.
The react i ortraiijdiéfur (Ba8.)ahd hiefthnal (1IrMDMCesinpefl@drides 86 aig, 0.56ahihol) The
reaction mxture was =~ concentrated under reduced pressure The resi due was
di | uted wi t Wapaddedet’e- dhe repotigqomiypre s stiped AUSE o0 howrs. Tha seagtipdr of ur an
(3m) and s added at
0C. The reﬁ?on%nﬁs%%ﬁégéﬁ%ﬁkl%é%% lpkeg%l %‘or eggﬁgg?glgs {%ﬁ%gdb tion

m xt ur e WasGileicHPLCad gileuhslédsired griciack (98 @ss U8 &), Enas ady dik75@s).puri fi ed
by Glson HPLC to give the desired product (98 ng, 48 %9. EI-M5 m z
473.75(Mr). 5 Exanple 3, 4 & 5 Pr¢Randid 9 &5

N- ( 2- br omophenyl ) - N -[ 4-chl or o- 2- Aydroxy- 3-FS- (+) - (2- net hoxynet h

pyrrol i di n-Prephrhtion ofN«(Rfboomophephb Ny dmbipualiinidoexy- N §-2+)3¢2-

di chl orophenyl)-N -[4-chl or 0- 2- hydr.oxy- 3- f S- ( 1 (2- met hox yl)(pyrrolldln | -
yl | ani nosul BskoxyRetaybpyrrolidin.d il laminosuiony, phenyl] cyanoguaniding

N-(2 brom)p

D V
cyanoguani dvlﬂt&mﬁeiu}ﬁonib&ph@nwetmgwamiwhﬂd:i\rr(mblrmdomhehva’ [2; cﬁlodoahl or o- 3-
ni trobenzenesul fonam de 15 Fol | owi. ng the, ener aI pr ocedure for sul fonam de
formati h ol s L7 HIRINOY AV HORY-AFYL f onyl
chloride (1.0 9euamidide rrm)l ), (9)- (+) 2(rret hyoxyrret hyI )pyrrolidine (0.476
m., 4.13 nwu&f—%‘rm‘t‘r“rethyl amne (0.72 nL, 5.16 mmol) were reacted to form
the desired product (1.15 g, 91 %9. EI-M5S mz 368 (M). 20
S-(+)-N-(2- Met hoxh-~| pyrrolldln 1-yl - 6-chl or 0- 2- hydr oxy- 3-
ni t r obenzengdhl-Ndaant lidi- 1@ ndpalichlgrgrd| ysi s procedure outl i ned

in exanple 1 |
(2- met hoxy Bsple eﬁeSMf T 1-yl -2, 6-di chl oro-3-nitrobenzenesul f onam de

(1.15 gis Following the general procedure for sulfonamide formation outlined in

example 1, 6-dichloro-3-nitrobenzenesulfonyl chloride (1.0 g, 3.44 mmol), (S)-(+)-
2(methyoxymethyl)pyrrolidine (0.476 mL, 4.13 mmol) and triethylamine (0.72 mL,
5.16 mmol) were reacted to form the desired product (1.15 g, 91 %). EI-MS m/z 368
(M).

20
S-(+)-N-(2-Methoxymethyl)pyrrolidin-1-yl-6-chloro-2-hydroxy-3-

nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 1, S-(+)-N-
(2-methoxymethyl)pyrrolidin-1-yl-2,6-dichloro-3-nitrobenzenesulfonamide (1.15 g,
25  3.12 mmol), 60% sodium hydride (374 mg, 9.36 mmol) and water (73 mg, 4.02
mmol) were reacted to form the desired product (1.0 g, 91 %). EI-MS m/z 349.1 (M)).

S-(+)-N-(2-Methoxymethyl)pyrrolidin-1-yl-3-amino-6-chloro-2-

hydroxybenzenesulfonamide

30 Following the general hydrogenation procedure outlined in example 1, S-(+)-

N-(2-methoxymethyl)pyrrolidin-1-yl-6-chloro-2-hydroxy-3-
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25 3.12 mol ), 60% sodi um hydride (374 ng, 9.36 mmol) and water (73 ng,
4.02 nmmol) were reacted to formthe desired product (1.0 g, 91 %9. EI-M

m z 349. WO M/2960 S- (+) - N- ( 2- Met hoxh~l ) pyrrol i di n-1-yl - 3- ar€VOS@/hicor o- 2-
hydr oxybenzenesul f onam de 30 Fol | owi ng the general hydrogenation procedure
outlined in exanple 1, S-(+)-

N- (2- met hoxgitrebenyegepyliominide (.0 gy2. 8611!11%19)%8 Zdayelr witly hg’odrog&Baﬂ&Pd)(I:/ 72960
PCT/ US01/ 09216 ni trobenzenesul f onam was reduced with
hydr ogen. araUBmELIS [EogbAGoHed PR (hoe i SH-USdaicl SN, 58 0.

El-M5 mz 319.1 (M).

N- ( 2- Bronmophenyl ) - N -[ 4- chl or o- 2- hydr oxy-3-[ S- (+) - (2- met hoxynet hyl ) pyrrolid
in- 5 1-yl INa®Brosiophenyy)}- N hjgrohl drot hhpdroen 3 H8Hh-pyd-nathdxengeydpairolidinc edur e
for thiourea forrratl on outI i ned in exarrpl e 1,

S (+) - ND( 2-Jritie th S PULH- 1-y| - 3- ami no- 6- chl or o- 2-

hydroxybenzees 2 304

br onophenyl i sot ﬁtlh({)f(g)yan ﬁl% g%%gl %cecgl %grmﬁe wer ea%‘c’%ﬁ";% hngd%noe:%a(r)nrprlrf]:t he
desired 10 f, m-wmmioxlyg}et@mrroﬁﬂml\@ylﬁi Zmiﬁi% -thlohd-2-

N- (2, 3-Di chl orophenyl) [ 4-chl oro- 2- hydr oy- $:S-(+) (2- met hox

pyrrol i di n-lydexyb aﬁﬁﬁﬁ%ﬁﬁmgﬁﬂeﬁ%@@m& £ |néﬂ}?]é&n 8t | owi ng the general

procedure f

2 0SS o ErR RIS 18304 b5l TRl g Tohy e aesia

hydr oxymenzmrte@eal(fzanﬁfg g98%0) 40 /MS0n/z15384 (vipl ) and 2, 3-

di chl or ophenyl i sot hi ocyanate (285 ng, 1.4 mmpl) were coupled to formthe
desired thiourea (370 ng, 54% . EI-M rﬂz 525 1 (M. 20

N- Phenyl - N IQBQB . { \
yl I am nosul¥0 S i edur e for

thiourea f owmﬂidﬁma/urrahumdlfbm@mﬁnltﬁmu&a
S-(+)-N(2- et hoxynet hyl ) pyrrolidin-1- é) - 3-am no- 6-chl oro- 2-

hydr oxybenzenes uFqlineng the gesaml pagcedyroior ignica fornasins @yilingd imexsesaat e (144

25 1. B O7) Rl b WS GURLA 100 QG LU GRSl Balafhur o2 (210", 54%.

[ 4- chl or o- Znyjdestybbuttenikslil foabiides0Y hpx ¥23 nhrBol) #hd €3~

dichlorophenylisothiocyanate (285 mg, 1.4 mmol) were coupled to form the desired

thiourea (370 mg, 54%). EI-MS m/z 525.1 (M").

20 N-Phenyl-N’-[4-chloro-2-hydroxy-3-[S-(+)-(2-methoxymethyDpyrrolidin-1-

yl]aminosulfonylphenyl] thiourea

Following the general procedure for thiourea formation outlined in example
1, S-(+)-N-(2-methoxymethyl)pyrrolidin-1-yl-3-amino-6-chloro-2-
hydroxybenzenesulfonamide (310 mg, 0.97 mmol) and phenylisothiocyanate (144
25 mg, 1.07 mmol) were coupled to form the desired thiourea (210 mg, 54%). EI-MS
m/z 456 (M").

N-(2-Bromopheny])-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-[S-(+)-(2-

methoxymethyDpyrrolidin-1-vl]laminosulfonylphenvyl] thiourea

30 Following the general procedure for protected phenyl thiourea formation
outlined in example 1, N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-[S-(+)-(2-
methoxymethyl)pyrrolidin-1-ylJaminosulfonylphenyl] thiourea (230 mg, 0.44
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met hoxynmet hyl ) pyrrolidin-1-yllam nosul fonyl phenyl| thiourea 30 Foll ow ng

the general procedure for protected phenyl thiourea formation outlined in

exanpl e WOMb/{2ebr onophenyl ) - N -[4-chl or o- 2- hydr oxy- 3- [ S- p&TUS@09216

met hoxynet hyl ) pyrrolidi n-1-yl]am nosul fonyl phenyl] thiourea (230 ng, O0.44

-24 WO 01/ 72960 PCT/US01/09216 mol), tert-butyldinethylsilyl chloride

(332 ny, 2.rﬁnnﬁpde}t-lanyﬂdimétﬂy]my1eh(orﬁlé (B3R mg0N2 28nmi)lahd waidazole 460 @eg,t 0 f orm

t he desired product (136 ng, 48% mz 650 (M). 5

N (203D il GG P IR Rtod s e Progue T 26 1y WL NS IE. [ S (4 - (2

- rret hoxy mejsy Mpyrrol idin-1-yll am nosul fonyl phenyl| thiourea Foll ow ng

t he general procedure for protected phenyl thiourea formation outlined in

exanple 1, N-(2,3-dichlorophenyl)-N -[4-chl oro-2-hydroxy-3-[S-(+)-(2-

met hoxynmet hyl ) pyrrol i di n-1 I]amlnosul f?nyl phen '] .thi ou3[ ea (3720 ng, 0.71
g oy

! Hichliogenhs DN

1o mol P, tl& ) _ ks ;
T30 sy I B A il o1 oo
N- Phenyi -N -[4- qkﬂmmngtﬁe%rehc@upmbéﬂumfdﬂykaeétyd pyen§1 {hSoulred foRatichb

met hoxynmet hyl ) Ryrrol i di n-1- am nosul f onyl phen thi ourea Follow ng the
general pr d@é‘)éﬂﬁdénﬁﬁmplﬁdt @»ﬁ)‘ ishiorgn eflﬂl)%\lrr[é& %6@13‘&&@6?1(3’ -5R-(Pred in

oot oy et AOPRSm bt e L bk aT0 me. 070 1 0. 46
mol ), {oer tmiel)y tedh-bylaythstollylcdhl srtded87¢ 84900, mBol af@rihjdazsle (DT dazol e

(63 ng, 20 0.92 nmol ) were reacted to formthe desired product (125 ng,
419 . EI - vSngq 242 gimol} weie. reacted to form the desired product (187 mg, 41%). EI-MS

N- ( 2- Br omoph b) @4{1)[4 chl oro-2-tert-butyldi nethylsilyloxy-3-[S-(+)-(2-
met hoxynmet h@fq% l;zi' di n-1-yl | amnosul fonyl phenyl | carbodiimde 25
Fol | ow ng the general procedure for carbodiimde formation outlined in

exanple 1, _ .
N-(2 O!sJL‘A.‘ Y - - e f AVISUYIQKY y| OoXy- 3- [S_(+)
(2-nmeth t hi ourea (136 nyg,

0.21 e aRe S U S REL : 8 mol ) and
triethyl am ne (05&@“% thngNeﬁ&anpaabédu\f@f& p&&@&é@ﬁh&r@l fredured femeesd r ed

product (120 ng, 93%.
outlined in example 1, N-phenyl-N’-[4-chloro-2-hydroxy-3-[S-(+)-(2-
methoxymethyl)pyrrolidin-1-ylJaminosulfonylphenyl] thiourea (210 mg, 0.46
mmol), zert-butyldimethylsilyl chloride (349 mg, 2.3 mmol) and imidazole ( 63 mg,
20  0.92 mmol) were reacted to form the desired product (125 mg, 41%). EI-MS m/z

571 (M.

N-(2-Bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-[S-(+)-(2-

methoxymethyDpyrrolidin-1-yllaminosulfonylphenyl] carbodiimide

25 Following the general procedure for carbodiimide formation outlined in
example 1, N-(2-bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-[S-(+)-
(2-methoxymethyl)pyrrolidin-1-ylJaminosulfonylphenyl] thiourea (136 mg, 0.21
mmol), methanesulfonyl chloride (0.03 mL, 0.42 mmol) and triethylamine (0.06 mL,
0.42 mmol) were reacted to form the desired product (120 mg, 93%). ' H NMR

30 (CDClL,) 8 0.37 (s, 6H), 1.01 (s, 9H), 1.72 (m, 4H), 3.25 (s, 3H), 3.3 (m, 2H), 3.45 (m,
2H), 4.15 (m, 1H), 7.10 (d, 2H), 7.2 (d, 1H), 7.3 (m, 1H), 7.39 (d, 1H), 7.6 (d, 1H).
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30 (CDA3) S0.37 (s, 6H, 1.01 (s, 9H), 1.72 (m 4H), 3.25 (s, H) 3.3
(m 2H, 3.45 (m 2H), 4.15 (m 1H), 7.10 (d, 2H), 7.2 (d, 1H), 7.3 (m
1H), 7.3W0dy7286), 7.6 (d, 1H). -25 WD 01/72960 PCT/ USO1PODPEE/09216

N- (2, 3-Di chl or ophenyi)-N -

[4-chloro-2-tert-butyl di net hylillyl oxy 3- [S—l(_+) (21-‘1

met hoxymet (2 By ¢ny : 2 $300 % b{Hr@e Fol | ow ng
t he gener al ocedu for i mde, for utl.i ned |n exanpl e 1,
N (2,3 di cHRSSEARShEh P golidi-] LE I KR J..?«i. |yl oxy-3[S 5

( +) (2- met hoxy megddwiRy fHecgehgﬂapgﬂocé’dU}@fﬂr Q%Hhi‘n%m@ fBHﬁﬁ%ﬂn] ovilie@ynea (187 ny,

0.3 mmol ), net hanesul fonyl™ ch and triethylam ne
(0.08 nm., exatipnblIN- (%fdaclﬂ@aphemyl)ﬂ‘d’ Mm%tedemty]ddnﬂhp]dmﬁbxj 3&({8- ny,

299, & Rl ol bbbt 1P 4

7 29 (d, 1 iaflesultdhyl Horid 0.08

N- Phenyl - A?Y ﬁﬁ%oroesél te?'t&‘gu% fl(g y(? ()))egr;/dt:gletktyéar?me((z_mL

met hoxyrret WB)myale olerciienetdd yd fommth@é&slirbd)p;ddpbe(ﬂﬁo Irng;&O%leHNiMlé Fol | owi ng
t he general procedure for_carbod formation ou ned in exanple 1,

- phenyl - N ¢ Dﬁle)rﬁ bralotfar Lobia g st 10 326y iy 83 ey 45
th th 1 P | t 125 , 0.22
et hoxy e 13bid iy gglbgw(@ozg (I PSRy k! Riout g (126 1o

mrol ), neth ries trlethylamne
(0.06 mMg 0.44 rrrml) were reacted to formthe de5|red product (125 ny,

crude). ' H NWR (CDC13) 5 0.37 (s 1.04 (s, 9H), 1.35 (m 4H), 3.24
(s, 3H), 3. -chorpZ2-1 met viogy- ﬂfﬁh(ﬂﬂie (d, 1H), 7.19 (m
2H), 7.25 (d,.1| . . 2H).

N- (2- Brono gtho e ide t hyl ) pyrrolidin-

1-yl'l am nosul fwld@hﬁgmd geﬁy@np@uadur@lfdnml%@mlmumnhm)mmealmprocedure
for cyanoguani dine formation outlined

N- ( 2- br onoptrerple 1,N\N-phenyd A dﬂ@h@r@@rtﬁrrmvdmmlﬁwlm FSKY)-G-[ S (+)- 25

0 25 by ) P Bl g AR R R T35 PRt i ne (30
ng, 0.3 mmmol)wgfeﬁlah@mﬁoﬁsi], cHi@ideqod Hy, (ﬂ%hﬁﬂdmaﬂcp@lemymnﬁ‘@ @mmfu uorl de

(45. 6 ng, mmol) to formthe desired product é() EI-
543.6 (M. O 44 mmol) were reacted to form the desired product (12 mg, crude) NM

(CDCL,) § 0.37 (s, 6H), 1.04 (s, 9H), 1.35 (m, 4H), 3.24 (s, 3H), 3.42 (m, 4H), 4.14
(m, 1H), 7.06 (d, 1H), 7.16 (d, 1H), 7.19 (m, 2H), 7.25 (d, 1H), 7.35 (t, 2H).

20
N-(2-Bromopheny)-N’-[4-chloro-2-hydroxy-3-[S-(+)-(2-methoxymethyDpvrrolidin-

1-yl]aminosulfonylphenvyl] cyanoguanidine

Following the general procedure for cyanoguanidine formation outlined in
example 1, N-(2-bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-[S-(+)-
25  (2-methoxymethyl)pyrrolidin-1-yl]Jaminosulfonylphenyl] carbodiimide (152 mg,
0.25 mmol), cyanamide (42 mg, 1.0 mmol) and N,N-diisopropylethylamine (39 mg,
0.3 mmol) were reacted, followed by desilylation with Cesium fluoride (45.6 mg,

0.3 mmol) to form the desired product (33 mg, 25%). EI-MS m/z 543.6 (M").

30  N-(2.3-Dichlorophenyl)-N"-[4-chloro-2-hydroxy-3-[S-(+)-(2-

methoxymethylpyrrolidin-1-yl]aminosulfonylphenyl] cyanoguanidine
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30 N-(2,3-Dichlorophenyl)-N -[4-chloro-2-h Ty-3-[S-(+)-(2-

met hoxynmet hyl ) pyrrolidin-1-yllam nosul fonyl phen | ~yanoguani di ne -26 WO
01/ 72960 WRC1/14860/ 09216 Fol | owi ng, the general procedureP€DUSEz9RBAi | M de
formation outlined in exanple 1,

N- (2, 3-di chl orophenyl )-N -[4-chl oro-2-tent-butyl di met hyl silyl oxy-3-[S-

(+) - (2- met hoxy mediphingy theakehetanprdesdulesior tabydipheieybimamnhadinedide (160 ny,
0.26 mmol), cyanam de (44 ng, 1.04 ,ml%and N, N- di i so}?ro, ﬁl et hyl am ne (41
10 5 0. 31 SHBPI Ley-E.3 it iy odeer A E e Ao Be ST

fuoride ( gzgé.@m&x%em%@rrbﬂdmtméu%nﬁ%ﬁéﬂﬁﬂc%&ﬂﬁﬁ&e (%8 8027 -

N- Phenyl - N mind1)ctiatbamid- (44 dig X y043ninSt) (ahdl N, R-diBbposylketythinp ¥4 Irbj di n- 1-

yl I am nosul f onyi phenyl | cyanogluani di ne 10 Fol |l owi ng the general procedure
for carBodiQ-# madbwesgiraied fellawsddpyi desildatiopwith Lesium fluoride (48 mg,

ot howymet (91 YR ElaaRR NS B By BSE BP0 0 1y 0 25
mmol ), cyananmide (38.6 ng, 0.92 nmol) and N, N-dii sopropyl et hyl am ne (36.2

ng, 0.28 mol) were reacted, followed bZB desilylation wth Cesiumfluoride
(42 ny, 0. 28-Phenyihbif-ghlorp-hydrewy-3d8i( Li-methonymeihyBpysgolidindy

462.2. Exanple. 6 P i .\ (2- br onophenyl )-N -[4-chl oro-2-h
day- 3- [ R ( ZYW%P?FS)ff?ﬁXIEE‘?fgﬁ%WL ia?ji.nﬁ% -yl I ani nosul f onyl phenyl |

cyanogugni di ne apglloWifg thd-gedéahprot ety irbbitihitteablaatn2ullined in

day- 3-[ R- ( 2- net hoxynet hyl Ié pyrrolidin-1 20 yllam nosul fonyl phen

lyanoguani dixaaple 1, N-phenyl-N-[4-chloro-2-fert-butyldimethylsilyloxy-3-[S-(+)-(2-

R- N- (2- Met hoxynet h rrolidinsl-vl-2.6-dich - 3- Nl b f i d
Fol | owi ng. (AEGREY Y sttt o puor el SndoPateo o e D e ™
example 1, Gafifidbes®63n ,iotgquﬁmamﬂammcﬁﬁmgroggleﬂf'adﬁné@@z the, 6,289 Mol ),
(R -2- 25 (nethyoxynethyl)pyrrolidine (0.78: . ég‘.127 mol ) and

tri et hyl am mesol)werd reacted, fodloged birslieyilylaticn wish Cesiumifhioride (42 ma, 4e8i r ed
roduct (1.69 g, 66 9% . Fl.- i 8

RN (- et Ry Rue s B B dnRoder (FER B BOMS BVd2 3. 30

ni trobenzenesul fonam de Fol | owi ng {he %Fn(’era,} hydr ol ysi s procedure outlined
in exanple (R -N-(2- xample 6 &

Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-[R-(2-

methoxyvmethyDpvrrolidin-1-yl]laminosulfonylphenvl] cyanoguanidine and N-(2,3-

dichlorophenvyl)-N’-[4-chloro-2-hydroxy-3-[R-(2-methoxymethyDpyrrolidin-1-

20  vyllaminosulfonylphenyl] cyanoguanidine

R-N-(2-Methoxymethyl)pyrrolidin-1-y1-2.6-dichloro-3-nitrobenzenesulfonamide

Following the general procedure for sulfonamide formation outlined in
example 1, 6-dichloro-3-nitrobenzenesulfonyl chloride (2.0 g, 6.89 mmol), (R)-2-
25  (methyoxymethyl)pyrrolidine (0.783 ml., 8.27 mmol) and triethylamine (1.44 mL,
10.34 mmol) were reacted to form the desired product (1.69 g, 66 %). EI-MS m/z
368 (M).

R-N-(2-methoxymethyDpyrrolidin-1-yl-6-chloro-2-hydroxy-3-

30 nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example (R)-N-(2-
methoxymethyl)pyrrolidin-1-yl -2,6-dichloro-3-nitrobenzenesulfonamide (2.16 g,
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met hoxynet hyl ) pyrrolidin-1-yl -2,6-dichloro-3-nitrobenzenesul fonam de (2.16
g, -27 WD 01/72960 PCT/US01/09216 5.85 mml), 60% sodi um hydride (702 ny,
17.55 mwQ oamdswmat er (137 ng, 7.6 mmol) were reacted torP€DURII(R16dESI I ed
product (2.0 g, 97 %9. EI-M5S nmlz 349.1 (M).

(R) - N-(2- Met hoxyneLhyl ) pyrrolidin-1-yl-3-am no-6-chloro-2- 5

hydlr oxygenzﬁs&ﬁnﬁdl‘lprtﬁa% silﬂuE@hym\Men(gOE hag ey mindbyahidogaaatl Bomgy 7@cedur e
outlined in exanple 1

N- ( 2- met hox3IFeDHYALs Wﬁeéﬂ? G the glesitndgnpdics (20 By 4F Gy EBMS m/z 349.1 (M).

ni trobenzenesul fonam de (2.0 g, 4.44 mmol) was reduced with hydrogen and
Pd/C (1.5 g) to formthe desired product (1.75 g, 96 %9. EI-M5 mz 319.1
(M. 10 N (R-Kr(eaviptherythgthi)pyrtalididili -yd3eardinby@etdans-B - [ (R)-

(2- met hoxymet hyl pyrrol idin-_ 1 - _yllamnosulfon, |Iphenyll thiourea

Fol | owi Rg tIHEIQRYRERZeNOSHY gBgBide for thiourea formation outlined in exanpl e

1, (R- N'(Z met %%{1 ) cgb té’ﬂ 1% eXenn mg&] Oe[x%m%lelﬁ R)-
hydr oxybenzenesu (%iona g%ér r% %.E i n?rof?cm §
br ormphenylNl('mmaﬁmgyamﬁﬁ)p@%ﬁdﬂigl-yIl=63:BldﬂamLﬁydm<rye3-coupI ed to formthe

desired thiourea (462 ng, 719 é
N (2, 3- Di cHiBplpreRsrlfongmife (% go4 64 EIII*PI) Wayr@ufqdw hydrogen and Pd/C

met hoxynet I | f s igOf Fol | owi ng t he
gener al prol'es)o@%%?ljcl)éﬂlt %éﬂe\r/eéog‘mt?ra%éh%; t)1 ined in %)?ang\ﬁz

(R) - N- (& nmet hoxynet hyl ) pyrrolidi n-1-yl - 3-am no- 6- chl or o- 2-

hydr oxybenzenesul fonam de (360 ny, o

di chl or opheNyRibsespephenyhihild 10-2rhyd Rr(RAmeitE aethivi)pyarolidine &
desired 25 | 1 . El-M5 Mz 5251(M

N- ( 2- Br on 1S 0{‘41 RerF mictils = - but yl di met hyl si | yl oxy-3-[ (R) - ( 2-
met hoxymet hyl ) pyIdeJmﬁIg thel genéﬂaapﬂoaaﬁiﬂé fop Ayibplee Myrnlatiohioatlinea iFetangié ng t he
general procedure for protected phenyl thiourea formation 30 outlined in

exampl e 1, NRRNoZommsihesympethy Npyqalidiflolc-amippdredors2{ (R) . (2-
th th 462 nmg, 0.86
oty Ber gt E ot T B b RERBIRAY 2 5" mol T ahd i mi dazol e

118 bromophenylthioisocyanate (286 mg, 1.33 mmol) were coupled to form the desired
thiourea (462 mg, 71%). EI-MS m/z 535.1 (M").

N-(2.3-Dichlorophenyl)-N’-[4-chloro-2-hydroxy-3-[(R)-2-

20 methoxymethy)pyrrolidin-1-yllaminosulfonylphenyl] thiourea

Following the general procedure for thiourea formation outlined in example
1, (R)-N-(2-methoxymethyl)pyrrolidin-1-yl-3-amino-6-chloro-2-
hydroxybenzenesulfonamide (360 mg, 1.12 mmol) and 2,3-
dichlorophenylisothiocyanate (251 mg, 1.23 mmol) were coupled to form the desired

25 thiourea (410 mg, 70%). EI-MS m/z 525.1 (M").

N-(2-Bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-[(R)-(2-

methoxymethyDpyrrolidin-1-yl]laminosulfonylphenyl] thiourea

Following the general procedure for protected phenyl thiourea formation
30 outlined in example 1, N-(2-bromophenyl)-N"-[4-chloro-2-hydroxy-3-[(R)-(2-
methoxymethyl)pyrrolidin-1-yl]aminosulfonylphenyl] thiourea (462 mg, 0.86
mmol), tert-butyldimethylsilyl chloride (651 mg, 4.3 mmol) and imidazole ( 118
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-28 WO 01/72960 PCT/US01/09216 ng, 1.73 mml) were reacted to formthe
desired product (216 ng, 39%. EI-M5 nlz 650 (M+).

N- (2, 3- Dvetborophenyl )- N -[ 4-chl oro-2-tert-butyl di met hyl spCyusyr®216 (R) - ( 2-
5 met hoxynet hyl ) pyrrolidin-1-yll am nosul fonyi phenyl| thiourea Foll ow ng

t he general procedure for protected phenyl thiourea formation outlined in
exanpl e 1, g, (R73maiatwereapitedtto)fonh tHeldeshtdpod@et{Y T mgy3B%). BRME 2-

met hoxymet hyl zﬁo rralidin-1-yl]am nosul fonyl phenyl] thiourea (410 ng, 0.78
mol ), t er g 5?? ?nsthyIsHyI chloride (589 ng, 3.9 mml) and i m dazol e (
106 10 ng, 1.56 mml) were reacted to formthe desired product (202 nyg,
409 . EI-M5 nfz 640.2 (IW).

N- ( 2- Br onoitgRgiDichlordphenyi)-O-04-2hioes-R -t byt yddimetiydilyidxy DYRI-(R{ R) - ( 2-

met hoxynet hyI prrrol [ d| n- I,—yI | ami nosul fonyl phenyl | carbodiimde 15

Fol | owi Ag tIAetheiAReth Lyl pEinesy HpaH HahioBrednt i on outlined in
exanpl e 1,

N ( 2- br om)phenylEOINWIf%therﬁeg?rgl OFEr e ortpy?tgct ?]%lenlylt i %&?Hga??rh) (2-

met hoxymet hyatlifedrih ekinelple- llNYdZ],ﬁ&ch@@ﬁﬁeﬁ?&ib{)ﬂ%ﬂo}o-ﬂhy@tﬂx@é@ (R3g2g, O.33
mol ), net hanesul fonyl chloride (0 ni, ) and triethylam ne
(0.09 niL, Toethexynh l)m%ldﬂeéxyﬂl@anwu*femﬂphmlldb@m@d(%P%&1@t 200 ny,

ST 0 ol R e ey g dg o 5

(t, 1H)30 7.88 K%mlﬂr@lg wéreleddled tbHbrm the desired product (202 mg, 40%). EI-MS

N- (2, 3-Di chl or ophenyl -[4-chloro-2-tert-butyldi nethylsilyloy-3- f

(R - (2- nmetiheaAoe: BMD) pyrrol i di n-1-yl I am nosul fonyl phenyl | carbodiim de 25
Fol | owi ng the general procedure for carbodiimde formation outlined in
exanple 1,

N- (2, 3-di cmqam}bﬁa@ﬁhamN-Nm @H]!dn@tzlteZt-blﬁﬁfIdnﬁbﬁlylsﬂ{llmJSWRi (! oxy- 3-
[ (R) - (2-met hoxynet hyl ) pyrrolidin-1-ylTam nosulfonyl phenyl] thiourea (202
ng, 0.32 rmethpxymeth idimhyillantinesuifanylphenyl catbodiimdde nmol ) and

e AT (kAR 51 GG s o9 pr ot
%"%9 g-d8 g??)xaal?)e 1, Nﬁ@bﬁ&noﬁx’é‘hy])-l\%[jﬂ@i%% 23§»tw:l))au Clj&h%lflf_k'i)mmgﬁlﬂxz 31(5(123 ((zm 5“;)9
methoxymethyl)pyrrolidin-1-ylJaminosulfonylphenyl] thiourea (216 mg, 0.33

mmol), methanesulfonyl chloride (0.05 mL, 0.66 mmol) and triethylamine (0.09 mL,
0.66 mmol) were reacted to form the desired product (200 mg, 97%). %). ' H NMR
20 (CDCL) 60.37 (s, 6H), 1.02 (s, 9H), 1.9 (m, 4H), 3.23 (m, 4H), 3.42 (m, 3H), 4.13

(m, 1H), 7.08 (d, 2H), 7.20 (d, 1H), 7.3 (t, 1H), 7.38 (d, 1H), 7.6 (d, 1H).

N-(2.3-Dichlorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-[(R)-(2-

methoxymethyDpyrrolidin-1-yl]laminosulfonvlphenyl] carbodiimide

25 Following the general procedure for carbodiimide formation outlined in
example 1, N-(2,3-dichlorophenyl)-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-
[(R)-(2-methoxymethyl)pyrrolidin-1-ylJaminosulfonylphenyl] thiourea (202 mg,
0.32 mmol), methanesulfonyl chloride (0.05 mL, 0.64 mmol) and triethylamine
(0.09 mL, 0.64mmol) were reacted to form the desired product (190 mg, 99%). ' H

30  NMR (CDCL) 8 0.34 (s, 6H), 1.04 (s, 9H), 1.4 (m, 2H), 1.8 (m, 2H), 3.15 (s, 3H),
3.25 (m, 2H), 3.43 (m, 2H), 4.13 (m, 1H), 7.09 (d, 2H), 7.12 (d, 1H), 7.19 (t, 1H),
7.3 (d, 1H), 7.34 (d, 1H).
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WO 01/72960 PCT/ USOL/ 09216 N-(2-Bronmophenyl)-N -[4-chloro-2-h
ddroxy-3-[ (R) - (2- net hoxynet hyl )pyrrolidin-1- yllam nosul fonyl phenyl |
cyanoguamwabn®%ol | om ng t he general procedure for cyanogpanudem®2feor mati on
outlined in 5 exanple 1,
N- (2- bromophenyl ) - N -[4-chl oro-2-tert-butyl di methylsilyloxy-3-[(R)-(2-
met hoxynet hyl ) pyrrolidin-1-yl]am nosul fonyl phenyl ] carbodiimde (240 nyg,

d 66 56 I nd N- . mne (63

: 5 hed Svite X | uori de
(72 mg, 0.44 i product (75 ng, 35°/c) El-M5 nl z
543.6 (M) Vh”‘ﬁq&mf°5ﬂ&fl‘%¥ﬂ‘%‘%§%%ﬁﬁ dﬁ&ﬂ' [ 4- ¢hl of 0- 2- hey-3-t (R)-(2-
nmet hoxymret hyl ) @olloolinglthe-gtnsthl pmwahmlfofr oyatioghanyink fcoryrmnog vathined ire

Fol l ow ng the general procedure for cyanoguanidine f 0 ed in
exanpl e 5?_ exam%le 1, N-(2-bromophenyl)-N"-[4- cgloro g -tert-butyldimet y131 yioxy 3- M{B E |

N (2, 3-di c ¢l

[ (R -(2-met %)Egig ﬁﬁ*]%pﬁo’hh% g%ﬁﬁ‘.}? %fgﬁlﬂﬂ%%épﬁo%bggﬁenyﬁ? h%bgl i m de

(224 ny, Qnﬁﬁl)mh)mndé)(éﬁarﬁg dﬁdrﬁﬁlomgandl\l N8d1fmpﬂo))yhﬂijrlanune (63 mg,

N, N- di i sopr op Ieth%}gam ne ) were reacted, foll owed by

desi | yl ati dh# %II%IPP §Eedﬁﬁqt¢41§?li%d(16’7desﬂﬂau@l with Gesium feprids (A7 Mee desi r ed

N (2- br oroptopgike PRt Bridud (e, SERTRUAVS o543 QR gparation o

I soxazojg d| nyl am nosul f onyl phenyl | cyanoguani di ne and

N- (2, 3-di chl orophen l)-N -

[ 4- chl or o- 2X#y.drldiehionopheg IRan Yrbb(RF@nyl phenyl | cyanoguani di ne

P E oY A BN ORI T"vn%ﬁn %uﬁor?sﬁbh‘e&&ﬂf&v%oéﬁ%din% 4. 0. 11nol) and
ydr oxyur ethane (A o T et [manol ont)

1, 3-di brOfTDDfOpGlIFtﬂlo(vﬁn@tﬁe geﬁeﬁﬁﬁmédure faﬂeymubﬂldmg foﬁmﬁlpﬁr@aﬂmadms heat ed
at reflux for 1 hour. After the m xture was cooled to room tenperature, an

addi ti onal g¥empieoh NA2, Raiehigroplenyd-N5Brhlgrozgnigriorutdidbrshvpidparé (2. ont,

0. 028nmo The xtur s .t hen r oled to 30
roomte e"@]?hf%megwéyglg hy Ryn%dlel lﬁ)aérrn aPe Onﬁléﬁgnr}je&[aa%becp%ée 2l\jzg'pended in
boi i ng et hag, 6.57 8&ndl), r&yénaamde {43 tgr Ba8 mbhet) s\ adsdprdgyl@b@smiver e dri ed
over sodi um sulfate | tered, and evaporated. A portion of 3g of the

crude produ®d mad. ﬁ,mmql)e\@ere 3gacted followed by desilylation with Cesium fluoride (67
mg, 0.43 mmol) to form the desired product (70 mg, 36%). EI-MS m/z 533.5 (M.

Example 8 & 9
20  Preparation of N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-(N"-

isoxazolidinylaminosulfonylphenyl] cyanoguanidine and N-(2,3-dichlorophenyl)-IN"-

[4-chloro-2-hydroxy-3-(N"-isoxazolidinylaminosulfonylphenyl] cyanoguanidine

N-(ethoxycarbonyl)isoxazolidine
25 To a solution of KOH (6.4g, 0.11mol) and hydroxyurethane (12g, 0.11mol)
in ethanol (50mL) was added 1,3—dibromopropane (5.8mL, 0.057mol). The resulting

suspension was heated at reflux for 1 hour. After the mixture was cooled to room
temperature, an additional portion of KOH (3.2g, 0.055mol) and of dibromopropane
(2.9mL, 0.028mol) was added. The mixture was then refluxed for 1 hour, cooled to
30  room temperature, and solvent was evaporated. The residue was suspended in
boiling ether three times and filtered. The combined filtrates were dried over sodium

sulfate, filtered, and evaporated. A portion of 3g of the crude product was purified
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WO 01/ 72960 PCT/ US01/09216 by flush colum chromat ography (Et OAC/ Hexane,
gradient elution), yielding 1.18g9 of N (ethoxycarbonyl)isoxazolidine. ' H
NVR ( CDCM3Q 0872060 5(t, 3H), 2.15 (q, 2H), 3.55(t, 2H), 3.BCTWS01AMRI64. 1(q,
2H). 5 Isoxazolidi ne hydrochl oride N-(ethoxycarbonyl)isoxazolidine (1.18g,
9. 1mol ) was di ssolved in aqueous HC (6N, 7mL)and heated at reflux for 2
hours. Aft dry thehrglucootterdmb@grapbyn(E€A e Hekanes gradidnk slusohyiebhngvbd 8gashed
with ether (3x) and then evaporat.ed f ordi rude. i a i, di

hydr ochl ori%gmwcmgnxlbéwé?@mezéﬁNﬁﬁ%ﬁ@@ﬁ%ﬁﬁ y-%ﬁ(h?%yfﬁ &q,@Sﬁao 0.79 g
(80% of i %F i lqfi de.' H NVR (CDCl1l3; CH3OD), S 2.5 (q,

oy, 355 (1 DY Rg POYSE AD

(N-Isoxazolidinyl)-2,6-di chl oro-3-nitrobenzenesul fonanm de Follow ng the
general procedure for sulfonam de formation outlined in 15 exanple 1,

2, 6- di clil orlerxazelidinghydroehledds f onyl chloride (1.5 g, 5.2 mmol),

i soxazol i diyn¢ WQ I : . I i 1 (2.2 n,
15,5 mol) NATh R RS R A ALY Fﬁaﬁiﬂ%ﬁvﬂ%&%& N TS
mz 327 ( M¢pN, 20L§NdlIawd z20tdikix Horl2 Dot -Alfterhletigarodieditd radir rengpeestulef onam de

Fol l owi ng the general hydrolysis procedure outlined in exanple 1, (N
i soxazol i dithigisplufion wis syaskedowith ather Greancbihen GYansraied edordimgpaudg 3.3 ol ),

80% sodiu L .10, 0. - D] ) were
react ed to%&érgénﬁcﬁﬁ%ﬁgderg?}rg%r p‘?’%&%ls %%f?%aﬁg,@& %nﬁ)gt ﬁa@eﬂﬁr glflzﬁﬁg%Q (M. 25
(N- I sox@zol .79 gyd0% Poftiyeagxlydite Bytirbehl6ridb.'al NMR0BTAE WEE,00) 051251 (de

Fol | om ng the general hydrogenation procedure outlined in exanple 1, (N

i soxazol i diZ 352(12%@0‘?2 @Slghli}chl oro- 3-ni trobenzenesul fonani de (0.84 g, 2.7
mmol) was reduced with hydrogen and Pd/C (840 ng) to formthe desired
product. (0.75 g 30 crude). EI-M5S mz 279 (M. -31 WO 01/ 72960

PCT/ US01/ 09R{ fiox DolidmBNoreaiamrb 3-MNirobdrzekdsaienadnidy dr oxy- 3- (N -

i soxazol i di nyl'am nosul f onyl phenyl | thi ourea . o
Following the general procedure for sulfonamide formation outlined in

15 example 1,
2,6-dichloro-3-nitrobenzenesulfonyl chloride (1.5 g, 5.2 mmol), isoxazolidine
hydrochloride (0.56 g, 5.2 mmol) and triethylamine (2.2 mL, 15.5 mmol) were
reacted to form the desired product (1.2 g, 71 %). EI-MS m/z 327 (M").

20 (N-Isoxazolidinyl)-2-hydroxy-6-dichloro-3-nitrobenzenesulfonamide

Following the general hydrolysis procedure outlined in example 1, (N-
isoxazolidinyl)-2,6-dichloro-3-nitrobenzenesulfonamide (1.08 g, 3.3 mmol), 80%
sodium hydride (0.3 g, 10.0 mmol) and water (72 mg, 4.0 mmol) were reacted to
form the desired product (0.79 g, 77 %). EI-MS m/z 309 (M").

25

( N-Isoxazolidiﬁvl)—Z—hvdroxv—3—amino—6—dichloro-benzenesulfonamide

Following the general hydrogenation procedure outlined in example 1, (N-
isoxazolidinyl)-2-hydroxy-6-dichloro-3-nitrobenzenesulfonamide (0.84 g, 2.7 mmol)
was reduced with hydrogen and Pd/C (840 mg) to form the desired product (0.75 g
30  crude). EI-MS m/z 279 (M).
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Fol l owi ng the general procedure for thiourea formation outlined in exanple
1, (N-isoxazolidinyl)-2-hydroxy-3-am no-6-di chl oro- benzenesul f onam de (624
ng, 5 2wdonmdb) and 2- bronophenyli sot hi ocyanate (528 ngpCPUS@/m ) were
coupled to formthe desired thiourea (620 ng, 56% . El-M5S mz 493 (M).

N- (2, 3-Di chl orophenyl )-N - [4-chl oro-2-hydroxy-3-(N'-

i soxazol i di NyRBromophdyd)AN!-fheiiydot2-hjdroxy-8aNIO Fol | owi ng t he gener al
procedure for thjgurea formation o tLj ned in exanple 1,

( N i soxazol SegagglidinylapunosplfonyiphenyJdhiguiea - | or o- benzenesul f onani de (590 ny,
2.11 mol ) and B r ' | : : : wer e
coupled to for mzlg(ﬁ{aoq‘gggP%e%ﬂ%]ﬁi\j%ﬂglrziﬁ%%%%gg&%?%Jf%%?l%%@f\l/}s&ﬁ?ge)g8 .1%5 (M).
15 N- (2, 3- Di,¢Ntiesxapbkdiyy)-2Mhydrdxye BHaorimo-8-di ehl drokhehyd net subidnlayida (624 og, 3- (N' -

i soxazol i di nyl am nosul f onyl phenyl | thi ourea_Fol |l owi ng the gener procedure

for proésect% Bweely fnd FribsipenphenplispipGianats (339 ME o i Tunalhpices cpupled to
N (2, 3- di 14 h _ -
i S(()xazol : grfﬁ%g%]%}s%ﬁong %R@r@y@%’%%)bﬁgie\?%;?%%, 1.51 mol),

tert-butyldinmethylsilyl chloride (1.14 ng, 7.55 mmol) and imdazole ( 205

ng, 3.02 rrrml% were reacted to formthe desired product (355 ng, 66%.
El-MB m z 5B- oroppenyl) B dpchloro-2-hydroxy-3-(N™

nenyl) - N - [ 8oehbaifeRi RO Mhal IRhM: | Y1 oxy- 3- (I~ 25

i soxazol i di iimde Follow ng the general
procedure for cardltgvihgiltcpeherapiocedure tdrlthioagaiformaargutled in example
N-(2- brormphe&yl )-N h‘l[14 chl oro-2-tert-but él (i“ nmet hyl si | ¥I oxy-3- (N

i soxazol i di hyNaispxelitinghya-rsexsi-3-apine ardichloednaeesy omnﬁ%q5§99 mg,

nmet hanesul f bhdey. . r4 ipe (0.22 ni,
1.58 mol) %’/@l@"%‘g%lg%%‘?édd&ﬁggoﬁ g%ﬂths ﬁgﬁ,&éﬂl@e@@%tg&ﬁg%@a‘%g c§ ude). ' H
NVR ( CDC13) cdupfed3d fésa the@eiredlthioute, (793 ng, 24%).(ER-M8Hih/z 43176 (M). 2H), 4.22
(t, 2H, 7.09 (m 2H), 7.21 (d, 1H, 7.29 (m 1H), 7.45 (d, 1H), 7.6 (d,
1H) . -32 WD 01/ 72960 PCT/ US01/ 09216

N-(2-, 35D cfy N, p -t B RL R BBy 1 0Xy- 3- (N~
i soxazolT di ~ gener al
procedur e fRexdzalidadianiheRfbayiphédydithdutdai ned in

Following the general procedure for protected phenyl thiourea formation

outlined in example 1, N-(2,3-dichlorophenyl)-N-[4-chloro-2-hydroxy-3-(IN"-

isoxazolidinylaminosulfonylphenyl] thiourea
20 (726 mg, 1.51 mmol), tert-butyldimethylsilyl chloride (1.14 mg, 7.55 mmol) and
imidazole ( 205 mg, 3.02 mmol) were reacted to form the desired product (355 mg,

66%). EI-MS m/z 597.83 (M").

N-(2-Bromophenv])-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N™-

25  isoxazolidinylaminosulfonylphenyl] carbodiimide

Following the general procedure for carbodiimide formation outlined in
example 1, N-(2-bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N"-
isoxazolidinylaminosulfonylphenyl] thiourea (480 mg, 0.79 mmol), methanesulfonyl
chloride (0.12 mL, 1.58 mmol) and triethylamine (0.22 mL, 1.58 mmol) were

30 reacted to form the desired product (480 mg, crude). 'H NMR (CDCl,) 6 0.39 (s,
6H), 1.1 (s, 9H), 2.4 (m, 2H), 3.76 (t, 2H), 4.22 (t, 2H), 7.09 (m, 2H), 7.21 (d, 1H),
7.29 (m, 1H), 7.45 (d, 1H), 7.6 (d, 1H).
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5 exanple 1,

N- (2, 3-di chl orophenyl )-N -[4-chloro-2-tert-butyl di nethylsilyl oxy-3-(N"-

i soxazol ivdd nyvzeé nosul f onyl phenyl] thiourea (355 ng, 0.59Pamk)1/09216

met hanesul fonyl chloride (0.09 nL, 1.18 mvol) and triethylam ne (0.16 ni,
1.18 mmol) were reacted to formthe desired product (355 ng, crude). ' H
NVMR (CDC13) 8 0.38 (s, ©6H), 1.03 (s, 9H), 2.4 (m 2H), 3.77 (t, 2H), 4.22
Ezj i::g ’ Kplglgzzg( dmmﬂmphﬁ:nvl)c f4-g'h|_l|<))fo-2-ltegt-gﬁt%%irglgthvl]éill_l%’foxz 33(]N”( d. 1K, 7.40
[4-chl oro- 2158 ZE)ECHH Mg&éégﬁff@% ﬁﬁ%ﬂ&h%}ﬁoﬁﬁﬁ‘ﬁ\&é . .

i soxazol i di ne Foll owi ng the general
procedure f or cylaﬂngﬁﬁgl 'théi gmﬁeﬁabpmédmfmmhﬂﬂodﬁmderfonﬁﬁuﬁv(@vmied id,

N- (2- bromophenyl ) - N | oro-2-tert-butyldi methyl sjlyl ox

ARSI Lt AL AV (R W ee TR e 7 AR B AT AR RN B G

d by
mP?mm?e(l%ééag”ﬁ%fn%ﬁﬁ%%@ﬂ%@ Popsatss SR ORY Bt ARk 18, 5 °
nmg, 1.0 nmodhloride (bm9rmthlgiﬁ3n¢1¢dncpfr@dg@etrmﬁé5®1m 121@ ﬁiﬁﬁﬁ) wdr& M5 m z 500.

N-(2- Brormphenyl )-N - %4 chloro-2-tert-butyl di rreth -3-(N'-
i soxazol i diwg¢tedrioosm|thedssiteé pragdurt (@§émgg9mdﬁh| (b&ﬁ pre (@ener al

R (2. 3 ai CHPLRperD) 20 OF 2721 b 3ap 42 Gty Zﬂ%ﬁhﬁﬁ‘;‘ 56300
(N'-isoypzoy, le(cpnmn’y gpwlﬂ}gn’yugg@m] carbodiimde (355 ng, 0.63 mmol),
cyanam de (105 ng N, N- diisopropyl ethylamne (100 ng, 1.26

nmol ) were reacted foIIovved by desilyl atlon with Cesiumfluoride (115 ng,
0.76 mmol) C- M5 nmlz 490. -33
WO 01/ 72960

N- (2- br 0mDpi@@ib}ébﬁdlh&raﬁﬂn&shifeﬁﬁF&@g@wﬁnﬁh&e o
t et rahydr oi ' soxazyl am nosul f onyl) phenyl cyanoguani di ne and N- (2, 3-

di chl or ophenyl ) -Folovwing the general procedure for cyanoguanidine formation outlined in

et SRR T EEE S T e e

isoxazolidinylaminosulfonylphenyl] carbodumlde

(480 mg, 0.84 mmol), cyanamide (142 mg, 3.36 mmol) and N,N-

diisopropylethylamine (130 mg, 1.0 mmol) were reacted, followed by desilylation
with Cesium fluoride (153.2 mg, 1.0 mmol) to form the desired product (150 mg,
20  36%). LC-MS m/z 500.

N-(2-Bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(IN"-

isoxazolidinylaminosulfonylphenyl] cyanoguanidine

Following the general procedure for cyanoguanidine formation outlined in
25 example 1, N-(2-,3-dichlorophenyl)-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-
(N™-isoxazolidinylaminosulfonylphenyl] carbodiimide
(355 mg, 0.63 mmol), cyanamide (105 mg, 2.52 mmol) and N,N-
diisopropylethylamine (100 mg, 1.26 mmol) were reacted, followed by desilylation
with Cesium fluoride (115 mg, 0.76 mmol) to form the desired product (28 mg,
30 10%). LC-MS m/z 490.
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To a solution of KOH (3.34g, 59.6muol) and hydroxyurethane (6. 19,

58.5mmol ) in ethanol (25nL) was added 1, 4-di bronobutane (3.5nm, 29.3nmmmol).
The resuwo®ng7®espensi on was heated at reflux for 1 hour.P&fASe1/MOR m xture
was 1o cooled to roomtenperature, an additional portion of KOH (1.65g,
29.4mmol ) and of di bronopropane (1.8n, 15mmol) was added. The m xture was
then refluxed for 1 hour, cool edExamplotd &etiperature, and sol vent was

evapor at ed._ The resi due was suspended in boiling ether three tinmes and
filtered. THEDaaHM @m(iwbromwmnvhmg&tzmm&ium sulfate, filtered,

and evapor aLed e_ dqu was purified by
flash colu C utton), vyielding

1. 85g of Nc(laﬂbw&L bpmml am&bmhy@tbmsqxaZtemwdrdﬂsdsﬂ*m/lé@fa:tﬂforﬁzl) 05 (q,
3H), 1.45 (dd, 2H) 1.55 (dd, 2H), 3.4 (t, 2H), 3.7 (t, 2H), 3.95 (q, 2H).
Tet rahyefr oi Bhengll cyanogyadian| ori de 20 N- (et hoxycar bonyl )t et r ahydr oi soxazi ne
(1.85qg, 11..6r eous HCl1 (6N, 7.8nlL)and heated at
reflux for Ig(IT”OQ(Y%%?ILS)D%&&W%%ISO%% to room tenperature, this solution

was washed with Rthledsluﬁ&xa»fmm @1, sy.ap@idA) ad laidtedydidiigne¢6.ugde
t et rai soxazi ne hydrochl ori de which was recrystalized from et hanol /et her

yi el di ng 0. W@mpbzf}@ﬂ@ﬂdt@ﬁm&hyféﬁ aildediladidiromplinigan (e mbe29 3mmQUR ( CH3OD)

S 25 1,85 (#d 2

(N-Tet rahyd erg% fonsgo ﬁﬁ%egraé e\{i f{)?glgg%rzeAﬁtgzgﬁ f%%ggrrr? (eélg Fol | owi ng
the gengy alcomeaqs%tsrﬁ tdrBpersidtel @madmd@naﬂ bR IKOM (| 6HERI4mmeN anPbe 1,

2, 6-di chl oro- 3-ni trobenzenesul f on chloride (1.75 g, 6.0 mmol); 30

Tet r ahydr oi &bseaxiprepang §t-dehs bﬁma@il)wafradéml drhedeixpuge B3s hengefluxeddonl and

(1 52 o 7R ol Tared SRk, 450 ST GRS Pl Ph ouRdlbs ot

(N-Tet r ahy dyygpeifas@ai boiling ehbByretinds £l ftefed3 ThE E6:AbRBE SNesst wavdritde
Fol  owi ng the general hydrolysis procedure outlined in exanple 1, (N

Tet r ahydr oi &ex sedivmpsplfgtesfiliiredy|apd gvaposiated. b peition €6 4 PbHg producty, 0. 29

I 5 80% 2 d t 0. 35
ol ) ki o PeuRretsou P PPt udfagofe BICLACBG T B SPeRe2 52
( 'VH‘) ( N- Tatiaalpydgsi mf{éﬂhﬂxycarbonyl)tetrahydro1soxazme H NMR (CDCL,) 8 1.05
| ) - 2- hydr oxXy- 3- am no- 6- chl or obenzenesul f'onam de

(g, 3H), 1.45 (dd, 2H), 1.55 (dd, 2H), 3.4 (t, 2H), 3.7 (t, 2H), 3.95 (q, 2H).

Tetrahvdroisoxazine hydrochloride

20  N-(ethoxycarbonyl)tetrahydroisoxazine (1.85g, 11.6mmol) was dissolved in aqueous
HCI (6N, 7.8mL)and heated at reflux for 7 hours. After being cooled to room
temperature, this solution was washed with ether (3x) and then evaporated affording
crude tetraisoxazine hydrochloride which was recrystalized from ethanol/ether
yielding 0.74 g (52%) of tetrahydroisoxazine hydrochloride.' H NMR (CH,OD) &

25 1,85(dd, 2H), 1.95 (dd, 2H), 3.4 (t, 2H), 4.25 (t, 2H).

¢) (N-Tetrahydroisoxazinyl)-2,6-dichloro-3-nitrobenzenesulfonamide
Following the general procedure for sulfonamide formation outlined in
example 1, 2,6-dichloro-3-nitrobenzenesulfonyl chloride (1.75 g, 6.0 mmol);
30  Tetrahydroisoxazine hydrochloride hydrochloride (0.63 g, 5.1 mmol) and
triethylamine (2.2 mL, 15.5 mmol) were reacted to form the desired product (1.32 g,
75%). EI-MS m/z 341 (M").
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Fol | owi ng the general hydrogenation procedure outlined in exanple 1, (N 10
t et rahydr oi soxazi nyl ) - 2- hydr oxy- 6- chl or o- 3- ni t r obenzenesul f onam de (0.76 g,
2.35 mMmwWQ owader educed with hydrogen and Pd/ C (760 ng) tpCcTosewwbs desired
product (890 ny, crude). EI-M5s mz 293 (M.

N- ( 2- Bromophenyl )-N -f4-chl oro-2-h day-3-(N'-tetrahydro i soxazyl am no 15
sul fonyl ) phenyl | thiourea Follow ng the general procedure for thiourea
formation o ; ) )
(N-t et r ahydeots SOXQZIBY Pre el VGIRRY 0G0 SR RAEHESH f onani de (620
ng, 2.12 mol) ) were
coupled to form%g%é%@?ggﬁﬁﬁlﬁg&?ggm g&%@&\ﬁ&%ﬁé@@n{@(a&%ﬂ@ﬁ (N‘gg? (M. 20
N- (2, 3- Di chletrabpdreispkdzinyl)-2,6-dichloro- 3-mtrobenzenesulfonarmde (0.1 g,029 mmol)

4-chl oro 2- etrah oi so I am ul f hen t hi our ea
Fol | owi Ry t%dﬁéﬁépgﬁyﬁ %@édmgeggg Pﬁ&ﬁ&@’&t‘? Qé%d'\é’P“)PB i n exanpl e
1, (N-tetr 0 mg nesul f onam de
(888 25 ng@é[%é%ﬂo%mﬁr@?t% an %ecgpﬂgag(ftgﬁ?lorop enyJIElﬁg)g%]hl ocyana?e (682 ny, 3.34

mmol) were coupled to formthe desired thiourea (958 ng, 64% . EI-M5 niz
495.67 (M.

N- ( 2- Br onppReasia P g .(N'-tetra
hydro i soxazyl Fﬂg@z ner al
procedure for p?f)gtlfe&g?fé%{hg%lﬁ% thl(l())éﬁ%tllel(5 ?r%%u?%%‘ﬁﬁg%f\% nglélbpﬁl gﬁarrpl e 1,

N- ( 2- br mopbeatyidjoiddxalibyid-loydve B~ brrtitono-B-BtrGBénzenesulfonamide (0.76 g, 2.35

t et rahydr oi soxazyl am nosul fonyl )phen t hi qur a 35 WO 01/ 7296

PCT/ US01/ 0gpmg! V(?éf?d%d“it Sy dppggn pn P]QICE C0ue Prﬁ%%ﬁeﬁ%d%&&ti de (934
ng, 6.2 248 mml) were reacted to formthe

desired pr oguct %%lggj %?M%E%Z%SW 622 (M+). 5

N- (2, 3-Di chl orophenyl) N -[ 4-chl oro- 2- tert butyl di et hyl si |yl oxy-3-(N"-

t et r ahydr oi soxazyl anmi nosul fon)ill )phenyl I th| ourea Fal I OWI ng the general

procedure ~. BromephenyDeNaldcdhlgrg Q a1t dio AN

N (2, 3- @gﬁéﬁdg FI‘”JIF4 chl oro 2- hydr oxy 3- (N'

tetrahy r0| nyl ) phenyl] thiourea

Following the general procedure for thiourea formation outlined in example

M

1, (N-tetrahydroisoxazinyl)-2-hydroxy-3-amino-6-chlorobenzenesulfonamide (620
mg, 2.12 mmol) and 2-bromophenylisothiocyanate (500 mg, 2.33 mmol) were
coupled to form the desired thiourea (627 mg, 58%). EI-MS m/z 507 (M).

20
N-( 2,3-Dichlorophenvl)—N’-[4—chloro—2-hvdroxv-3-(N"-tetrahvdroisoxazvlarrﬁﬁo

sulfonyl)phenyl] thiourea

Following the general procedure for thiourea formation outlined in example
1, (N-tetrahydroisoxazinyl)-2-hydroxy-3-amino-6-chlorobenzenesulfonamide (888
25  mg, 3.04 mmol) and 2,3-dichlorophenylisothiocyanate (682 mg, 3.34 mmol) were
coupled to form the desired thiourea (958 mg, 64%). EI-MS m/z 495.67 (M).

N-(2-Bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N"-tetra hydro

isoxazylaminosulfonyl)phenyl] thiourea

30 Following the general procedure for protected phenyl thiourea formation
outlined in example 1, N-(2-bromophenyl)-N"-[4-chloro-2-hydroxy-3-(N"-
tetrahydroisoxazylaminosulfonyl)phenyl] thiourea
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10 (898 ng, 1.81 mml), tert-butyldinmethylsilyl chloride (1.4 g, 9.05 nmol)
and imdazole ( 246 ng, 3.62 mml) were reacted to formthe desired
product Wd6ymys0 49% . EI-M5S mz 611.81 (M. PCT/US01/09216

N- ( 2- Bromophenyl )-N -[4-chl oro-2-tert-butyl di met hyl silyl oxy-3-(N'-tetrahydr
o 15 isoxazyl am nosul fonyl ) phenyl| carbodiimde Follow ng the general
procedur e f(6R7 cey, bAdimmoeretebutpitliethylsidylichitider{934emgnflentol) and

Let 1 ahydr of SUSHEIR GIACHBEA HORPIo bHERy P o are A saaedroabe 145 gt )

met hanesul f oy| peoni/d624 Q2 i, 1.48 mmol) and triethyl amne (0.21 ni,

1.48 20 mmol ) were reacted to formthe desired product (385 ng, crude). ' H
NMR (CDC13) 6 0.35 (s, 6H), 1.02 (s, 9H), 1.68 (m 2H) 1.9 (m 2H) 3.04
2 ) 7 1 : t,

g.:—i) I;)ZPZ (-§ Z ’4—0 2-1‘ rt .,; i 8; NJ_-H) 3 (

[ 4- chl or o- %eﬁgl{sxdr(ﬂ%%&wa rm (Jgﬁ féﬂdl%hgl)l(\xl t’.')ln(gl{}léa 25

t et r ahydr oi soxazyt am nmos onyt ) prienytr1— carpbodi i m de Fol |l owi ng the general
procedure for caFcﬂhﬂwmgrtlré%ehamhpﬂoceﬂur@fdrlpmeded pher@'kanqnirea flormation
N- (2, 3-di chl or.ophenyl )- N - oro-2-tert-butyl di nethyl sil ony 3-(N'-

t et r ahydr oi ¥Bkngshin gxmple ), Qy—’f ﬁgﬁ@ﬁwl]enylﬁﬂ\&[f@alo(rg;?hyﬁlﬁoxy &7 mol ),

met hanesul f 6 éQ and triethylamne (0.25 ni,
1.79 30 mmo ?X%d?(glg%agglt Sﬁﬁ?‘?*%ﬁh%’ﬂﬁ?t esl red product (547 ng, crude). ' H
NVR ( CD(G13) (898 nfg, 363l(rﬁmoﬁl-ﬂert—ﬂutﬁlﬂnﬁahylgﬂbl,chlorﬁﬁ (( g, 295, moB apdy 2H), 3. 53
(t, 2H, 4.0 t I—B 7.11 (m (t, 1H, 7.2 (d, 1H), 7.3 (d,
1H), 7.39 (inidazgje (246ompg. @m@bwemwb@/fegz 1l desiredpRABerpHEmg ) - N -

[ 4- chlor02 i lyloxy-3-(N'-

t et rahydr oi s%i%’ztayw%ﬂr{ggu ?W%//II phenyl | cyanoguani di ne Fol | owi ng t he
general procedure for cyanoguanidine formation outlined in 5 exanple 1,

N ( 2- brom)phenyl) N - [4 chloro 2- tert but Id| met hyl sil yl oxy-3-(N'-

t et r ahydr oi NdxzHs -- HNFL : ‘ simeihylsHylery-33@% -iggahydrgo mmol ) ,
cyanam (: I sopr opyl et hyI amne (127 nmg, 0.95
nmol ) vve%‘rae 1%§;§az M@Ml on with Cesiumfluoride (144 ny,

8095 mol) to fMlIBviilhg‘ titasheRbpRcedide for (A dTHhideXPhatidl oulMedid 515 (M) .

example 1, N-(2-bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N"-
tetrahydroisoxazylaminosulfonyl)phenyl] thiourea (385 mg, 0.74 mmol),
methanesulfonyl chloride (0.12 mL, 1.48 mmol) and triethylamine (0.21 mL, 1.48

20  mmol) were reacted to form the desired product (385 mg, crude). ' H NMR (CDCL,)
0 0.35 (s, 6H), 1.02 (s, 9H), 1.68 (m, 2H), 1.9 (m, 2H), 3.04 (t, 2H), 4.0 (t, 2H), 7.09
(d, 1H),7.12 (d, 1H), 7.2 (d, 1H), 7.3 (t, 1H), 7.42 (d, 1H), 7.6 (d, 1H).

N-(2,3-Dichlorophenyl)-N’-[4-chloro-2-tert-butyldimethvlisilyloxy-3-(N"-

25 tetrahydroisoxazylaminosulfonyl)phenvl] carbodiimide

Following the general procedure for carbodiimide formation outlined in
example 1, N-(2,3-dichlorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N"-
tetrahydroisoxazylaminosulfonyl)phenyl] thiourea (547 mg, 0.897 mmol),

. methanesulfonyl chloride (0.14 mL, 1.79 mmol) and triethylamine (0.25 mlL., 1.79
30  mmol) were reacted to form the desired product (547 mg, crude). ' H NMR (CDCL)
8 0.36 (s, 6H), 1.03 (s, 9H), 1.68 (m, 2H), 1.9 (m, 2H), 3.53 (t, 2H), 4.0 (t, 2H), 7.11
(m, 2H), 7.14 (t, 1H), 7.2 (d, 1H), 7.3 (d, 1H), 7.39 (d, 1H).
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N-(2, 3-Dichlorophenyl)-N- f 4-chloro-2-tert-butyldinmethylsilyloxy-3-(N'-
t et rahydr oi soxazyl am nosul f onyl ) phen || cyanoguani di ne Fol |l owi ng the
general pvoovwse for cyanoguani dine formation outlined i RCT/@S@MORE 1,

N- (2, 3-di chl orophenyl )-N -[4-chloro-2-tert-butyl di met hyl silyloxy-3-(N'- 15
t et rahydr oi soxazyl am nosul f onyl ) phenyl] carbodiimde (547 ng, 0.95 mmol),
cyananmi de (159 ng, 3.8 nmol) and N, N-diisopropyl ethylamne (150 ng, 1.14
nmol ) were reacted, foI I ovved by deS| lylation with Cesium fluoride (174 ny,
1.14 ol ) Nt(@-Brepe Nsf4-elio e butyldamethylsilylooy-3-N- VS mf z 504,

ExarrpI('a 12 galllar &5)&% i fsu%fzi thoh Gl nidi
y-3-fN', M%ﬁ%cmﬁﬁ%@rﬂ%%@—%-bromphenyl)

propyl guam di ne MlloWikk ﬂ%tgb)’lbraBgﬁﬁhdwe &r%bhﬁg@aﬁdh%ﬁbﬂﬂatmmﬁﬂﬁﬁ&%f onami de
To a solution of N, N-Dinethyl-6-chloro-2 OoXy- 3-

nitr oberﬁzen@@mpﬂ%h%(%hbrf{@@@eﬁﬁl) N~ [%hmlzjteﬁfrbuétlﬁmeﬂad@bé@w 34MS added 10%

nder 5y aropsro eSS e AR el PR s M., pom

t enper at ur egy ahhiide b@y\ﬁ@ 8 18 0880 bh@ N N&SisHab la8ife (1Bh6n o>g5ure was
filtered thr ou h cellte and thglgcellte wadép}w%%gﬂgg V\nth(rreth%nnol The

m Xt ure was )rw'@e@acmddéﬂlqwé byalesilylattondwith @qsmmsﬂmldel(d)‘#emga@)aﬁe After

3 hours, the sqlv i ~product (480 ngy,
98% . El- Nsmﬂ?ﬁz R ¥i% prg “%Rxﬂé&m% %@”’if\%‘ié\ig égg F US01/ 09216
N-[ 4- chigpro-2-h droxy- 3- [N' N'-di met hyl am nosul f onyl | phenyl I -N  ( 2-
bronophenyl ) thiourea A sol ut| on of

N, N- di et hy] IPY syisityoouyrPdd 480 ng, 3.58
mol ) and 2- Inat e ( 3 94 5 mol) in 10 nL of
et hanol wasCHAI¥Ie BoHT 5 eyl cyaposudnidie ght. Purification by

colum chromat OgFﬁRﬂMnQ ﬂqesgénbfé@pﬂﬁédur@ k&tc'y&go ﬁﬁnf%tfbbiﬁauo%%ilﬁ{e@/nﬁ‘ex ane
(gradient elution) gave the desired producCt (368 2 9% . (m2)

463. 67, 465¢:68plelbNG3,3- dﬁlﬂﬂoﬁ)@h@mﬂ—N}m -chloro-2- tert—butyldlmethylsﬂyloxy 3 (N"-

“'- [ ?chl Sg:nc)) ﬁé%élsgﬁzm%osu%n}% phe@ll] car%odunude%lpjf: 1512}'6 85“ nﬂr?cﬁﬁ” Fonyl I phen
cyanamide (159 mg, 3.8 mmol) and N,N-diisopropylethylamine (150 mg, 1.14
mmol) were reacted, followed by desilylation with Cesium fluoride (174 mg, 1.14

mmol) to form the desired product (190 mg, 40%). LC-MS m/z 504.

Example 12
20  Preparation of N-[4-chloro-2-hydroxy-3-IN"N"-dimethylaminosulfonyllphenyl]-N"-

(2-bromophenyl) propylguanidine

N, N—Dimethvl-3—amino~6—chloro—2-hVdrovaenzenésulfonamide

To a solution of N, N-Dimethyl-6-chloro-2-hydroxy-3-
nitrobenzenesulfonamide (550 mg, 1.96 mmol) in ethyl acetate, was added 10%

25 Pd/C (550 mg). The mixture was flushed with argon, and then stirred under a
hydrogen atmosphere at balloon pressure for 3 hours at room temperature. TLC
showed the reaction was not complete. The mixture was filtered through celite and
the celite was washed with methanol. The mixture was retreated under the same
conditions as mentioned above. After 3 hours, the solvent was evaporated to give the

30  desired product (480 mg, 98%). EI-MS (m/z) 250.82, 252.87 (M").
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To a solution of N-[4-chloro-2-hydroxy-3-[N', N'-di net hyl am no

sul fonyl ] phenyl]-N - (2-bronophenyl) thiourea (350 ng, 0.755 mml) in THE
(10 nl) woert2obut yl di methyl silyl chloride (171 ng, 1.13 PaDUp01ZN9CN6

i mdazole (106ngy, 15 1.56 mmol) were added. The reaction m xture was
stirred at roomtenperature for overnight. Then it was partitioned between
et hyl acet at-¢4-ahidror@ibgtroxVite [N ONDdhedhylamimsnliforptipbenydaB’-d1-i ed and
concentrated. Chromat ography of the residue on silica gel gave desired
product ( 138omgphenglighioyrey recovered starting material (90 ng). EI-MS mz
577.81, 579. 66, V)

[ 4- chl oro- 2- tertl&sg(gl%l ﬁﬁ%f’ﬁn&%ﬁé Z%U%Cm%%) bl_hydmxybenzene

" - di net hyl auifoesnidé o480 mghaﬂ&himol) hhd z&dmapﬁepﬁ&bﬁhb@aﬁd&e@@ pIuLe3 90 a

sol ution of N—h4 chloro-2-tert-butyl di met hyl sil oxy-3-[N'",

di met hyParmim@eliin dAyal} phethgnol wes sfizedatgaeprempirturhios Qwealahlso Ny,

0. 26nmol ) nyl chloride
(40L, 0.52 I%%fic?“&gg%&%g‘ge?&%%% 1%H‘ne lfal%el’n%ﬁ%?gﬁ? h&? hyl ami ne (0. 11
L, 0.77 nm@ebihteyiRkene @estReht elti@n)y gﬁ@tth@ﬂbsil’edFtUd@cﬁ/@SS sid, R sh. BI-MXC for 3
hours. Then it ma;ﬁpartltloned bet ween et hyl acetate and water. The

conbi ned or(@¥mi463ga465-02.6d165e46% 6t (Mdoncent rated to give the desired
product (120 nmg, 85% . IR 2140 cm -38 WD 01/ 72960 PCT/US01/09216 N

[ 4- chl or 0- 2- hydr oxy-3-[ N', N'-di met hyl am nosul f onyl | phenyl | - N - ( 2-

br omophenl )Ny pRilogsaREE RS/ dithethyd@lodt 30N QY- dimethylaminosulfonyllphenyl]-
N-[4-chloro-2-tert-butyl dimethylsiloxy-3-[N',N" 5

di net hy!| aniMd2tiremaphanyhehiputeaN - ( 2- brom)phenyl )car bodi i mi de (60 ng, O0.11

| tetrah f t
NN 4 | sopr opyl sk el ST epig 2Bk RLA e bR ne (10 L 012
ol ) were s@ﬁﬂﬁﬂ]phEhfuM%MQﬁo pHEni) WiBureR 83 50trh &,/ (BT PO T per at ure for

15 m nutes, then coo 0C, and TBAF and nethanol (1 nlL) were added.
After 30 mimb) det-betyidimeshylsilsl eeridax gl e A dd minph anétuexdazeln c{il(&mg,act ed

th ethyl t Th t.rat ed
bressur The PEEITSSE0Ag 0 er B0k B B TR b IR REE T e
product (1%veEhightSTREn it Fas MartifbAediSiwdéen 4B Réatedd -v@?er( o coﬁﬁé@' e 13

organic phase was dried and concentrated. Chromatography of the residue on silica

gel gave desired product (150 mg, 46 %) and recovered starting material (90 mg).
EI-MS m/z 577.81, 579.66, 580.65, 581.46, 582.77 (M").

20
N-[4-chloro-2-tert-butyldimethylsiloxy-3-[N".N"-dimethylaminosulfonyliphenyl]-

N’-(2-bromophenyl)carbodiimide

To a solution of N-[4-chloro-2-tert-butyldimethylsiloxy-3-[N”,N"-
dimethylaminosulfonyl]phenyl]-N’-(2-bromophenyl) thiourea (150 mg, 0.26mmol)
25 in dichloromethane (5 mL) at 0°C, methanesulfony! chloride (40uL, 0.52 mmol), 4-
Dimetﬁylaminopyridine (10 mg) and triethylamine (0.11 mL, 0.77 mmol) were
added. The reaction mixture was stirred at 0°C for 3 hours. Then it was partitioned
between ethyl acetate and water. The combined organic phase was dried and

concentrated to give the desired product (120 mg, 85%). IR: 2140 cm™

-38 -



Preparati on of N-[4-chl oro-2-hydroxy- 3-

(N', N'-di met hyl am nosul f onyl ) phenyl | -N - 15 (2-chl or ophenyl) cyanoguani di ne
a) N-[4- ®hdor/moge hydr oxy- 3- (N', N'-di net hyl am nosul f onyl ) phenyRt/a216( 2-

chl orophenyl ) thiourea Follow ng the general procedure for thiourea
formation outlined in exanple 20 12,

N, N- di net hyl - 3- am no- 6- chl or o- 2- hydr oxybenzenesul f onam de (450 ng, 1.8
mol ) and 2- chI orophenyl i sot h| oc anate 1(335 6 nmg, 1.98 nmmol) were coupl ed

to form t &gk g N @imethylagugosufonWiphenvl 1-012-47 (M) . b)

N (2- Chl or _Q n IQ- '-r 4-ch, o&o 2-tert- butyI di met hyl si |l yl oxy-3-(N', N'- 25
di met hyl am Fg]l—fl?’n ourea Followi ng the general procedure for
prot ected phenylTd hkautie@of Nr[mu&&z tettHuity1 @t dihy 1 Skl -EN 1R -

N- [ 4- chl or o- 2- hydr oxy-3-(N', N'-di net hyl am no

sul f onyl9) prfbﬁyth]ylanmpaﬂfmyﬂpm&rqu brhmomwl)eabMIn@dei6ngnﬁﬂﬂ) tert-

butyl di ne, t | _chl.ori de 62 ng
>33 50 mdrohkp ErBRPRYSS ¢ R ol Wea sapePLRe ORIty "B - v
Mz 535. 32 (14Mt) 0:13%3nME) 2%(1 H5516Py 1RG0 it 082 Rimd}) were added. The react1on

N- ( 2- Chl orophenyl )-N - chi oro-2-tert-butyldi methylsilyloxy-3-(N, N -

di et hyl am mnmxhﬁmytljrpd]embimampmdturﬂfajdﬁninhmu uhgl térdedy@B®Cabndgr ocedur e
for carbodi,im de forrratl on outlined in exanp

N- (2- chl or oppehyng mathanel clyng,y yere 3dded. “b%ftrﬁodf%ﬁ%ytll% mﬁu&va% 5
gnzlzt hgrneg)'ul fiﬂ+&@%§??&h{e9%h%gﬂﬁé’d %lt&gth%??‘teggéé mcq am ne (0 15 m,,

1.16 mmol )cmmratcelantdeﬂreﬁoca‘dprusuimeTﬂemsrchd mpjsq»dnﬁEd b}%(ﬂﬂlsmgHPmlde) " H

NVR (CDC13) . 6 0.37 (s, ,9%287(5 6H). 7, 05 (d. 7.12
(t, 1H), 7.9%e thsdesirgd PrOf}“Qleing,?L 6). BI-MiS i 488, 49968 1§92.67 (VD).

N- (2- Chl or ophenyl )-N -[4-chl oro-3-(N', N'-di met hyl am nosul f onyl ) phenyl ]
cyanoguani di ne Fol | owi ng the gener aExamptetire for cyanoguani di ne formation

outlined i ] \ I% . . _
N- ( 2- chl or opheSHY A ) § NN A By, )phy N

15  (2-chlorophenyl) cyanoguanidine

a) N-[4-Chloro-2-hydroxy-3-(N”,N"-dimethylaminosulfonyl)phenyl]-N*-(2-
chlorophenyl) thiourea
Following the general procedure for thiourea formation outlined in example
20 12, N,N-dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (450 mg, 1.8
mmol) and 2-chlorophenylisothiocyanate (335.6 mg, 1.98 mmol) were coupled to

form the desired thiourea (526 mg, 70%). EI-MS m/z 421.47 (M").

b) N-(2-Chlorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N",N"-

25  dimethylaminosulfonyl)phenyl] thiourea

Following the general procedure for protected phenyl thiourea formation

outlined in example 12, N-[4-chloro-2-hydroxy-3-(N”,N”-dimethylamino
sulfonyl)phenyl]-N’-(2-chlorophenyl) thiourea (500 mg, 1.19 mmol), tert-
butyldimethylsilyl chloride (897 mg, 5.95 mmol) and imidazole ( 162 mg, 2.38

30 mmol) were reacted to form the desired product (311 mg, 49%). EI-MS m/z 535.32
(M.
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15 (N', N'-di net hyl am nosul f onyl ) phenyl ] carbodiimde (300 ng, 0.6 nmol),
cyanam de (100 ng, 2.4 mmol) and N, N-diisopropyl ethylam ne (94 ng, 0.72
nmol ) wweor/eaci ed, followed by desilylation with Cesiunr€twseimels 110 ng,
0.72 mml )- to formthe desired product (129 ngy, 50% . EI-M5 mz 428.0
(Mt)." HNWR (DMSO d6) 6 2.86 (s, 6H), 7.2 (d, 1H), 7.32 (t, 1H), 7.36 (t,

1H), 7.43 (QN- Mhlo?olﬁibnyﬂ-N “J#chlor@Q-tért-Hhtyl dimethy)lsily@o983(N,NIH) , 9. 18 (s,
1H), 10. Sié{ le 14 Pregaratl on of N-[4-chl oro-2-hydroxy- 3-
(N', N'- di lmthé(}ﬁr%gmlﬁoaﬁl)ﬂ)%@?@f imige- (-1 uor o- 3- chl or ophenyl )

di Qi t | ut
of 501 or o - cRURbfE HeiRhfP pefiAkeRh Seblinaldy SENANA ubfiind SO | oom
t enper at ur a:xamlplwxﬁjmsgkddo(d@h&lynw KOclBorvaD et~ Bm‘tglldlmbmyhyltfbnyﬁe (1.12 m.,

8.24 mmol ) were The m xture was stirred at roomtenperature for 16
hours. Phe GN ﬂl@%&mﬁwmlf%&)ahwﬂm@ﬁre@t(ﬁyl mge @O8MeMaNd wat er. The 30

R A L e A s
01/ 72960 PGﬂiﬁidSGﬂérQQé’ai:ﬁ:d tbform the desired product (300 mg, crude) H NMR (CDCL,)
N- [ 4- Chl or o- 2- hydr oxy & di met hyl am nosul f on 1[-)h[enyl] N -(2-fluoro-3

- chl or opheh{:fY (% I@Hﬂu]r a3 $8H)o%371§5 pHe Ttk AH).pf e 71281, BHour ea

formation
N, N- di et h%gé ({12?13 %fﬁl‘q?r)o 2- hydr oxybenzenesul f onam de (500 ng, 2 5

mol ) apd 2-fl uoro-3-chl orophenyli sot hi ocyanate (374 ng, 2 mmol) were

coupled to formthe desired thiourea (583 ng, 67%. El-M5S mz 438.2 (M+).
c) d) N-(2-Chloropheny!)-N’-[4-chloro-3-(N"”,N"- dlmethylarmnosulfonyl)phenyl]

N (2-Fl uoro 3 chl oisdglﬁ)henyl) N -[4-chloro-2-tert-butyldinmethylsilyloxy-3-(N'
, N'- di rreth g onyl)phenyl] N -(2-fluoro-3-chlorophenyl) thiourea 10

Fol | owi ng the ngtﬂroadqng)t Bﬂ’aﬁ foRduRé ﬂir@yﬁlﬁfgu@mﬁﬁélfoﬁﬁmmro@ﬁmfe@ﬁmtI on
outlined in exanple 12, ?oro 2- hydr oxy-3-(N

di met hyl am e¥@spld BhN- I%Jhblnyip}lewl) N?HF -Flleran2- :Bﬁl‘t:hut(vkb@lh@ﬁiﬁlﬂ)'loﬂihﬁour ea (533
" dazole (b ettt ot P9 A il e o édﬁé‘?
(412 mg, 6lcyhamideVEO0E, 13 BH3l)2nd M*,‘N—diisopropylethylannnc (94 mg, 0.72 mmol)

were reacted, followed by desilylation with Cesium fluoride (110 mg, 0.72 mmol) to

form the desired product (129 mg, 50%). EI-MS m/z 428.0 (M"). ' H NMR (DMSO-

dg) 8 2.86 (s, 6H), 7.2 (d, 1H), 7.32 (t, 1H), 7.36 (t, 1H), 7.43 (d, 1H), 7.51 (d, 1H),

20  7.57(d, 1H), 8.98 (s, 1H), 9.18 (s, 1H), 10.51 (s, 1H).

Example 14
Preparation of N-[4-chloro-2-hydroxy-3- (N".N”-dimethylaminosulfonyphenyl]-N’-

(2-fluoro-3-chlorophenyl) cyanoguanidine

25  a) 2-Fluoro-3-chlorophenylisothiocyanate
Into a solution of 2-fluoro-3-chloroaniline (1.0 g, 6.87 mmol) in 30 mL of
toluene at room temperature, thiophosgene (0.8 mL,, 10.3 mmol) and triethylamine
(1.12 mL, 8.24 mmol) were added. The mixture was stirred at room temperature for
16 hours. The mixture was parationed between ethyl acetate and water. The
30 combined organic layer was then concentrated to give the desired product (950 mg,

74 %). HNMR (CDCL) 8 7.09 (m, 2H), 7.30 (m, 1H).
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d)

N- ( 2- Fl uor o- 3-chl orophenyl )-N -[4-chl oro-2-tert-butyl di net hyl silyl oxy-3-(N"
, N'- di mav@yi/assmosul f onyl ) phenyl ] -N - (2-fl uor o- 3- chl or ophenyk(1/09216
carbodiimde Follow ng the general procedure for carbodiimde formation
outlined in 20 exanple 12,

N-( 2- f | uor d)N-¢hiChiarpi2eimydrgxN3-(NANChlimethy Batinosd fongyprenpig-INTy 2 Siubyd-Bx y -
3-(N', N'-di net hyl anj.nosul f onyl ) phenyl ]-N - (2-fl uoro-3-chl orophenyl)
thiourea (ZMIORYS nb tHI9URRp| ), * et hanesul fonyl chloride (0.14 ni, 1.5 mmol)

o0 et Cont g ongr PR 6 A4 o By BE g, o

2.85 (s, 6H)2, N,bDEBmﬁaﬁhylZBarﬁhbo 6- Ehlaﬁ) Lty didbdy benegnen Emennatie @ﬂOmhg,
N-[ 4- chl or o- 2- hydr,ox N'- di net hyl am nosul f onyl ) pheny
N - ( 2- f ISuorgmsl w&% r?«;?l)lowaw&a%fmoavw% aﬁa@éﬁnwhéwer%mm owi ng

th I d le 12,
T S PR g e narned 1 o

di rret hyl am nosul f onyl ) phenyl ] -N - (2 fl uoro- 3 chI or ophenyl ) car bod| i mde
(410 ny, -41 WO 01/ 72960 PCT/ USQ1/ 09216 Q0. cyanam de (133ng, 3.16
mml ) and NRIE- Fkvc?&? S aPPhAng e 4chiopo- anﬂ-wtséélmﬁﬁwwﬂwwwﬂéa fed,

foll db 95 ) to f
oLl gued DYufET AR RO Aty Toufla? ol ) L0 form,
2.87 (sj0 6H), 7 l?ollodvmg.l'llie geﬁer&?pl(obeduiﬂor p?otécﬂec( ﬁhen&l‘ﬁh;louleé&nﬁﬁhorﬁ 1H), 9.11

(s, 1H), 9.3 (s, | e 15 Preparation of
N- F4- chl or oQuzhmf‘élyn@wa}e ]JQ' Ndﬁ“r@@%?ﬂabﬂqﬂi%{]ﬁf@nﬁ yphenyl | - N -

L2 1 vor Rl PHRAGRohy BURRGAIR 2% o Stfbhophonyl) thiourea (533 me 122 1

(1.0 g, 6. Zhmowipte)t-buty@omethykiflyl dhﬁIiriﬂ%ﬁQlfﬁhag[@Qrﬁnhemaﬁd@hwa@ole(mﬁ@ﬁigosgene
(0.72 m., 9 31 mmul) and triethylam ne é 45 mmol ) was added. The
m xture was244 m@hwgte Teaded todppa tha dpsie BﬁOducltd4i1%mgs61%%@IrM§tr%(?e was
paratiopned g y\@gg ethyl acetate and water. The 15 conbi ned organic | ayer
was then concén ted to give the desired product (1.01 g, 80 9% ."'H NWR
(cbc13) 8 7.30 (m 2H), 7.54 (t, 1H), 7.64 (d, 1H).

d) N-(2-Fluoro-3-chlorophenyl)-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-

dimethylaminosulfonyl)phenyl]-N-(2-fluoro-3-chlorophenyl) carbodiimide
Following the general procedure for carbodiimide formation outlined in

20  example 12, N-(2-fluoro-3-chlorophenyl)-N"[4-chloro-2-tert-butyldimethylsilyloxy-
3-(N”,N”—dimethylaminosulfonyl)phenyl]—N’—(Z-ﬂuorof3-chlorophenyl) thiourea
(412 mg, 0.75 mmol), methanesulfony! chloride (0.14 mL, 1.5 mmol) and
triethylamine (0.24 mL,, 1.5 mmol) were reacted to form the desired product (410
mg, crude). ' H NMR (CDCL) & 0.37 (s, 6H), 0.99 (s, 9H), 2.85 (s, 6H), 7.05 (m,

25 2H), 7.25 (m, 3H).

e) Preparation of N-[4-chloro-2-hydroxy-3- (N",N”-dimethylaminosulfonyl)phenyl}-
N’-(2-fluoro-3-chlorophenyl) cyanoguanidine
cyanoguanidine

30 Following the general procedure for cyanoguanidine formation outlined in
example 12, N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N",N"-
dimethylaminosulfonyl)phenyi]-N’-(2-fluoro-3-chlorophenyl) carbodiimide (410 mg,
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b) N-[4-Chl oro-2- hydroxy-3-(N', N'-di net hyl am nosul f onyl ) phenyl ] -N - (2-

trifluoronethyl phenyl) thiourea 20 Foll owi ng the general procedure for

t hi our ea wonmes®on outlined in exanple 12, PCT/US01/09216

N, N- di et hyl - 3- am no- 6- chl or o- 2- hydr oxybenzenesul f onam de (500 ng, 2 nmol)

and 2-trifluoronethyl phenylisothi ocyanate (548 ng, 2 mmol) were coupled to

form the dex?9genhdl)f)icoutaeddd AB3mEY3.162%hol) khd MNMiZoptoAyl0thy Mnin822)

N-(2-Trifl uoronet hyl phenyl) N chloro-2-tert-butyldi met hyl silyl oxy-3-(N'
,N'- di met H)&dh?hesaly Wﬁsﬁ|waﬂ%%qllow%hy&e@éylwmu with §gsivpefleaids (44 ‘IY procedur e

for prot SCLRE GRSl BB A, RETRbIoBRer (248 g8}, T8 TR a2 o).

N-[4-chloro

di met hyl am'rosmiR eDMI@agny 137N -d18; v il vy, greetchv hﬁmvkﬁn 21, 0l59€{a (416
ng, 1.0 30 nmol), tert-butyldimethylsilyl chloride (750 ng, 5.0 nmol) and

i m dazolse (1H)36.10s, 11—2,93r(m1|H) Y@SE(sr eHgted to formthe desired product
(250 mg, 45% . EI-M5 nlz 568. -42 WD 01/ 72960 PCT/ USO01/ 09216 d)
N-(2-Trifl uoronet hyl phenyl)-N - [4 ch Snplelrs ert - but yl di net hyl si |yl oxy-3- (N
, N'- di net hyl am nosul f onyl ) phenyl ] car odrtm de Foll ow ng the general
procedur e fRreparatidnoafi W-jd-dblof @2 iytlicoay-HUN'" INTetimethyhaneixasgbforyghenyl]-N-
N-(2-trifluqraomethyl phe I)-N' [4 chl oro-2-tert-butyl di nethyl silyl oxy-

3- (N', N'- dilpe eI PHRYIUSHARIEMER | ourea (250 ngy, 0.44 mmol),
rrethanesulfonyl chl orlde (0 1 n1_ 0.88 mmol ) and triethylamne (0.14 i,
0.88 mml) were reacted to formthe desired product (250 ng, crude). 'H
NVR ( CDG13)a) zgrﬁﬂﬁﬂoﬁmthyﬁkd)thlo&yMte(s 9H), 2.87 (s, 6H), 7.07 (d, 1H, 7.2
(d, 1H), 7.29 (m 2H), Pre aratlon of
N—[4 chl or o- 2- hyamwgtwn(%a mffl@r%%ylﬁ%mﬁ&ﬁ%f éHimIﬁwé

- (2-trif Iy amet Béf}nﬁ?x%pé’ﬁagurémﬂg%égéﬁe%”ﬂ i 2918 gUANL L AE: 1eli‘h§rldffﬁhé owl ng

the general procedure cyarogu I'ne fornmation outlI ne exanmple 12,
N-[ 4- chl or cd DtraLt 7.4%imhal) wes hddedi The micyuid-wd¥'stited at room temperature for
di met hyl am nosul fonyl )phenyl ]-N -(2-trifluoronrt hyI phenyl) car bodi i m de

(250 mg,  OLoAPuRRDIhe MEyRrs A dpéra@?ge%etvvﬁe%@h plptecmg water.
N, N-di i I%Oprc%ﬂwﬁédmﬂgm pcﬁlel( Was then concentrated to give the desired product (1.01 g, 80

%).' HNMR (CDCL,) § 7.30 (m, 2H), 7.54 (t, 1H), 7.64 (d,1H).

b) N-[4-Chloro-2-hydroxy-3-(N”,N”-dimethylaminosulfonyl)phenyl]-N*-(2-
trifluoromethylphenyl) thiourea

20 Following the general procedure for thiourea formation outlined in example
12, N,N-dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (500 mg, 2
mmol) and 2-trifluoromethylphenylisothiocyanate (548 mg, 2 mmol) were coupled

to form the desired thiourea (469 mg, 52%). EI-MS m/z 454.0 (M.

25 ¢) N-(2-Trifluoromethylphenyl)-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-(IN",N*-
dimethylaminosulfonyl)phenyl] thiourea
Following the general procedure for protected phenyl thiourea formation
outlined in example 12, N-[4-chloro-2-hydroxy-3-(N”,N”-
dimethylamindsulfonyl)phenyl]-N’—(2-triﬂuoromethylphenyl) thiourea (416 mg, 1.0
30  mmol), tert-butyldimethylsilyl chloride (750 mg, 5.0 mmol) and imidazole ( 136 mg,
2.0 mmol) were reacted to form the desired product (250 mg, 45%). EI-MS m/z
568.0 (M").
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ng, 0.56 nmmol) were reacted, followed by desilylation with Cesiumfluoride
(86 20 ng, 0.56 nmol) to formthe desired product (80 ng, 37%. El-M5 nfz
462.0 (MWO'01/72960NVR (DVBO-d6) S 2.86 (s, 6H), 7.14 (d, 1HPCT/OS@AILtH 2H),
7.59 (d, 1H), 7.75 (t, 1H), 7.77 (d, 1H), 8.91 (s, 1H), 9.28 (s, 1H),
10.53 (s, 1H). Exanple 16 Preparation of N-[4-chl oro-2-hydroy-3-

(N', N'-di met hyl am nosul fonyl )phenyl | -N - 25 (2-net hyi phenyl ) cyanoguani di ne
a) N-[4 Chl or o- 2- hydro N'- di met hyl am nosul f on eny ( -

et iyl pheny NSRRI N H-earer aier e E ey IF YO P o8

f t
NOLLngl g?h&qﬂlﬁ{hg%qlﬁlgg%@?%l%nﬁﬁ %r%g%mbenzenesul fonam de (500 ng, 2 mol)

and 2- et hyl phefﬁﬁlloﬁix&ﬁ@ﬂﬁ(gyéﬁﬂallﬁoéelﬁﬁe for BRrbodiimivel fprivkion cuditeldes to form
the desired thiourea €557 ng, 70% . EI-M5 mz 400.0 (Mt -43 WD 01/ 72960
PCT/ USO %P/ ogpzcwplebp N-(2-trifluoromethylphenyl)-N-[4- chloro 2-tert-butyldimethylsilyloxy-

’(;Ii- Enzet *f 2?/7: n fon%@%ﬁmﬁm ]fﬂ'%ﬁﬁ)gh e’h]tlg—l%wea\(inhiﬁéﬁl%g%é#el y grf)’(:reahrr-e for

protect ed nhanmiesmlmgm E:El@nﬁ@ (omtnLQm) 885mMiél) dndetethiilaglps 1ol Bt IiaE 0.88
N-[ 4- Chl or o- 2- hydr oxy- 3- [

di met hyl amrnmé)l)lwqmwa}:@ﬁé%mnqﬂedeszmdmw@ucp%@yng awdedurE AMBEGDGE,) 1. 39

(180" o, 2 488 Wby FRENSHL LG B89 5Tt R TR sl B A0

S7% . Ho My sl g, ﬁ;!)‘l7?66((i'\/ﬁ)l% 10 ¢)
N-(2- Met hyl phenyl) N -[4-chloro-2-tert-butyl di methylsilyloxy-3-(N', N'-
di met hyl am nosul f onyl ) phenyl ] carbodiim de Fol | owi ng the general procedure

N (2 met hy IDRERAFSERR O P ot BF iy 25 TR e Ry learinqslieguiphe
(1 -0 mtolamosad o) o iiogr ea (410 . 0.5 mmol ),

met hanesul fonyl chloride and triethylamne (0.23 niL,
1.6 nmmol) omeneguapiliteed to formthe desired product (400 ng, crude). ' H

2' N8R7( CD%\:LB) 87' il%péng m%)]g&érall pI‘OCeCﬁll‘é for %:%grioguamgmg ri%rmal_{)oh outhnzdg 5 30,

(s,

example 12, N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N",N"-
dimethylaminosulfonyl)phenyl}-N’-(2-trifluoromrthylphenyl) carbodiimide (250 mg,
0.47 mmol), cyanamide (79 mg, 1.88 mmol) and N,N-diisopropylethylamine (73
mg, 0.56 mmol) were reacted, followed by desilylation with Cesium fluoride (86

20  mg, 0.56 mmol) to form the desired product (80 mg, 37%). EI-MS m/z 462.0 (M*). '
H NMR (DMSO-dg) 6 2.86 (s, 6H), 7.14 (d, 1H), 7.53 (m, 2H), 7.59 (d, 1H), 7.75 (t,

1H), 7.77 (d, 1H), 8.91 (s, 1H), 9.28 (s, 1H), 10.53 (s, 1H).

Example 16
Preparation of N-[4-chloro-2-hydroxy-3- (N".N”-dimethylaminosulfonyDphenyl]-N-

25  (2-methvlphenyl) cyvanoguanidine

a) N-[4-Chloro-2-hydroxy-3-(N”,N"-dimethylaminosulfonyl)phenyl]-N*-(2-
methylphenyl) thiourea
Following the general procedure for thiourea formation outlined in example
30 12, N,N-dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (500 mg, 2
mmol) and 2-methylphenylisothiocyanate (298.4 mg, 2 mmol) were coupled to form
the desired thiourea (557 mg, 70%). EI-MS m/z 400.0 (M").
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7.18 (m 4H), 7.29 (d, 1H). 20 d) Preparation of N [4-chloro-2-hydroxy- 3-
(N', N'-di met hyl am nosul fonyl ) phenyl] N -(2-nethyl phenyl) cyanoguani di ne
cyanoguamwa@ane9edol | owi ng t he general procedure for cyanopORUS@i/9216
formation outlined in 25 exanple 12,

N-[4-chloro-2-tert-butyl di methyl silyloxy-3-(N',N

di met hyl am nosul f onyl ) phenyl ] - N - (2- net hyl phenyl) carbodiim de (400 ny,

0. 83. rrm)l) cyananm de (139.4 3.32 mmol ) and N, N-diisopropyl et hyl am ne
(125 g, ey Seahiorp o SR e B IYPEY- AR Nt b Cost um

fluoride ( he desired product (110 ng, 329%.
El-VB nl z }fgéeg}} %{#ngsulﬁﬁﬂzﬂ’%gﬂ(*%@@éda) S 2.22 (s, 3H), 2.86 (s, 611),
7.20 (m 5H), 7.KfMopdng fd)gen&abo Seduiél.ﬂo} prot&ct&bplieyl thijureal @rdbtiqs, 111).
-44 WO 01/ 72960 PCT/ USOl/09216 Exa gg e 17 Pre aratlon of N~ [4-chloro-2-h

dy roxy-53- MIHqQ'In&K%PMwZahHAcQMP yoiorERyIN SN (2-f 1 uor ophenyl)

cyanoguani d i t

2-fl uor oanl ?%teh?’ B?AJBgSLﬁogg;g&Prf%gﬂm (§‘}é§h}2@{§wﬁ AU‘@‘%]%(S%? %)4’ ggl%q{ﬁnnaér ature,
t hi Ophosgert@rt(blltﬂ&niﬂthylglgrl ShidREe 11 .enghgt 6196tyby Aha @nidhzdib (189 mg]3.78 ol )
was added. The mixture was stirred at roomtenperature for 16 hours. The
m xt ure wasnpabiware seestedde foreihe desiyad peduca (4 0me. Wfe EI-M$have dkb? ned
organic 10 er was then concentrated to give the desired product (1.05 g,
76 %. " H (CDC13) 8 7.1-7.3 (m 4H). b)

N- [ 4- Chjgor 0- 2- hydr oxy- 3- (N', N'-di net hyl am nosul f onyl ) phenyl ] -N - ( 2-

fl uorol phenyl) thiourea 15 Fol | ow ngz the general procedure fo,r t hi our ea

formati on ot {%é@thﬂp@vdﬁﬂﬂem -chporo-2-tert-butyldimethylsilyloxy-3-(N”,N
N, N- di et hyl.- nzenesul f onam de (500 ny, 2 nmmol)
and 2-fl uor %’m%% 5 é’tyg %%(9@“%8 2 mol) were coupled to form the
desired thi OureaFc(IMnfm 81 pilobedViee for zartRdiididMbimatZdh diklined in

N- ( 2- Fl uor ophen lzzll\il( 4-cC Ioro 2-tert-butyl di mathglsHyI oxy-3-(N'",
s A 1

example methylphenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-

15  (N”,N”-dimethylaminosulfonyl)phenyl]thiourea (410 mg, 0.8 mmol),
methanesulfonyl chloride (0.14 mL, 1.6 mmol) and triethylamine (0.23 mL, 1.6
mmol) were reacted to form the desired product (400 mg, crude). ' H NMR (CDCL)
6 0.39 (s, 6H), 1.05 (s, 9H), 1.72 (m, 4H), 2.37 (s, 3H), 2.87 (s, 6H), 7.04 (d, 1H),
7.18 (m, 4H), 7.29 (d, 1H).

20
d) Preparation of N-[4-chloro-2-hydroxy-3- (N",N”-dimethylaminosulfonyl)phenyl]-
N’-(2-methylphenyl) cyanoguanidine
cyanoguanidine

Following the general procedure for cyanoguanidine formation outlined in

25  example 12, N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-
dimethylaminosulfonyl)phenyl]-N-(2-methylphenyl) carbodiimide (400 mg, 0.83
mmol), cyanamide (139.4 mg, 3.32 mmol) and N,N-diisopropylethylamine (129 mg,
1.0 mmol) were reacted, followed by desilylation with Cesium fluoride (152 mg, 1.0
mmol) to form the desired product (110 mg, 32%). EI-MS nv/z 408.2 (M"). ' H NMR

30 (DMSO-dg) 62.22 (s, 3H), 2.86 (s, 6H), 7.20 (mm, 5H), 7.60 (d, 1H), 8.63(s, 1H),
8.96 (s, 1H), 10.50 (s, 1H).
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di met hyl am nosul f onyl ) phenyl] thiourea Foll ow ng the general procedure for
protected phenyl thiourea formation outlined in exanple 12,

N- [ 4- chl ovooR729y@r oxy- 3- (N', N'- PCT/US01/09216

di met hyl am nosul f onyl ) phenyl ] -N - (2-fl uorophenyl) thiourea (440 ng, 1.09
mol ), 25 tert-butyldinethylsilyl chloride (817 ng, 5.45 nmmol) and

i mdazole ( 148 ny, 2.18 mol) vver react to formthe desired product
(387 ny, 69% . EI-MS miz 518.2 ;-@Pf—ﬂj

N- (2- FI uor oplsaylidn O nif4- c‘ﬁiUrQrZQﬂV%r&ﬁ/r 3 eyt g et i SbboifoyMpRneEN N - 30
di met hyl am nosulf onyl") phenyl | carbodi i m de Fol T oW ng the general procedure
f or car bodi 2naflaeoplenyhicyamgoatilineed i n  exanple 12,

N- (2-fl uorophenyl)-N -[4-chloro-2-tert-butyldi nethylsilyloxy-3-(N',N- - 45
WO 01/ 72960 PCT/ US01/ 09216 di et hyl am nosul f onyl ) phenyl ]t hi ourea (357 ny,
0. 69 ), ride (0.12 niL, 1.38 mmol) and

triet mam gﬁ%@%ﬁl%@%kocm? were reacted to formthe desired product
(350 ny, crude).Info Hsd}]lMibr( @[XZﬂBb)IOSniDinBBI ()g,96|-1~hu;n011) iﬁ)BO n{lsof Okene 4. 72 (m

4H), 2.87 (s, 6 7.06 1H) o (535 (0 5
1H). e) Pre9qrsiemprragie {Oza?he%gr:%? b6 w@»ﬂ"ﬁ %3 01y and otetytaimise (53 Tt

(N', N'-di ne y Y, ni di ne
cyanoguani d%ﬁngm%?%g?F%%Bngﬁ?ﬁﬁﬂg@n%arsgungggﬁzt ur eﬂﬁ)g{y%%}gﬁo%gg%}%l ne
formati on OTihd miakeiwas paxitionkeé bdteen ethyl acetate and water. The combined organic

hi 2- b | d hyl | -3-
e ﬁy;ogﬁms@tﬁés%hw“é%wé%% SroteREURIeHA 103 85K THNMRS0 g,

0.72 mol) 2.88 mmol ) and N, N-dii sopropyl et hyl am ne
(111 nmg, (%@Wldﬁge FeAct ed, followed by desilylation with Cesium
fluoride (132 ng, 15 0.86 mml) to formthe desired product (120 ng, 40% .
El-MS nlz 412. % ). ' H NWR IQIVBOdG% 82861{%‘ (m 2H), 7.27
(m 2H), 7.0N(¢-Chiegp-2-frydsoxy-d-(N”Nydimgt lw@nelgosui yl)ghezml](lg (21 10. 51 (s,
1H) . Exanpl of N-[4-chl oro-2-hydroxy- 3-

(N, N'-di ne %@rﬁl m%ﬁ%ﬁ‘#‘i&% )phenyl | -N - 20 (2, 3-difl uorophenyl)

cyanogu@ni di ne  Following the general procedure for thiourea formation outlined in example

12, N,N-dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (500 mg, 2
mmol) and 2-fluorophenylisothiocyanate (306 mg, 2 mmol) were coupled to form

the desired thiourea (497 mg, 62%). EI-MS m/z 404.2 (M").

20  c¢) N-(2-Fluorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N",N"-
dimethylaminosulfonyl)phenyl] thiourea
Following the general procedure for protected phenyl thiourea formation
outlined in example 12, N-[4-chloro-2-hydroxy-3-(N”,N"-
dimethylaminosulfonyl)phenyl]-N’-(2-fluorophenyl) thiourea (440 mg, 1.09 mmol),
25 tert-butyldimethylsilyl chloride (817 mg, 5.45 mmol) and imidazole ( 148 mg, 2.18
mmol) were reacted to form the desired product (387 mg, 69%). EI-MS m/z 518.2
M.

d) N-(2-Fluorophenyl)-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-
30  dimethylaminosulfonyl)phenyl] carbodiimide
Following the general procedure for carbodiimide formation outlined in

example 12, N-(2-ﬂuoropheny1)-N’-[4-chloro-2—tert—butyldimethylsilyloxy-3-(N”,N”—
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a) 2,3-Di fluorophenylisothiocyanate Into a solution of 2,3-difluoroaniline
(1.0 g, 7.74 mmol) in 30 nL of toluene at roomtenperature, thiophosgene
(0.91 nLwatvasmol ) and triethylamne (1.3 25 ni, 11.6 nrol/USwa®2wdded.
The m xture was stirred at roomtenperature for 16 hours. The m xture was
partitioned between ethyl acetate and water. The conbined organic |ayer
was t hen - cohmetitylaatisobul fongl)plenyHthidesd (36d mug, OchPonmEd1 tetippessodp)l. * H NWR

N T o o it a2ty 1 38 Tl B 07 Pk 38R R eagisd 5
di f1 uor Oph%)ﬂa?m [oRi Rk ro&?ct\(ﬁ(pﬂa/ J4aR&8. Wf{ﬁi’ﬁc{@ﬁ@ 36@)3?&' Bﬁg"ﬂﬁb‘ the

general procedure for thiourea for t|on outl 1 ned i n”exanpl e

N, N- di met hys- Bami72da6 4Eh| DED¢s2 6HY, 0t @ik dh £Hz SnEs @b f3d)anR8€d,(15D07.69 (4,2 nmol )
and 2, 3-dif] yorophenylisothi ocyanate (342 ng, 2 nmmol) were coupled to form
t he deswedlliJ hi our ea (467 mg, 54% . EI-M5 mz 422.2 (M+). 5 ¢)

N-(2,3-Di fluorophenyl)-N -[4-chloro-2-tert-butyl dinethylsilyloxy-3-(N', N'-
di met hyl am nosul f onyl ) phenyl ] thiourea Foll ow ng the general procedure for
prot ect ed pd)@mypardtivned iNefd- élﬂbfml-ﬂlyﬂroxyrl}t— (NhBd-dimethyRrphesulfanyl)phenyl]-

N-[ 4-chl or o- 2- hydr oxy- 3- (N

di met hyl amlﬂo@tﬁqoéﬁi’,l}e)‘méﬁ?}qguwld’@? 3-di fl uorophenyl )thiourea (418 ng, 1.0

nmol ), tert(ﬁ%a@d aet hyl silyl chloride (745 ng, 5.0 nmmol) and i m dazol e (
136 nyg, were reacted to formthe desired product (347 ny, 65%.

El -M5 moz 536. ZJcﬂM\xbmg ﬂtﬁ gdheral procedure for cyanoguanidine formation outlined in
N-(2,3-Difluoro henﬁ- -[4-chloro-2-tert-butyldinethylsilyloxy-3-(N', N-

di net hyl ani Fé8WIe B 5%?@%@ tehpyyllimathysiiHery SN the gener al procedure

for carbod
N (275 11 e SRR M S0 or ERIP SpchBaiide 350 me 072
(N', N' - di nahhml)amamaﬁﬁdef(omyIrr)gonmyhﬂlbl)laﬁdlu\eH-c{lﬁéﬁropglctf@w&nmll)mg,zo

met hanesul f on chl ori de Ogo 12 1) and triethyl am ne (0.2 nm,
1.04 ol )0 ménq weteagaqtest, ff@}iqwqdﬁé/ Qfé%ylﬁté‘ep pithdgsiuny Buerided 132 mgde) . 1 H

(N%R (2%%13)%@(“3“&%3@“% destre® Brodfiet 35D me2468) EMBHhs Q293 gt . 7. 03
NMR (DMSO-dg) § 2.86 (s, 6H), 7.20 (m, 2H), 7.27 (m, 2H), 7.40 (t, 1H), 7.52 (d,
1H), 9.06 (s, 1H), 9.20 (s, 1H), 10.51 (s, 1H).

Example 18 4
Preparation of N-[4-chloro-2-hydroxy-3- (N".N"-dimethylaminosulfonyl)phenyl]-N’-

20 (2.3-difluorophenyl) cyanoguanidine

a) 2,3-Difluorophenylisothiocyanate
Into a solution of 2,3-difluoroaniline (1.0 g, 7.74 mmol) in 30 mL of toluene
at room temperature, thiophosgene (0.91 mL, 11.6 mmol) and triethylamine (1.3
25 mL, 11.6 mmol) was added. The mixture was stirred at room temperature for 16
hours. The mixture was partitioned between ethyl acetate and water. The combined
organic layer was then concentrated to give the desired product (910 mg, 68 %). ' H

NMR (CDCL,) 6 6.98 (m, 2H), 7.11 (m, 1H).

30  b) N-[4-Chloro-2-hydroxy-3-(N”,N”-dimethylaminosulfonyl)phenyl]-N"-(2,3-
difluorophenyl) thiourea
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7.31 (d, 1H). 25 e) Preparation of N-[4-chloro-2-hydroxy-3-

(N', N'-di met hyl am nosul f onyl ) phenyl]- N -(2, 3-di fl uorophenyl)
cyanoguamwabn®%ol | om ng t he general procedure for cyanogpanudem®2feor mati on
outlined in exanple 12, N-[4-chloro-2-tert-butyldi methylsilyloxy-3-(N',N"-
di et hyl am nosul f onyl ) phenyl ] -N - (2, 3-di fl uorophenyl ) carbodiimde (340 ny,
0.68 30 mvl), @usloaihgee(gtddalfocedurfomiibyref fstmdidh dirdlided ogehglayl am ne

(106 mg, 0.82 mmol) were reacted, followed by desilylation with Cesium
fluoride (124 Ney-dingtlyd-3narainp-Gehlowor by drexpeszenegulforisenide (00ameg, 3. 4% .

El-MS : N - O d6) 6
2.87 (s, 26@1%03 é&%ﬁlﬂ?%ﬁpﬁ%‘?’g}g@#&ﬁi@?@‘%ﬁég?od‘%%%%gfﬁ CB%?%& gvrlsH) , )10. 54
(s, 1H). Brofpkie dirtd epatred (460 vof, SNADAELMDing: Loy didxy- 3- (N

, N'-di net hyl am nosul fonyl ) phen | 5 (2-nethyl-3-fl uorophenyl)

cyanogudni di ne a) 2- Met hyl - 3-fl uorophenyl i sot hi ocyanate Into a sol ution of

Cemper ot ur & Y-S oABRYBRnpy N e chncto PRl e nelingy Ji0GR8- F1 52370

12 mol) W&ﬁm@dggﬁiina}h@foﬁyp}ﬁhﬂhﬂ]msuﬁghi rred at roomtenperature for 16 10
hours. The m xture was partitioned between ethyl acetate and water. The
conbi ned or ganikelloagieg theesnernkproeesiveefor pmt@(ae(%/ phegiyl/diquies MEBREAY pr oduct
(1.1 g, 82 %, ElL- M 168.,2 : » N

N-[ 4- Chl or o"-@l‘f?gd? 832?/‘1’%?%"ﬁ%ﬁ%ﬁ%ﬁi@‘@%‘/ﬁ%‘éﬁ Nony! ) pheny!l ] - N - (2- net hyl -
15 3-flypor Qﬁﬁ@ﬂwlalmhmmwa?@awmm(ags-aihaoﬁgﬁafyajthi@ﬁﬁs@mgmg,f po thiourea
formation outlined in exa e 12

NN di 1ot hyhmeDatettretpdonetbyloilg chicidexghemeehosunsbaadimidadet 1Agme. 23

mmol ) and 2; get hyl -3-f1 ugr nylj sot hi 0C t 372 . I
WA R AR S e N R
20 c *

N ( 22 Met hyls-3gi2fﬁl\:ljg'rophenyl )-N -[4-chloro-2-tert-butyl di methyl silyl oxy-3-(N'
, N'- di nmet hyl am nosul f onyl ) phenyl ] thiourea

15 d) N-(2,3-Difluorophenyl-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-

dimethylaminosulfonyl)phenyl] carbodiimide
Following the general procedure for carbodiimide formation outlined in

example 12, N-(2,3-difluorophenyl)-N-[4-chloro-2-tert-butyldimethylsilyloxy-3-
(N”N”-dimethylaminosulfonyl)phenyl]thiourea (347 mg, 0.69 mmol),

20  methanesulfonyl chloride (0.12 mL, 1.38 mmol) and triethylamine (0.2 mL, 1.04
mmol) were reacted to form the desired product (340 mg;v, crude). ' H NMR (CDCL)
6 0.39 (s, 6H), 1.03 (s, 9H), 2.86 (s, 6H), 6.95 (t, 1H), 7.03 (m, 2H), 7.08 (d, 1H),
7.31 (d, 1H).

25 ) Preparation of N-[4-chloro-2-hydroxy-3- (N",N"-dimethylaminosulfonyl)phenyl]-
N’-(2,3-difluorophenyl) cyanoguanidine
Following the general procedure for cyanoguanidine formation outlined in
example 12, N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-
dimethylaminosulfonyl)phenyl]-N(2,3-difluorophenyl) carbodiimide (340 mg, 0.68
30  mmol), cyanamide (114 mg, 2.72 mmol) and N,N-diisopropylethylamine (106 mg,
0.82 mmol) were reacted, followed by desilylation with Cesium fluoride (124 mg,
0.82 mmol) to form the desired product (10 mg, 3.4%). EI-MS m/z 430.0 (M"). 'H
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Fol 1l owi ng the general procedure for protected phenyl thiourea formation
outlined in exanple 12, N-[4-chl oro-2-hydroxy-3-(N',N' 25

di met hyl and no%a9bd onyl ) phenyl ] - N - (2- net hyl - 3- f | uor opheny| p€hivsur®maie 530 ny,
1.27 mol), tert-butyldinmethylsilyl chloride (951 ng, 6.35 mml) and
imdazole ( 173 ng, 2.54 mmol) were reacted to formthe desired product
(331 ng, 49%R EYMNB- dgo!&25$2s ZH)M.21 @R, 381), 7.30 (m, 1H), 7.54 (d, 1H), 9.2 (s,

N- (2- Met hyl - 3-fl uorophenyl -N -[4-chl oro-2-tert-butyl di met hyl silyl oxy-3-(N",
N'- di nmet hylH)yil064$,f1éhy | )phenyl ] carbodiimde -48 WD 01/ 72960

PCT/ US01/ 09216 Fol Il ow ng the general procedure for carbodiimde formation
outlined in exanple 12, N-(2 rret hyl 33HD1@19)phenyl) N -[4-chloro-2-tert-
but yl di net hyl si |l yl oxy-3-(N", N'-di mret hyl am nosul f onyl ) phenyl ]t hi ourea (330
mg, 0.62 rﬁmbaratlmteoﬁiﬁfféshldmﬁvhvdwme’h (B N Bdipethplamibo38famybphengbleN -
trlethylam er e reacted to formthe desired

pr oduct (3 i PEL3Y 6 0.38 (s, 6H), 1.05 (s, 9H), 2.28
(s, 3H), aﬁ@ M%thy@-@ﬂucﬁoﬁ%ngﬁsotl%wyangre93 (d, 1H), 7.05 (d, 1H), 7.13 (m
1H), 7.19 ( Preparati on of N-[4-chl oro-2-hydroxy- 3-

(N', N'-di net hyl aInntmmsmlhﬁomyﬁ P ptedrﬂB}ﬂuoIGaﬂmne(a Org,tmtmﬂalj Indfrmophegnyl )

di Fol | th f ti
Ut 1 bed | HORERS RPBTBOREf S dRoBReseBs Gh 4 bl J7 EVERIL T SRRy BT 3° (N N
di met hyl am (']%%i,oqwrﬁrﬂbﬁws]ag&lzd' rRs HRLYE was Sl PRSI WpeFALRGHE 1411 de
(320 ng, 0.64 mol) anami (108 ng, 2.56 rrrmla) and

N, N- di i Bopriomyd. eThwﬂrlmtunaewafsEpa(tﬁBmH@bet@/eéﬂ emybhc)etamami wetac t Bk, conddihaived by

desilylation wiith Cesiumfluoride 1 mmol) to formthe desired
br odunt - ( 12GEHC Lavgas fhen phieniried 9 Bive (RAJeSIred PRI CNES P 6o 15 (5.
3H), 2.86 l(ﬁsrﬁ)il)%g?z@%(m 3H), 7.22 (m 1H) 7.56 (d, 1H), 8.82 (s, 1H),

9.10 (s, 10.51 (s, "1H). Exanple 20 20 Preparation of N-[4-chloro-2-h.
day-3- (N', N'-di net hyl am nosul f onyl )phen |  (2-chloro-3-fl uorophenyl )
cyanoguani qutlon

3-fl uor obeﬂ%)é\? éf M%g?%ﬁﬁijﬁ’?y féllﬁldlS nnz&yﬁnﬂgg%{ ogylahseylAY- (2 -methyl-
15  3-fluorophenyl) thiourea
Following the general procedure for thiourea formation outlined in example
12, N,N-dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (560 mg, 2.23
mmol) and 2-methyl-3-fluorophenylisothiocyanate (372 mg, 2.23 mmol) were
coupled to form the desired thiourea (570 mg, 61%). EI-MS m/z 418.2 (M").

20
c¢) N-(2-Methyl-3-fluorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-
dimethylaminosulfonyl)phenyl] thiourea

Following the general procedure for protected phenyl thiourea formation
outlined in example 12, N-[4-chloro-2-hydroxy-3-(N”,N"-

25  dimethylaminosulfonyl)phenyl]-N’-(2-methyl-3-fluorophenyl)thiourea (530 mg, 1.27
mmol), tert-butyldimethylsilyl chloride (951 mg, 6.35 mmol) and imidazole ( 173
mg, 2.54 mmol) were reacted to form the desired préduct (331 mg, 49%). EI-MS
m/z 532.2 (M).

30 d) N-(2-Methyl-3-fluorophenyl-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N-
dimethylaminosulfonyl)phenyl] carbodiimide
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25 added dropwi se to a solution of sec-butyllithium( 90 nL, 128.6 nmol)
and N,N,N ,N -tetranethyl et hyl enediam ne (20.0 nL, 147.9 nmmol) in THE (100
m.) at MOQU7Abter addition, the reaction m xture was stPeT/@®H01921690C f or
30 mi ntues. Hexachl oroethane (54 g, 257.2 mmol) in THE (100 nlL) was added
to reaction mxture dropwi se. Then the reaction m xture was stirred at
-78C to room 30 Ifcﬁmme'ngthmrgené@rprbﬁedmwfcﬁ carbbéiimaleferthativasovdurdadn at ed and
the water was added_to the residue. The reactlon m xture was acidifed to

PH=1 by add@@mPlnk2. M{Zpsti-grifeorophepyl- Nﬂ‘éﬁh%%‘é r&3dcti on ni xture was

extracted

PCT/ US01/ o\é‘s‘%@dﬁﬁﬁg‘}sléﬂ%a)‘y 3&%5@ aﬂn@eﬁ‘g ¥1u%h%%5¥mé‘8%%a Qmaégnv%s hed with
hexane for (862 nﬂmﬂ) méﬂit&ﬁsulfonwashlimdié @JermLpl G8tmrmol) endtrizthydimin® (229, 93% .
ElI-M5inlz 172,89 Chl oro-3-fl uoroaniline 5 oasolptlon of

2-¢c g| or &- 3- rflLub%m@W@rEal@Mewf@mi@ dRtEY pmuwé?@n(gsemdm) NMR onldg ]
64
g§| poEti oﬁ)cﬂk?l érﬁa(ggglgﬁl oﬁﬁ’, f@ﬁ@ r egczt’%oﬁ’zér’#gtzfjgr% (@2&? F’reIgB’a%'g% Sf gr iG

hours. The HY), v@S(IWES), gVI3nal, aHe . endl, bagi cified with ammni um hydr oxi de at

ice- bath. Then was extracted wth ethyl acetate (3x). The conbi ne organic
phase was 10 dried and cone. to give the desired product (2.61 g, 78%.

S N T TR

t ol uenejpat NO@MMEBHRS TR RAenylNE bg.mﬁﬂﬁe(Z 1 m, 26.91 mol) and
triethylamne 15 ?2 02 ph 2% Wmml) was added. The mi xture was stirred

at room t enper atlinllowing the]%nbr@h]ﬂrs)cedﬂﬁ@f%cx%nﬂg@amgle permation ondimed én ween

ethyl acetate a The o] s then concentrated
to give t he"q8% %ﬁ%ﬁ@fﬁo Eﬁme@gﬁ%%xy%hﬁa( CDC13) b. 7.10 (m
1H), 7.22 (dﬂnefHS‘lann%@sﬂfonK})phenyJ-N’ -(2- methyl -3-fluoro henyl carbodunude (320

N-[ 4- Chl oro-2 hydrox - |rret%5amnosu @\Z phenyl ] -(2-chloro-3
- f1uor ophengi 0. 4m1mlb @aamld@w%gng, el handoN Ht did éony&ﬁrthxlmmqr ea

formati

NN i e b 51 BeebT e Zoastel, tellowisd by Aeribde ook Cadomdbirids 2. o

ol ) and 2(1q17llmgr 0-73-thiniete Bhreihk idesitdal [R6daR a1 2® Iﬁgm%rpm&{s)mvmmz were
coupled 25 to formthe desired thiourea (623 ny . LGM5 nmfz 438.2
(M. (M. ' HNMR (DMSO-dg) §2.12 (s, 3H), 2.86 (s, 6H) 7.09 (m 3H), 7.22 (m, 1H),

7.56 (d, 1H), 8.82 (s, 1H), 9.10 (s, 1H), 10.51 (s, 1H).

Example 20
20  Preparation of N-[4-chloro-2-hydroxy-3- (N".N”-dimethylaminosulfonyl)phenyl]-N’-

(2-chloro-3-fluorophenyl) cyanoguanidine

a) 2-Chloro-3-fluorobenzoic acid .
A solution of 3-fluorobenzoic acid (8.0 g, 64.3 mmol) in 40 mL of THF was
25  added dropwise to a solution of sec-butyllithium ( 90 mL, 128.6 mmol) and
N,N,N’,N’-tetramethylethylenediamine (20.0 mlL., 147.9 mmol) in THF (100 mL) at
—90°C. After addition, the reaction mixture was stirred at —90°C for 30 mintues.
Hexachloroethane (54 g, 257.2 mmol) in THF (100 mL) was added to reaction
mixture dropwise. Then the reaction mixture was stirred at ~78°C to room
30 temperature for 16 hours. The solvent was evaporated and the water was added to
the residue. The reaction mixture was acidifed to PH=1 by added conc. hydrochloric

acid. Then the reaction mixture was extracted with ether (3x). The combined organic
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e)

N- (2- Chl or o- 3-f |l uorophenyl )-N -[4-chl oro-2-tert-butyl di net hyl silyl oxy-3-(N"
, N = di meo0hyrzand nosul f onyl ) phenyl ] thiourea Fol | owi ng t heC®Rer®@bie
procedur e for pr ot ect ed phenyl thiourea formation 30 outlined in exanple

élz rre'lt\l;lg/lllaﬁ‘l nost 3‘7’?2 &]geﬂ)anﬁéﬂ% CN’('d-f Peofust Waswatheg "opsons fusdivsa (575 nm,

1. 32 nmol JTheh @rwasiTilteyddio ? ddtlct 1 £raFe). RS Pfgz 192.80 (WM! ) and
i mdazole ( 179 ny, -50 60 PCT/ US01/ 09216 .64 mmol ) were reacted

to formthe desired product (367 ng, 50% . LC- M5 rﬂz 552.2 (M+). 1)

N- (2- Chl or rophen -[4-chloro-2-tert-butyldinethylsilyloxy-3-(N',
N'- 5 di mat(:% gl(gl}lr?noés)@fl?méw henyl ] carbodiimde Foll ow ng the general

proceduse for cmompwlutmndﬁ A eomti-anoeutdinesdid g,@smbf; it €HCL (50
N-(2-chl oro-3-fl uorophenyl)-N -[4-chloro-2-tert-butyl di methyl sifyloxy-

3- (N', N'- dintfek ﬁg}f@m o 4fmhymph@de¢|apd mempémn( Bde @52@ 1675 Immnll))

h | f | dt X h m_,
et hanesu! O ORI, (Roc 2o 350k bt bl LR P2 T
NMR ( CDC1) hoﬁrsol“ﬁtﬁscﬂ%nt @Jﬁl evélpo%’te({ §nd @J‘Qﬂﬁéki Wil dmbfoni %drzxﬁé a€ % 2H),
7.09 (d, 1H), 21 (m 1H), 4 (d g) Preparatioh of
N-[ 4-chl or bath. TH?@Y WR%/GIGMC(GNI’WIM ethylmeeﬂascl (@x). fibs gbinbingloy grmémptiake whS

. ! .
Vor 2 o 85 kb PIGTY b GUBRAUARL T BE TRl DYyl B, BRIEDR), Procedre
N-[ 4- chl or o- 2- tert-butyl di net hyl si |yl oxy-3-(N', N'-

di met hyl am nosul f onyl ) phenyl ] - N - (2-chl or o- 3-fl uor ophenyl ) carbodii m de
(360 ngy, ©) 2—thvb)3-ﬂugiapbanyﬁeot(ltm&m@ 2.8 mml) and f ” .
N, N-di i sopropyl thyla ne , 0.84 e rea o owed by
desilyl ation w ‘ﬁ éegé’r‘%ﬁlr?f‘ﬂgéo“?’} 3?@%03 nen&o \r?ﬁtﬂ )leﬁ gt ggskred
roduct (12Quétd at 3% 1% ehe (M), 26091 1 S
EH), 220 (dl,l 1|_z|1)t tenk&r&t@re”i oﬁ%ﬁ) eQ )mL 6@%?)?}@%'_& }Sﬁi (s,
9.31 (95 ll@ 02 1d., %?h%wa&@nﬁlﬁemmemaepmﬂ atooomftetdp¢rdtuedfoar o- 2- h
dr oxy- 3-

-chl or o- 4- #P{’}8Pf8phm>9?l§( u%?gﬁ%é%ﬁﬁpﬁdr%%&% etth aLetate and water. The

combined organic layer was then concentrated to give the desired product ( 2.99 g,

89 %). ' H NMR (CDCL,) & 7.10 (m, 1H), 7.22 (m, 1H).

20 d) N-[4-Chloro-2-hydroxy-3-(N”,N"-dimethylaminosulfonyl)phenyl]-N’-(2-chloro-3-
fluorophenyl) thiourea
Following the general procedure for thiourea formation outlined in example
12, N,N-dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (500 mg, 2.0
mmol) and 2-chloro-3-fluorophenylisothiocyanate (374 mg, 2.0 mmol) were coupled
25 to form the desired thiourea (623 mg, 71%). LC-MS m/z 438.2 (M").

e) N-(2-Chloro-3-fluorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N” N
dimethylaminosulfonyl)phenyl] thiourea
Following the general procedure for protected phenyl thiourea formation
30  outlined in example 12, N-[4-chloro-2-hydroxy-3-(N” N-
dimethylaminosulfonyl)phenyl]-N(2-chloro-3-fluorophenyl)thiourea (575 mg, 1.32
mmol), tert-butyldimethylsilyl chloride (991 mg, 6.6 mmol) and imidazole ( 179 mg,
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a) 2-Chloro-4-fluorophenylisothiocyanate Into a sol ution of
2-chloro-4-fluoroaniline (500 ng, 3.44 mmol) in a mxture 30 of chloroform
and wat ew@ 207290 10 nl) at room tenperature, thi ophosgeneP(COUS®/09216, 6. 88
mol ) and sodi um bi carbonate (1.09 g, 10.32 nmmol) were added. The m xture
was stirred at roomtenperature for 16 hours. The mixture was partitioned
-51 WO 01/ 7266 thnkDweisSGt4daPbdorh eiedssited ploduaf(86 mzn 0% tleC-MShez conbi ned
organi c | ay was, t hen concentrated to give the desired product ( 586 ny,
91 % . '11 ™MDci3) 86.98 (m | H), 7.20 (m 2H). 5 b)

N-[ 4- Chl or 0- 2- hydr oxy- 3- (N', N'-di net hyl am nosul f onyl ) phenyl ]-N -(2-chl oro-4
- fluorophenyl) thiourea Follow ng the general procedure for thiourea
formati on diyN-(23€hlors3ekmgitenyliN;-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-

N, N- di met hyl - 3- am no- 6- chl oro- 2- hydr oxybenzenesul f onam de (526 ng, 2.10
mol ) ard Miesthyleeinosliesybpranilicedwdiids anate (586 ng, 3.1 mmol) were
Coppled 10 to TRilfig sl Gehbapbbl AkE £R bbBifRie BAfliouiRaThz 437. 75

N- ( 2- Chl or cexdrdpleut®, Op{Beylbjo- Nfluprbphbihydy-dE-4-tif bio- Dadr bay rdtinbthly Bily ik ox y - 3- (N
, N'-di met hyl am nosul f onyl ) phenyl | thi ourea Follow n% t he general procedure
for protectTNpNedimethypdinasylfen bendthionsead3eT mged -of mmebnpl e 12,

N-[ 4-chl ora: ' " . .

0 ot by i AL SROY Shllor (01 miy 1,38 s pofrietoamine 03 B 044 (470 .
1.08 ol )mmiokywerb wéaytedito By iheideyitedegibaudt BH0(B Lrods). 'SH NMRYCDGEd

i mdazole (_ 147 ng, 2.16 m"mlé were reacted to formthe desired %roduct
(420 ng, 7198366, O/ W3 (s, B0, 77287 Kay o) ZO0H{m, 2H), 7.09 (d, 1H), 7.21 (m, 1H),

N (2- Chl oro{-gﬁ%ggjﬁophenyl -N -[4-chloro-2-tert-butyl di met hyl silyl oxy-3-(N'",
N'- di et hyl’ 1fonyl)phenyl] carbodiimde Follow ng the general
procedure for carbodiimde formation outlined in exanple 12,

N- (2-chl or o-4-fl uorophenyl )-N -é4-ch| oro-2-tert- butYI di met hyl sil yl oxy- 25
3- (N', N'- di $rdtregaratianne N 4-shipro-gthadsaxyt hi® NS ingthylaminomnlipgy hphsiny1]-

oL e S RCL b e bR oo 1 Sy am ne (.22
NVR ( CDC13) Following the general procedure for cyanoguanidine formation outlined in

example 12, N-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-

dimethylaminosulfonyl)phenyl]-N’-(2-chloro-3-fluorophenyl) carbodiimide (360 mg,

0.7 mmol), cyanamide (118 mg, 2.8 mmol) and N,N-diisopropylethylamine (109

20 mg, 0.84 mmol) were reacted, followed by desilylation with Cesium fluoride (128
mg, 0.84 mmol) to form the desired product (120 mg, 39%). LC-MS m/z 446.2 (M").
'H NMR (DMSO-dg) & 2.86 (s, 6H), 7.20 (d, 1H), 7.33 (t, 1H), 7.40 (m, 2H), 7.58

(d, 1H), 9.11 (s, 1H), 9.31 (s, 1H), 10.52 (s, 1H).

Example 21
25  Preparation of N-[4-chloro-2-hydroxy-3- (N",N”-dimethylaminosulfonyl)phenyl]-N’-

(2-chloro-4-fluorophenyl) cyanoguanidine

a) 2-Chloro-4-fluorophenylisothiocyanate
Into a solution of 2-chloro-4-fluoroaniline (500 mg, 3.44 mmol) in a mixture
30  of chloroform and water (10 mL/10 mL) at room temperature, thiophosgene (0.53
mlL., 6.88 mmol) and sodium bicarbonate (1.09 g, 10.32 mmol) were added. The

mixture was stirred at room temperature for 16 hours. The mixture was partitioned
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8 0.36 (s, 6H), 1.02 (s, 9H), 2.89 (s, 6H, 6.99 (m 1H, 7.08 (d, 1H),
7.19 (m 2H), 7.33 (d, 1H). 30 e) Preparation of N-[4-chloro-2-hydroxy-3-
(N", N'- diwebhydoem nosul f onyl ) phenyl]- N -(2-chl oro- 4-f | uoroplseyiori6
cyanoguani di ne -52 WD 01/ 72960 PCT/US01/09216 Follow ng the general
procedure for cyanoguani dine formation outlined in exanple 12,

N-[ 4-chl or d?ezwefm’crhldszqrfrchmlsxliwd ) He)dombj/neﬁ drddinidllayer was then concentrated

di met hyl am nosul f o yI ) phenyl | or,0-4-f1 uora yl) carbodiim de
(420 - OB 485 rgeS hgl 3 SR 08 e T 720

N, N-dIISOpI‘Q‘p)Qh_Bt hyl am ne (126 5 ng, 1. 62 mmol ) were reacted, followed by
desilyl ati h Cesium fluoride (148 ny, 1 62 mmol ) to formthe desired
product (180 mg, 50%9. EI-M5S mz 446.2 (M. 'H NWR (CDC13) 8 2.86 (s, 6H),
7.16 (d 1H), Jm 1H), 7.55 (m 2H), 8.94 (s, 1H) 9.15
(s, 1H) S 10b>5}‘€r[‘é §h1<?EPI)2'hBIa’PBbﬁéN % dam%&ama?s nygpphenyl]-N>(2- Hforod

N- (2-chl or k) - N -f4-chl oro- 2- hydroxy- 3- (pi peri done- 4-

ket one) am ﬁ%“ibﬁf’ff gﬁ%ﬁeny c ranoguani di ne a)

N- (2- Chl or o- 4- f | Esitosgihg thel Qenbfa} précedure far-tRiohied feuxyatidn (Opilined itlerenple
ket one) am nosul_f onyl phenyl ] thiourea 15 Fol | ow ng t he general pr ocedure for
t hi our ea f obreliNbfinasihylrfra@inont-ehlgrgEdydrmoxybenzenesulfonanide (526 mg, 2.10

(N-pi perido 2 I

(732 . 2. ot 2RR82 BGloBH Y A O1s30 o0 3 DORRST R LBRRT 0
46, 500d nmxp f@rmb thendBirgd iediReLGOP et 55%)f BI-MS e 437515 @d).t hl ourea (704 ny,
54% . El- MS mfz 491.96 (M). 20 b)

N- (2- Chl or 0- 4-fl uorophenyl )-N -[4-chl oro-2-tert-butyl di net hyl silyl oxy-3-

o h e S L s U e A
N-(2-chlor OdlﬂtefﬂyﬂtQﬁmbhﬂbe'))pﬁény[]4hibhfdar 0- 2- hydr oxy- 3- 25

(pi peri done- 4- ketone) am nosul f onyl phen¥ t hi our ea $704 ng, 1.44 mmol),
tert butyl di net hKelkawipg thergeseialprocaduyg tag pratectedrhgny] Bnenrpaicumaden (196 ny,

2.88 m’rgl ) outlined in example 12, N-[4-chloro-2-hydroxy-3-(N”,N™
dimethylaminosulfonyl)phenyl]-N"-(2-chloro-4-fluorophenyl)thiourea (470 mg, 1.08
mmol), tert-butyldimethylsilyl chloride (810 mg, 5.4 mmol) and imidazole ( 147 mg,
2.16 mmol) were reacted to form the desired product (420 mg, 71%). EI-MS m/z
551.75 (M).

20
d) N-(2-Chloro-4-fluorophenyl-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(N”,N"-
dimethylaminosulfonyl)phenyl] carbodiimide

Following the general procedure for carbodiimide formation outlined in

example 12, N-(2-chloro-4-fluorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-

25  3-(N”N”-dimethylaminosulfonyl)phenyl]thiourea (420 mg, 0.76 mmol),
methanesulfonyl chloride (0.11 mL, 1.52 mmol) and triethylamine (0.22 mL, 1.52
mmol) were reacted to form the desired product (420 mg, crude). ' H NMR (CDCl)
6 0.36 (s, 6H), 1.02 (s, 9H), 2.89 (s, 6H), 6.99 (m, 1H), 7.08 (d, 1H), 7.19 (m, 2H),
7.33 (d, 1H).

30
e) Preparation of N-[4-chloro-2-hydroxy-3- (N",N”-dimethylaminosulfonyl)phenyl]-
N’-(2-chloro-4-fluorophenyl) cyanoguanidine
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were reacted to formthe desired product (340 ng, 39%. LC-M5 mz 606.2
(M. ¢

N- ( 2- Chl svood7Mbuor ophenyl ) -N -[ 4-chl oro- 2-tert - butyl di nepapiusélopbmxy-3 30
(pi peri done- 4- ket one) am nosul f onyl phenyl ] carbodii m de Follow ng the
general procedu ) @ Fnhtbn Gx@Elie 12,

N- (2-chl or o- 4- ng%é‘g{nﬁ%% F%%Wﬁ%gd%r?oro lﬂmdé%t yﬁgl ment hyl si | yI oxy- -53
WO 01/ 7296@xdhple lﬂSQﬂIl[@&Mcﬁo-Z&ert(mtypamwMﬁ}}%ﬂgeiﬁQNéNéim nosul f onyl phenyl ]

t hi ourea (340 0.56 net hane fonyl r de 1.12
mol ) and( ﬂrm@gx%ymmﬁ%éoqs@) guH-N"-62- @S}J u))f }éaéEQCé’@“g%(‘&brf%’t he

desired pr 3 ﬁg,‘ 1@1 126

N- ( 2- Chl orgqﬁ @T%’ en q%)(lfﬁﬁ)n[gllggﬁ:}%? énﬁ@?%;&%%%}b?p I(I)en(e 4-

ket one) ami mgsula;zqmylbpheéw kdacey pfotgwad byl d&alyﬂ:aniohomln@esﬂhm fgwnée él48pr ocedur e
for cyanoguani dine formation outlined in exanple

N- ( 2- chl or eag 1fG2uBwebHe hgmm ﬂlmdcflmdcﬂw%(@ﬂﬂe&twg@t W M%E%‘%%% MDoxy- 10

o) | cyaRV a0 g soae A ni foant RATTPE R AP0 PTRme (36 my

0.74 mol) Jygreod eagted. 14 @l 1ayad. sy sd}ﬁ)lylatlon wth Oe5|umfluor|de (113
ng, 0.74 m) tgafg?mthg desired product (76 ng, 26%. LC-Ms m z 500. 2.

"HNWVR (DVMSO-d6) S 2.44 (t, 4H), FxpHinbe224H) , 7 19 (d, 1H), 7.25 (t, 1H),
7.46 (m 1H), 15 7.58 (d, 2H), 8.9 3‘%‘éﬂ=ﬁ' 0 (s, 1H), 10.53 (s, 1H).
Exanpl 023 Fre@paioatdfon(DEhloro-4-fluorophenyl)-N"f4- chloro—2~hvdr0xv 3-(piperidone-4-

N- (2, 3-di chl orophenyl ) -N - [4 chl or o- 2- hyydr oxy- 3- ( pi peri done- 4-

ket one) am 20 a)

N- (2, 3-Di chl orophenyl )-N -[4-chl oro- 2- hydr oxy- 3- ( pi peri done- 4-

ket one) am nosul f onyl phenyl] thiourea Follow ng the general procedure for

t hi ourea f q)yma{2- Qﬁlowtllﬂdw@heﬁylwmord—Z—hydroxy -3-(piperidone-4-

(N- pi peri done- 4- ket one hydroxy 3- am no- 6-di chl or o- benzenesul f onam de
(1.0 g, 3. Fetpre)aminempl ﬂB‘Pb‘P@Iﬂ Fogttenyl i sot hi ocyanate ( 669 ng, 3.3 mmol)
‘ggrsez )coupl eq:otll%wn? e g@ﬁergleﬁbée%qr R 856G £8P ouBRed in éx%n%ﬂ% m z

N- (2, 3- Di chizoephefibhe-Nieloked blIgtanxg-3-aninobitichttirorbtivehasulfphamide 3- (pi peri d
one: (732 mg, 2.4 mmol) and 2-chloro-4-fluorophenylisothiocyanate (see Example 46,

500 mg, 2.67 mmol) were coupled to form the desired thicurea (704 mg, 54%). EI-

MS m/z 491.96 (M).

20
b) N-(2-Chloro-4-fluorophenyl)-N*[4-chloro-2-tert-butyldimethylsilyloxy-3-
(piperidone-4-ketone)aminosulfonylphenyl] thiourea

Following the general procedure for protected phenyl thiourea formation

outlined in example 12, N-(2-chloro-4-fluorophenyl)-N’-[4-chloro-2-hydroxy-3-

25  (piperidone-4-ketone)aminosulfonylphenyl] thiourea (704 mg, 1.44 mmol), tert-
butyldimethylsilyl chloride (1.08 g, 7.2 mmol) and imidazole ( 196 mg, 2.88 mmol)
were reacted to form the desired product (340 mg, 39%). LC-MS m/z 606.2 (M.

¢) N-(2-Chloro-4-fluorophenyl)-N*-[4-chloro-2-tert-butyldimethylsilyloxy-3-
30 (piperidone-4-ketone)aminosulfonylphenyl] carbodiimide
Following the general procedure for carbodiimide formation ontlined in

example 12, N-(2-chloro-4-fluorophenyl)-N*-[4-chloro-2-tert-butyldimethylsilyloxy-

-53-



4- ket one) am nosul f onyl phenyl] thiourea Follow ng the general procedure for
protected phenyl thiourea formation 30 outlined in exanple 12,

N (2, 3- diedborophenyl ) - N - [ 4- chl or o- 2- hydr oxy- 3- PCT/US01/09216

(pi peri done- 4- ket one) am nosul f onyl phenyl ] thiourea (500 ng, 0.98 mmol),
tert- butyldimethylsilyl chloride (765 ng, 4.9 nmol) and im dazole ( 140
my, 1.98 - 34 MEidoné20koRGdinliSoulfdy ihenylinnbyread4® mgari@oniod), f or m t he

desired product (289 390/% LC-M5S nmlz 622.2 'e&hw) .. C)
N- (2, 3- Di cHreghasHEfgy) ¢ Oﬂsz; 08 wilol 22mupeD pod ficthylaring QilbwledylB. (pi peri d

one- 5 4-kegf9 . ' ' eral
procedure for Q)“%gé %?tlr%’lhfc']& or ﬁg?#&x}ﬁdgﬁﬁﬁgﬁ{ggﬁgf ngiae?rgf\,&e%%wSﬂf@

N- (2, 3-di chivdy.ophenyl ) -N -[4-chl oro-2-tert-butyl di nethyl silyl oxy-3-

(pi peri done- 4- ket one) am nosul f onyl phenyl ] thiourea (289 ng, 0.46 muol),
met hanesul fonyl chloride (0.07 nL, 0.92 nmmol) and triethylanmine (0.13 ni,

L (2 DN VEL 1 £l G OG5S B OB, 1D, Crude) . v
(d, 111), keﬂonaa&ﬁﬁmult&hen,pheﬂym@aﬁdguaﬁfd)ne 7.38 (d, 111). d)

N- (2, 3-Di chl orophenyl)-N -[.4-chl oro-2- hydr oxy- 3-(pi peri done- 4-
ket one) ani nosul fwwm&ﬂ?lg}fn@% @ﬁﬁfﬁ@’?ﬁ%ﬁflﬁépm ﬁéorm@élog@wémsql 1r}:)rocedure

for cyanoguan n

N (22 B ol PR R BbiopREY 1L ERR S Epidimetylsitylony-

(pi peri@ones- ?ﬂf@h@ﬁ@ﬂ@f&@@;@m@wﬂoﬁ?@nyﬂw] @abmmmua(m 102.80. 58’@an1) 48 nmol ),
cyanam de (8 , 92 mmol ) and N- di i sopropyl et hyl am ne (75 ng, 0.57
0 nmmol) we%@n e mg ReepPLhgyn PSQPreRIACt &ig- ror i de (88
> m&w F Foe g RSN 1 RS A 0P . 01 o

, 0.57 mm o.for [ 0 500. 2.
% 0 oo S PRV A SRR (D817 2002,
7.54 (m ZJ;Mml) td £&6%n (1@ deditdd prOGRT (16mg 126%). wM$m/z:1j®Q2 1ANMR(S, 1H).
Exanpl e 24 25 Preparation of N-(2-chloro-3-fl uorophen N - F4- chI oro-2-h
o i per | dBASAh SLoH a1 HPH ma.ﬁ«}lnﬂwaﬁé@aﬁm B en o

N- (2- Chl oro-3-fl uoro hen - hydr ox i erldone 4-
( 15 7.58(d,2H), 93 (sy1}-1) 92&(s lH) 1053 (s ﬁ{) y-3-(pip

Example 23
Preparation of N-(2,3-dichlorophenyl)-N’-[4-chloro-2-hydroxy-3-(piperidone-4-

ketone)aminosulfonylphenyl] cyanoguanidine

20 a) N-(2,3-Dichlorophenyl)-N"[4-chloro-2-hydroxy-3-(piperidone-4-
ketone)aminosulfonylphenyl] thiourea
Following the general procedure for thiourea formation outlined in example
12, (N-piperidone-4-ketone)-2-hydroxy-3-amino-6-dichloro-benzenesulfonamide
(1.0 g, 3.3 mmol) and 2,3-dichlorophenylisothiocyanate ( 669 mg, 3.3 mmol) were
25  coupled to form the desired thiourea (500 mg, 30%). LC-MS m/z 508.2.

b) N-(2,3-Dichlorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-(piperidone-
4-ketone)aminosulfonylphenyl] thiourea
Following the general procedure for protected phenyl thiourea formation
30  outlined in example 12, N-(2,3-dichlorophenyl)-N"-[4-chloro-2-hydroxy-3-
(piperidone-4-ketone)aminosulfonylphenyl] thiourea (500 mg, 0.98 mmol), tert-
butyldimethylsilyl chloride (765 mg, 4.9 mmol) and imidazole ( 140 mg, 1.98
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ket one) am nosul f onyl phenyl] thiourea 30 Foll ow ng the general procedure for
thiourea formation outlined in exanple 12,

(N- pi per wone7296ket one) - 2- hydr oxy- 3- am no- 6- di chl or o- benzrar@aé oM de
(908 ng, 3.3 nrriol, not clean) and 2-chl oro-3-fl uorophenyllisothi ocyanate
( See -55 WD 01/72960 PCT/US01/09216 Exanple 45, 620 ng, 3.3 mmvl) were
coupl ed t o fiimovieheredeisd tetbrivhthe desad (pPBadictP89 g BP %)L DCNBS mi/z 6292. 2. b)

N- (2- Chl oro- 3-fl uorophenyl )-N -[4-chl oro-2-tert-butyldinmethylsilyloxy-3- 5
(pi peri dondMi)-ket one) am nosul f onyl phenyl ] thiourea Follow ng the general
procedure for protected phenyl thiourea formation outlined in exanple 12,
N- (2-chl or o- 3-f | uor ophenyl )-N -[ 4-chl or o- 2- hydr oxy- 3-

(pi peri done) A-Kxi-Die) avvphasl)-Nofyt e e t-buty dimehysBpoxyd; (pierdomsrol ) ,
tert- butyldinmethylsilyl chloride (535 ng, 3.55 mml) and i m dazole (98 ny,
1. 42 10 Spdrietore)aninesdifayirhsnyld £arbe sired product (280 ny, 65%. LC-MS
mz 606.2 (IM). . s : ad

N- (2- Chl oro- 3-f IFSEIE)%%%? Ig)el-l"?\r]ﬁl-qrﬂgegﬁfeofro(r)f: %rb '([) %1}1{11_ e&?ﬁ%}oﬁl&uﬁiﬂeg iHI1 yl oxy- 3-

( pi per i donexdmbiskt 1) d)-@3-dichldrbgiryly DN chlca2odibungl dieneilty1§ityldxyvwd-ng t he
general procedure for carbodiimde formatjon outlined i g exanple 12,

N- ( 2- chl or dPBefifions-kaienglainesulfgndpheny Y thiopea(2% mg) Bt Mssi |yl oxy-

3-(piperid - - i ( AT nmol ),
met hanesul gﬁ%&éwgﬁﬁogl é@%tlﬂggd;bmﬁyg%m@%ﬁ%@%ﬁ Ilam n’ceb'?%. 13 ni,
0.92 ol )mmehevdreaated tb corfohededireddesduce R80rnguetde) 23D NMR (CDatg) . ' H
NMR (CDC1) 20 b 0.36 (s, 6I—?{, 1.03 ‘iﬁ? 9H), 2.54 ét 4H), 3.63 (t, 4H),
7.01 (d, 1H0.3¢ (st 6H)dl.03 (5) OH),2.Fu(t(4H). 3193, (1. AHDe7.0 (d. 1H), 7.4y7.27(m, 21),
N (2- Chl oro; 35 .}~ N -[4-chl or o- 2- hydr oxy- 3- ( pi peri done- 4-
ket one) am (r)170 HE%’%%%II?)Cyanoguani di ne 25 Fol |l owi ng t he general
procedure for cyanoguanidine formation outlined in exanple 12,
N-(2-chl oro-3-fl uorophenyl)-N -,i4-chl oro-2-tert-butyl di net hyl silyl oxy-
3- (pi peri ddﬁéﬂ-&,&é}mhi@y@ﬁﬁmdkm belipphahy djoxy - (pirfiridenetd- (280 ng, 0. 49
mmol ), . _cyanam de .(82 196 mol ) .and N, N-di i sopropyl et hyl am ne (75
ng, O. 57 %?g?rﬁe?%ﬁg“\]égg&’ga?ylf%}fa%%a@ 1r)1/e desilylation with Cesiumfluoride
(88 ng, 0.57 Following the general procedure for cyanoguanidine formation outlined in

example 12, N-(2,3-dichlorophenyl)-N"-[4-chloro-2-tert-butyldimethylsilyloxy-3-

(piperidone-4-ketone)aminosulfonylphenyl] carbodiimide (280 mg, 0.48 mmol),

cyanamide (80.6 mg, 1.92 mmol) and N,N-diisopropylethylamine (75 mg, 0.57

20  mmol) were reacted, followed by desilylation with Cesium fluoride (88 mg, 0.57
mmol) to form the desired product (40 mg, 16%). LC-MS m/z 500.2. 'H NMR
(DMSO-dg) 6 2.44 (t, 4H), 3.64 (s, 4H), 7.13 (m, 1H), 7.41 (m, 2H), 7.54 (m, 2H),

7.68 (d, 1H), 9.07 (s, 1H), 9.4 (s, 1H), 10.56 (s, 1H).

Example 24
25  Preparation of N-(2-chloro-3-fluorophenyl)-N’-[4-chloro-2-hydroxy-3-(piperidone-4-

ketone)aminosulfonylphenyl] cyanoguanidine

a) N-(2-Chloro-3-fluorophenyl)-N’-[4-chloro-2-hydroxy-3-(piperidone-4-
ketone)aminosulfonylphenyl] thiourea

30 Following the general procedure for thiourea formation outlined in example
12, (N-piperidone-4-ketone)-2-hydroxy-3-amino-6-dichloro-benzenesulfonamide

(908 mg, 3.3 mmiol, not clean) and 2-chloro-3-fluorophenyllisothiocyanate ( See
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30 nmmol) to formthe desired product (42 ng, 16%. LC-M5 mz 500.2. 'H NWR
(DVBO-d6) 6 2.44 (t, 4H), 3.64 (s, 4H), 7.2 (m 1H), 7.22 (t, 1H), 7.34 (m
3H), 7.5800d7298H), 9.1 (s, 1H), 9.3 (s, 1H), 10.57 (s, 1PYT/USGRIYG

01/ 72960 PCT/ USO1/ 09216 Exanple 25 Preparation of

N (2- brono- 3-fl uor ophenyl )-N -[4-chl oro-2-h dy roxy-3-(piperidone- -

4- ket one) arfixaggid 45 r620phe 33 inmql)awc@mnpldd tefdsmethe desired thiourea (350 mg,

N- ( 2- Br ono-,3- - [ 4-chl or 0- 2- hydr oxy- 3- (pi peri done- 4-

ket one) am r%gffh ﬁg:nvl%ptﬂféy‘{??z]z t hi ourea Foll owi ng the general procedure for
thiourea formation outlined in exanple 12,

(N- pi peri done- 4- ket one) - 2- hydr oxy- 3- am no- 6- di chl or o- benzenesul f onam de
1.5 g, 4. 923)&#()2 Chlmb -3efleanpheapt)-N- B rahibwo2-tetthmind gimeatlyt i3 oxyhd-ocyanat e (
See 10 Exa e coupled to formthe desired

Chi our ed Ste-F g ging oy BRI U ERR. 0
N (2-Br o 3 il SRRSO P R)r%rét&ftéd Yl GhaR ko] 0%y 3

(pi peri done- 4- ket one am nosu fonyl phenyl ] thi ourea 15 Fol l ow ng t he general
procedur e fatlipdah emmplerlﬁe]ﬁy(a -cdhinrots-Beorbpliemsi )i N4 -abirrbi2Adiroxy-2xanpl e 12,

N-(2-b 3-fl I 2- hyd
(p|( per |r ggﬁépweﬁaor O eny S&ﬂﬁ?‘i"gﬁor i ]]th : %é%m@s%lﬁﬂmli ®% mol ),

tert- bUtythft)leﬁ]liB{f]ﬁbﬂ)Wchfol? 15 Semb 135 01§3a&c’13 ol fostyigmLdazol ¢ ( 142

ng, 2.06 were reacte to fo eSired product ngy, 38% .
LC- M5 moz ﬁﬂﬁmBEiNerQ@ea(:Md)to farn the desired product (280 mg, 65%). LC-MS m/z 606.2

N- ( 2- br ono- 3- fI uorophenyl)-N -[4-chloro-2-tert-butyl di methylsilyloxy-3-
(pi peri dondMket one) am nosul f onyl phenyl ] carbodiimn de Fol | owing the
general procedure for carbodiimde formation outlined in 25 exanple 12,
N- ( 2- br ono- 3-f | uor ophenyl )-N -[4-chl oro-2-tert-butyl di net hyl silyl oxy-

3- (pi peri da)N-2-Katcao8) funiropisnl T) iy phiny2}Hetthuoddiestify266 1owy-3-0. 4 nmol ),
met hanesul f onyl, chl ori de ( 92 muol ) and triethylam ne (0.13 ni,

0.92 rmol) P%Fléomf‘eéé@@aeiaamﬁw%{lﬂ henyll qaghpdismidiict (256 n, crude) ).

e

example 12 N-(2-chloro-3-fluorophenyl)-N"-[4-chloro- 2—tert—buty1d1methylsﬂyloxy-
3-(piperidone-4-ketone)aminosulfonylphenyl] thiourea (280 mg, 0.46 mmol),
methanesulfonyl chloride (0.07 mL, 0.92 mmol) and triethylamine (0.13 mL, 0.92
mmol) were reacted to form the desired product (280 mg, crude). ' H NMR (CDCL)

20  80.36 (s, 6H), 1.03 (s, 9H), 2.54 (t, 4H), 3.63 (t, 4H), 7.01 (d, 1H), 7.11 (d, 1H),
7.24 (m, 2H), 7.36 (d, 1H).

d) N-(2-Chloro-3-fluorophenyl)-N*-[4-chloro-2-hydroxy-3-(piperidone-4-
ketone)aminosulfonylphenyl] cyanoguanidine

25 Following the general procedure for cyanoguanidine formation outlined in
example 12, N-(2-chloro-3-fluorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-
3-(piperidone-4-ketone)aminosulfonylphenyl] carbodiimide (280 mg, 0.49 mmol),
cyanamide (82.3 mg, 1.96 mmol) and N,N-diisopropylethylamine (75 mg, 0.57
mmol) were reacted, followed by desilylation with Cesium fluoride (88 mg, 0.57

30  mmol) to form the desired product (42 mg, 16%). LC-MS m/z 500.2. 'H NMR
(DMSO-dg) 6 2.44 (t, 4H), 3.64 (s, 4H), 7.2 (m, 1H), 7.22 (t, 1H), 7.34 (m, 3H), 7.58

(d, 1H), 9.1 (s, 1H), 9.3 (s, LH), 10.57 (s, 1H).

-56 -



-57 WO 01/ 72960 PCT/ USO1/09216 d)

N- ( 2- Brono- 3-fl uor ophenyl ) - N -[ 4-chl or o- 2- hydr oxy- 3- ( pi peri done- 4-

ket one) awaorwbonyl phenyl ] cyanoguani di ne Fol | owi ng t he penesalospréocedur e
for cyanoguanidine formation outlined in exanple 12,

N-(2- br omo- 3-f 1 uor ophenyl ) - N -[4-chl oro-2-tert-butyl di methylsilyloxy- 5

3- (pi peri done- 4- ket one) am nosul fonyE}fﬁ[&EL@lAi carbodiimde (256 ng, 0.42
nol ), cya A . X 1. N leth ne(75 ny,

0.57 mmol A N . \ dPgori de (88
mg, 0.57 mﬂkétanet)ﬁnfn%mm?ph@ﬁ@n E%oﬁﬁa&ﬁ&iﬁé (48 g, 21% LC-MS m z 544. 2.
"H NMR (DVB 8 2.44 (t, .64 (s, 4H), 7.10 (m 1H), 7.28 (m 2H),

7.42 (m 1H), 10759(m 1H) 902(s 1H), 953(s 1H), 10.5 (s, 1H).

37 Chorpt G HEm G Reeait B SRRy SrdRy TSGRl hEe 415 &)
N-(3, 4-Di ChJeanQ%ﬁﬂéf%ulfgg{/%h%la{?ﬂnmﬁ%aprOp' onam de 3, 4-di chl oroaniline (1509)

in TBVE (1L) was coo 5 C 30%aq NaCH (141 g, 1.14 equiv) was
added, and the sl“ﬂﬂlomlumthstgienere]opméegimﬁws thiowea formmeom ewtinednheamampid
stirrer. Trj hyl a chl or "Pivd " 6 s add at. such a
rate as to 1I@e -Piseidp rkﬁg’lnel'é%‘pfg Yy %mB’QF%G?‘) gk’)r‘tsgarﬁ? opHpdedddi ti on,
20 the sol utdgny 18y REEQNF dt%"b dst B thdc PR Hee When the
addi tion was gco??p ete 1210 15 %11n ﬁh{ﬁe rﬁhx}q%! % h edf to 30-35 Cfor 1
hr, andot hédixaaiploi®d.O §0t. anﬁnol)l’hereroeap]bdmmfonmhmdmm%hibmieel (0 mb, C
(overnlght) and then filtered rinsing first wwth 90: 10 wat er/ MeOH
(600nL) andfz"tqﬁeﬁLMtSé?fz(géét%IgM) Drying wunder vacuum yi el ded 195g (86%
product, as off-white crystals. LCMS mlz 25 246(M H)+. b)

2-tert-Butyl - 6-chl oro- benzooxazol e-7-sul fonyl chloride The sol ution of

N- (3, 4- di cHd)v-¢2- BhﬁnyB)ﬂtmré‘pmhybﬂﬁﬁh—chtcm@nemamq&di(ﬁbﬂgdsﬂydldxynﬂ) in dry THE
(100nmL) was coqled to - C.under argon -Butyl lithium 30 (1.6Min
hexane, 64rPiPerdMF kst H%BHOWB%W éﬂlo*l"’f?é solution warned to ca. -50 C

over 45m nutes ’Fo@l%%lﬁgﬁl'% géﬁ@raf(ﬁ'eéedupe fol? ﬁro’tgéed pHe%Ql tHiduBOGhMor? hrs. -58
outlined in example 12, N-(2-bromo-3-fluoropheny!)-N-[4-chloro-2-hydroxy-3-

(piperidone-4-ketone)aminosulfonylphenyl] thiourea (550 mg, 1.03 mmol), tert-

butyldimethylsilyl chloride (773 mg, 5.15 mmol) and imidazole ( 142 mg, 2.06

mmol) were reacted to form the desired product (256 mg, 38%). LC-MS m/z 649.96
20 (M).

¢) N-(2-bromo-3-fluorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-
(piperidone-4-ketone)aminosulfonylphenyl] carbodiimide
Following the general procedure for carbodiimide formation outlined in
25  example 12, N-(2-bromo-3-fluorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-
3-(piperidone-4-ketone)aminosulfonylphenyl] thiourea (256 mg, 0.4 mmol),
methanesulfonyl chloride (0.07 mL, 0.92 mmol) and triethylamine (0.13 mL, 0.92
mmol) were reacted to form the desired product (256 mg, crude). ). 'HNMR
(CDCL,) 8 0.36 (s, 6H), 1.03 (s, 9H), 2.54 (t, 4H), 3.63 (t, 4H), 6.96 (t, 1H), 7.0 (d,
30 1H),7.10 (d, 1H), 7.24 (m, 1H), 7.39 (d, 1H).
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WD 01/ 72960 PCT/ US01/09216 The solution was then recooled to -78 C, and
sul fur di oxi de was bubbl ed through the solution for 30m n. The solution
was thenvabbomwwado t o warmto roomtenperature for 2h, andrar/Bsoemam was
bubbl ed through the solution, with a gas outlet provided so that any
excess sul fur dioxide could escape during the warm ng. The THE 5 sol ution
was cool eddj N-@rBroa®-balubropaaty pN-f4ichlbrocrhpdiody-3¢@ifEgidbne-44. 9mmol ) was
added dropwi se. After _a few m_nutes, tg,e ‘'sol ution was warned to room

t enper at ur KetopgrmEmasEiipyiphenyH €yMogleRidinas concentrated, diluted with

ethyl acetate a - | ;Fea% Gl HRALRGGh Wagnadgded and the
m xture was fil ?glrléé%ﬁlgﬁ%gérﬂggﬁlp%gﬁ%g ut’i oﬁédvz\lgis&gsri ed (sodi urrln sul fate),
filtered asghmpgladeNK(Atbecmbd3-Afidropltbnyl)eN’-[4&hidro{2etendmpddimbtifylglyloxy-98%) . 1H

E ) Horobi per(aifeR o beseye Raaeh AP bodimele 430 s R BTG T T
robi per(EiEKF y AL J bt
D1~ br - bur Yot 108 nfi dnd EER AT RR e (R e T 06 i,

49. 92 ol nrielh eerddacedfoll oed byedgsiyhation evith esiunt Aeorida@Bimg 00kt ure was

stirred at roomtenperature for 16 hours. The solid fi red and the
organi c phuBe) irndbe desisgd prodpst @8 I@%Qﬂ%)ﬁ@-%ﬁ@%{ﬁ;@zﬁhggﬁ@gs dried

(sodi um sukg) LIt 0 0 f L1 | grconpound
(6.5 o colpMetugd s tbaRmates b Ty IGHE AT 128 BhaH P43 thy G DTPRCCY
of sul fony 1 de

2-tert-1§ut ;7?5'@6(%(3%?13%02/(%%161 9ﬁ|5?bgf zlalil?’r%gll(-s’sh }'onyl ) - benzooxazol e To a
solution of 2-tert-butyl-6-chloro-henzo %ol e-7-sul fonyl chloride 25
(5.54, 18mml) and triethylamne (Z tt | 8mmol ) in THE (100nL) at O oC
was  added pAOJPRIRES A% NBrorpReRM]-NE [AEhidrd-Shdfouy ¥b- ipdi#sifle-g, | Smmol ) .
The reacti O roomtenperature and a to stir overnight.
The sol ut iaarinevaHonyiphenyl)ph¢radlcamgitredingdi | ut ed wit h wat er and ext act ed
with ethyl acetate (3 tines). The conbined organic |ayers were dried with
MySH, filtered, 30 and concentrated. Flash chromat ography (80% et hyl

[EVG o A o PR RPRIM R gty PR pagide 1 @ compound (409, o1

3,4-dichloroaniline (150g) in TBME (1L) was cooled to 10-15 °C. 30% aq

NaOH (141 g, 1.14 equiv) was added, and the solution stirred vigorously via
overhead mechanical stirrer. Trimethylacetyl chloride ("PivCl", 126mL) was added
at such a rate as to keep the internal temperature below 30 °C. During this addition,

20 the solution mixture becomes thick with white solid product. When the addition was
complete (10-15 min), the mixture was heated to 30-35 °C for 1 hr, and then allowed
to cool. The reaction mixture was held at -5 °C (overnight), and then filtered,
rinsing first with 90:10 water/MeOH (600mL) and then water (900mL). Drying
under vacuum yielded 195g (86%) product, as off-white crystals. LCMS m/z

25  246(M-H)t.

b) 2-tert-Butyl-6-chloro-benzooxazole-7-sulfonyl chloride
The solution of N-(3,4-dichloro-phenyl)-2,2-dimethyl-propionamide (10g,
41mmol) in dry THF (100mL) was cooled to ~72 °C under argon. n-Butyl lithium

30 (1.6M in hexane, 64mL, 102mmol) was added dropwise. The solution warmed to

ca. —50 °C over 45 minutes, and then was kept in the “25 - ~10 °C range for 2 hrs.
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General procedure for the hydrolysis of the benzooxazole to the desired
ani line. e) 6-Am no- 3-chl oro-2-(honopi perazi ne-1-sul fonyl)-phenol To a

sol uti onved 0272960 t - But yl - 6- chl or o- 7- (honopi per azi ne- | - sul POTVWK) 109316
benzooxazole (2.0g, 4.24mmvl) in 1,4-dioxane (56nmL) was treated with water
(3.5m.) and conc. H2SO4 (3.5nL). The m xture was heated to 100 oC for 16h.
The reacti Ghewakticon ®las thdnaec@ddd foefP &€ adndrsa]fundidxideevasthabbled ddough pH=14
with 25% aq NaOH washed. The m xture was extracted with ethyl acetate (3

times), dritsgsolyfonrorpdmm. Fhy solption wagiberodlnsditp 3¢a8 10 SOUR FERREANE titl e
conpound ( Jfo% giéc'll g%ﬁ?syfar}l%glbhkﬁemd{roéé}pthg @%ﬁon,%i@l?ﬁ%!is Mtﬁgﬁfé)\’/fcﬁdf or the

prot ected amné

6- Ami no- 3- gBltigk anPetdeds Sl idioxddecspldeichipd dwingahephoningi fae §Hhe- | -

sul fonyl)]-phenol 15 To a solution of .

6- Arln' 203_3- splugipp Was Gﬁ?ﬁéﬁﬁ peolcs brvhe and slfurd phloridsH3R8mL, ¢4-9mmpl) ¥297 ymp) )
in 1, 4-di oxape 0 i . Th
the Teact | oRCR SBavBel ALIIRL niR: e BpRRRGIE ptrbmaa FroohemeRiGe:  Ther

chl or of or mgbeoveBAghi I he3nXfire®a) comenaaidediluéd with athg adecns addweasheact i on
mxture was stirred at OC for_ 1 hour. The solvent was evaporated. The
resi due wasviglowpiar.t Pe¢oderating earher ias adied and heamixtgavasditessd. dwi um

concont ot A PSR Yreh R BRERRANE T GRg ol bty plihpd gy 06, 2N
e
12, 6- Amgnoll-jg-J%ﬁPg;%)’- 12??%%9f | uor enyl met hyl f or mat e) honopi per azi ne- | rrp
sul fonyl)]-phenol (2.0 g, 3.79 mml, not clean) and

desi red t niHEPREETG G corbopyicarid YA 740, 61 (M) . - 60 WD 01/ 72980

PCT/ US01/ 09216 a solution of homopiperazine (5.0 g, 49.92 mmol) in dichloromethane
N- ( 2- Bronmophenyl ) - N -F4- chloro-2-tert-butyldinethylsilyloxy-3-[(4-N9-
fl H)r enysl metl 0 Loy Pitesl) buspidicpbomzeté (Fe6ngyi MfaEuinohydndrideylantitd Gitea
Fol lowing th ' i
g mf, %?&f{n%llolﬂvgrceea%ﬂgf atf I%qugzlgtﬁgr%%uer}g ’I%Qg %l re%cq{o%ur{ufi‘( urz‘, Val® tion
stirred at room temperature for 16 hours. The solid was filtered and the organic
phase was washed with water (3x). The organic phase was dried (sodium sulfate),
filtered and concentrated to afford the title compound (6.5 g, 66%). EI-MS m/z

20 197.79(M).

General procedure for the synthesis of sulfonylamides.
d) 2-tert-Butyl-6-chloro-7-(homopiperazine- 1-sulfonyl)-benzooxazole
To a solution of 2-tert-butyl-6-chloro-benzooxazole-7-sulfonyl chloride
25  (5.54, 18mmol) and triethylamine (2.51mL, 18mmol) in THF (100mL) at 0 °C was
added homopiperazine-carboxylic acid tert-butyl ester (3.0 g, 15mmol). The
reaction was warmed to room temperature and allowed to stir overnight. The
solution was concentrated and then diluted with water and extacted with ethyl

acetate (3 times). The combined organic layers were dried with MgSQy, filtered,

30  and concentrated. Flash chromatography (80% ethyl acetate/ 20% Ethanol) on silica
gel gave the title compound (4.0g, 61%). LC-MS m/z 473.2.
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outlined in exanple 12, N-(2-bronophenyl)-N -[4-chloro-2-hydroxy-3-[(4-N9
5 fl uorenyl net hyl f or mat e) honopi perazi ne am nosul f onyl phenyl] thiourea (1.0
g, 1.35 wooil/)29%a ert-butyldimethylsilyl chloride (1.02 g, P6r/0Soweie) and
imdazole ( 184 ng, 2.7 mml) were reacted to formthe desired product
(836 nmy, 73%. EI-M5 Mz 854.97 (M). 10 i)

N- (2- bronmophenyl )-N -[4-chl oro-2-tert-butyl di nethyl silyloxy-3-[(4-N 9-

fl uorenyl hyl f or mat e) ho { perazi ne amni nosul f anyl phenyl 1, cat bodi i m de
Fol | owi g CHECHL PRI Baavopat 4 AT Reearo PP TP med 1
exanmpl e 12.e) 6. Amino-3-chloro-2-(homopiperazine-1-sulfonyl)-phenol
N- ( 2- br omophenyl ) - N -[ 4-chl or.o-%-tert-butyl I met hyl silyl ox%- 3-[(4-N

P

9- f | uor enyl met hyllof asahetia) dfo Bragrt-Beiyd 6-eidorani-thesudpipmgaiphésylionhi our ea (836

, 15 _0.98 1), h | for | ori 15 : I d

171 ot nyPamkegvie FEOS T Gahma 1 gttty b Fopsd vt HER: ) o6 pr oduct
iy 1oee. (et pod s g, i tpbyfs B nedodf (@ agihagh, B L o
?m443|(_|)m %% r?%c]%%aﬁga:s cégpefi)téro%%] gegnpeﬁfﬁre, anfl tHe Bhsiffddto pﬁ:?lﬁ wif 29D . 7. 60
N-(2-Br brmﬁalqemwﬂ.-%shéd.- Thé ariau- hiystixeayted withaniog iapeta@ B nignes), dried
am nosul fonyl ) phenyl ] cyanoguani di ne Fol | owi ng the general procedure for
cyanoguani dvifeMesamfilteis qoneentyared ta ¢ fifle compound (1.04 g, 30%).

IQ/} Q%% d d tapHpyd b | d (1.04 g, 80%

N-(2-br ormphenél )-N -[4-chloro-2-tert-butyl di nethylsilyloxy-3-[(4-N 25

9-fl uor]é)nylﬁ'ﬁal‘(’I )H]/fzéro l}41))nom)pi perazi ne am nosul fonyl phenyl ] carbodii m de

(256 ng, 0.42 mmol), cyanam de (82.3 ng, 1.96 mol) and
N, N-di i sopropyl ethylamine (75 ng, 0.57 mmol) were reacted, followed by
desi | yl at i dBensidl prdcegirerforf the @rateleed &Binerggoup0. 57 nmol ) and deprot ected ami no

with 20% piperidine (8 nL) in THE (40 room tenperature for 30
m nutes to f§)éﬁam’cnﬁé‘Hlélg}"or'é'(ﬁ(%Nb%ﬁﬁ?ﬁengﬁéﬂﬁ’zéfmétﬁ%wa%‘f‘250 my) was
purified by, % N § to give pure product (50 mg, 20%9. LCM5S mz
527.2. 'H I\%Il\llgO Wﬁg 6 1.68 (m 2H), 3.06 (m 2H), 3.2 (m 2H), 3.34 (m
-61 WO 61/ 72960 RCT 5418044 60@-Nnind+d)chl@o72k(homopiidyazige- PSulfeonyiphlenol7. 19 (m
1H), 7.4 3H), 7.71 (. 1H), 8.7 , ) I
H) (0 o007 s im A fokarss (36 i), 109 e sois AR Eorate (7.5 mL) was

added. Then the reaction mixture was cooled down to 0°C, 9-fluorenylmethyl

chloroformate (800 mg, 3.27mmol) was added. After addition, the reaction mixture

was stirred at 0°C for 1 hour. The solvent was evaporated. The residue was

20  partitioned between ethyl acetate and 10% of sodium carbonate. The combined

organic phase was dried with MgSOy, filtered, and concentrated to afford the title

compound (2.0 g, crude). EI-MS m/z 528.2(M").

g) N-(2-Bromophenyl)-N’-[4-chloro-2-hydroxy-3-[(4-N-9-
25  fluorenylmethylformate)homopiperazine aminosulfonylphenyl] thiourea
Following the general procedure for thiourea formation outlined in example
12, 6-Amino-3-chloro-2-{(4-N-9-fluorenylmethylformate)homopiperazine-1-
sulfonyl)}-phenol ( 2.0 g, 3.79 mmol, not clean) and 2-bromophenylisothiocyanate
(811 mg, 3.79 mmol) were coupled to form the desired thiourea (2.0 g, 71%). EL-
30 MS m/z 740.61 (M).

-60 -



Preparation of N-(2-bronmophenyl)-N - f4-chloro-2-h droxy -3-(N 5

nmet hyl honopi per azi ne- am nosul f onyl phenyl ) phenyl | cyanoguani dine To a

sol uti on ve® oN29826 br omophenyl ) - N -[ 4- chl or o- 2- hydr oxy - 3- PCT/US01/09216
(homopi per azi ne- am nosul f onyl phenyl ) phenyl ] cyanoguani dine (287 ng, 0.54
mml) in dl%dgne (10 nl), paraformal de (35 1.08 nmol ) and titanium 10
i soproxi de K i?i-Bmmoﬂlml)Ml"r)ChL%@'@ te 1éltmqthjd$ﬂyt1@¥vp%1[@tlﬁf9e The

i d
! empor at ur bt SU AT 080 BhipRalte i BRI FARISLUE O o5mmol ) was

added and heat edrdlRwER the deBérafiproeeduse fof BRotERETHiedR] fHiothel Srivdsonpar titi oned
bet ween ethyl acetate and water. The conbi ned org2 nic phase was dried with

MySO4, fil t@tepd in guample d3nNe@thramephany) N Hdrailarae-Hydsoxsea i ed- 9product

Then wa f| e HPLC to.qive LC M5
2 541 %2 - R e R Db hipet find sfin B flbBANE jhdGe g0 035 3,
(m 3H), 3.pdmbm teZtButyl@indahyidilyl thiloridé (282 Gt 6.75 hhihol) 4nd Bnidarol@ Hl 84 1¥1 58 (d,
1H), 7.7 (d, 1H) 8.61 (s, 1H), 10.34 (s, 1H anple 28 20 eparatlon of

N- ( 2- br oo ph@myRgl) Werd acshd triormm thregesired DY E36 g, 75%). EIMS i

am nosul fo%‘ﬁjﬁ@ﬁ:) phenyl | cyanoguani di ne a)
4-(2-tert- y1°-%6-Chl or o- benzooxazol e- 7- sul f onyl ) - pi per azi ne-1-carboxylic

acid tert-butyl ester 25 Follow ng the general procedure for the synthesis
of sulfonylam des outlined in exanple 51,

2-tert-1Hutyi M%mnmhwﬂn)zlioEéaczld¢r9-2zte$tuh>tftyiadyhetbhﬂsdylpak3([5441&;9 16. 2mmol ),

t t hyl 4 d. d tert- butyl
estor (3 62 ARSI TP B B A O BOHESTD G e i tie
conmpound (5. 449, Ffi6Ming %Wﬁ)ﬁ%%fd}ta&g&%@qbﬂﬁgﬂl oudtheR)in

6- Am no- 3- chl or o- 2- (pi per azi ne-1-sul fonyl)-phenol -62 WD 01/ 72960

PCT/ US01/ ogmmplel:}:ﬁ N (@-hpmapbersd hBif-t-cigprpe2thrt-buty sme thylsHyorpidylé4-N-of t he
b to t d | t|ined e 51

o (oo vort paryPeB iR Homeriorete wGbrtfipr IR g 806 0 boxy § ¢
acid tefst - hydy nn@ss, Shethahe St fond] SHIBRAS (0. mhﬁrl%%uﬁé’amaﬂd trféﬂ@&ldf@%@‘l (3.65nm)

in 1,4-di oxane (60nL) were reacted to afford

(0.27 mL, 1.96 mmol) were reacted to form the desued product (772 mg, crude). '
NMR (CDCl,) 6 0.40 (s, 6H), 1.06 (s, 9H), 1.58 (t, 1H), 1.68 (m, 1H), 1.92 (t, 4H),
3.03 (q, 1H), 3.10 (t, 1H), 3.36 (m, 3H), 3.44 (m, 2H), 4.23 (t, 1H), 4.64 (d, 2H),
7.07(d, 1H), 7.33 (m, 8H), 7.60 (m, 3H), 7.73 (m, 2H).

20
}) N-(2-Bromophenyl)-N’-[4-chloro-2-hydroxy-3-(homopiperazine
aminosulfonyl)phenyl] cyanoguanidine

Following the general procedure for cyanoguanidine formation outlined in

example 12, N-(2-bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-[(4-N-

25 9-fluorenylmethylformate)homopiperazine aminosulfonylphenyl] carbodiimide (256
mg, 0.42 mmol), cyanamide (82.3 mg, 1.96 mmol) and N,N-diisopropylethylamine
(75 mg, 0.57 mmol) were reacted, followed by desilylation with Cesium fluoride (88
mg, 0.57 mmol) and deprotected amino with 20% piperidine (8 mL) in THF (40mL)
at room temperature for 30 minutes to form the desired product. The desired product

30 (250 mg) was purified by Gilson HPLC to give pure product (50 mg, 20%). LC-MS
m/z 527.2. 'H NMR (DMSO-dg) & 1.68 (m, 2H), 3.06 (m, 2H), 3.2 (m, 2H), 3.34 (m,
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5 title conpound (1.22g, 96% . LCMS mlz 292(MH)+. c)

6- Am no- 3-chl oro-2-[ (4-N-9-fl uor enyl nmet hyl f or mat e) pi per azi ne-1-sul fonyl )] -
phenol FoVOowraee t he general procedure for protection of ReT/weo9Lie ned in
exanple 10 51, 6-Am no-3 -chloro-2-(piperazine- | -sulfonyl)-phenol (660
ng, 2.26 mmol), 10% of sodium carbonate (6.0 nL) and 9-fl uorenyl net hyl

chi or of or medt®, pF 47 2k, 6.25 G kbl ¥.19rmy 1 ,dﬁ-‘é;kran@{)(,éﬁgmn_lﬁ)v@e%/@ﬁ eacted to
af ford the% tle conpound (1.22 g, crude). LCGMs mlz 514(M. 15 d)

N- ( 2- Br onmop nyI) N -[4-chl oro-2- hydroxy-3-[(4-N-9-

fl uor enyl met hyl f or mat e) pi per azi ne aﬁ_: nosEI ich)nyl phenyl] thiourea Foll ow ng
the general procedure for thlourea outlined in exanple 12,

6- Ami no- 3- gL oS 2 DBARL az|nel-sulfonyl)]
20 phenol ( ' , pr ofmopnenyl i sot hi ocyanat e
(508 ny,5 2. metlhmhbimonﬂjemzmhamlﬁdsmmnf/mhmsﬂhmetﬂvdmvaﬁa@kxiahldw ea (490 ny, 28%.
EL-MS mz 727.07 (M). e)

N- ( 2- Bronmophenyl ) - N -[ 4-chl or o- 2-t ert-but yl di et hyl si I yI oxy-3-[(4-N-9- 25
fl uorenyl met hyl f-pg 5@51’?1?18& Bﬁ(’@'b%n?jﬂeﬁgﬁ%’f@%&% r?}\;|3our ea Fol | owi ng

t he general procedur protecte hiourea formation outlined in

exanpl e 12, (hbh]bﬁrpbraznnmmﬁ@du)fohylphé&ytt}phemyd}c&aﬂmgdmmeii%’( g\ 34
fl uor enyl et hyl f or mat e) pi per azi ne am_nosul fon henyl ] th| ourea (490 ng,
0.67 ol )mnp@rIP iglysep gl yRagfprmalda(3grmgel - @@50 d3itamjupinp| ) and

i m dazoje 4 roduct

(407 ny, I 73 g/xﬁ’ Cpe fgl#‘& 0?3%@”‘3‘% meg??g%;”gie}%g%’% Eﬁﬁ‘iéétf?qbgzla

N- (2- Br onophixmytt Jwahlstifrdd atf605Cofo? 1 hetut arldstiyled iatetoly tesipeydt@s Yor3d (4- N- 9-

fl uorenyl met hyl f or mat e) pi per azi ne am nosul f onyl phenyl ] carbodi i m de

Fol | owi ng (TREMssn ERG SOgige BeIaPEdrds, (28 A O3 TneD W%?rfﬁlﬁ?q‘@ﬁﬂ]éﬁ&iqdltﬁég in

exanple 12,

N ( 2- br om)pge nW)hORfS Tlﬁe reﬁ‘f%orn om]ém%rg B ltlloaec}r%?t‘k)lvf z(t)c)%g/atesanfi( 4-N- 5

8- f I6uor enyl\tmblhfnhéOblmiatrﬁblprgmﬁfoqﬁiamwammwitﬁMgﬂ(Mﬁnwfe]d tid ourea (640 ny,
T

15  concentrated to afford the The desired product. Then was purified by Gilson HPLC
to give pure product (10 mg, 3%). LC-MS m/z 541.2. 'H NMR (DMSO-dg) 6 1.7
(m, 2H), 2.65 (s, 3H), 3.09 (m, 3H), 3.27 (m, 3H), 3.7 (m, 2H), 6.33 (d, 1H), 7.21 (t,
1H), 7.45 (m, 2H), 7.58 (d, 1H), 7.7 (d, 1H), 8.61 (s, 1H), 10.34 (s, 1H).

Example 28
20  Preparation of N-(2-bromophenyl)-N"-[4-chloro-2-hydroxy -3-(piperazine-

aminosulfonylphenyl)phenyllcyanoguanidine

a) 4-(2-tert-Butyl-6-chloro-benzooxazole-7-sulfonyl)-piperazine-1-carboxylic acid
tert-butyl ester

25 Following the general procedure for the synthesis of sulfonylamides outlined
in example 51, 2-tert-butyl-6-chloro-benzooxazole-7-sulfonyl chloride (5.0g,
16.2mmol), triethylamine (2.4ml, 17.2mmol), and piperazine-carboxylic acid tert-
butyl ester (3.62g, 19.4mmol) were reacted in THF (50mL) to afford the title

compound (5.44g, 67%). LCMS m/z 402(M-H)* (desired -Boc).
30

b) 6-Amino-3-chloro-2-(piperazine-1-sulfonyl)-phenol
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mol ), nethanesul fonyl chloride (0.13 nL, 1.52 mml) and triethylam ne
(0.25 m., 1.52 nmol) were reacted to formthe desired product (640 ng,
crude). 'WOMBVRIs( CDC1l3) S 0.4 (s, 6H), 1.1 (s, 9H), 3.2 (PCTAK)1/0931648 (M
4H), 4.22 (t, 1H), 4.51 (d, 2H), 7.07-7.44 (m 9H), 7.54 (d, 2H), 7.6 (d,

111), 7.74 (d, 2H 10 @) ’
N- ( 2- Br onopheny IBO-IRIW-“[%-%E BFRsTR-DEosRHFeOiRY the e dlitingf the benzooxazole to

am nosul fogﬂé &é%p@&'%iline BMﬁ‘iFlQ?HP&déﬁipn'i'ees f%-#z%ﬁé%ﬂ% 1SR A0 Ma0GEH T € T or

cyanoguani dine tormation outline exa

N- ( 2- br onohEo)-piNerazéreclhitaabaxsy2ictaeid tettbings dseR (204, 4i3mytholyywaed (4- N- 15
9-fl uorenyl nethyl f or mat ) pi per azi ne ani nosul f onyl phenyl car bodi i m de (640
g, 0.79 m@pﬁm&m%ﬁf (@6l yi 1 Bdiga s hotba S e d€ ¢

N, N-di i sopropyl et hyl am ne §122 , 0.95 mmvl) were reacted, followed by
desi | yl at i dilewgompowed (123 P®D.i HEMS iz 293M-B)B5 nmol ) and depr ot ect ed
amno with 20% piperidine (8 nL) in THE (40nL) at roomtenperature for 30
mnutes to formthe desired product(purified by GIlson 20 HPLC, 346 ngy,

76% . LC mb3 ] N(ONRS i ine-3- . 4H), 6.08
(d,/() 1H), g/%% Eﬁ(l‘%n 1H)4,3h1%rd§% $ m (3H) , %eﬁ%}gf&%&@pl%&g%ni 2,56%%%1?] E)lj)arrpl e
29 Prepar atphomplof N- (2-chl or o-3-fl uor ophenyl )-N -[ 4-chl or o- 2- hydr oxy

- 3- (pi per azi ne- i nosul f onyl phenyl.) phenyl | cyanoguani dine 25 a
N (2l oro- 3. 1 AP BT e I asechfoPE boterfiin S Y quitineags efdmple
f I uor enyl matihyl f or mat e) pi per azi ne ami nosul f onyl phenyl] thiourea Fol | ow ng

the general procedure for thiourea formation outlined in exanple 12,
6- Anmi no- 3- éhiorep-2-chloto-R-@ifferazineehyilfmybypfeophat e) pi per azi ne- 1 -sul fonyl )] -

30 phenol , 94 | ... not clean) and

>-chl'or or 3 PICBRLAAERIPPUolr BESpafiat StbeB (5. mipend S-Mugsersigetdtl g ol )
were coupl lidrerof AR (587 H%SQTZ%HHMI} RUI £Rioxadd &. TBmIL 4 §&e rebibted M z 700. 70
(M. -64 WO 01/72960 PCi/ USO1/ 09216 b)

N- ( 2- Chl or afferd thatitleghampphnd (.27 g-coldepr bC2MSentz-33d(MDdi et hyl si | yl oxy- 3-[ (4
-N- 9-fl uorenyl net hyl f or mat e) pi perazi ne am nosul f onyl phenyl] thiourea

Fol | ovm'lﬁg the general procedure for protected phenyl thiourea formation

d) N-(2-Bromophenyl)-N’-[4-chloro-2-hydroxy-3-[(4-N-9-
fluorenylmethylformate)piperazine aminosulfonylphenyl] thiourea
Following the general procedure for thiourea formation outlined in example
12, 6-Amino-3-chloro-2-[(4-N-9-fluorenylmethylformate)piperazine-1-sulfonyl)]-
20  phenol ( 1.22 g, 2.4 mmol, not clean) and 2-bromophenylisothiocyanate (508 mg,
2.4 mmol) were coupled to form the desired thiourea (490 mg, 28%). EL-MS m/z
727.07 (M).

e) N-(2-Bromophenyl)-N*-[4-chloro-2-tert-butyldimethylsilyloxy-3-[(4-N-9-
25 fluorenylmethylformate)piperazine aminosulfonylphenyl] thiourea
Following the general procedure for protected phenyl thiourea formation
outlined in example 12, N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-[(4-N-9-
fluorenylmethylformate)piperazine aminosulfonylphenyl] thiourea (490 mg, 0.67
mmol), tert-butyldimethylsilyl chloride (505 mg, 3.35 mmol) and imidazole ( 93 mg,
30 1.34 mmol) were reacted to form the desired product (407 mg, 73%). EI-MS m/z
841.08 (M).
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5 outlined in exanple 12,

N- (2-chl or o- 3-f | uor ophenyl )-N -[ 4-chl or o- 2- hydr oxy- 3-[ ( 4-

N- 9- f | uorveayl/meshyl f or mat €) pi per azi ne am nosul f onyl phenyl pCT/s@ues (713
ng, 1.02 mmol), tert-butyldinethylsilyl chloride (765 ng, 5.1 mmol) and
|n1dazole (139 ng, 2.04 nmmol) were reacted to formthe desired product

(455 ny, 5@@\1 (QEBronwmhﬁmyl)M—M—gglo(qv@-terl—bu@f}dlmethylsﬂyloxy -3-[(4-N-9-

cnl h hyl si 1yl
N 911 vor bRy RERRIPHER e el s b R B ANBRERTY Car Dot mide

Fol | O}M ngzt he gemﬂroalmgaﬂﬁc‘g@ﬂémﬁp&@édue@fob@lebmlﬂﬁieff@mamiohmﬂmaIm ned in
exanpl e

N- ( 2- chl or exgmpleyiss bb(?eh@m@hen}{l)iNcEﬂ dﬂ@r0221@¥“bmﬁhhl}lﬁthﬂ$ﬂi’1ﬁy]/§r[I(‘H\bxy 15

(ass g o ROk a0 QAP RN TG o

triethylani ol &e&ﬁnggulfoﬁyl%ldﬁaél(m 19418, 1 sepﬁ]hﬁm) ztnfa tf1@t|h ahﬁ@e @5 e
product (537 ngy, crude). H NWR (CDClS S 0.39 (s, 6 04 (s, 9H)

3.19 (m 4H).52 guxg) wege raagfed w fogn (he desihd producs (640 mxH;rud@) éél MR 1H),

N (2- Gt or SCRGIRR R 11 (- E 1t Sy et D 2R o A e

am nosul f omygly) pf@gnyj{d(ﬁlygﬁygp%ujgﬁg T, qﬂ)ngﬁ Qe 2ggneral procedure for

cyanoguani diné formation outlined in exanp
N- ( 2- chioor o- 3-f | uor ophenyl ) -N -[ 4-chl or o- 2 tert butyldlnethyIS|Ionxy 25

3-1(4-N-9-fl Irret |ne m nosul f on enI

oot bodi 1 m o WS Horgorsh ST H e B ee TP paa g aSosBOP el N,
dii SOPVOPY'%%B%%@HMH&% (107 ny, 0.83 mml) vvere reacted, followed by
desilyl ati th Cesiumfluoride (126 ng, 0.83 mml) and deprotected

amno with 20% Eﬁlhmihgitheege(lﬁrahpl))cédmrél'decYﬁﬁxguanidilne foromtibe wpémed ur e for 30

e e B RPN LB RS 5,
(d, 1H)45 7. @ﬂam%gylﬁfgtl#ﬂ&mat% Igﬁerﬁﬁne aﬁlﬂosulfcﬁ%lﬁf@n?ﬂ e ABS &W&M’iﬁ& / 09216

Exanpl e 30 Preparatio T N- 2- br onophen [ 4= Cchl oro-2-h dy
- 3- (4- ami nd3. P9 pemal}jicpenamide ( 133 mg, 3. 16 mmol) andNN dusopropylethylarmne (122

mg, 0.95 mmol) were reacted, followed by desilylation with Cesium fluoride (144
mg, 0.95 mmol) and deprotected amino with 20% piperidine (8 mL)) in THF (40mL)
at room temperature for 30 minutes to form the desired product(purified by Gilson

20 HPLC, 346 mg, 76%). LC-MS m/z 513.2. 'H NMR (DMSO-dg) & 3.02 (t, 4H), 3.43
(t, 4H), 6.08 (d, 1H), 7.2 (m, 1H), 7.38 (m, 3H), 7.67 (d, 1H), 8.84 (s, 1H).

Example 29
Preparation‘ of N-(2-chloro-3-fluorophenyl)-N’-[4-chloro-2-hydroxy -3-(piperazine-

aminosulfonylphenyl)phenyl]cyanoguanidine

25
a) N-(2-Chloro-3-fluorophenyl)-N’-[4-chloro-2-hydroxy-3-[(4-N-9-
fluorenylmethylformate)piperazine aminosulfonylphenyl] thiourea
Following the general procedure for thiourea formation outlined in example
12, 6-Amino-3-chloro-2-[(4-N-9-fluorenylmethylformate)piperazine-1-sulfonyl)]-
30  phenol ( 1.0 g, 1.94 mmol, not clean) and 2-chloro-3-fluorophenylisothiocyanate
(See Example 45, 400 mg, 1.94 mmol) were coupled to form the desired thiourea
(713 mg, 48%). EL-MS m/z 700.70 (M).
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am nosul f onyl phenyl ) phenyl | cco guani dine 5 a)

[1-(2-tert-Butyl -6-chl oro-benzooxazol e-7-sul fonyl ) -pi peridin-4-yl]-carbamc
acid temobutrabko ester Foll ow ng the general procedure foPCT/S0gpatehesi s of
sul fonyl am des outlined in exanple 51,

2-tert-butyl -6-chl oro-benzooxazol e-7-sul fonyl chloride (5.05g, 16.4mol),
triethylamne (4.57nL, 32.8muol), and 4- N-Boc am nopi peridine 10 (3.288g,

16. 4 I T t 4. 18 :
54% | TH NR T ERBTIe) Mgt B Fubo i GBI, o)
3.73 (d, 2H. ﬂu&eﬁﬁrﬂdﬂ%&lfo%'ﬂhﬁe)ﬁ?&gmﬁél hm#idsulfohyfthetpl] tlﬁbﬁrea 1.35 (s, bOH). b)
6- Am no- 2- (4- am no- pi peri di ne sulfon%/l) 3-chl oro henol 15 Foll ow ng the

general procedurkolfosing the geperabprpsediraior préediechplroy bhéduees ormeten desi red

| tli tert-b | e-7-
201 fony13 - st BERRdh PPN eeH e e bR By ;I?- SRS S )
water (5. SMﬂu&eﬂythmoﬁﬁat ??er%éaﬁn@&%ﬂ%hé%ﬁgkﬂloﬂ&hﬁ mﬁg% ed to

afford the title conpound 759

6- A no- 3- ch02mmaal), [te(r&bupymlmleumsewwhiemwﬁamﬁel) andunudazglql(f onyl )] -

Campl o 5115 0G e (oS B oS0 ol B neP R PRI SmEnet 28 105 o

3. 43 mml ), MEAep, @1 4%8¢MeyN carbonate (9.1 nm,) and 9-fluorenyl net hyl
chl oroformate (887.4 ny,” 3.43mmol) in 1,4- d| oxane (10.3 nl) vvere reacted to
afford tthe title conpound (1.3 g, crude) LC-M5 nmlz 528. 04( Mt)

30" pi per 1 i a A LR R PRI H Y LAt S et R ﬁﬂ@v?égnig L?Lg’é‘éﬁ? e
for thiour @ﬂﬁ%e@%&%l%bﬂe?ﬁﬂerhﬂn@%ﬁ%[ﬂ?)ls@lfo ?phen&d] carbodiimide

6- Am no- 3- chl oro- N 9-f ['uor enyl net hyl f or mat €) pi peri di ne-1-sul fonyl)]-
-66 WD 01/ 72960 lﬁmﬁm&@ﬂhe@nm@l plpheim fc(rﬁalibbdlgrmcm fogmatioml qutlined in| ean) and

2 bromophenyl S8 [h SEYANALE. LoR0 M e PR SR VL8 SRURLESIg1ckor ™ Lhe

15  3-[(4-N-9-fluorenylmethylformate)piperazine ammosulfonylphenyl] thiourea (455

mg, 0.56 mmol), methanesulfonyl chloride (0.1 mL, 1.12 mmol) and triethylamine
(0.18 mL, 1.12 mmol) were reacted to form the desired product (537 mg, crude). ' H
NMR (CDCL) 8 0.39 (s, 6H), 1.04 (s, 9H), 3.19 (m, 4H), 3.49 (m, 4H), 4.23 (t, 1H),
4.5 (d, 1H), 6.96 (t, 1H), 7.01-7.41 (m, 9H), 7.55 (d, 1H), 7.74 (d, 1H).

20
d) N-(2-Chloro-3-fluorophenyl)-N’-[4-chloro-2-hydroxy-3-(piperazine
aminosulfonyl)phenyl] cyanoguanidine

Following the general procedure for cyanoguanidine formation outlined in

example 12, N-(2-chloro-3-fluorophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-

25  3-[(4-N-9-fluorenylmethylformate)piperazine aminosulfonylphenyl] carbodiimide
(537 mg, 0.69 mmol), cyanamide ( 116 mg, 2.76 mmol) and N,N-
diisopropylethylamine (107 mg, 0.83 mmol) were reacted, followed by desilylation
with Cesium fluoride (126 mg, 0.83 mmol) and deprotected amino with 20%
piperidine (6 mL) in THF (30mL) at room temperature for 30 minutes to form the

30  desired product(purified by Gilson HPLC, 45 mg, 14%). LC-MS m/z 487.0. 'H
NMR (DMSO-dg) 6 3.02 (t, 4H), 3.43 (t, 4H), 6.2 (d, 1H), 7.2-7.39 (m, 4H), 9.03 (s,

1H).
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5 e) N-(2-Bronophenyl)-N -[4-chloro-2-tert-butyldinmethylsilyloxy-3-[(4-N9-
fl uorenyl net hyl f or mat e) pi peri di ne am nosul f onyl phenyl ] thiourea Foll ow ng

t he genemvad opreedure for protected phenyl thiourea formapPCDUSOI0MRI6 ned in
exanpl e 12, N-(2-bronophenyl)-N -[4-chl oro-2-hydroxy-3-[(4-N-9-

fl uor enyl net hyl f or mat e) pi per azi ne am nosul f onyl phenyl] thiourea (700 nyg,
0.95 10 mmol ), tert-butyl dinethyl si Exampled3ide (713 nyg, 4.75 mmol) and

'(Togafrgl GS@@B( ARl yil-@-bmmoggoﬁt@glgﬁ{r{?-%ﬁﬁp?gz- 0 dtey i Ne, desl el product

N- (2- Br onophepydu oy mhéi ahbniuey! di met hyl silyl oxy-3-[(4-N-9- 15
fl uor enyl nmet or e)pi perrdine am nosul f onyl phenyl] carbodiim de

Fol Il owi ng the general procedure for carbodiimnm de formation outlined in
exanpl e 12, Ny L

N- ( 2- br SmopRéhyd-eriBukoctigpdeszqasarolefryiian P rrridin- §yPxproamie acifh

9-fl uorenyltgﬁ_tbgwlg%lrmt e) pi peri di ne am nosul fonyl phenyl] thiourea (374 ng,
0.57 mmol), methanesul fonyl chloride (0.1 ni, 1.12 mml) and triethylam ne
(0.18 niL, 20 1. IBdliomaihg theeeacmbpotahird for tlar syntheesis dé sulfeylquiideiumitlifesl/ 4 ny,
crude). "HNWR (CDC13) S 0.38 (s, 6H), 1.03 (s, 9H), 1.49 2H), 1.93
(m 2H), 2.iggxgpplesl) ?-t%f.t-wtyl-éwﬁﬂozﬁo%?nwoza@ ?-(7fllbf9n5d .Chll%lé? éﬁ%‘g, 4.73 (d,

1H), 7.06- 7,43 ANHL L . , 7.76 (d,
o) 25 0) 1CraED EElmdnlly pTpEr i phkh, sl e ayadibhay)

am nosuiof onBl28pH.erydhmobywasie gaatetddn MEIFHARE0W) tgaffdre tigetitkr admpauadedur e f or
cyanoguani dine formation outlined in exanple 12,

N ( 2- br onopHdiBy) J4%). - TH NMR ¢PdMSOdg) ¢ 798¢ 10, FeB W H)) V.bDxds-13L, JL4R-

9-fl uorenyl net hyl f or mat e) pi peri di ne am nosul f onyl henyl(] car bodi i m de (400
nmg, 30 O. 65fmnﬁﬂ§5,(d,c2}é)néﬁﬁdgs,@ﬂi%921ﬁp, ﬁihlrﬁﬁdd,)ﬂghd-% s, 10H).

N, N-di i sopropyl ethylamne (99 ng, 0.78 mmol) were reacted, foll owed by
desilylation with Cesiumfluoride (123 ng, 0.78 nmol) and deprotected

amno with fb"@lhﬁ&%hﬁthfhﬁnﬁ&prﬁe}idiﬂa-1deﬁf&1§grﬂ-@hlo&7pﬁéﬁap 1/772960 _
PCT/ US01/ 09216 at room tenperature for mnutes to formthe desired
product (Gpur i f i edfdlpwdng ergeneipl @ocedyse foy theslly dyglysip of 8 benzodzazoleto ' H NVR

( DMSO- d6) 1..43 L2H) .. 1.83 2H) , 2. 95 211), 3.66
(e o) 6 b dgel B optingt iy eXafipt B 195 e pugeniéroding alehr
sulfonyl)-piperidin-4-ylJ-carbamic acid tert-butyl ester (4.18g, 8.86mmol), water
(5.5mL), and HySO4 (5.5mL) in 1,4-dioxane (55mL) were reacted to afford the title

compound (2.03g, 75%). LCMS m/z 306(M-H)™.

20
¢) 6-Amino-3-chloro-2-[(4-N-9-fluorenylmethylformate)piperidin-1-sulfonyl)]-
phenol

Following the general procedure for protection of amino outlined in example

51, 6-Amino-3-chloro-2-(piperidin-1-sulfonyl)-phenol

25 (1.05 g, 3.43 mmol), 10% of sodium carbonate (9.1 mL) and 9-fluorenylmethyl
chloroformate (887.4 mg, 3.43mmol) in 1,4-dioxane (10.3 mL) were reacted to
afford the title compound (1.3 g, crude). LC-MS m/z 528.04(M").

d) N-(2-Bromophenyl)-N'-[4-chloro-2-hydroxy-3-[(4-N-9-fluorenylmethylformate)
30  piperidine aminosulfonylphenyl] thiourea
Following the general procedure for thiourea formation outlined in example

12, 6-Amino-3-chloro-2-[(4-N-9-fluorenylmethylformate)piperidine-1-sulfonyl)]-
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(R)-3-am no- pyrrolidinel am nosul fonyl phenyl ) phenyl | cyanoguani di ne
WO 01/72960 PCT/US01/09216

[(R-1-(2-tert-Butyl-6- chI or o- benzooxazol e-7-sul fonyl )-pyrrolidin-3-yl]-car
bam c 10 acid tert-but ester Followi ng the general procedure for the
synt hesi s dfheagl ¢ bag 2 d@@obn@q qlepag and 2 me@eéylypthlocyanate (520 mg,
2-tert- buty ch b ol e e 4mm|)
triethyl amineémég%re 0%%%8){8% %&Z&%%iﬁd?ﬂ%ﬁe%%@ﬂn% 349’3) car lr\)/lam ¢ acid
tert-butyl EErM\%. 189, 11.7mmol) were reacted in THE (30m_) to afford the
15 title compound (3.0g, 67%. 1H NMR (CDC13) 7.77 (d, 1H, J=8.5 Hz), 7.48
(d, 1H, J=8.5 Hz), 4.67 (bm 1H), 4.22 (bm 111), 3. 66 (brh 2H), 3.52 (bm

1 3. 41 11). b
6H)Am no-2- (%)%m(%%gnl%l ﬂ%hengpgﬁﬂ}l erol?‘-'tgﬁq? cﬁ Hln}ejt%yﬂl}y loxy {ﬁ:no 22) Fol) | owi ng
t he gener al flisregeaheihg1foahatt pepafidietinyisbsul hylphen ptmm@e@azol e to the

desired aniline outlined in exanple 51, [(R)-1-(2-tert-butyl-6-chloro-
benzooxazol e- 7- skolasvips fhergenersl piwcedwe farjprefaetbd phenyhtiienreaformpiery | est er

wor 6 r eact HURS BerBrale RN e BBhmhiRY (g oot RS 202 e 1+
25 c) 6- A figorényd ke @fyfroRnite fPipedaidahind QIRAYIphBh Y ket (0 By 0.95 i di ne - 1-

sul fonyl )] -phenol Fol|ow ng the ?ener al rocedure for protection of amno
outlined i nmmoé),~¢ﬂr@but5@1methylsﬂyl chloride (713 mg, 4.75 mmol) and 1midazole ( 131

01172960 PCREUEDITORR 1™ 18 htors i e Posbion GPY el O A s b (7. 5

m) and 9-fgymsepydh.methyl chloroformate (802 ng, 3.1mmol) in 1,4-dioxane
(20 mL) were reacted to afford the title corrpound (1.7 g, crude). LC M5
mz 514.2 (Mt). 5 d) N (2- Brom)phenyl) N -

arm nosul f or GHERYTOIERY DAY S RlsrY ﬁﬂvﬁ% TR PEIBRSE 1 or "t hi our ea

formati gn ogidrbRaety1RXa erfﬂ?ne aminosulfonylphen 1] carbodiimide
6- Am no- 3- chl orlgsﬂz [k?,R 35?2@3“ uor enyl net hg;lpf orymat e) pyrrolidine]-1-
Following the general procedure for carbodiimide formation outlined in

5 Exanple 31 Preparation of N-(2-bronophenyl)-N -{4-chl oro-2-hydroxy
-3-[
a

example 12, N-(2-bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-[(4-N-
9-fluorenylmethylformate)piperidine aminosulfonylphenyl] thiourea (374 mg, 0.57
mmol), methanesulfonyl chloride (0.1 mL, 1.12 mmol) and triethylamine (0.18 mL.,

20  1.12 mmol) were reacted to form the desired product (374 mg, crude). ' H NMR
(CDCL) 6 0.38 (s, 6H), 1.03 (s, 9H), 1.49 (m, 2H), 1.93 (m, 2H), 2.89 (t, 2H), 3.72
(m, 2H), 4.2 (t, 1H), 4.4 (d, 2H), 4.73 (d, 1H), 7.06-7.34 (m, 8H), 7.41 ( t, 2H), 7.61
(t, 2H), 7.24 (m, 1H), 7.76 (d, 2H).

25  g) N-(2-Bromophenyl)-N’-[4-chloro-2-hydroxy-3-(piperidine aminosulfonyl)phenyl]
cyanoguanidine
Following the general procedure for cyanoguanidine formation outlined in
example 12, N-(2-bromophenyl)-N’-[4-chloro-2-tert-butyldimethylsilyloxy-3-[(4-N-
9-fluorenylmethylformate)piperidine aminosulfonylphenyl] carbodiimide (400 mg,
30 0.65 mmol), cyanamide ( 108 mg, 2.6 mmol) and N,N-diisopropylethylamine (99
mg, 0.78 mmol) were reacted, followed by desilylation with Cesium fluoride (123

mg, 0.78 mmol) and deprotected amino with 20%piperidine (4 mL) in THF (20mL)
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sul fonyl)]-phenol ( 800 ng, 1.56 mmol, not clean) and

2- br onophenyl i sot hi ocyanate 10 (333 ng, 1.56 mmol) were coupled to formthe
desired tWdourmeo (405 rrg, 36%. EL- MS mz 727.01 (M). ePCT/US01/09216

N- ( 2- Bromophenyl ) - N - 4-chl oro-2-tert-butyl di nmethyl silyloxy-3-[(R)-3-N9-
fl uorenyl met hyl f or mat e) rrolidi ne am nosul f onyl phenyl } thiourea 15

Fol | owi ng t%éogaﬁré%ﬂratﬁfeo%éaﬁ FEnytes 05pw§&®dlrﬁﬁ:m9}wt MirdiGA &% GilsPAat i on

tl d 2
L T R 010

fl uorenyl n u e 405 nyg,
0. 56 mm{’?f O TR G B s ﬂ*""?ﬁf“’@% CARRET T NoHpg? 21

i m dazol e ((7163@,764(¢21Hpm)l) were reacted to formthe desi red product (293
ng, 63%9. EI-M5S mz 20 841.2 (M. f) N (2-Bromophenyl)-N - {
4-chlorag-2-tert-butyl di nethyl silyl og¥apld3 - 3- N 9- fluorenyl met hyl f or mat e)
pyrrolidine] am nosul fonyl phenyl} carbodirmde Follow ng the general
procedure fRe a;ramdzmﬁN theorfy hm 1-0¥i-{dtothlarpn&dhydmo -amihd-

N- (2- br onophenyl IdlrrehyIS|Ionxy3[(R)-

3- N- 9- f | uorRA R Pt IELtIE LANORHHBENES onyl phenyl } t hi ourea (293
ng, 0.35 mmol), rret hanesulfonyl chI orlde (0.05 n1_ 0.7 mol ) and
triethylamne (0.1 nL, 0.7 nol) were reacted to formthe desired product
(293 ng, crayd&)-1- (2—t¢rﬂ\l?ﬂyl—6@1hﬁr6—)beﬁzo@x%lf(-§;suffbi)yl)—j:ylﬁ)ﬁlic(iﬂﬁ—39H;carbémﬁ>0 (m
1H, 2.18 (m 3.14 (m 1H), 3.39 30 (m 3H), 3.48 (m 1H), 4.2 (t,
1H), 4.9 (oamdzifi;pb%ykﬁéte(d 1H), 7.16-7.43 (m 10H), 7.59 (d, 1H), 7.7 (d,

& Gl or o- 2- hy dr o a T e e sy
cyanoguani dnlmalﬁp]eliiv\Bngt#ah&ylgemhﬂanepzmemlc—é shtfonyi;chhmglaamog,l ne formation
e oo, AT elipat LT i v 1 i
3-N-9-Tluorg HQ%L{WI'JS% @Q 1R Y01 Wefé%@éfé&‘ﬁf?ﬂiﬁﬁ%%%ﬁo}d ggr bodiim de

(293 ngy, 0.3 cyanamde (61 ng, 1.44 nmo
di i sopr ppy! @idwdngibune (§.88, 679%). Gmﬁh%rgtmcw-ez 77e(<aCﬁﬁdJ—sfs>H&pm ay

desilylation wth Cesium fluoride I'§" and depr ot ect ed am no
with 20%i peri=disgz) 4.67(mi tHY,HRX BairiH)a3.66 gﬁmmm@m&w £Hf,014130 mi nut es

to form
(bm, 1H), 2.19 (bm, 1H), 1.90 (bm, 1H), 1.48 (s, 9H).
b) 6-Amino-2-((R)-3-amino—pyrrolidine—1-sulfonyl)—3-chloro—pheﬁol
20 Following the general procedure for the hydrolysis of the benzooxazole to

the desired aniline outlined in example 51, [(R)-1-(2-tert-butyl-6-chloro-
benzooxazole-7-sulfonyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester (2.0g,
4.31mmol), water (3.6mL), and H»SO4 (3.6mL) in 1,4-dioxane (60mL) were

reacted to afford the title compound (1.2g, 94%). LCMS m/z 292(M-H)*.
25
¢) 6-Amino-3-chloro-2-[(R)-3-N-9-fluorenylmethylformate) pyrrolidine -1-
sulfonyl)]-phenol
Following the general procedure for protection of amino outlined in example

51, 6-Amino-2-((R)-3-amino-pyrrolidine- 1-sulfonyl)-3-chloro-phenol
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10 the desired product (purified by Glson HPLC, 53ngy, 25%. LC-M5 nmlz
513.2. '"H NWR (DMBSO-d6) S 1.6 (m 2H), 2.0 (m 1H, 2.2 (m 1H), 2.95 (t,
111), 3. 380 0n7296@H), 3.50 (m 2H), 3.72 (m 1H), 6.9 (d, peh/Usc/@2(6t, 111),
7.42 (m 2H), 7.7 (t, 211), 8.32 (s, 1H). METHOD OF TREATMENT 15 The
conpounds of Formula (I or a pharmaceutically acceptable salt thereof

can be usedPAmma.1 )ak9Farcd sedium Geehgmaterd-Srmak) aed-Proisayineglc or
therapeuti Cchl&%ﬁog%ag%rtg(r)ﬂnggg}in%h@@ﬁxsfeﬁﬁ&taﬁe (2d A Y WER eac?éd R)tgg_ Ld el

whi ch i s exacer use excessive or unregulated | Cyt oki ne

producti on thje cogfouf@NRlg, sruge). IL.C-MSIgh sBt.bavinot limted to nonocytes
and/ or macrophages, or other chenokines 20 which bind to the IL-8 a or (3
receptor, also referred to as the type | or type Il receptor. Accordingly,

the pr esje%(giI@_xg@%%@gg}%é%iﬁg@_&lﬁgﬁgﬂqg&fgﬁgg@%&sﬁgga chenoki ne nedi at ed

di sease, reirn ne 1s one o an IL-8 aor O

receptor anfluomn ﬂﬂeﬂ?lfhﬁﬂat@)%mfdliﬂﬁﬁ:] &@Iﬂo@ﬁlﬁr@flﬁbﬁéﬁyﬁﬁhﬁﬁe@c'ﬁi ve amount of a
25 conpound of Formula (1) or a pharmaceutically acceptable salt thereof.
In particul ar, Falowinghsidenas! proeedure Br thtraga famaton cribned Nxxamply  ENA- 78.

The conpoun of _For )y A I NI St er Lh_apn.amount. sufficient to
i bt oyt e oremRnet hBre RSN upieR Ry D SRR, “\ap. 2 o
ENA- 78, sucdmfbhf»m)]-ﬁwl €36 k01 .66 hddl| dotcRaH) Al baARNsphERyIREHIGyahAyel s of
30 physiological function, or in some case to subnormal levels, so as to
amel | or 2 & (GBS el S6ammobiware cosbioranm Hivdsbisedbibiourea405RER 3R~ GROY
NAP- 2 or ENA+«78 7—?@ %%@ 1/ 72960 PCT/ US01/ 09216 for instance in the
cont ext of é“%r& &t vention, constitute: (i) levels of free IL-8
greater than or equal to 1 picogramper nL; (ii) any cell associated IL-8,
NAP-2 or ENA-78 above normal physiological |evels; or

GROG  GROG , :
(iii) the PMNE€Z ephenyl) &N - {drabiproRed; bugAdimetyipilvoxy-3 - ¥-Above basal
| evels in 5.,cells o i ssyes in.mhich .IL- GROy, NAP-2 or
e s 1 eohEBeRIRR I ERE Sl b rsn e RRR o (1) i
general [sy have begmvwihowe geﬁe@ﬁy@c@uk@ftﬁﬁfote&é@el\%é’mgl {hiRir € R G
bi oavai l abilty over the conpounds disclosed in 6/ 25157
outlined in example 12, N-(2-bromophenyl)-N’-{4-chloro-2-hydroxy-3-[(R)-3-N-9-
fluorenylmethylformate) pyrrolidine]aminosulfonylphenyl} thiourea (405 mg, 0.56
mmol), tert-butyldimethylsilyl chloride (420 mg, 2.8 mmol) and imidazole ( 76 mg,
1.12 mmol) were reacted to form the desired product (293 mg, 63%). EI-MS m/z

20 841.2 (M.

f) N-(2-Bromophenyl)-N’-{4-chloro-2-tert-butyldimethylsilyloxy-3-[(R)-3-N-9-
fluorenylmethylformate) pyrrolidine]aminosulfonylphenyl} carbodiimide
Following the general procedure for carbodiimide formation outlined in

25  example 12, N-(2-bromophenyl)-N"-{4-chloro-2-tert-butyldimethylsilyloxy-3-[(R)-
3-N-9-fluorenylmethylformate) pyrrolidine]laminosulfonylphenyl }thiourea (293 mg,
0.35 mmol), methanesulfonyl chloride (0.05 mL, 0.7 mmol) and triethylamine (0.1
mL, 0.7 mmol) were reacted to form the desired product (293 mg, crude). '"HNMR
(CDCl,) 6 0.39 (s, 6H), 1.05 (s, 9H), 1.90 (m, 1H), 2.18 (m, 1H), 3.14 (m, 1H), 3.39

30 (m, 3H), 3.48 (m, 1H), 4.2 (t, 1H), 4.4 (d, 2H), 5.06 (d, 1H), 7.16-7.43 (m, 10H),
7.59 (d, 1H), 7.7 (d, 1H).
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and WO 97/ 29743 whose disclosures are incorporated herein by reference. 10
There are many di sease states in which excessive or unregulated IL-8
producti owObE7396pl i cated i n exacerbating and/ or causi ng tPeT/USCIHASHE.
Chenoki ne nedi ated di seases include psoriasis, atopic dermatitis, osteo
arthritis, rheumatoid arthritis, asthnmg, chronl c obstructive pul nonary

di sease, adeIN- (Q&Qmpah%b’@—lﬁr%?@@@-Z*by@r@Kb@d(R) -Af | anmat ory bowel di sease,
Crohn' s di sease tive troke 1ﬁ§§sept| c shock, multiple

I
scl erosi s, %m&(?P rlrJOIC algknoséﬁ%mﬁ Zjﬂya CY/@"%%%% t oxi c shock syndr one,

cardiac and r enaFoucaﬂﬁg Eﬂb;%e‘ﬁeral Plodédre Sir@yBidpuamaRRI foirh&ionl JUHIAERGS| S,
graft vs. host reaction zheiner's di sease, allograft rejections,

mal aria, reswemsls N-(hymupheed)d-{4tchlorodcterrytyl m@(ﬂgﬂ%lbﬁ@f}’(ak[@)-

e o\ R R R R e S e ey

meni ngi ti s, (203 $id, .86 BRI, Syaiingdé €6 Mulaban. m@epahd NoRUr i tus, nulti- organ
dysf uncti on, trauma, Strailns, Spral ns, cont usli ons, soriatic arthriti S,

her pes, en@@ppwpiyleitfylarmns (%mguOHﬁ ingmol) weetmmeasted folowed by desylyla@ng t unor s,

b hnoi d. terstitial t
yper senst ¢ 1 oy DEFHe BF Fis D tiPh it Aertielle o onl o
pancreatiti ﬁ)%@éﬁcﬁn@ (£angki THFQROMLY htsroogﬁeﬂ@slraaﬁé Fdr0 BRLRE @SRt | S,

chroni c sinusi uveitis, polymyositis, vasculitis, acne, gastrlc and

duodenal0 ul bedssiredairpdust usidied by Ca@opl%&@»@ |5§mg3[25%9|1t¢é\48 ailr 513)@/ H
or gant 21 ng SNEGHSNRD-GOBF LRGRF SB8 0 05 B Acoiteti 255 T Shert &1 G <
byper capneal st heElr -on a6 S eR e A 6 PR B P rmat f ons,

hypoxi a, suggpealihung vol ume reduction, pulnonary fibrosis, pulnonary
hypertension, right ventricular hypertropy, -71 WO 01/72960 PCT/USQL/ 09216

sarcoi dosis, snall airway di S@ag81oBHFTREATVIBRT Usi on mi snat chi ng,
wheeze, col ds and | upus. These drseases are prroerily characterized by

massive eutrop infiltrat el | nflltra on, or u

r ot b and ar o besBrade o e 1l GsaaPmaset Ealipakec el sl Nap- -
or ENA-78 peRdisGle®@ih %h?dﬁufa’éuﬁ@ép@ﬁéﬂfélrﬁ bPthe PhéphySREEBE Blpetic
neutrophils into the inflammtory site or the directional rowth of

endot hel i al treagiingrf, of lany disnaseatate inc ntrhay, or nthenmasinal ywiigh m:qawbz(ted_eﬂ, TNF,
and | L-6)

" caused by excessive or unregulated IL-8 cytokine production by such mammal’s cell,
such as but not limited to monocytes and/or macrophages, or other chemokines
20  which bind to the IL-8 o or B receptor, also referred to as the type I or type II
receptor.

Accordingly, the present invention provides a method of treating a
chemokine mediated disease, wherein the chemokine is one which binds to an IL-8
o. or 3 receptor and which method comprises administering an effective amount of a

25 compound of Formula (I) or a pharmaceutically acceptable salt thereof. In
particular, the chemokines are IL-8, GROa, GROB, GROY, NAP-2 or ENA-78.

The compounds of Formula (I) are administered in an amount sufficient to
inhibit cytokine function, in particular IL.-8, GROa, GROB, GROy, NAP-2 or
ENA-T78, such that they are biologically regulated down to normal levels of

30  physiological function, or in some case to subnormal levels, so as to ameliorate the

.disease state. Abnormal levels of IL-8, GROa, GROf, GROY, NAP-2 or ENA-78
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IL-8, GROG GROP, CGROy, NAP-2 or ENA-78 have the unique property of

pronoti ng neutrophil chenotaxis, enzyne release including but not limted
to 10 el aw0ar®Irkel ease as wel | as superoxi de producti on apdr/asti/ovateé on. The
a- chenoki nes but particularly, GROG GROG GCROy, NAP-2 or ENA-78, working
through the IL- 8 type | or Il receptor can pronote the neovascul arization
of tunors biprprstanse imigie comfextdifieapregsid invgniden isonftitetpddr lnesls of freell-§ .

Ther ef , the inhibiti 1L-8 ind .., chenot axi tiyati | d
load to o dFact BadLee RDIe | HPRBE o fra A eraly HrokRke one "

evi dence al §ROPFTBIRGRNSEP-L RS ENN-98 AboF IRl PBRidISkitd1 Sevlel L8] eOf HV
infections, Littleman et al., Nature 381, pp. 661 11996) and Koup et al.,

Nat ure 38lpregmce 661-8,1GROD, GRGYSEGROpWN AR20® ENA G 8iabdichiseklevdieinise of
IL-8 inhibitors in the treatment _of 20 atherosclerosis. The first

ref erence, ®dsoytpegin which I3-8, BRQp, GROBsEROYOYAP-2 onENBSIS 363 shows,
t hr ough bor\%&%%[i(’@ﬁei%é’?%hﬁlgé&m ation, that the absence of IL-8 receptors on

stemcells , on nonocyt es/ macrophages) | eads to a reduction

in the devel opnEmd cadhpciniebOBEHARIOT),Gn BhiaiiaBEhdve beél-sHoRGERhave 8&fniget ent
m ce. Additional supporting references are: Apostol opoulos, et al.,

Art eri oscl &2 amhinaproved ergbbiogyasiabiltyvenths componmiy Aischosed in WM SeR5HY7 |
Arterioscler, Thromb. Vasc. Biol, 1997, 17:317- 323; Rus, et al.,

At her oscl epd WO 9188843 whosextisclospres are igarpoEatedsherein Py refeggnce.chem 1996,

A O3 by Bl She By aififbe sofs T AR fesy b B onRaBAIER | OTT: €
1996, 53, 1f@duckibd.is iraplitaterik ekicertatiap and/or cabsingrthodistse. Chlnickide. , 1994,
14:47-53. 30 The present invention also Erovi des for a neans of treating,

in an acut emgdigtefgliseases inglde; psgEasyy. atapig deippatitiy opiee sEhTigitheumAeid deemed

conpounds - oF s Pl SO nEBRRRE AR IR BRIt | o o
def i ned hersindrini infignbaoly e diseagee Qedhnatdisegsd) @Rerdiifva dolitis, Stuske, as by

surgery, or a closed head trauma injury, such as by an injury to the head
regi on. 15Al s¥PlAsNEeRUliDihsHereHs . Sndetoiisi shpek gran neEaiaeisePsiy: fFkieshock

particul arly ot e 0318 {%‘%ﬁ’?&})&%ﬁ%@g nﬁﬁ'?yE: gl%}r{eﬁhgnéﬁﬁyiti?,th%ﬁ{ﬂogﬁg as a

focal neurol’ogi ¢ disorder
graft vs. host reaction, Alzheimer’s disease, allograft rejections, malaria, restenosis,

angiogenesis, atherosclerosis, osteoporosis, gingivitis and undesired hematopoietic
stem cells release and diseases caused by respiratory viruses, herpesviruses, and

20  hepatitis viruses, meningitis, cystic fibrosis, pre-term labor, cough, pruritus, multi-
organ dysfunction, trauma, strains, sprains, contusions, psoriatic arthritis, herpes,
encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors, subarachnoid
hemorrhage, post surgical trauma, interstitial pneumonitis, hypersensitivity, crystal
induced arthritis, acute and chronic pancreatitis, acute alcoholic hepatitis,

25  necrotizing enterocolitis, chronic sinusitis, uveitis, polymyositis, vasculitis, acne,
gastric and duodenal ulcers, celiac disease, esophagitis, glossitis, airflow obstruction,
airway hyperresponsiveness, bronchiolitis obliterans organizing pneumonia,
bronchiectasis, bronchiolitis, bronchioﬁtis obliterans, chronic bronchitis, cor
pulmonae, dyspnea, emphysema, hypercapnea, hyperinflation, hypoxemia,

30  hyperoxia-induced inflammations, hypoxia, surgical lung volume reduction,

pulmonary fibrosis, pulmonary hypertension, right ventricular hypertropy,
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frominsufficient blood supply to a particular brain area, usually as a
consequence of an enbolus, thronbi, or |ocal atheronmatous closure of the
bl ood vess@b1/73phe rol e of inflammatory cytokines in thisrPar@saoimgicbeen
energi ng and the present invention provides a nean for the potenti al
treatnment of these injuries. Relatively little 10 treatnent, for an acute
i njury suchsaeidasissEnyhairyaediseasa veatlaon-prefugion sugnatchipg, weeeys, cplds

proi nfl ann%@rlx ]ﬁcti ons, including endothelial |eukocyte adhesion nolecul e
expr essi on. euIi’(of:yt es infiltrate into ischemc brain |esions and hence
conpounds, Wwhi chTheabtiBeised hredeiciRay Char@dtatizdofy nldiveashteophed infilkefioh, for
treatnment of ischemc brain injury. See Liu et al., Stroke, Vol. 25., No.
7, 15 pp. 1489l gdiliratingy pr pepyssculir SEQvbyuand arg agsqeigted oyith mgreawddlrf, by

r ef er ence. d i Mr-.e nd treatnment Wt i xed 5-LQO CO
genta e GROR, SRP GRATANAE brENATs Bodfiol SERE MepPhitla et s ol cuy
and Phar macelef@¥axis MleutrdphilNntodhe MPlamIPridi§ site P H)diebOSRl Siowghesure is

incorporated herein by reference. Treatnent, which reduced edema
formation, sudethebarrglls.oln gppiresido other infleminaiety cytakdnss€lli-b, TNBsmddhital s

sut i ot ent ot Depn R SOTN R a et B AR < S uFiat pibeRsel T ocept ors,

from bi ndi n&oh%tiﬁ@ﬁ&ﬁroggﬁ%ﬁ%efaﬁis, éﬁ?ﬁxe_?_ﬁle&‘éé@ iﬁﬁﬂ&iﬁg bRVt 1GEGHT ON i n

neut r ophi | ‘chenotaxi s d activation: e di scovery that the conpounds of
For mul a1q( | )elastase ir¢lbasbiat owell askupdre:dddproductipn end2btibamad Thp @Achicnekéfekect s of
the conpounds of Fornulas (1) in the in vitro receptor binding assays

whi ch are dd¥epitiselarlyeEBO CHRBHINUB-209r ERANMS working Ruugh theBr shown

to be inhibyg l ] - e e L1, term"IL-8
medi at ed dib%é@ézogh r%%/ege(gscgn glt’oéj?oeté &%ergé?‘{ls&?lgﬁ%%#% Ogﬁ@géﬁlbgcﬂrérggglgst ates in
whi ch | L- 8, theRéaticaQoowieendbiEH colls. ENferd®re, Bk inhidjtfoncofDIEind@dedher by
production of I1L-8, GROG  GROG.  GROy, NAP-2 or ENA-78 thensel ves, or by

| L- 8, GROa, cherotxisgragtivagsm wodd lqagjfo zdiregiuedusion ibths@eutrophiloki ne to be

rel ease éﬁﬁ[ﬂg@ but not limted to IL-1, IL-6 or TNF. A disease -73 WO
01/ 72960 P 109216 state in whi ch, for instance, IL-1is a mgjor

conponent, and ViRezet Pridshde kiso implcatedahé file of chegokRk hathedretimeneof et ed in
response to | L-8, would therefore be considered a disease state nediated
by IL-8. HIV infections, Littleman et al., Nature 381, pp. 661 (1996) and Koup et al., Nature
381, pp. 667 (1996).
Present evidence also indicates the use of IL-8 inhibitors in the treatment of
20  atherosclerosis. The first reference, Boisvert et al., J. Clin. Invest, 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. Additional
supporting references are: Apostolopoulos, et al., Arterioscler. Thromb. Vasc. Biol.
25 1996, 16:1007-1012; Liu, et al., Arterioscler. Thromb. Vasc. Biol, 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. Pharmacol. 1993, 240:81-84; Koch, et al.,
Am. J. Pathol., 1993, 142:1423-1431.; Lee, et al., Immunol. Lett., 1996, 53, 109-

113.; and Terkeltaub et al., Arterioscler. Thromb., 1994, 14:47-53.

30 The present invention also provides for a means of treating, in an acute setting, as
well as preventing, in those individuals deemed susceptible to, CNS injuries by the

chemokine receptor antagonist compounds of Formula (I).
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As used herein, the term "chenoki ne nedi ated di sease or di sease state"
refers 5 to any and all disease states in which a chenokine which binds to
an | L-8 avor1/{B60 receptor plays a role, such as but not |PaTase/®016l L-8,
GRO a, GROJ3, GROy, NAP- 2 or ENA-78. This would include a disease state
in which, IL-8 plays a role, either by production of IL-8 itself, or by

| L-8 causing andeENShninganis defined hersiniatlude beth 0p§m@hp%t@tramgh@ﬂttaqumat ed to

o of compoghts Cunietie e o 8 ol ey, 58h o B9 afMBoukttit ' °

secreted i rteg@ﬁpmwnbmdéd,w&mmml déflhhﬁ)h@i Bf:l@etﬁh@ sﬁr@l’d§ ipd@icariiig téltigease
stated nediated by IL-8 As used herein, the term' cytokl ne” refers to any

secreted poMNgipanRs. de that affects the functions of cells and is a

| | whi ch l. t t 1 t t.h
T ame or . or aiRHS SEPed ey PGS RS 1ol bERER Tt nt et 0% o
limted to, fr%@ﬁﬁﬁ!fﬁ@c@nt@l@od éﬁﬁ?ﬁfqg 'a'}ﬁﬁlculﬁ%?eﬁﬂ hl%%suéﬁfillwﬂd @Bonsé(jﬂeln& of oduce

them For instance, a nonokine'is generally referred to as bei ng produced
and secr et eah mbdusrﬂnombcloeércabéhtron@m closurg ofdle blphélgesselnd?mrrolemﬁ nocyt e.

Many ot her cells however. al so,produce .nmonoki nes as natural killer 20
ol s 11 br STl Y Eishs RO e B8P ettty arSedingtin 5
astrocytes, 5568 a Hﬁﬁﬁ QW (RS pOrERYial @I%btlnfem Sﬂ%e@erlﬁjurié@r REIaNOQY g and
B—Iyrrphocyt es. Lynphokines are generally referred to as being produced by
| ynphocit e tewkhent, fox anptws lrgflrycs;ath)ks ﬂne& hasrbcetudwlabl@t are not limted to,

I nterleukin-1 (I Interleum- Tunor

,J;N I nt erl euki g E

Necr osi s Fact or - %‘r?é s @qEekine Wi ) @%%‘it‘é)nﬁd@f Biim5€fl oYid TNF-B) . As
used herei t HR;HEE r YReRtide that
affects thge?ﬁ&?%el aglri\lgglm? lﬁleﬂ% (fr Slﬁéﬁaﬁﬁ%&gﬁ?e wﬁfrltgtrl\ﬂg Fat esléli

interacti on]ss1bm amld'(ence:enbmpounlds tvhtﬁcln imhibieor denfdassiewmelo off THIF wardbepoi eti c

response, r to the ter t.oki ne" abqve. che ine Ls primrily
secreted t WSS % é@q#m%nt&ﬁéwgwﬁ%% "é]HH’-s%eg[éﬁéé@ cﬁ@%x k8> aNaJ7
activatjon | ]ﬁ&g trophils
m)nlo\(;yt %asg %é?gﬁﬁg 1954 htog {%ae%nggl Fio en?o?ﬁ@ﬁg ?éfe]iefugée;nd grr:)oth -74

WO 01/ 72960 PCT/ MSGéI]/s Bﬂalbﬁed hmadmhjerlesaalﬂdstreaﬁnatrmmﬂnm‘ed(sme@iﬂ@ agsnts i3Cl ude,

but are not limted to IL-8, GRO GRO- NAP- 2, ENA-78, |P-10,
M p_| a, M Fﬂlﬁ%lssng;a SE‘QBWZ 4d _i%@égg,& Qll(nlcal thsn%/logv and Pharmacology,

Vol. 3, No. 2, pp. 99-107 (1992) whose disclosure is incorporated herein by

reference. Treatment, which reduced edema formation, was found to improve
20  functional outcome in those animals treated.

The compounds of Formula (I) are administered in an amount sufficient to
inhibit IL-8, binding to the IL.-8 alpha or beta receptors, from binding to these
receptors, such as evidenced by a reduction in neutrophil chemotaxis and activation.
The discovery that the compounds of Formula (I) are inhibitors of IL-8 binding is

25  based upon the effects of the compounds of Formulas (I) in the in vitro receptor
binding assays which are described herein. The compounds of Formula (I) have
been shown to be inhibitors of type I IL-8 receptors.

As used herein, the term "TL-8 mediated disease or disease state" refers to
any and all disease states in which IL-8, GROo, GROfB, GROY, NAP-2 or ENA-78

30  plays arole, either by production of IL-8, GROa, GROJ, GROY, NAP-2 or ENA-78
themselves, or by IL-8, GROo, GROB, GROY, NAP-2 or ENA-78 causing another

monokine to be released, such as but not limited to IL.-1, IL-6 or TNF. A disease
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The present conpounds are al so useful in normalizing | eukocyte counts as
well as normalizing |levels of circulating chenokines. 5 In order to use a
conmpound vob oFm9sul a (1) or a pharmaceutically accept abl e PeBRUSO(¥RT60f | N
therapy, it will normally be fornulated into a pharmaceutical conposition
in accordance with standard pharmaceutical practice. This invention,

t her ef ore, site& whichtkos insgange pihalr mcré@ipr eanpanshp 884 whese prodatiosiong an

ef fective, tOX|ca unt _of oun f JFor

phar maceut i cg S%aggrqa 1% S7g°tE aruI ggon% go Sé‘ﬁ?%&,@erg&enaescogﬁ dI‘Eror mul a
(ry, phar m@ggdsgﬁhﬂeyn@ﬁge@byng salts ther eof and phar maceut i cal

conposi tions incorporating such may conveniently be adm nistered by any of
t he rout es conveht isddierajn.ibetermnoe @n@gn@mﬁdmeé@@mw d1$€‘@$e jtaigt wefre,

Iy, I I d f F I
01113 o RS BRLEELLE t PU LA RN O Formi 2
combi ni ng g i ez?}@ aqfole B (1I>t)11ﬂ’1‘ftécﬂo~°1138“@ﬁ(@£ f@%@-ﬁ@fﬁ&ﬁar riers

accordi ng to tional procedures he conpoun roula (1) may

al so be adni oi BNAFEI This mtd/mn]mdaadiseakaswg@m which,dib plays a)mlwmtlhela known,
second t herapeuti cal | y ctl v nd. , These pr oce ures i nvol ve

m Xxi ng, graIWuIPISEIIlCrI’@n ygﬁ gf’a‘?ﬁlg&@ PRLo IDIT’] @ knts as

appr opri at %ukﬂagm&?ﬁhﬁ@g tﬁﬁ?HaEaB'oP‘T IPIIAYIISIazIseIg%beiiZl €6 8f fdahliat the

form and character armaceut |1 cal 'y accept aracter or diluent
is dicta ed[lbmstefmaja»rmmmpomﬁlt aat whese pgdecionndr astid) iswnactrbatedios t o be

conbi ned, the route of adm_nistratjon and_ ot her %cll-known V%HP%‘IJ The
carrier(s) YeStedda respensedpdbtdswonkl thersiare he gonsidened #giseashsiats i%edh t he
ot her 25 i fidgents of the formulation and not deleterious to the

reci pient thereof. The pharnaceutical carrier enployed may be, for exanple,
either a solid oAsudeddurein, thx empl "aptpkink" sdibrs to @y secettes] puigpepdds dme, terra
al ba, sucrose, talg, Pel atin, agar, pectin, .acacia, nagnesi um stearate,

stearic aciHicqhdhe Rwchpnsof elle Al waymelecyle.qyiigh mogdpafes infemelonsy r yp, peanut
oil, ol I V€ Qheen "I%IJF'in Rk 'Inhﬁ?arxﬁkd}g of‘héx%ato%&%ﬁ&f’ersf)br%% Ae Sﬁ&?ﬂ'é | uent

n'ay i nclude tine ay materr al e art, such a yceryl
nono- st ear ameludes, Yhiyie abtyllmded; tg afcmbkinaé amklyeiphukinbs, acgmidess-o'ﬁvﬂd&h 01/ 72960
PCT/ US01/ 09216 A wide variety of pharmaceutical forns can enpl oyed.
Thus, if a ceflp pepduce them. For instance, a monokine is generally referred to as e1ng
produced and secreted by a mononuclear cell, such as a macrophage and/or
monocyte. Many other cells however also produce monokines, such as natural killer
20  cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bone
marrow stromal cells, epideral keratinocytes and B-lymphocytes. Lymphokines are
generally referred to as being produced by lymphocyte cells. Examples of cytokines
include, but are not limited to, Interleukin-1 (IL-1), Interleukin-6 (IL-6), Interleukin-
8 (IL-8), Tumor Necrosis Factor-alpha (TNF-o) and Tumor Necrosis Factor beta
25  (TNF-B).

As used herein, the term "chemokine" refers to any secreted polypeptide that
affects the functions of cells and is a molecule which modulates interactions between
cells in the immune, inflammatory or hematopoietic response, similar to the term
"cytokine" above. A chemokine is primarily secreted through cell transmembranes and

30  causes chemotaxis and activation of specific white blood cells and leukocytes,

neutrophils, monocytes, macrophages, T-cells, B-cells, endothelial cells and smooth
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carrier is used, the preparation can be tableted, placed in a hard gelatin
capsule in powder or pellet formor in. the formof a troche or | ozenge.
The amoumwoof/7®e0id carrier will vary wi dely but preferabCypussldozise from
about 25ng to about Ig. Wien a 5 liquid carrier is used, the preparation
will be in the formof a syrup, enmulsion, soft gelatin capsule, sterile

i nj ect abl e tiigpls ctllsuEhampleaof ammdkenas indlodea uewe sof imuediio 6 EERGiN.

Systom ¢ adiRAT B ROT6NANE: BNAnE: Sl MTB oo MIPSS Erhind Ve, borogtd of
Formta (1) 10 il GEQAl bomb kil SretARERN  AlrmtliinD G ARLy € RYbdrY a2 LD
instillation of su a conpound I1nto the ear, eye.a nose, such that the

conpound daesmabzing igyelsfafcantlhyng emnerkideke bl ood stream In contrast,
system c admnistration refers to oral, intravenous, intraperitoneal and

i ntramucul ar  adBWAEP 48 drempIhaf dormpe (B e phranacgitiqalyagggptable

adm ni stratj i . O 1wl EQUI : i sui table for
penetrati ongaﬁglrlégg(gﬂﬁif?%ééﬂssﬁlﬂrﬁ %lg{o,{%gfi@élf)%g oq! ija|ten f’;lor?r%’r]a |o%£éu§g€lh as

l'ini ments, dopigosition it bembdance vithrveantardhapasicatcal aradticy. OPids divehtadn, e f or
adm nistration to the eye, ear or nose, The active ingredient may conprise,
for topi cdbestpe.flsoielaiesd a PRARACOUgY 0RRRPsIE, GRMPTiSTE a; sieE e BOBT om 1%

to 2% by i ! i much as 10%
w w but ZOV%%(%]%OE%T §%‘fﬂqﬁd§§t&%ﬁ§§mﬂ%@ %?%3%%@?%%% P % g%agfeer ably from
0. 1% t 0101 % oatier odilbdre. For mul ati on. Lotions according to the present

i nvention include those suitable for application to the skin or eye. An
eye lotion may coermprwesef Fpanylp gD sphaeseceutieallyracesptatde altsiharest a8dnt ai ni ng a
bactericid . ialar 1. - t he
preparati o?@%ﬁ%&&ﬁ%ﬁ’?@ﬁé@? p‘??%h@%?%@é& Jé%ﬁ)’ F’lltngré f@%g‘%@%ﬁ&%ki n may
al so i ncl ugeargnofagertutds@ohesitienaltr ysed foradidg bémindtatibhefos iistances wedllyas an

al cohol or acetone, and/or a noisturizer such as glycerol or an oil such
as castor oPPicaly.precakirallyopn by ichdlaien. Biegomnougdye tas(Tp@avbei ng to the

pr esent 'nv%?i-' 1 -50] ' f . ' Lpgredi ent for
exter na15I appll g%%f%ir’]ﬁl Q?ﬁg%/ntlz)gjﬂl} %gaéregg{:eﬂf%@teb%ﬁ R?f?%’gﬁ?%é g%ﬁ?‘%/@gioggr edi ent
in finely dfotriieo(Tpwitheweeirddhidtdtutadadogrion accor8idk Wb t@iven@dnaguspensi on in
an aqueous or non-aqueous flujd, wth the aid of suitable machinery, with a

greasy or rACMEss hp gempotis of FeempayDdeaasaske Mpapistcaebins - 76

conventional dosages in combination with a known, second therapeutically active

compound. These procedures may involve mixing, granulating and compressing or
20  dissolving the ingredients as appropriate to the desired preparation. It will be
appreciated that the form and character of the pharmaceutically acceptable character
or diluent is dictated by the amount of active ingredient with which it is to be
combined, the route of administration and other well-known variables. The
carrier(s) must be "acceptable” in the sense of being compatible with the ofher
25  ingredients of the formulation and not deleterious to the recipient thereof.

The pharmaceutical carrier employed may be, for example, either a solid or
liquid. Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar,
pectin, acacia, magnesium stearate, stearic acid and the like. Exemplary of liquid
carriers are syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or

30  diluent may include time delay material well known to the art, such as glyceryl

mono-stearate or glyceryl distearate alone or with a wax.
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WO 01/ 72960 PCT/ US01/09216 such as hard, soft or liquid paraffin,

gl ycerol, beeswax, a netallic soap; a nucilage; an oil of natural origin
such as aveontsécorn, arachis, castor or olive oil; wool P&r/USE1/09216S
derivatives or a fatty acid such as steric or oleic acid together with an
al cohol such as propylene glycol or a macrogel. The formulation may

i ncor porate any A vdde Y@Mﬁogﬂmwuaéallfvlénwarw espdoyeds Tans.dhi enlic,

cationic or non-ion IC surfa S, a, sorbitan,e

pol yoxyet hy e tura
| e i Gt OB BEp AR B b B MoieSh, e R0 BBhEH o MRin oy

gums, cel | WoxaRr depdiatditess iRkhd fORh R IGCHPSEbLNE. THE BmdtntSdflsbgaceous

Sili cas, an (0] er rngredlents suc as anol 1 n, nmay al SO e i ncl ude OpS
| d oth d t h | | | b | uded. Dr

according tqarmqrmﬁwege‘mdelyrhpémaf@inbmﬂld@rfmmgbog%mglte abejutelgusVben a 10 oily

sol utions ens.i ons. and na di,ssol vin ive
hor edt dnt TS ERERTSERE R Rl B BB 3 BmRrasTiD el Rt

fungi ci dal &R capane/sefil@iyeceibieRqid shdds@nRheve! MdionkGueodSHqmtef er ably
including a surface active "agent. The resulting solution may then be

clarified Ispspansionati on, transferred to a suitable container which is then
seal ed and sterilized t ocl.a i.ntainin t 98-100C for half
an hour. Alternat?RH Xf)ﬁgo 1’&@ B%Y%ﬁf 1 tF@B tﬂ%ﬁég' @W lsﬁ?)i’?(?néti on and
transferr edyk@RulibSIARAMAHNE TRY iftluds Rl 4 p?,h&ﬁfo%f%%mpﬁﬁﬁmfm

bacteri ci daI and fungicidal agents suitab for inclusion in the drops are
phenyl nigr cmmﬁlﬁmah@emderanteozaheb(laab@z%f anf) éhreziabtidbation of sidbor | de (0. 01%

and chl or hexi di ng tate %/%&? :ntﬁl e sol venég for the.preparation
o an-of |y SEPPGHIS I eI BTG HYeRh (R R FERPRPE A Bk SEHRB ene
gl ycoI COin’l@éif'iHébl%d b B Joh@raé?%&sé%ﬁn@gdﬂaﬂﬁsﬁtaﬁéﬁgef&@&@ﬂﬁa?r ally, that is

by intravenous, intranmuscular, subcut aneous i ntranasal, intrarectal,
i ntravagi nantr@venoummtaqpentmoaiead intrhmiusctar drhipistratiore subcut aneous and

i ntranuscul ar f .8 istration are . generally pr ferred
aopr opr at o dosoaregine? PUEBERtork i caif Ml aRRE Sl

convent js0NglrebL5iuHs GHRble foR Ht@%n%ou @ékﬁ\ t6 ke SR BARRKiGIM n' St ered
by inhalation that is by intranasal ora i nhal ati on adm ni stration.
Appr opr i at esudbsaljeinfentspiotions, csenis, anitmmtsblrpﬁste@mndsim}bs susigblaforaer osol

formul ation or. a neter dose inhaler . m repared by conventi onal

t echni ques. 2980 g?uo&tp%ﬁ%@%a%r%po% llﬁa§gl]v E’@g"dﬁ S LR Conpounds of

Formul a (! )to%ﬂ&@l adﬁﬁhlsbfatﬂfnakroﬁm@@% & YRR Wb inRhsleat R 1Y, RS2% bym about
0.01 to about 80 ng/

weight of the Formulauon It may however comprise as much as 10% w/w but

20  preferably will comprise less than 5% w/w, more preferably from 0.1% to 1% w/w
of the Formulation.

Lotions according to the present invention include those suitable for
application to the skin or eye. An eye lotion may comprise a sterile aqueous solution
optionally containing a bactericide and may be prepared by methods similar to those

25 for the preparation of drops. Lotions or liniments for application to the skin may also
include an agent to hasten drying and to cool the skin, such as an alcohol or acetone,
and/or a moisturizer such as glycerol or an oil such as castor oil or arachis oil.

Creams, ointments or pastes according to the present invention are semi-solid
formulations of the active ingredient for external application. They may be made by

30  mixing the active ingredient in finely divided or powdered form, alone or in solution
or suspension in an aqueous or non-aqueous fluid, with the aid of suitable

machinery, with a greasy or non-greasy base. The base may comprise hydrocarbons
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total body weight. The daily parenteral dosage regi nen about 0.001 to about
80 -77 WD 01/72960 PCT/US01/09216 ny/kg of total body weight. The daily

t opi cal dvgag®Isegi nen will preferably be from 0.1 ng toPdBOSMENI216

adm ni stered one to four, preferably two or three tinmes daily. The daily

i nhal ati on dosage reginmen will preferably be from about 0.01 n_?/ kg to
about 1 ny/%egh pehardaseit ertliquid parafifiweglyecrpb beefwaxed msiallimeoaps a swrilagei n t he
art 5 that the t] ant it nd spacin f individual .dosa of a
cormound. or™ ELATaF R g k' o APORE AR Aol LROLH R ET R e eor wi 1
be det er m nedidayafiis or AFhtY Ki@REheX @Ak @bldidRie tipditker Mhbaial@hbY eat ed, the
form route and site of admnistration, and the particul ar patient being

treated, arfdchpspropuiehe sbcplmimsmeapgelh&hel faranigtivadndyineoporsts 4ynal
techniq yes.

Lt.will. also be appreciated by one of skil.l 10 in the art that
the. opt e UBIF strtef g fardReRE 3h SRioRt. flfnltoiiub S e mound
of For mul a £sla)sogHitad cRRABIRESbLFelislldhealesiORtivtheresAl SusE&ﬁﬁ@@ﬁg&ﬁtsVsﬁah per day
for a defined nunber of days, can be ascertained by those skilled in the

art using asoaientduorarelbdeseslerivitives eninveganicanterials suahi asrsilicaseas The

i nvention w.ll no descr.i bed by reference to.the .fol]ow ng biol ogical
15 exanpl esSIW’car?\gé)?@ermrgﬁE?nﬁslsV a[srlgqq%\p.en%&k&b ! %P&)etdo be construed as a
limtation of tih@psaeRediak td M phésesantert MMy taprBE Hetid ool VPLES The
I L-8, and GRO a chenpkine rnhibitory effects of conpounds of the present

i nvent i Bn arily shéutimsionsuspbnsiensendl eaydwi miepared by dissoluing slie acki¥e Recept or

Bi ndi Ass. . [ 12511 .11L-8 (h . I t) .1 tai ned, f Al h
Corp. 0 A ITEGEISH B ELe PO DRIGh LT PREOT STt BB s AR GRO &
i s obtai nedy i@ ahy R sﬂ&%ﬂ@ieﬁ@iv&%ﬁ%ferﬂ?ﬁn@hﬁﬁfg £hefbedtivear e of

anal ytical grade.” Hgh Ilevels of reconbinant "hunan I'L-8 type a and O
recept ors vegent. i kigiresudting $olutk® mapthes dbe dlarificdihy ddeatidvatrenderraitaray cel | s as

Chi mese hane P ouH PR SRS U8 st TR D d RESTR ST REWE ovi ous! y
AT Gt PO N
Tris-HCL, 1N ol tr%sir’éﬂ\gdﬁpﬁé éo%{amér%g’%h%é’imcqgéh%cfu@. Examples of
bactericidal and fungicidal agents suitable for inclusion in the drops are
phenylmercuric nitrate or acetate (0.002%), benzalkonium chloride (0.01%) and
chlorhexidine acetate (0.01%). Suitable solvents for the preparation of an oily
20  solution include glycerol, diluted alcohol and propylene glycol.

Compounds of formula (I) may be administered parenterally, that is by
intravenous, intramuscular, subcutaneous intranasal, intrarectal, intravaginal or
intraperitoneal administration. The subcutaneous and intramuscular forms of
parenteral administration are generally preferred. Appropriate dosage forms for such

25  administration may be prepared by conventional techniques. Compounds of
Formula (I) may also be administered by inhalation that is by intranasal and oral
inhaiation administration. Appropriate dosage forms for such administration, such
as an aerosol formulation or a metered dose inhaler, may be prepared by
conventional techniques.

30 For all methods of use disclosed herein for the compounds of Formula (I) the
daily oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of
total body weight. The daily parenteral dosage regimen about 0.001 to about 80
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30 acetic acid), InmM PMSF (a-toluenesul phonyl fluoride), 0.5 ng/L
Leupeptin, pH 7.5. Menbrane protein concentration is determ ned using

Pi erce Covoni/taves assay kit -78 WO 01/ 72960 PCT/ US01/ 0921BCT/WSOIMg21%0Vi ne
serum al bum n as a standard. All assays are perfornmed in a 96-well mcro
plate format. Each reaction m xture _contains 1251 |1L-8 (0.25 an or 1251
GRO a and omg/kg/qfitotakbqdy. weghts (The daily gonigal dpsage regigngn n@&fﬁmﬁm@w § 20 mv

vsor, 5 0. RO EfAS 130 B Ml B o sl O B s - 5
conpound of dailyntKieehily ishatdibadiovdpeabzihra Wit @nefprablydbesfah \wboutic0IDMSO so as

to reach a final concentration of between 0.01nM and 100 uM  The assay is
initiated bipededpabey long/kgpsy day. -Is wilhplsa be 1eqqgpized by padh tilhipdhaetir e t he

Fitor et oacme ot A B R g B A R e 4 57 E e
w th 25 nmM Ra@iula {9 orrvbHarnebdtically addepgBiOtalt tidréof vl B BAteringd byakeHAPS, pH

7.4. The filter is then dried and counted on the 'Betaplate |liquid

sci nti | | at i BuEesadesient giibe cerdition bring treated thgsformgy ropieyandisiteofcept or i s

al so referr ] i - 1.8 .he r nmbi nant
PR e R R S SR e A S ey

15 Repr esenbaddtenif@imppesitien@dnal echitlyaes( ) wilExasrpe eppracibted bPondravekill
exhibited positive inhibitory activity in this assay at 1C50 |levels < 30

UM Cheffdt a%i the Al shay theropsimad coumse of {reatpats be-ythe nypwer pledosef oftthese conpounds

Pr ot ocol < 1 RS gy oD W e BRIl oggile R BRRET biiihedart o

di scl osure fo aidREfEPRIEAbEGSARYS i By ascatShaligethobe §kiBedilthe &t Msin%leuf[ rophils
where isolated from human bl ood as described in Current Protocols in
| mmunol ogy Sesventionabegyse af trggiment detzrminatipiestsdi scl osure is i ncor porat ed

Gro 0, Goy andt i o i AL AR HesciiRE BURPERT APy okl P

25 chanber §&Neaples Whiohare faallynilahitive ¥Bl aRinod teBOeaRtried dsulihgitvpest 0. 1 and
100 nM The two chanbers are separated by a 5 uM pol ycarbonate filter.

When conpothedeorsrofithe Brepeny éienton.are tested, they are mixed with the cells
(0.001 - 1000 nM just prior to the addition of the cells to the upper
chanmber. Incubation is BIOLOGICAL EXAMPLES

The IL-8, and GRO-0. chemokine inhibitory effects of compounds of the
present invention are determined by the following in vitro assay:

20  Receptor Binding Assays:

[1257] IL-8 (human recombinant) is obtained from Amersham Corp.,

Arlington Heights, IL, with specific activity 2000 Ci/mmol. GRO-« is obtained from
NEN- New England Nuclear. All other chemicals are of analytical grade. High
levels of recombinant human IL-8 type o and B receptors were individually

25  expressed in Chinese hamster ovary cells as described previously (Holmes, et al.,
Science, 1991, 253, 1278). The Chinese hamster ovary membranes were
homogenized according to a pfeviously described protocél (Haour, et al., J. Biol.
Chem., 249 pp 2195-2205 (1974)). Except that the homogenization buffer is
changed to 10mM Tris-HCL, ImM MgS04, 0.5mM EDTA (ethylene-diaminetetra-

30  acetic acid), 1mM PMSF (o-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin, pH

7.5. Membrane protein concentration is determined using Pierce Co. micro-assay kit
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al l owed to proceed for between about 45 and 90 mn at about 37Cin a

hum di fied 30 i ncubator with 5% CO2. At the end of the incubation period,

t he pol yowo bormate nenbrane is renoved and the topsi de waBOwdSotd¥e16menbr ane
t hen stained using the -79 WO 01/72960 PCT/US01/09216 Diff Quick staining
protocol (Baxter Products, McGaw Park, IL, USA). Cells which have

chenot axed 5912 bpyirchsnBRialamin s ¢ papdariy Adlaseays arapariosmad i £ 9osedpe.

Generally, four fields are counted for each. s , these_nu s are
averaged t o™ QIéthIJ%natveﬁasﬁéeaﬁu%wme C@erapr&ai% 810> %%3251 Each

sanple is t ed 1L P! dr§Rle A 0 ast four
tinmes. To cgrﬁpzfgﬁh&;glglﬁg]?%gsf??i@e cdﬁ?g%ffgg% g’)ﬁsrﬁ%e%@%?rﬁpegg%géfﬂsﬁadded,
these cel | sBisefrispfopahe hd0. AaxiITHe KOEbTas P 8.0f éspaniag 1 mMBIgSe4,s. I n
the case where a negative control (unstinulated) is desired, no chenokine

is added t 0.1 meMBIIT A2 Timddrblerand DHB 7 CHASTSs noewdBigionedmg oh eoppwindi ofe
cotl o 10" eitels Betid ¥R Tas biop PRRESEER S RBE GRS RedSiameiion are .

tested for dfAgkdiraiBhbF b¥iwlen BIOENOIUndEI0BSIMS Fhe ﬁﬁhgﬁ%ﬁitifaféar’ﬂymdﬁﬁibn of
neutrophils. Neutrophils are isolated from human bl ood as “described in

Current Prot2gal 8. i Afdrmiie hogismMelnpetaturSernblats ihirtesfoddRirk iz 0. 88 X
106 cells suspended in Ringer's Solution (NaC 118, KCl14.56, NaHCO3 25, 15

KH2PO4 1. 036-@ell bawesterionto algkpeSber fitkgrmpt-blpcked vaitle 1 i odgethylenimanh wel | of a
96 wel | pl in, a yol f._ 50 T i a S ed St
conpoun (O&ég’lééhfﬁ%@’a%% fthmgs Wﬁk&é@%ﬁ@ E‘i)mﬁ\&}lfl&‘ﬁifj‘amﬂ%% ’a vol une
of 50 ul ( ( i cells
e al loned ? A NLE PR 0F P ORP h #i e Bas W Bledald Phumd ST 2
GRO i, GROyBabplhdRqiddcimilfation cowflerc dMheeadonstiha o8 Ko, &k Typd 0GEcephdrnas
added. The reaction is allowed to proceed for 45 mn before the 96 well
plate is cefflsprefgead (argeirgs thenan-perapsgiveaecegior gpd theaecamliaam dk-2nt

removed. This supernatant. i s added.to second 96 || plate followed by
o a1 oz SRR IRk B AR A TR SR BoUa - MG, Nova Bt ochem
La Jol I & CA) t OrRépréderifakive napotnds of Borndila 1) U mplél Se&0l06athve BxiabsPhat e
buffered 25 saline. Immediately, the plate is placed in a fluorescent 96

wel | pl at e pasitvednhipiGyygictiviey inxdBBassay 4t [Cpplescls BefwYld, MA) and dat a
collected at_ 3 mn_intervals according to the nethod of Nakajima et al J.
Bi ol . Chem ChemotaxisAA§say79) . The

The in vitro inhibitory properties of these compounds are determined in the

neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol.

20 I, Suppl 1, Unit 6.12.3., whose disclosure is incorporated herein by reference in its
entirety. Neutrophils where isolated from human blood as described in Current
Protocols in Immunology Vol. I, Suppl 1 Unit 7.23.1, whose disclosure is
incorporated herein by reference in its entirety. The chemoattractants IL-8, GRO-q,
GRO-B, GRO-y and NAP-2 are placed in the bottom chamber of a 48 multiwell

25  chamber (Neuro Probe, Cabin John, MD) at a concentration betwgen 0.1 and 100
nM. The two chambers are separated by a 5 uM polycarbonate filter. When
compounds of this invention are tested, they are mixed with the cells (0.001 - 1000

nM) just prior to the addition of the cells to the upper chamber. Incubation is

allowed to proceed for between about 45 and 90 min at about 37°C in a humidified

30  incubator with 5% CO». At the end of the incubation period, the polycarbonate

membrane is removed and the topside washed, the membrane then stained using the
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amount of El astase released fromthe PMNs is cal cul ated by neasuring the
rate of MOQOSuc-Al a- Al a- Pro-Val - AMC degradation. -80 WO 01/ 72960

PCT/ USO1MQBLBERISNTNF-a in Traumatic Brain Injury Assay ThePQrasano2gwssay
provides for exani nation of the expression of tunmor necrosis factor nMRNA
in specific brain regions, which follow experinentally, induced |ateral

fluid- per cREEQuickstaninapratods! Bateriradyety, @aw Rankalls USkyl Cells which
Spr ague- Da"%a% gaé‘métgwﬂé% ¥l§3 ﬁqk?neia %er gﬁﬁ%l %o%%ae‘éf &sl;nrgcé)&c%@cegé“ obarbi t al

(60 no/ kg, ssion brain injury of

nmoder at e se@@;rdrznw (ol FieRlsiirg c«ﬁmtudefbﬁsacﬁ\s@mpmmek@ﬁﬁmwr@aﬂécuva;fagéd @t al cortex
(n=18), or "shant' treatnent (anesthesia and sur%{mg without injury, n=18).
2

Ani mal s ar eglg%tﬂ}elaﬁ’?@é@lnwb@élfépﬂ% whichhadmigrateg aple is {g8ied 19 nj ur y;

Ez)?lr QSDOS[’lgI g gdrteea eacbﬁéHTB&%{c?%P ?té?aSF %Or‘ﬁ § egrigicglfﬁ :5%1 Pg%?rtex (L9,

adj acent t oconfoliéstd) ﬂ@éé@%&indﬁ@ﬁd&kﬂ fhe&) cells %}frés@ﬁﬂﬁ@ﬂia&ﬁn@lﬂlcﬁéﬁﬂiacﬁé ea in
the right cortex (RA t hi ppocanpus (LH) "and right i ppocanpus ( RH)
are prepar egsponse ef thkpllsarla thesesise tdiresmer grbye ¢asitgl ﬁm@tlmnbmd[))@ﬁ desttpdn s

erforned and |tat rel.ative t T con

(mmcr ophaganeorSigmbe 1A U nollom el ToePEhen A al bedhoshiops
observed i nedatiol dfihd %egzafuvééomalr& ¥Rnfané aﬂimotﬁbﬁ% AtiPiey 60MMBREIRI W t h
sham), LC (10521% 0.05) and LA (698% p < 0.01) in the traumatized

heni sphbr e Elahtaseﬂeehmmgyx nj ury An i ncreased TNF- a nRNA expr ession is

2 500 a6 hr R sownneuaty Bbisgiverkionats S irskieir pRiy st eprgfastise” ¢ P

contral ater S din RH
Canose o Blpr PRGN B TR s ACIZROST 0, P

(759 and Rfes(ifed%n Cuprest Proftiwplsah Imniumoluigly Wudtl, 8tippdd Hinit 7Bl 10vitMNsi nj ury.
In sham (surgery without injury) or naive aninmals, no consistent changes
in expressi®B8 nflOFNEls sspdRMed ar RingbeeSaleton (NeéH;llSpKCi Ho6oNHIEDn 28 eas i n
either hem sphere at any tines. These results indicate that foll ow ng

par asagls t aKHpPQud- Qi*eﬁdmﬁ? &h 1bHEPES Sl pH T-fieare plaged &l cagk predfiadle of
TNF-a nRNA is 25 altered in_specific brain regions, including those of the
non- t r aunmat VelbBlatfdriasiphapeof %? %J o thigplafe isadgigd éhetféstwﬁaweéndwg}-% growt h

factor (NGR) toﬂl’hg/lfﬁl' at%l&&h@ of f, S piht, a&h Pho1nGY bekH HP@OL%/E}H} é‘&c{ri vat ed

astrocytes, trauna era 1on 1n gene expres NF- a

Plr gﬁfra an i ”i@fﬁ%&x@%ﬂ‘épfnea \!'cﬂurﬁ%iﬂsé e BRNL Be1RNEe HIRGIRRAL I} AR 37 @8Pggse L0 ONS

C02, 95% RH) for 5 min before I.-8, GROa,, GROB, GROy or NAP-2 at a final

20  concentration of 0.01 - 1000 nM was added. The reaction is allowed to proceed for
45 min before the 96 well plate is centrifuged (800 xg 5 min.) and 100 ul of the o
supernatant removed. This supernatant is added to a second 96 well plate followed
by an artificial elastase substrate (MeOSuc-Ala-Ala-Pro-Val-AMC, Nova Biochem,
La Jolla, CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered

25  saline. Immediately, the plate is placed in a fluorescent 96 well plate reader
(Cytofluor 2350, Millipore, Bedford, MA) and data collected at 3 min intervals
according to the method of Nakajima et al J. Biol. Chem. 254 4027 (1979). The

amount of Elastase released from the PMNs is calculated by measuring the rate of

MeOSuc-Ala-Ala-Pro-Val-AMC degradation.
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CNS I njury nodel for IL-1(3 nRNA 30 This assay characterizes the regional
expression of interleukin-113 (IL-1B) nRNA in specific brain regions

fol | ow ngverp®dstrent al | ateral fl uid-percussion traumati BCOUSWORTS ury
(TBI') in rats. Adult Sprague-Dawl ey rats (n=42) are -81 WO 01/72960

PCT/ US01/ 09216 anesthetized with sodi um pentobarbital (60 ng/kg, i.p.) and
subj ect ed tBNFax by Braurhati¢ BrajordojmyiAssaprain i njury of noderate severity

2.4 atm) centered over the |ef t enporapari etal cort.ex (n=18), or. "shani
5 r eat ment ) (anest rsseé‘hassémﬁ’éﬂcifs\ﬁﬁ“t%n‘gﬁ‘fn luoﬂjogF‘S?)?Xpﬁﬁf'lﬂﬁf’imé‘?%)@%{&?lﬁf i ced

at 1, 6 andped: HRN RS bpdelHcbriin r@%@h@%\/Iﬁ&%ﬂ@@nexﬁ&‘i’m@nt&ﬁﬁ%ﬂ&c@@ﬁﬁi‘érﬁpﬂﬁﬁ-
|l eft (injured) parietal cortex (L t he

1), corresponding area 1n
cont r al at er@rcuskigh trapmatie krafiR@)yry ¢®Bl)ex ratslj Adel Sptague-hjaseydrapaini=é2)akereor t ex

, di .adj j i gh o left .
I R e NN LD T
i sol at ed a[}%rmEibg%%%r&jﬁﬁy of MYRetAé nggﬂzvzﬁémpﬁé hehdeshapd ke quantity of

brain tiss IL-1 § 10 presented as percent relative radioactivity
of |L-1B pasinpbiapanieiel cyptesn o= IRNAorikhah' rewimehtqantathesin aht swgaryewigledut injryl hr
following brain injury, a mark and significant  increase.in expression of
|L-113 nRNATIS) opBERYE are Sﬁcrtfgfe?g’d. apHfigR abfysqn 24 hrceet gy, s p < 0.05
conpared w Rl 9 : : O p <
0.05) in ¢ nom PR Rl cdmples o & () PR (o dPd (T B o P g At e

post i njour ycdntralateeallr{ghf 4ok @3G), cortex qdjaceit.t0 Wjumd patietal Sorek.(B29, p < 0. 05) .
In sham or nai ve ani ma

.S, no expression of |L-1B nRNA i s observed in any of
the respectdirePBdingrdizcensarearidie righlsqarey $§&%@P@%@Pﬂ%®@ﬁ&g§ﬁau t he
t enpor al d i - a@lﬁr' i i i e £l
brain regi ?ﬁgﬁ@ﬁggg (@%éﬂlbé)%% cr andéésmi@% aggi?g{??/egzdtg,ﬂlﬁsﬂuc ﬁgglbﬁﬂgﬂﬁ 12‘3 a
rol e in theispegbmigdoandrjuiantitatead rélbtiveptstin TNF-oopsitivierohtrol Ry Allutacrophagd #n t ed
to patents and patent applications, <cited in this sgeci fication are herein

i ncor por at elP03y). remarkaddacraaseiof TOHC 19 R A pRIassiongsbbseserd igr-thel0d=+17% of
2P 162l i L bbb SSR, T RRRARL B B P R UpRRDES,
i nvention ineloustfe tRItRiublaliesH heddisSido dhieolSwibenasf. . AMatrdk&BtNpng and
i nprovenent's of the enbodiments specifically disclosed herein are within
t he scope ofRNfeexpedsinmiinglselohsarsed Wit 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- o mRNA is increased in RH (46+2%, p < 0.01), RC
20  (4+3%) and RA (22+8%) at 1 hr and in RH (28+11%), RC (7+5%) and RA (26+6%,
p < 0.05) at 6 hr but not at 24 hr following injury. In sham (surgery without injury) or
naive animals, no consistent changes in expression of TNF- oo mRNA are observed in any
of the 6 brain areas in either hemisphere at any times. These results indicate that following
parasagittal fluid-percussion brain injury, the temporal expression of TNF-ot mRNA is
25  altered in specific brain regions, including those of the non-traumatized hemisphere. Since
TNF-qa is able to induce nerve growth factor (NGF) and stimulate the release of other
cytokines from activated astrocytes, this post-traumatic alteration in gene expression of
TNF-ca plays an important role in both the acute and regenerative response to CNS trauma.
CNS Injury model for IL-1 mRNA
30 This assay characterizes the regional expression of interleukin-18 (IL-183)
mRNA in specific brain regions following experimental lateral fluid-percussion

traumatic brain injury (TBI) in rats. Adult Sprague-Dawley rats (n=42) are
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further el aboration, it is believed that one skilled in the art can, using
the preceding description, utilize the present invention to its fullest
extent. WepefIse the Exanples herein are to be construeBCERESOmMicy
illustrative and not a limtation of the 30 scope of the present invention
in any way. The enmbodi ments of the invention in_ which an exclusive

property oranspthetizedguth sodiym paiigbarpisal 469 medeg, 8- BY pehigcted wlatpyal 01/ 72960

PCT/ US01/ 092 1: . I . f f w5 SO
NR R or N greliion Biafh Al oy hiogerdue (GrERIROUEDlcchidfbalBbME R > B0
consi sting tefnpeipatetal@siibx (£ 13) N SIRLS' trddtBent (AkksBeth @R durgbiyQPiRily and

S(O 2R17; RR' is independent]y selected fromthe group consisting of
hydr ogen, NRBRY), Aspmalsqg sacficedplids (6 and 2 hr. pasyingtiry Abpday remeyeg) and

C2- 4al kenyl ; C | kvl - y rvl.

het er oa?jgl Sﬁﬁ%&l{gy@ ég(#elfé fég%lﬁrgﬁgﬁlﬁtala%ﬁﬁw’ %&eé&o&?{ln%%r%% mﬁ}éef erocyclic
Cl- 4al kyl , cntraRtdgtrithocytds GR@Zéa{éX%ﬂﬁbemb atjdred pltietibeddfex\ARh noi eti es
may be optionally substituted one to three tines independentl by a

subst i t uentcosEspndig Fdianent area by tbe pebiciesics (RAY left hirpoeryeris (hih) pad
oottt il e R ARy N s TRl R
NRIC( O) Ra, hydtidiAatiRa waSpeHneid and Gheuadkity B 4iRaissud(I0) LANRRIRZA isand
NHS(O tRa; or 20 the two Rb substituents join to forma 3-10 nenbered ring,
opti onall y presenied;aspeesgniistative sadavastingy of H-dRinpsitivmmeesoplasge &Mk hich
subatut e Gl o ot RO o he Pt A, PR 0950 . o
from the gruRagdATkpiekdign 6f IY1HHRNA & obsBALOGENC (D0.DE0.7% itive 25
hal osubstituted C1-10 alkyl, C1-10 al kyl, C2-10 al kenyl, | -10 al koxy,
control, n=6, p < 0.05 compared with sham animal), LH (24.5+0.9%, p < 0.05) and
LA (21.5+3.1%, p < 0.05) in the injured hemisphere, which remained elevated up to
15 6 hr. post injury in the LC (4.0+0.4%, n=6, p < 0.05) and LH (5.0+1.3%, p < 0.05).
In sham or naive animals, no expression of IL-18 mRNA is observed in any of the
respective brain areas. These results indicate that following TBI, the temporal
expression of IL-18 mRNA is regionally stimulated in specific brain regions. These
regional changes in cytokines, such as IL-18 play a role in the post-traumatic.
20 All publications, including but not limited to patents and patent applications,
cited in this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth.
The above description fully discloses the invention including preferred
25  embodiments thereof. Modifications and improvements of the embodiments
specifically disclosed herein are within the scope of the following claims. Without
further elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. Therefore the
Examples herein are to be construed as merely illustrative and not a limitation of the

30  scope of the present invention in any way. The embodiments of the invention in

which an exclusive property or privilege is claimed are defined as follows.
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hal osubstituted Cl-10 al koxy, azide, (CR8R8)gS(OtRa, (CRBR8)gORa, hydroxy,
hydr oxy substituted Cl-4al kyl, aryl, aryl Cl-4 alkyl, aryloxy, arylCl-4

al kyl oxy,we@B73® 01/ 72960 PCT/ US01/09216 aryl C2-10 al kergl/uséuadercoar yl ,
het eroaryl al kyl , heteroaryl Cl_4 al kyl oxy, heteroaryl C2-10 al kenyl,

het erocyclic, heterocyclic Cl-4al kyl, heterocyclicC2_10 al kenyl,

(CRBR8) gNR4R5, C2-10 al kenyl C(O NR4R5, (CR8Rg)gC(O NR4R5, (CR8R8)(q

(O NR4R10,W§§%%69<}:58R8) gC(O R11, C2-10 al kenyl C(O R11, 5

(CR8R8) gC( O Qal kenyl C(O OR 11, (CR8R8)gOC(O R11,

(CR8BR8) gNRAC(O) R11, (CR8R8)q NHS(OtR13, (CR8R8)q S(OtNR4ARS,

(CRBR8) qC(NR4) NR4R5, and (CR8R8)q NRAC(NR5)R11l; or two Y noieties together
f orm O (CH2)-s- O pdreompsurdoghefeBalad saturated or unsaturated ring, such
that the al kyl, aryl, arylal kyl, heteroaryl, heteroaryl alkyl,

het erocyclic, and 10 heterocyclical kyl groups nmay be optionally
substituted; Rl is independently SeJNRRed fromthe group consisting of

hydr ogen, hal ogen, nitro, cyano, |C I-ég) al kyl, hal osubstituted CI-10

al kyl, C2-10 al kenyl, Cl-lo alk I gslbstiztted Cl-1 Cal koxy, azide,
S(OtR4, (CR8R8)q S(OtR4, (Rya hydroxy 3 Ruted C 1 _4al kyl, aryl,
aryl C 1-4 alkyl, aryl C2-10 al ~.a OXY, /1 C 1-4 15 al kyl oxy,

het eroaryl, heteroaryl al kyl, heteroarﬁ C24310 al kenyl, heteroaryl Cl-4

al kyl oxy, heterocyclic, heterocyclic -4al kyl, heter é@ycl i cCl- 4al kyl oxy,
het erocycl i cC2-10 al kenyl, (CRgR8)qg NR4AR5, (CR8R8)gC(O NR4R5, C2-10 al kenyl
C(O NRAR5, (CR8R8)q C(O NR4AR1O, S(O3R8, (CR8R8)q C(O R11, C2-10 al kenyl
C(O R11, Czwhd&reimt kenyl C(O OR11l, (CR8R8)g C(O OR11l, (CR8R8)q OC(O) R11, 20
(CRBR8) gNRAC(O) R11, (CRgRg)q C(NR4)NRARS5, (CRBR8)g NRAC(NRS5)R11l, (CR8R8)q
NHS( O) t R13, Rawlf(c@def(mgh%xrew RPRsEsing Of cYans. RR 1ot EONEXIsRageRk ter  form

O (CH2)sO or 6 ered s rated or unsaturated ring, wherein the
al kyl, Hryl, ?@’P‘éﬁkw , 1é’r%’§r§{)§]2 d heterocyclic noieties may be
optionally ubstituted. .25, 2. The conpound accor di to jm 1 erein R1L
o Gubet i L RBH bRy I B BAME RSk Sh PPN R ol 5!
The conpound ogqi o. i i j I ’ nitro.
2. “The. bonpou BCdeT gt A S AT GRadlferE Py £ YRIGuR)

C1.5 alkyl, heteroaryl, heteroarylC1-4alkyl, heteroarylCp_4 alkenyl,

heterocyclic, heterocyclic C1-4alkyl, and a heterocyclic C2-4alkenyl moiety, all

15 of which moieties may be optionally substituted one to three times independently
by a substituent selected from the group consisting of halogen, nitro,

halosubstituted C1-4 alkyl, C1-4 alkyl, amino, mono or di-C1_4 alkyl substituted
amine, OR,, C(O)R,, NR;C(O)OR,, OC(O)NRgR7, hydroxy, NR9C(O)R,,
S(O)mRa, C(O)NRgR7, C(O)OH, C(O)OR,, S(O)(NRgER7, and NHS(O)Rjy; or
20 the two Ry, substituents join to form a 3-10 membered ring, optionally
substituted and containing, in addition to optionally substituted C1_4 alkyl,
independently, 1 to 3 NRj, O, S, SO, or SO» moieties, which moieties can be

optionally unsaturated;
R™ is selected from the group consisting of Y hydrogen, halogen, nitro, cyano,
25 halosubstituted C1-10 alkyl, C1-10 alkyl, C2-10 alkenyl, C1-10 alkoxy,
halosubstituted C1-10 alkoxy, azide, (CRgRg)qS(O){Ry, (CRgRg)qOR,, hydroxy,

hydroxy substituted C1-4alkyl, aryl, aryl C1-4 alkyl, aryloxy, arylC1-4 alkyloxy,
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-84 WO 01/ 72960 PCT/ USQOL/ 09216 5. The conpound according to Claim#4
wherein Rl is independently fluorine, <chlorine, or bromne. 6. The
conmpound ve@ooTx¥sg to Claim 1 wherein Y i s nono-substitut BATUROd9R162" -
position or 3'- position, or is disubstituted in the 2'- or 3'- position of
a nonocyclic ri ng12 5 7. The conpound according to Claim6 wherein Y is

hal ogen. 8. Tﬁé’l risoullsenyhdietarenrrily hetgraardalivy 4 hoteaasyliC 1v4 ﬁEi}’qufdelp‘éﬁQ@mI y

fluorine, chl

wher ei nRb | o Gyt Sl Tereroey Sl ero et § 1o Imeicleopdd WPH G 0) o
) CRa 1 T d |

o is L or 2 FoRERo UG AGERS R P EROBRIR s T aRe T ReBar ¢1§81?§§?832n

C1-4 11T

corrpouﬁd gccoréé?ﬁRﬁ{lf% PW&E%%@@&@WF‘%‘%?% group consi gti ng

of: 15 N (2- br(aﬁgﬁgﬁ@(b? oRY [('5’2 £o n?léc@mquwlﬁ%Rs)qOC(O)Ru,

(N', N'di net hyl I fony ‘pHenyl | ¢yanoguani d
N-[ 4- chl or o- 2(bRgR RIARTGC(O)R I (CrgRES MRS ! (XY PBEONNR RS (2, 3-

di chl or ophenyl ) Cyanoguani di n

N-(2- br OrmphemzR);ngq] qumpms ?anhxciRgR\g)qBN gC(NRSIFQnHBf haxyreséibyds) pyrrol i d

in- 20 1-yl] am nosul fonyl phenyl] cyanoguani

N- (2, 3-di chl otagetienydrin OHCHD) Ol @rads -6 mbEned 3atufiédror ndaturated ring, such

met hoxyrret hyI )pyrrolidin-1-yl]am nosul fonyl phenyl] cyanoguani di ne;

N- phenyl - [llh&tt thecﬁlblmafﬁydr}dadkmh‘ftwﬂy)lrl(ezerm dkylrbetesocy@ios ed i din- | -
yl ] am nosul fo ano uani. di n . )

N-(2- br@mphe%ﬁeg) qyc[al%(yiéf%’lp n@y@@pﬁ%ﬁg EstiBtedat hoxymet hyl ) pyrrol i din-|
- yl]am nOSMLisQH&éﬁEH@&M ]se}e}é@a%@ﬂiecgr&q) cd}{sisangoﬂhfd}bggnomsgeﬂ hitN, cyano,

[ 4- chl or o- 2- hydr oxy- 3 2- met hoxynet hyl ) pyrroli din-

1-yl ] am nosul 1Qqop ﬂhﬂnyﬂbswgame@uamd aligl, 0% (@ alkenyIpOng palkoxhl -
[ 4- chl or o- 2- hydr oxy-3-(N "- 30 isoxazol i di nyl am nosul f onyl phenyl ]
cyanoguani di n&alosubstituted C1-10alkoxy, azide, S(O)iR4, (CRgRg)q S(O){R4, hydroxy, hydroxy
substituted Cj-4alkyl, aryl, aryl C1-4 alkyl, aryl C2.10 alken};l, aryloxy, aryl C1-4
15 alkyloxy, heteroaryl, heteroarylalkyl, heteroaryl C2-10 alkenyl, heteroaryl C1-4
alkyloxy, heterocyclic, heterocyclic C1-4alkyl, heterocyclicC1-4alkyloxy,
heterocyclicC2-10 alkenyl, (CRgRg)q NR4R5, (CRgRg)qC(O)NR4R35, C2-10 alkenyl
C(O)NR4R35, (CRgRg)q C(O)NR4R10, S(O)3Rg, (CRgRg)g C(O)R11, C2-10 alkenyl
C(O)R11, C2-10 alkenyl C(O)OR11, (CRgRg)q C(O)OR11, (CRgRg)q OC(O)R11,
20 (CRgRg)aNR4C(O)R11, (CRgRg)q C(NR4)NR4Rs5, (CRgRg)q NR4C(NR5)R11,
(CRgRg)q NHS(O)R 13, and (CRgRg)q S(O){NR4R35; or two R1 moieties together
form O-(CH2)sOora5to 6 membered saturated or unsaturated ring, wherein the

alkyl, aryl, arylalkyl, heteroaryl, and heterocyclic moieties may be optionally
substituted.

25 2. The compound according to Claim 1 wherein R1 is substituted in the 4- position

by an electron withdrawing moiety.

3. The compound according to Claim 2 wherein R1 is halogen, cyano or nitro.

4. The compound according to Claim 3 wherein R1 is halogen.
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N- (2, 3-di chl orophenyl )-N -[4-chl or o- 2- hydr oxy-3-(N'-

i soxazol ivdd nyvzeé nosul f onyl phenyl ] cyanoguani di ne; PCT/US01/09216
N- ( 2- bromophenyl ) - N -[ 4-chl or o- 2- hydroxy 3-(N'-

tetrahydr0|soxaz | am nosul f onyl ) phenyl ] cyanoguani di ne; 5

N- (2, 3- di ch-or opﬁ@mn)pqun d pacording rt@Cﬁum \dWhsegindR [ igindependently fluorine,
tetrahydr0| xazyl nosul f onyl ) phenyl ] cyanoguani di ne;

N- (2, 3- dchaglﬁﬁMBH JURE-- [ 4- chl or 0- 2- hydr oxy- 3- ( 4-

t hi onor phol ¢ nyl i ) . ) .
N-[ 4- chl or 0 52 h&gi? AN Ju?ﬁr\éwﬁ?ﬁiﬁgwy b1fEANREseR HidBono-substituted in the 2

- di net hyl apnsnMLdrBOrpplsipphanyk Histbstit@ed irotho (2R @n BI- positin pf & mongesahic dinge ;
QIIJI( fzol,?];,?rrﬁg §|n%/l ke % éf?(;?gdlglgrt]gg au)l(l 6_\%hérgmo% 1sdha5(?|e(r)1m)r phol i noj ami no

N- (2, 3- chl og ophefiy éongé)ouhé EéUr&’ih%g@cMﬂrMMerém(‘f‘ IR EGRLBERIDERRRE! No) am no

sulfonylphenyl] cyanoguani |ne

N- ( 2- br onopdigayne) eNbropdae hl or o- 2- hydr oxy- 3- ( N' - net hyl pi per azi no) am no

sul f onyl phenyl ] cyanoguanldlne

N (2, 3-di ch¥-or opﬂwrypqqn pecEfing t@ Chaim lqwhszgindRi i hydrasensfF pi4dkelz Criod ami no
sulfonylphe ano ani

N-( 2- bronnp éﬂﬁlﬁy @H&EB§&§°H§&QH%§&3-(N‘-ethyInnrpholino)anino 20
sul f ony

N- (2, 3- rop anc}?gﬁ%dlﬁ&gwg%c?l%wgy?ng %\Pal"?eeflnw%?fp%ﬂ 1ﬁo) anm no
ZE‘LLFB%?S%% 3T 2N 85 Mooy TRORTEN, & kel £ oy

sul f onyl phe,
N-(2,3-dich rop enyﬁyéﬁb)@{}g C[?(@I)O 3_ hydr oxy- 3-[ N'- et hyl - 2- ( 2-

ethy|pyrro'lﬁ'nOTﬂé%Bd%%u%Hbﬁ&ﬂ&h@h@@%inPNQHEHW§§ﬂ&&éEﬁDn1ﬂw roup
N- ( 2- br omophenyl ) - N - 4-chl oro-2- hydroxy-3- [S-(+)-(2-car oxy)pyrrolldl n-

|- yI]anlnﬂnsuhm@n&lpheny} cyanoguani di ne; N-(2, 3-dichlorophenyl)-N - {
o 2 O S S R SR gyl 8 30y o
(N",N"dimethylaminosulfonyl)phenyl] cyanoguanidine;
N-[4-chloro-2-hydroxy-3- (N",N”-dimethylaminosulfonyl)phenyl]-N*-(2,3-
dichlorophenyl) cyanoguanidine;
N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-[S-(+)-(2-methoxymethyl)pyrrolidin-

20  l-yllaminosulfonylphenyl] cyanoguanidine;
N-(2,3-dichlorophenyl)-N’-[4-chloro-2-hydroxy-3-[S-(+)-(2-
methoxymethyl)pyrrolidin-1-yljaminosulfonylphenyl] cyanoguanidine;
N-phenyl-N’-[4-chloro-2-hydroxy-3-[S-(+)-(2-methoxymethyl)pyrrolidin-1-
yl]aminosulfonylphenyl] cyanoguanidine;

25  N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-[R-(2-methoxymethyl)pyrrolidin-1-
yl]Jaminosulfonylphenyl] cyanoguanidine; h
N-(2,3-dichlorophenyl)-N’-[4-chloro-2-hydroxy-3-[R-(2-methoxymethyl)pyrrolidin-
1-yl]aminosulfonylphenyl] cyanoguanidine;
N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-(N"-

30 isoxazolidinylaminosulfonylphenyl] cyanoguanidine;
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N- (2- br ono- 3-f | uor ophenyl ) -N -[ 4-chl oro- 2- hydroxy-3-[S-(+) - ( 2-

nmet hoxynmet hyl ) pyrrolidin-1-yl]sul fonyl phenyl] cyanoguani di ne; -86 WD

01/ 72960 WAC#1/14860/ 09216 PCT/US01/09216

N- (2- phenoxyphenyl ) - N - [4 chl oro- 2- hydroxy- 3-[ S- (+) - (2- net hoxynet hyl ) pyrrol
idin- 1-yl]sul fonyl phenyl ] cyanoguanl dine; and N-(2-benzoxyphenyl)-N

[ 4- chl or o- ZNHQérdmlg«lOB)PPSl}(l)i-N (‘Echiemhyfﬂmtm@r(}\b’yr rolidin-

1-yl]sul fon ano idin or _a.pharmaceutically acceptable
salt thereo O’Paf P‘%ﬁhﬁﬂé g%‘ﬂ?ﬁ?%%ﬁc%’%%‘??lfj@ﬁ conprising a conpound
accordi ng tQ- (Qrbyoﬁgphegg,91m’q4jehl&o:glh}@@@kya3_@har maceuti cal |y acceptable
carrier or diluent. hod of treating a chenoki ne nedi ated di sease,

wher ei n thetetrhléfﬂmqnﬁW@Zylbhmulfm}é)Phﬁwchmogu&mdl@%ept or in a mammal, which
met hod conpi 56s | an effective armunt of a
conpound of t(zé 121% a}c?ngﬂl ﬁlaoﬁol?’g?@mé}ﬁw Claims 1 to 11. 14. The
et hod. ac e O dhiGirdiGor G aifiddulbe 1 Bn ey diBEHENaihs af flicted with a

chenoki ne nedi ated di sease sel ected fromtheé group consisting of psoriasis,
at opi ¢ derNﬁﬂ;%dlshlomh@Iytht-Eﬂf-chlom 2-hipdnommBetel arthritis, asthma, chronic

obstructive, 15 ry. respi.ratory di stress syndrone,
i nf | amat or P2 ‘&B*’ Yzaé%@ il ﬁ"ﬁ? &V@‘&)%lgn dPfrerative colitis, stroke,
septic shock. [4%1&!)@1%@%&)1 P8P Ny denea Bﬁhﬁosuﬁ&%ﬁ]@heﬂﬂ?-m J(@gﬁﬁhdﬁel%ms' S,

t oxi ¢ shock syndrome, “cardiac and rena}’ reperfusion Tnju
gl oner ulonephpylgiaidinkr onbosi s, graft vs. host reaction, aI zhe| nmer s

di sease, | agraft rej jqgn laria, t enosi. s, apgiogenesi s,

ot her oscl er SeEDSpbpieahERS ot Syt HE e e R L RBIR opo et ¢
stemcells gﬁﬂogﬁ%ge@@pcﬂﬁ aAsREncaused by respiratory viruses,

her pesvi ruses, d hepatitTs viruses, nmeningitis, cystic fibrosis,
pre-term | aNgR,3- dﬂmgpheqyi)tm Fidechlormrd- hydrox;g&ﬁ%dwshﬂd@bxphshn&)aminm, strains,
sprains, confous sorl atic arthritis, herpes, encephalitis, CNS
vasculitis Qﬁfﬁg?qy&] PaPEaN A%y, CNS tunors, subarachnoi d henorr hage,

post surgi cRLaliaFhery et 3ldldral- FRrpResmn hkklﬁrcglﬂ%aﬁhé)%ﬁﬁhé' vity,

crystal induced ar acute and chronic eatiti's, acute al coholic
hepatitis, swonpiphenyipcyenogranshne;tis, chronic sinusitis, uveitis,

pol yryosi 1 g puascilt ke RR0R (BRSLE bR cuptcnl l corcel ac
hyper r es pongiinafRasnyl PEyaR6LI At didd: S
N-(2-bromophenyl)-N’-[4-chloro-2-hydroxy-3-(N"-ethylmorpholino)amino

20  sulfonylphenyl] cyanoguanidine;
N-(2,3-dichlorophenyl)-N’-[4-chloro-2-hydroxy-3-(N"-ethylmorpholino)amino
sulfonylphenyl] cyanoguanidine;
N-(2-bromophenyl)-N'-{4-chloro-2-hydroxy-3-[N"-ethyl-2-(2-
ethylpyrrolidino)Jamino sulfonylpheny} cyanoguanidine;

25  N-(2,3-dichlorophenyl)-N’-{4-chloro-2-hydroxy-3-[N"-ethyl-2-(2-
'ethylpyrrolidino)]anﬁno sulfonylpheny} cyanoguanidine;
N-(2-bromophenyl)-N’-{4-chloro-2-hydroxy-3-[S-(+)-(2-carboxy)pyrrolidin-1-
ylJamino sulfonylpheny} cyanoguanidine;
N-(2,3-dichlorophenyl)-N*-{4-chloro-2-hydroxy-3-[S-(+)-(2-carboxy)pyrrolidin-1-

30  yl]amino sulfonylpheny} cyanoguanidine;
N—(2—brom0-3—ﬂudrophenyl)—N’-[4-chloro-2-hydroxy-3-[S—(+)-(2—
methoxymethyl)pyrrolidin-1-yl]sulfonylphenyl] cyanoguanidine;
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obliterans organi zing pneunoni a, bronchiectasis, bronchiolitis,
bronchiolitis 30 obliterans, chronic bronchitis, cor pul nonae, dyspnea,
enphysenmayo hyposcapnea, hyperinflation, hypoxem a, hyperpgT/asémmamed

i nfl ammati ons, hypoxia, surgeri cal Iung vol une reduction, pul nonary
fibrosis, puInDnary hypertension, g -87 WD 01/ 72960 PCT/ US01/ 09216
ventricul ar ﬁ%@équdp 0y aiNcldh- Qié%ﬂosz whaxy-3dSrivan(2-giedwaymethylpyrrolidin-

ventil ati ong Qﬁgul ff)ﬂenﬁ] §%E>§1mn?cﬂne \g{tﬁgeze colds and | upus. -88
N-(2-benzoxyphenyl)-N"-[{4-chloro-2-hydroxy-3-[S-(+)-(2-methoxymethyl)pyrrolidin-
1-yljsulfonylphenyl] cyanoguanidine;

5  or a pharmaceutically acceptable salt thereof.

12. A pharmaceutical composition comprising a compound according to any of
Claims 1 to 11 and a pharmaceutically acceptable carrier or diluent.
13. A method of treating a chemokine mediated disease, wherein the chemokine
binds to an IL.-8 a or b receptor in a mammal, which method comprises administering to

10  said mammal an effective amount of a compound of the formula according to any one of
Claims 1 to 11.
14,  The method according to Claim 13 wherein the mammal is afflicted with a
chemokine mediated disease selected from the group consisting of psoriasis, atopic
dermatitis, osteo arthritis, rheumatoid arthritis, asthma, chronic obstructive

15 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, restenosis, angiogenesis, atherosclerosis, osteoporosis,

20  gingivitis and undesired hematopoietic stem cells release and diseases caused by
respiratory viruses, herpesviruses, and hepatitis viruses, meningitis, cystic fibrosis,
pre-term labor, cough, pruritus, multi-organ dysfucntions, trauma, strains, sprains,
contusions, psoriatic arthritis, herpes, encephalitis, CNS vasculitis, traumatic brain
injury, CNS tumors, subarachnoid hemorrhage, post surgical trauma, interstitial

25  pneumonitis, hypersensitivity, crystal induced arthritis, acute and chronic
pancreatitis, acute alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis,
uveitis, polymyositis, vasculitis, acne, gastric and duodenal ulcers, celiac disease,
esophagitis, glossitis, airflow obstruction, airway hyperresponsiveness, bronchiolitis
obliterans organizing pneumonia, bronchiectasis, bronchiolitis, bronchiolitis

30  obliterans, chronic bronchitis, cor pulmonae, dyspnea, emphysema, hypercapnea,
hyperinflation, hypoxemia, hyperoxia-induced inflammations, hypoxia, surgerical

lung volume reduction, pulmonary fibrosis, pulmonary hypertension, right
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ventricular hypertropy, sarcoidosis, small airway disease, ventilation-perfusion

mismatching, wheeze, colds and lupus.
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