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I nhi bitors of Reverse Transcriptase Background of the Invention 5 The humg(;;ﬁ)\}

i mmunodeWw@oxoroyrovi rus ("HI V') is the causative agent forprarysereso37 N

i mrunodefi ci ency syndrone ("AIDS"'), a disease characterized by the
destruction of the i mune system partlicularly of CD4+ T-cells, wth

attendant susceptibility to opportunistic infecti orjﬂmwmmm”"mmmrecursor

Al DS-rel ated conplex ("ARC'), a syndrome characteri ons such as
persi stent generalized | ynphadenopat hy, fever and wei ghtewth9ss. H 'V is a 10
retrovirus; the conversion of its RNA to DNA is acconplished through the
action of the enzyBenzaphensrestAshhibitesafRevGopfloanssiptiset | nhibit the
function of reverse transcriptase inhibit replication of HV in infected
cells. Such conpounds are useful in the prevention or treatnment of HV
infection in humans. Non- NUYRRgISIMI FTURE BfvehiiBRSCr i ptase inhibitors
*(NNRTIs), in addition to the nucCl eoside 15 reverse transcriptase inhibitors
gained a definitive place in the treatnent of H V-1 infections. The NNRTIs
interact with a specificesite of H.V~l.reyverse transcrjptase that is

cl osdry. Attt imadErges e GV FEE Shal i ab e a&Mietid: ng i te on
revers ﬂnirfuﬁ@&éﬂcidhb}’iﬁﬁldrNNR-("‘ﬂDShﬁVéﬁilwase Eafach@ized b9 uee destrudtdRiothtye €l i citing
resi stance due to nutations of the amno acids surrounding the

NNRT! - Bnmng gysiene.cpaticulasly of (@4 qT-cells, matheatiendant susgepfidility 4o gpporpmistigi | ure of

| ong-t effi RT$al t SQAGH w th the energence of drug
oot st P Giosa R3S Aty JM1BgrPlafed A CARE 5 8 Fhbibrle hebRBIFET 68, o
1-27, $ABloms'dacieaypersistehtgeieiatizdORmphidnopARg devdrand Reighe YRESHIV is a
transcri ptase enzyne frequently result in a decreased sensitivity to other

requ . . .
r evi0s EEQVANSHhe PRATKSESIQNRS 1k RISXst,o DA énaceamglishedithroygly israstioeithee. 25 JP

5918l 2 ' 1 ai - f S.
Cort ai SRS EYASE HaiRhbRks DRRAARIE RN ERMP B dtin@nafl AR Bhu G
t r ansr inibis eephieatnd fHIVomadfected Widd. t Sueh canpodnlls aMedsefiTline the p3deehfibr of 665,
1995}. However l(tahese co unds were primarily active against wld-type
HV-1 frggtgenkot %%F‘?%’t“ggg‘}‘mtaﬁspi dly induced resistant virus, and were

i nactive 1| i - Al
i ocl oeed P niRkod S ATERE hRRH LA IR ANIBARE WP ARIGARCASRANENN: | 4

mut aidt révexde tmscriptase inhibhitore gaiagdie defnitive place intthe matmenbef i\ vafiettadyis! i ty .
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benzop&g’ﬁ Mﬁgﬁ?éﬁﬁc ng %Sﬂs%‘g&ﬁéﬁﬁgfg‘éﬁmrg"fezﬁ%gﬁ&R}‘%\?iﬁ% :lg?jf’%iy conpounds
that agpgoemeddubitidbut B8Rk NS 1R nkNdideibifity fe G evere gﬂ{scr‘{ﬁtﬁéea”t s of HV

reverse transcriptase. In addi tion, the conpounds of the present invention

have c®MNRTY, wgviencseneteriawsdopripidincbiiingraststaned feg tojmautationstof thengramot hem
advant t |C o ' I PLi:Qn, of, <t nvention A
first 3‘2@%?‘?”0 dﬁ%etjﬂlgnven fﬂ())lﬁdl? gg%f%ﬁ%%c@upﬁg?"&o 015 gfzrrué)'f‘%’slgsgj,' A, and
| B 10 FaiueiofadrigeterrkrOfivacysf ORI isdsttenfasfooramd with jhe ehivegence oNd@dgnds are
useful as prodrugs that, when admnistered in vivQg, provide conpounds that
are us&¢sitant Y araing(Jp BalzamnioPiophamiceh haswacelagis Mal 58.aks @7 1999k i cul arly its
resist i @Ll : s ' ' i V went of
ot ect aorel it Rayidn @R aBAE I B8 erse Uil e lrodlainy FaRl I

phar madecrcased|stnsitana tyep toslidr eeveede ttsanearippdsa infalzigars,i veldth cemiisi crossh

i ngredients. A second 15 aspect of the invention features nethods of

treati ARS8, net hods of preventing infection

25 JP 59181246 disclosed certain benzophenones useful as anticancer agents. Certain
benzophenone derivatives as inhibitors of HIV-1 reverse transriptase were disclosed in Wyatt
et al. (J. Med. Chem. 38:1657-1665, 1995). However, these compounds were primarily
active against wild-type HIV-1 reverse transcriptase, rapidly induced resistant virus, and were
inactive against a common resistant strain. Benzophenone compounds disclosed in WO

30 01/17982 exhibit activity against both wild-type and mutant HIV, but have limited aqueous
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solubility and oral bioavailibilty.




by H'V, and nethods of treating infection by H 'V as nonotherapy or in
conbination with other antivirals, anti-infectives, imunonodul ators,
ant i bi ot masoxo70y@@cci nes. A third aspect of the invention PERUSIZRRE03T

phar maceuti cal comnpositions conpri Si n%ot he above-nenti oned conpounds and
whi ch are suitable for the prevention<“r treatnent of HV infection. A
fourth 20 aspect of the invention features processes for making the
above-nmenti oned conpounds. Brief Description of the Drawi ngs Figure 1:

Pl asma concentrations (ug/nmL) of conpounds 34 (634A) and 40 (248X
followng 25 adm nistration of 1 and 10 ng/ kg oral (solution) doses of
conpound %% haye ﬁﬁWéili?@a@}'Fé ageydes qﬁ@mqpb@nqy@sierwgwe@Hla@fvvhmedmmy%m:d@n 30

piar nndbrre Y SO alhed B aredu 01 5P IR0 o] RUEAAR e priaptoof cver se

t r ansciHIm mas«aﬁdnschptase 3h additibn, e éhpdmds bmm prédéntGRveéntion hveertain
PCT/ US02/ 06037 . prevention or treatnent of infection by HV and in the

t r eat mPRRIECeRtieandharmacokingtis nrapstics that Fadarthep) adyantagspyaedme (Al DS). The

presn eatures conpounds of forrmula (IA) 5 RB0 ~~\ 3 ~~/
% tthér &aghg‘%}lté / R (1A) wherein: R~ is one or nore substituents

i ndependent ly selected fromthe group consisti ng of halogen, 10 -CF3, C i
_gal kyl, am noC, _8al kyl, I,k -SRB, -S(ORB, -S(O ZRB,
-C(O RB; CZ 6al kenyl whi c {jyﬁg‘ér@&of‘d‘ﬁé\‘? EPV§BH§P| tuted with a substituent
selected fromthe group consisting of hydroxy, hal ogen, C3_6cycl oal kyl,
C6_,aaryl and heterocycle; C2-bal kynyl which nmay be optionally substituted
wi t h a suBdirsttaspert of dieanvention featnrtheongpamgs obfosmslas by, ¥, anddBoxy, hal ogen,

3 e SRS TGHTTLE o Eobopts SRS Bl
consi Stﬂlla{if}wﬂ)én ilﬁihlﬂ&iﬁ?ed f viva, Eﬁiv'i%l congeindsthat 438 hikefh G thd mﬁﬁﬁtydh A

heterocycle; R2 is selected fromthe group consisting of hydrogen, hal ogen,
C i _Batveyse tranhiaiptase\p@ticwdarly its Bsiskapl w c'maﬁl@s thopvemmnaf km“ﬂyt;orﬂa HEVsel ect ed

o SRR Ay e B Sy o A B
and pharmaceutically acceptable salts or pharmaceutlcal composition ingredients. A second
15 aspect of the invention features methods of treating AIDS, methods of preventing infection
by HIV, and methods of treating infection by HIV as monotherapy or in combination with
other antivirals, anti-infectives, immunomodulators, antibiotics or vaccines. A third aspect of
the invention features pharmaceutical compositions comprising the above-mentioned
compounds and which are suitable for the prevention or treatment of HIV infection. A fourth

20 aspect of the invention features processes for making the above-mentioned compounds.
Brief Description of the Drawings
Figure 1: Plasma concentrations (ng/mL) of compounds 34 (634A) and 40 (248X) following
25 administration of 1 and 10 mg/kg oral (solution) doses of compound 34 to male beagle dog.
Detailed Description of the Invention

30 The present invention relates to compounds of formula I, or pharmaceutically acceptable

salts thereof, in the inhibition of HIV reverse transcriptase and its resistant varieties, the



-S(O2N=CR (OR); RS is selected fromthe group consisting of hydrogen,
C~_, 4daryl, C, _Balkyl, C3 6cycloalkylCi _ Balkyl and C3_6cycl oal kyl; R~
i s sel ecWe02{0764¥0t he group consisting of -C(O R, -C(O ORCTAUSROEO OR ,
25 -C( O CH(NR~ZR~3) R~ ~, al koxyC, _Bal kyl and - CHzO ( CHzCH20) " - CHzCH20CH3,
wherein n is 0-4; WO 02/ 070=470 PCTFUS02106037 4 R is selected fromthe
group consisting of C3_~cycloal kyl C, _8al kyl, hydroxyC, 8al kyl, C-_, 4daryl,
het erocycl e optionally subsituted with C, _8a| kyl, C~_, 4darylC, _gal kyl,
-(CHZCHz- O) " - CH3, where n= 1-4, al koxyC, _8alkyl and C, _8al kyl opti onaIIy
substituted wth -O ; is selected firomthe group consi sting of
C~_8al Rgvention « @dyf@%%n ve&mfﬁct@am&ﬂlv gl indhetrepsmpiyt of tisgresulting poquingd
hetero t he group consi sting of hydrogen, T-CH3 ~

ﬁx\f&'uﬁe défiméx&y%%cﬁﬁfn%(tﬂﬁ?g‘ IRV I P (A
CHS~~, ‘0" o3’ ' 0-~OB ~NH ~CH , , , 00J ~WC3 " H, ~OH, ' ~

R 2.and R 3 are independently selected fromthe group
conms?"ﬁ@ ‘FntHWﬁnH@’éﬁea“@QS%\’stﬁgg’“ﬁﬂﬁ&@al kyl and C6_, 4aryl; or a
phar gaceutical |y acceptable derivative thereof. The pr esent i nvent i on
features conpounds of formula (1A), wherein 15 R is a substituent in
either the 3 or 5 position, or both the 3 andRE positions, independently
sel ected fromthe group consisting of hal -CF3, C, 8a| kyl, am noC,
_gal kyl , al koxy, WD 02/ 070470 BCT/ i S -CN, -N02, -NH2, - SRy,
-S(O)Rg, -S(0O 2Rg, -C(O RS, i y be optionally substituted
with a substituent sel ectegd oup cosi SRfng of hydroxy, hal ogen,
C3_6cycl oal kyl, C6_, aary | e; Cz_~al kynyl which nay be
optional |y substituted with ¥ suwbstifuent selected fromthe group
consi sting of hydroxy, halogén, C6_ g ~4aryl, C3_6cycloal kyl, and
het erocycl e; and heterocycle, optionally substl tuted with one or
(IA)

wherein:
R' is one or more substituents independently selected from the group consisting of halogen,
10 -CF3, Cgalkyl, aminoC,salkyl, alkoxy, -CN, -NO,, -NH,, -SR?, -S(O)R®, -S(0),R®,
-C(O)R®; C, salkenyl which may be optionally substituted with a substituent selected
from the group consisting of hydroxy, halogen, Cs.¢cycloalkyl, Ce.1saryl and heterocycle;
Cs-salkynyl which may be optionally substituted with a substituent selected from the
group consisting of hydroxy, halogen, Cs.i4aryl, Cs¢cycloalkyl, and heterocycle; and
15 heterocycle, optionally substituted with one or more substituents selected from the group
consisting of halogen, C,.galkyl, -CN, C,.salkylCq.j4aryl and heterocycle;
R? is selected from the group consisting of hydrogen, halogen, C,.gsalkyl, -NO,, -NH,, C;.
salkylamino, -CF; and alkoxy;
R3 is selected from the group consisting of hydroxy, halogen, -CF3, -NO; and C,_galkyl;
20 R*is selected from the group consisting of —S(0),;NR°R¢, -§(0);N=C(OR"), and
-S(0),N=CR’(OR"),
R’ is selected from the group consisting of hydrogen, Cq.1saryl, Cj.salkyl, C;.¢cycloalkylC.
salkyl and Cs.¢cycloalkyl;
RS is selected from the group consisting of -C(O)R’, -C(O)OR’, -C(0)C(O)OR’,
25  -C(O)CH(NR'’R™)R", alkoxyC, galkyl and ~CH,0-(CH,CH,0),-CH,CH,OCH;,

wherein n is 0-4;



~

nore substituents selected fromthe group consisting of halogen, C ~

_gal kyl, -CN, C6_ ~4aryl C, _8al kyl and heterocycle; R2 is selected fromthe
group com® &xdragoof hydrogen, halogen, C ~ _8al kyl, -NO2, PE'NHS(2/46037

8al kyl am no, -CF3 and al koxy; 10 R3 |s sel ected fromthe group consi sting
of hydroxy, hal ogen, -CF3, -NO2 and c? _galkyl; R4 is selected fromthe
group consisting of -S(0O 2NRSR~, -S(0O 2N=C(OR )2 and -S(O 2N=CR (OR); RS
is selected fromthe group consisting of hydrogen, C~ ~ 4daryl, C, _gal kyl,
C3_6cycl oal kyl C, $al kyl and C3_6cycloal kyl; 15 RGis selected fromthe
gr oup cgn5|st|ng of -C(OR, -OOR, -C(OCOOR, -0 CH NR~2R-3) R~~,
al koxy 8- igselecyed ﬁammmupm ﬂ%@@@dﬂ%g sa\lrwé,rléidfpxry(ilsabylélcsl? is

-selected fro u

nyclr oxy G2 Al pyterode pugiihl SbylRePbifEratitat B G el Y i e it ¢ -
_gal kyl, -@CHqCHé‘JOﬁL CH3,_ﬂﬂéﬂé)h|= 1-4 (ARG g;ﬂﬁyl%d@'ﬁlkyl/\dﬁﬁfoﬁalmy-subsﬂtut@i koxyC ~
_gal kyl and optional Iy substituted with -O(O 2; R8is

sel ect ed Wan@t@{g))B\roup consi sting of C,_gal kyl, C3 ~cyc| oaI kyl C~_8al kyl ,

con5| sg ﬁ%éeg‘?/"k“ﬁ‘ tggogené%apg@q%%%g%%%ﬁ@? Eﬁ@’f OSE%@“? %ﬁ&?%&%ﬂ&lﬁﬁ %Ir-l(z)ulo

'~OH , NHZ.SyBakdthéterocpdte;~CH3 ~ '; CH3 , CHs CH3; NHz ~' ~ ,~ CH3 ~CHO

R is selected from the group consisting of hydrogen,

.%_CHS ] ] MNHZ
[l \ y ] 2
T OH H NH,
. SHs OH /Z/\/\H/J*NH ,
'V_'< /)\
CH, , ; CH,
/:/\/CHa :/\@
CH, /\H/NHZ N 7
CH, %

10 R'? and R" are independently selected from the group consisting of hydrogen, C; salkyl, Cs.
scycloalkyl and Ce.j4aryl;

or a pharmaceutically acceptable derivative thereof.

The present invention features compounds of formula (I1A), wherein
15
R' is a substituent in either the 3 or 5 position, or both the 3 and 5 positions, independently
selected from the group consisting of halogen, -CF;, C;.salkyl, aminoC,_galkyl, alkoxy,



~OHB NHz ,~1IOSWH3 "OH,~ OH,'~SH and R~-Z and R 3 are independently
sel ected fromthe group consisting of hydrogen, C, 8al kyl, C3_ bcycl oal kyl
and C6_i war§2/qQ70410 a pharmaceutically acceptabl e derivati vBCTN802D37 5 The
present invention features conpounds Sf formula (1A, wherein R is a
substituent in the 3 or 5 position, in both the 3 and 5 positions,

i ndependent |y sel ected fromthe group consisting of halogen, C- _8alkyl,
-CF3 and -CN, RZ is selected fromthe group consisting of halogen, Ci

_gal kyl, -NOz, -CF3 and al koxy; 10 R3 is C~_galkyl; R4 is selected fromthe
group consisting of Q zNRSRG, - S( Q) zN= ) Z and -S(O 2N=CR (OR); RS
s sel ect-6N, N6 ¥, I&ups(&)RQ S(OhB ,cC(M)RIs cgertkenglwhithmydy beCi _gal kyl ,

e o ouppbselHft Ry mbheelR A5 %%Eﬂcwnzﬁnggéﬂf&%% from
- C( O OC( @ en @L étg&héﬁlkﬁg@dﬂﬂryl&ﬂd he@l‘d%@cl@: @ﬂgl?_u}r tiophlgy €i n n
NH2 uso2/ 06037

*is 0-4; v is sel ected

f romt helsglbﬁlrpteédﬁ& i%suhsgtu@m selpcted franp Hielgyoup, congisting pf hydye s aglogen, € ky: ,
. . : a c -
8 2l éslr y 141{&@2@@:&0&& 19 td:,u%?e%éy%les %9&*1&%?@013“@&)“0%1} & Lt]aﬁﬁ%dc\ﬁﬁmﬁ ci}r y

opti onal Irﬁox@tsbsstithaﬂtssblatntédwfrm@ﬂ@( @bﬁ% catisisiing io$ hslegm;mqalkyp RCKH €6gr oup
consi sting of hydrogen, ~ ~ ~ [~ ~NHz I'' ~~~NH CHs

CHs , , 4@113(&-8?‘&}’@45”1@480)5’1%0—!3 7i NH-~CH -0,
R? is selected from the group consisting of hydrogen, halogen, C;_salkyl, -NO,, -NH,, C,.

galkylamino, -CF; and alkoxy;
10 R’ is selected from the group consisting of hydroxy, halogen, -CF3, -NO, and Cisalkyl,
R*is selected from the group consisting of ~S(0);NR’R, -S(0),N=C(OR"), and
~S(0);N=CR’(OR");
R’ is selected from the group consisting of hydrogen, Cq.14aryl, C;.salkyl, Cs¢cycloalkylC,.
galkyl and Cs.¢cycloalkyl;

15 R®is selected from the group consisting of -C(O)R7, —C(O)OR7, -C(O)C(O)OR’,
-C(O)CH(NR"R"™)R", alkoxyC, salkyl and -CH,0-(CH,CH,0),-CH,CH,0CHj,
wherein n is 0-4;

R’ is selected from the group consisting of Cs gcycloalkylC,galkyl, hydroxyC,.galkyl, Cs.
14aryl, heterocycle optionally subsituted with C;_galkyl, Ce.14arylC,salkyl, -(CH,CH>-

20 0),-CHj, where n= 1-4, alkoxyC, salkyl and C, galkyl optionally substituted with -O-
C(O)R"?;

R® is selected from the group consisting of C,_salkyl, Cs.¢cycloalkylC, galkyl, Cs.¢cycloalkyl,
Cs.14aryl and heterocycle;

R'! is selected from the group consisting of hydrogen,



OOH~pH, , ~, and '~SH; 5 R z and R 3 are independently selected from
the group consisting of hydrogen, C, _galkyl, C3_ cycloal kyl and C6_, 4aryl;
or a phamwhexarw+®al | y acceptabl e derivative thereof. 10 TheTpsesani7

i nvention features conpounds of formula (1A), wherein R is a substituent
inthe 3 or 5 position, or in both thé 3 and 5 posi tions, independently

sel ected fromthe group consisting of halogen, C,_8alkyl, -CF3 and -CN, R2
is halogen; 15 R3is C, _8alkyl; R4 is selected fromthe group consisting
of -S(0O) 2NR5R6, -S(OZN=C(OR )2 and -S(0O ZN=-CR (OR); WO 02/ 070470

PCT/ US02/ 06037 8 RS is selected fromthe group consisting of hydrogen,
C~_~4aryl, C~_gal kyl, C3_~cycl oal kyl C, | kyl and C3_6cycloal kyl; R6 is
*selected fromthe gréu@Heconsi sting.Qf R, - NH,

-C(OCHNR zR 3)R', al koxyC, _8al kyl fang—CH20- ( CH2 0)™ - CHzCH20CH3,
wherein n is 0-4; 5 R~jg selected frofy t he group consisthﬂg of

" C3_~cycloal kyl C, 8alk 'hydroxyC i _$al kyl, C6_, ,4aryl ,/J%bt erocycl e
optional |y subsitut e;d__@n%h C~_gal kyl , o8~ _~4aryl C< gatkyN; INHCHz CH2- O) nCH3,
where n= 1-4, al koxyC, ¢igal kyl and g)\ | kyl optionally substituted with
-OC(OR z; R is selected fromthe' grotp’ consi sting of hydrogen, -CH3 ~ ~
~~NHZ ' ~; ~OHd NHZ 3., OH ~H-NH CH3 ~CHB ~CH3 i ; CH3 ~NH2 || , CH3O
O~CH3~NH ~OHO ,J'~8.\/\GH- 2B OH~- ~§\H—'| , and 10:/?\?/@@ R 3 are

i ndependently sel ectedcHyomthe gr onﬁo\p;’onszi sting of hy gen, C1_8al kyl,
C3_ cycl oal kyl and CgFI 4atyl; or a phaméraceuti cally acceptabl e derivative

t hereof. The presewvc%ntl on feai't/lJL(a)chorrpounds of formula (1A), wherein

3 NH, 1 /‘:/\I]/OH

o)

' s
T e, /\©\ /\/O‘L

! OH , ' OH ,
/\© ' and - “SH :

R'? and R" are independently selected from the group consisting of hydrogen, C;_galkyl, Cs.
6cycloalkyl and Cg_j4aryl;

or a pharmaceutically acceptable derivative thereof.

The present invention features compounds of formula (IA), wherein
R' is a substituent in the 3 or 5 position, or in both the 3 and 5 positions, independently
selected from the group consisting of halogen, C, galkyl, -CF; and ~CN;;
R? is selected from the group consisting of halogen, C,salkyl, -NO,, -CF; and alkoxy;
10 R’ is C;.galkyl;
R*is selected from the group consisting of ~S(0);NR’R®, —§(0),;N=C(OR”), and
~S(0);N=CR’(OR");
R’ is selected from the group consisting of hydrogen, Ce.14aryl, C).galkyl, Cs.scycloalkylC,.
scycloalkyl and Cs_¢cycloalkyl;
15 RCis selected from the group consisting of -C(O)R’, -C(O)OR’, - C(O)CH(NR'?R'*)R'!,
-C(0)OC(0O)OR’ alkoxyC;.galkyl and —CH,0-(CH,CH;0),-CH,CH,OCHjs, wherein n is
0-4,



15 R is a substituent inthe 3 or 5 position, or in both the 3 and 5
positions, independently selected fromthe group consisting of hal ogen, C,
_8al kyl WaRBTa s - CN, RZ is halogen; R3 is C-_$al kyl; RAPCHUSR(EGHENRSRS;
VO 02/ 070d70 9 PCTI US02/ 0037 RS is sel ected from the group consisting of

hydrogen, C, _8al kyl, C3_~cycl oal kyl c _gal kyl and C3_6cycloal kyl; R6 is
sel ected fromthe group consisting of -C(OR and -C(OOR; R 1is selected
fromthe group consisting of C3_~cycl oal kyl C~_8al kyl, hydroxyC, 8al kyl, 5
- (CHZCHZ- O) ~- CH3, where n= 1 -4, alkoxyC ~ _8alkyl and C, _8al kyl
optionally substituted with - OC(O)R‘ z; R 2is C1 _galkyl,
C3_bey R sasalsetedsfiomdee gronp cgnsisting of Gaheyichaatiol€i.se iyl yhydrxyh sk, Ger i vat i ve

'&Eiiif’L iy L Rl U Bl S R S bR PR GS TG aAee Ocana
~ posi t i onsCHi,dependent, lakoxeCeeiiad ahd @mgam@a ogtlammaaitﬁtw RatheD-abgen,
C-_ogalky], -CF3 and -CN, Rz is hal oge s C kyl; 15 R4 is

|

-S(O)zﬁRS!QSEIeFGSdﬁ@HhWt%Wonﬂétlﬂ&ogwd&ﬂeéd fromthe group consisting of

-C(OR and -C(OOR; R is C,  _8alkyl; or a pharnaceutically acceptable
derivative theregf. 20 The re invention features conpounds of formla
(1A, wherein R i’ a sub in bokh\VhE/§ and 5 positi ons
i ndependently sel ected fromt grbup consi sting df hal ogen, _gal kyl,
-CF3 and -CN, Rz @% hal ogen; g R3 is G _gal ka,2 R415 S(O)ZNRSR~ RS is
hydrogen; R~ is bected fronb he group/s{),l:\fs,i§ \pg of -C(OR and -C(OQ OR ;
R is C-~. 8al ky., 0 or a pha)T\aceutlcaIIy ac eptable derivative thereof.

CH, P~

i NH2 L NS
CH, N ’ NS

R'? and R" are independently selected from the group consisting of hydrogen, C, salkyl, Cs.
scycloalkyl and Cq.jqaryl;
or a pharmaceutically acceptable derivative thereof.
10
The present invention features compounds of formula (IA), wherein
R' is a substituent in the 3 or 5 position, or in both the 3 and 5 positions, independently
selected from the group consisting of halogen, C, galkyl, -CF; and ~CN;
R? is halogen;
15 R?is Cygalkyl;
R*is selected from the group consisting of ~S(0),NR’R®, -S(0);N=C(OR"), and
—S(0);N=CR’(OR");



WO 02/ 070470 10 The present invention features conpounds of forrmula (1A)
RBOORaO~/ /NHRa\\ ~S~/ | /| O\ORZ5 (IA ) wherein,

PCT/ OS02mMaB@A7040 a and R b are independently sel ected fPOmMUSIRRI6EITOUP
consi sting of hydrogen, hal ogen, C i gal kyl, -CF3 and -CN, 10 RZ is

hal ogen; R3 is C, _galkyl; R4 is sel eGted fromthe group consisting of . |,
~N A A ~O-icHBOCH3 ; OOOOCH3I ~CH3, O'~CH3 ~O-CH3 ' CHa , OO"' CH
N3 ~~~0\CH3 CH3 , OCH3 O ~CH3 ~ ~O-CH3 and O ~CH3 ; WD 02/070d70 11
or a pharmaceutically acceptable derivative thereof; provided that both R a
and R b.are not hydrogen. 5 The present invention also features conmpounds
of f or Rilisselested frem dhagrrumcusisting b Bydmgen, Ladiary1hCasalkyil ridepreldalkylC)-

"selected fromt roup,cpnsi sting of hal ogen, -CF3,and -CN;, RZ i s hal ogen;
R3 is c~_86§ﬁyﬂ]§'i“i;q8w%§8‘.°§“‘¥g| ected fromthe group consisting of

R® is selected from the group consisting of -C(O)R’, -C(O)OR’, -C(O)CH(NR”R”)Rl Y
alkoxyC,.galkyl and -CH,0O-(CH,CH,0),-CH,CH,OCH3, wherein n is 0-4;
5 R’ is selected from the group consisting of Cs.¢cycloalkylC;.galkyl, hydroxyC,.salkyl, Cs.

1saryl, heterocycle optionally subsituted with C;_galkyl, Cs.14arylC,.galkyl, (CH,CH;-O),-
CHs, where n= 1-4, alkoxyC, salkyl and C; salkyl optionally substituted with -O-C(O)R'?;

R is selected from the group consisting of hydrogen,

7 OH N NH,
— on S
CH, ~cH,
/E/\/CHa

«./\g/ ' N
o]
i/\)J\NH ; OH
' 2, :
o) )
BN /\@ Q
! OH | NJ\OH

/\© , and A sH .

10 R'? and R'? are independently selected from the group consisting of hydrogen, C,_galkyl, Cs.
scycloalkyl and Cq.14aryl;

or a pharmaceutically acceptable derivative thereof.

The present invention features compounds of formula (IA), wherein
15 R!is a substituent in the 3 or 5 position, or in both the 3 and 5 positions, independently
selected from the group consisting of halogen, C,.galkyl, -CF; and —-CN;
R? is halogen;
R’ is C) galkyl;
R*is -§(0);NR°RS;



OOCHs ~-CH3 OOCH3 ~CH3 , OCH3 OO CH3 ~ O O wCHs CH3 O CH3 O ~CH3

~O~-CH3 10 O CHs or a pharnmaceutically acceptable derivative thereof. and
The presevo oiemeemnt i on features conpounds of formula (IB), pa@Sel/woR3 O O 3
~~/ ~. RsR \ ~~\0S~Rs 4~/ 6 ~O0ORz 15 (1B) WO 02/ 070a70

PCT/ US02/ 03037 12 R is one or nore s@bstituents independently sel ected
fromthe group consisting of halogen, CF3, C 1 galkyl, am noC, _$al kyl,

al koxy, -CN, -NO2, -NH2, -SRg, -S(ORB, -S(0O ZRg, C(O R8; Cz_6al kenyl which
may be optionally substituted with a substituent selected fromthe group
consi sting of hydroxy, halogen, C6_,4aryl, C3_~cycloal kyl, C6_,4aryl and
het er oRY 4 @lecta frarh tyngroupvhonsistimg pf bedrogen, €nsalkyl, Eubytioalkytd salkyhand

- substituent selected fromthe group consisting of hydroxy, hal ogen,

C3_~cycl detgeysloallyls "aaryl and heterocycle; and heterocycle, optionally

subst i tuat ' E6nsSitas o t@NR3 ané! ew’f rom the group
~consi st %“’S&ééfl&%‘g?%gg?ﬁr?zﬁﬁga| Kyl % - WC, iSaI(%@/jI)C~ I aaryl and heterocycle;
RZ i s Réliesdated fromthdgrogp copsigtingdif s keyglaatkytyaabybiydrxybgenlkylC, 8al kyl |

o ouf contFHeC e -CRpaPBEs st oty O ey ShEG ol ety afitial’ "

sel ect ed § R0t )RF?@up consisting of Ci _galkyl, C3 _~cycloal kylC ~
_8al kyl, C3_~cycl oal kyl ,
R'? is C\.salkyl, Cs.ccycloalkyl and Ce.i4aryl;

or a pharmaceutically acceptable derivative thereof.

10 The present invention features compounds of formula (IA), wherein
R! is a substituent in the 3 or 5 position, or in both the 3 and 5 positions, independently
selected from the group consisting of halogen, C,salkyl, -CF; and -CN;
R? is halogen;
R? is C)salkyl;
15 R*is —S(O):NR’R’;
" R’ is hydrogen;
RS is selected from the group consisting of -C(O)R’ and -C(O)OR;
R’ is C).salkyl;
or a pharmaceutically acceptable derivative thereof.
20
The present invention features compounds of formula (IA), wherein
R! is a substituent in both the 3 and 5 positions, independently selected from the group
consisting of halogen, C,.salkyl, -CF3 and -CN;
R? is halogen;
25 R?is C).galkyl;
R*is —-S(0),NR°R’;
R’ is hydrogen;
R® is selected from the group consisting of -C(O)R’ and -C(O)OR;
R’ is C).salkyl;

30 or a pharmaceutically acceptable derivative thereof.



C6_, daryl and heterocycle; RS and R ~ are independently selected fromthe
group consisting of hydrogen, C, _gal kyl, C3_ 15 bcycl oal kyl and C6_~4aryl,
or RS and #3/@imget her with the atomto which they are apCRUR&MDHIT m a
ring, which optionally includes one or nore heteroatons selected fromthe
group consisting of N, Oand S, wheret% N may be optionally substituted
with a substituent selected fromthe group consisting of hydrogen,

C, _%al kyl and C6_, 4aryl C, _~al kyl; or a pharmaceutically acceptable
derivative thereof. 20 The present invention features compounds of formula
(IB), wherein R is a substituent in either the 3 or S position, or in both
the 3 and 5 positions, independently selected fromthe group consisting of

-hal ogen, -CF3, .C, gal kyl, am noC |, Oxy, 25 CN, -NO2, -NH2, -SRB,
_S( O) Rihe prssent yyen QICE%Y"I%‘, C@fﬁ&?{%ﬁn\}@ﬁ;@ﬁ?my be optional |y substituted
with a substituent selected fromthe group consisting of hydroxy, hal ogen,

- C3_ bcycl oal kyl, C6_,4aryl and heterocycle; CZ ~al kynyl which nmay be
optionally substituted with a substituent Sl ected fromthe group

consi sting of hydroxy, hal ogen, C~ %guﬁ l, &3_ cycloal kyl, and heterocycl e;
and heterocycle, optionally subfgtiBut W one \yr"ore 30 substituents
sel ected fromthe grouR'&qpsi thal ogefi~g€, _gal kyl, -CN, C~

_8al kyl C~_ Qaryl and heter O 02/ 07@“1 13 PCT/ US02/ 06037 Rz is
sel ected fromthe group con T hydrogen, hal ogen, C, _gal kyl, -NQOz,
-NHz, C, _ 8al kylam no, -CF&"and alRRoxy; R3 is selected fromthe group
consi sting of hydroxy, halogen, -CF3, -NOZ and C ~ 8alkyl; Rg is selected
fromst he group consisting of C, _8alkyl, C3_6cycloally)C ~ gal kyl,

C3_~cycl oal kyl, C~_,4aryl and heterocycle; R S and R G are independently
sel ect 8het§idm t he group consisting of hydrogen, C ~ _galkyl, C3_

6cycl oal kyl and C6_,aaryl, or R S and R~ 6 together with the atomto which
they are attached forma ring, which optionally includes one or nore

het er o&'baret B &lascindepdndeontiyt segecquofcmn srerpap Fongisgng RE hydragmn, kalogeb(ai n N may
be opti onalué%{ s%fti t#}?d Wi th a substituent 10 selected fromthe group
consi st i n§'ef> R 3618“ . ’C~_gal kyl and C~_~4aryl C, gal kyl; or a

phar {leeys heishdn; acceptabl e derivative thereof. The present invention
features3 conmpounds of fornmula (1B), wherein R is a substituent in either
the 3 & i5Cpealkylion, or in both the 3 and S positions, independently 15

sel ectegdsfro .St f hal ogen, C~ _galkyl, -CF3 and -CN, RZ
is sel tg&%&%ﬁﬁﬁ‘é%&%ﬁ@@oﬁgpggPﬁg of "hal ogen, C, _galkyl, -NO2, -CF3
and al koxy; R3 is Cl_8alkyl; R S and R ~ are independently selected from
the group consisting of hydrogen, Ci _gal kyl, cycl oal kyl and
C6_idaryl, or RS and %649@_} her),/wbt/h\lrﬁwm o whi ch they are attached
20 forma ring, which optionall®, includes one or nore heteroatons sel ected
fromthe group consistingdof N, O andgS, wherein N nmay be optionally
substituted wth a substy ent sel ecMmHshe group consisting of

hydr ogen, C, _gal kyl ana C-"3i, 4aryl C, _gal kyl ;.

0
9 ; CH
M en, P oY
3 ]
Q 0
Jl cH ,
O CH, 0
CH, )':’U\/O‘CH._, ' and



or a pharmaceutically acceptable derivative thereof. 25 The present

i nvention features conpounds of forrmula (I1B), wherein R is a substituent
in eithewobro@4m@r 5 position, or both the 3 and 5 positi sasusozependent |y
selected fromthe group consisting of halogen, C, _8alkyl, -CFA and -CN, RZ
is halogen; R3is C~ 8alkyl; 30 R S dhd R 6 are independently sel ected
fromthe group consisting of C, _8al kyl, C3 _6cycloal kyl and C~_~aaryl, or
R S and R~~ together with the atomto which they are attached forma WO
02/ 074=470 PCT/ US02/ 06037 14 ring, which optionally includes one or nore
het er oat ons sel ected fromthe group consisting of N, Oand S, wherein N may
be optionally substituted with a substituent selected fromthe group

consi sting, of hydrogen, C ~ 8alkyl and C~ i 4darylCi _$alkyl; or a

phar na@éﬁ?h%rﬁﬁcg‘“&@ﬂ%ﬁ?“fma?le&gef‘iv@é‘ﬁ\% "Phereof . 5 The present invention
featur - Wybeh RF: dn@r dot Bydropéierein R is a substituent in either
"the 3 g?‘“@&gg‘g ti on?\ od;ngiﬂm%%t h the gagnd 5 positions, independently
selected fromthe group consisting of halogen, C, _8alkyl, -CF3 and -CN, Rz
is halggen; 10 .R3 is C | kyl: R=-5 and.R~ e [.Wth the atomto which
t hey%a&g‘eé?f‘isﬁ%t%&enrné’ﬁ#sgq%tﬂ‘é? CWP%W%SSf E’&ﬁ‘gﬁﬁol%‘ iur%l%feﬁ%mes one or nore

het er oqt'ogRi Rl 286 inAgpdnidentyt dtectidofidin ClGrbap LatBistihg Bf hilogerd -&F; aMder@n N may
be optignally substituted with a substituent selected fromthe group

consi sR'Aghdpgdydr ogen, C, gal kyl and C~_, 4aryl C~_8al kyl; 15 or a

phar magfqégcald( .acceptabl e derivative thereof. The present invention
featur ifotds sel ected fromthe group consisting of: N

{4- [ (aget W sldcted)feamh fterptbip dnsitihy bphenyl } - 2- [ 4- chl or o- 2- (3- cyano- 5

met hyl benzoyl } phenoxy] acet am de; 20 0

2- [ 4-chl oro- 2- (3- cyano- 5-jret hyl benzoyk) phenoxy] - N

{4-[ (i sobutyryl am no) sul; |]1-2 net Jp%\phemﬂ”a} acet am de;

2-[ 4-chl or o- 2- ( 3- cyano- 5- net Fly’l benzoyl ) phenoxy] - N

{2-met hyl - 4[ (pr opi onyl am no) sul fonyl ] phenyl } acetam de;

2-[4-chl oro-2- (3-cyano- Sonet hyl benzoyJQp eneyy]-N-(2-nmethyl-4- { [( 1 25
pyrrolidinylacetyl)am ngj@bﬂpnyl } ph&ny®) aret ani de;

2-[ 4-chl or o- 2- ( 3- cyano- 5- net hylbenzoyl ) phefidxy] -N (2-nethyl -4- { [(

1pi peridi nyl acetyl)am no] sul fonyl } phenyl ) acet an de;

2- [ 4-chl oro- 2- (3-cyano- 5-%ret hyl benzogl ) phenoxy] - N (2- net hyl - 4- {

[ (4nor phol i nyl acetyl ) ami @tf onyl . | pheny ) acet ami de; 30

2-{4-chl oro-2-[3-cyano-5- (thi f | uor ofretQy beneiy| ] phenoxy}- N {2- net hyl - 4

[ (propi onyl am no) sul f onyl ] phényl } acet am de; ' .

O CH, o)
)I\)\CHa , ’;‘J\/O\CHs , and
O

10 );J\/\CHa

or a pharmaceutically acceptable derivative thereof.

The present invention features compounds of formula (IB), wherein

"R16

15 (IB)



WO 02/ 070a70 15 PCTI US02/ 06037 2-

{4-chl oro-2-[3-cyano-5-(trifluoronethyl)benzoyl ] phenoxy} -

{4[ (i sob¥QP3/¥78#i0no) sul f onyl ) - 2- met hyl phenyl } acet ani de; PCT/US02/06037
2-{4-chloro-2-[3-cyano-5-(trifluor orret hyl ) benzoyl ] phenoxy}- N

(2- met hyl -4-{[ (3net hyl but anoyl ) am no] 13yl fonyl } phenyl)acetamde; 5
2-[4-chl oro-2-(3-chl oro-S-cyanobenzoyl ) phenoxy] - N

{2-met hyl - 4] (pr opi onyl am no) sul fonyl ] phenyl } acet am de;

2- [ 4-chl oro- 2- (3-chl or o- 5-cyanobenzoyl ) phenoxy] - N

{4-1 (i s?butyr yl am no) sul fonyl ] - 2nmet hyl phenyl } acetam de,

2-[ 4-cH @rcz;wz:rqrsar@mhstnbwstsemgrmwwlmh@frompe Broup-coesistirg of-halogdn, 1.0

o et o b RPECL ARG SRS OR, BN H. AR -SOR" SopR",-

. (2- et hylc@)RE(Appikeayli mlayhﬁyebte»hm@mn@q,hsmtu@alwlt}lrhfs%yttthaﬁ%a@me@?mnN
{4-[ (butyrylam no)sul fonyl ] - 2- net hyl phenyl{ -2-[4-chloro-2-(3-chloro-5
cyanobenz‘bfjlgl)%‘ﬁéﬁw% foge; hajegen, Ce |4ary Cs.ecycloalkyl, Ce.jqaryl and

e o A RSB ARIGIR b 5 THAY scs

{ 4- chl or dromn i gry@mcorSising bf hydioxQ atoayh, )@%B}@Udli)ﬂhﬁggéﬁﬂ and heterocycle;
acet yl ) am no] - 3net hyl phen } sul fonylcarbamate; i so

[ 4- g { I[ 4h@ﬁfl8PE9r°£¥(ﬂ§ %Fm%‘? @bﬁ‘%‘%‘b‘éﬁ& @m JiIReSoSYPSAKeRt |s9la¢tpd16)m8thzo
F?lt (%/[ 2 %E%(lg]r 0- %{S?ngﬁ?%?%gg&c@a"ﬁ’ benz’o;)l ?lﬁ(weﬁd“mf 22 09'5788Y54%) - 3net hyl phen

yl ] sul Rhmyslebatekld‘rmm the gZelEpflT(:cﬂSismllpeﬂa}(cﬁegﬂﬁl lliulﬁgeﬁr l(ilygaa‘llqhsem(gyl NHeaoxy] - N- (4-
t hox et on 2- met en acetam de; 25

{ ﬁ chl d?%yalg 1 f’&t‘]nbf“lflé Pt i ?‘/I ui)r omret hy?/) Eenz)c/)yl)] phenoxy} N (4 {

[ ( et hOR%/{E%Tem{eh@anme &t 56 QN¥islting &f RFd oW, P?ﬂ%g&{ lé @92 dfd cl PRISYE

2-{4- chgoro -[3-fluoro-5-(trifluoromethy nzoy enox

{4-1 ({de(ﬁlgéteﬁmtmwm%@ﬁsvwef (Eyd(a}ky&][flimyduﬂkxgﬁ?d)sagkﬂ @ﬁwlﬁpﬂ@ﬂwl} }
acet am [o- uor o- trifluoromet enzo enox

(2- net hyﬁ:%“a{‘%ﬁ@?:}ﬁ) Y P Y
mor phoR Priyvldac @ty lh@egnaﬂrﬁwls&@sﬁéh FRREME gt Ao gt%/ @{S%Zﬁ @8

[4-& { [4-chloro-2- oro-3%-c¢ anobenzoyl)phenoxy] ace
am A8) - 3nexdalodang CesaryloanR | and Rsoogerbemmith the;atax to W{llcp4hf(y gre attached

E’;lfn (r:]gl) of ?ox%\%g%n% R{ ﬁ g (fr}/a?@%) qn& %yol hﬁ@?é‘ ggt%.%gtoﬁs %lfctfd {from the group
[ 4-chl or @ﬂﬁsxétﬂxgodﬂw@)aﬁ s,y\amaansz ﬁmb'bﬁ I@?ﬁ@wﬂyasﬁswutea wafhl ubstiBichy | phenyl ]
sul f onyl -L- I euci nam de;

[ 4- chl or @elzcteé TR @P@r@péyaﬁém%wdywer@w}l@/éemq/cs JaarylC) salkyl;
am no)oémfa%mﬁemim%gmxhé t@la?l%’p%ﬁ‘oxy] acetyl{ [4-( {

[ 4-chl oro-2 | or'o- 5-'cyanobenzoyl } amno)-3 10
nmet BQ| phenyl ] sul fonyl } gl yci nam de; N

4- Iamn sul f | 1-2-nmeth nyl 4-ch| or o- 2- (3-chl or o- 5cyanobe
Elzogll() ERUCR %@9{' compoun S 0rrr¥u12}1 (IB)[wherem ( y

{[4-({[4- chI or 0- 2- (3- chl or o- 5- cyanobenzoyl ) phenoxy] acet yl } am no) - 3met hyl phe
nyl ] sul fonyl } -1-nmethyl prolinam de;
is a substltuent in either the 3 or 5 position, or in both the 3 and 5 positions, independently

selected from the group consisting of halogen, -CF3, C) salkyl, aminoC,_galkyl, alkoxy, -
25 CN, -NO,, -NH, -SR’, -S(O)R’, -S(O);R, -C(O)R?; Cy.salkenyl which may be optionally
substituted with a substituent selected from the group consisting of hydroxy, halogen, C;.
ecycloalkyl, Ce.14aryl and heterocycle; C;.salkynyl which may be optionally substituted
with a substituent selected from the group consisting of hydroxy, halogen, Cs.j4aryl, Cs.
scycloalkyl, and heterocycle; and heterocycle, optionally substituted with one or more
30 substituents selected from the group consisting of halogen, C, salkyl, -CN, Ci.salkylCs.

1saryl and heterocycle;



15 2-[4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy]-N (4 PCT/ US02/ O3037 {
[ 1 sobutyryl (nethyl)am no]sul fonyl } -2-nethyl phenyl)acetam de;
2- [ 4- chl ®1O22070G0chl or o- 5- cyanobenzoyl ) phenoxy] - N PCT/US02/06037
(2- nmet hyl - 4{[ met hyl { pr opi onyl ) am no] syl.f onyl } phenyl )acet am de; N
(4-{[acetyl (et hyl)am no] sul fonyl }-2 2- k8t hyl phenyl ) - 2-[ 4- chl or o- 2- ( 3- chl or o-
5 20 cyanobenzoyl ) phenoxy] acet am de;
2-[4-chl oro- 2- (3-chl oro- 5-cyanobenzoyl ) phenoxy] - N
{4 [(hexanoyl arri no) sul fonyl ] - 2net hyl phenyl } acet am de;

hl or o- 2- ( 3- chl or o- 5- cyanobenzoyl ) phenoxy] - N
{4 [ ( hBptwwreairﬁmymrpmymmszmpﬁbmmm hplogers tCanalitet, -N6,, NHz, Ci.
" 2-[4-chlor anobenzoyl ) phenoxy] - N {2- net hyl -

SR SR P

[ (oct ano I } acet am de;
2- [ 4- cRP oy seiedtddFrah iy grobp cordsineiag 0z BydrbRy aameEd,-NF ZNmtaJﬁnlc]%alkyl

[(nonangyl am no) sul f onyl ] phenyl } acetam de; isoprop {(23

[ 4- ({ [ zfrqraﬂmremcglwaa obEnzadlgyl) ﬁh@bl@lf@?l}(a tsglky h s neyclanliagd,

met h Izlrgpé{&g@{ér Jdamat e; WO 02/070: 170 17 PCT/ US02/ 06037 et hyl

[ 4-( [4 7'6r 9- 2- ord 5- cyanobenzoyl ) phenoxy] acet yl } am no) - 3net hyl phen

yl ] sul R dhl"laeermﬂq:)endaitl}ydelected from the group consisting of hydrogen, C,.salkyl, Cs.
[4-({[4-chl(§ro 2- (3-chl or o- 5- yanotQ@nzoa)I )phenoxy% acetyl%am no) - 3met hyl phen

yl 1 sul f ors§YLealodrad &o-13ryln ar RRznfdc etpgebsr with shecaiom e mdichethey, ateiafiached
thereof. gihe Tal?'fn%sﬁrmch' IpYiBRARCILER! dHeS ntRERALRonTEdeReledddh BB 40 97 OUP

consisting o
{ 4 [ ( ac etcphaam“gx)fsl‘dJ ® ang S] whemeat Nyrhthmq:ltﬁmﬂ}){ substitutzdorith § Subssitwent 5

ben en acet am de, m 10
e L A0 CF B R RS Catslt oF S §om bt SR CorearyICysalkyl
{4-1 (' 59@%%&&&[&8@9 §é!:|ef)£a9bé|der13at'iﬂ%ttﬂéije9ﬂ“eny' }acetam de, sodiumsalt;
2- [ 4- chl or o- 2- (3- cyano- 5- net hyl benzoyl ) phenoxy] - N

{2- met hyl - 4] (pr opi onyl am no) sul f onyl ] phenyl }acet am de, sodium salt; 2-

{4 ohl gpo52l b EXAR0n Feldtd cLhusronet b\ pefgoypLptenoxy) - (2 met hyl -

2- { 4- cR} @y osubsfifdentyiaRRhérthé B ok Btp@glﬁmetdaylh bORAESY hﬂ@bﬁﬂ@ﬁéfﬁs‘ Mdependently

{4] (i sobut% él am no) sul f onyl ] - 2- net hyl phenyl }acet am de, sodium salt;
2- { 45chl Selscted [fmm thergsoun fqnswfmg:emmqﬂyg kﬁél}ﬂﬂomapnénsw} N

a1 Bplsstieyiediftih e S BliABLPRGES YA N OO AR MBSy
[ (pr opRérM:ladzﬂkW) sul f onyl ] phenyl } acet am de SOdI um sal t;

2- [ 4- chlor o- b | ) ph
{ 2[ n”e'? Ryl arn%[l’( prg‘EFp'PS?RFPQ?ﬁt}YSﬂ%fEE%ﬂ%%ﬂ? flﬁ)rggﬁgn ﬁ%ﬁtlmﬁ@'dr@sm Cnealied) €;-

2-[4-chl %E#%‘lgalf( a?nhl@ﬁ l%rflj &Y ﬁﬁoalﬂ@ 'Rzob@tg)sfﬂgte@/ﬁﬁ ¥e Mo Wﬁmthcé)ﬁ ?J%%ttached

[ { propi onyl am no) sul fo phenyl } acet'am de, et hanol am ne
2 form a ring, which optionally includes one or more heteroatoms selected from the group

consisting of N, O and S, wherein N may be optionally substituted with a substituent
selected from the group consisting of hydrogen, C.salkyl and Cg.)4arylC salkyl;

or a pharmaceutically acceptable derivative thereof.

25 The present invention features compounds of formula (IB), wherein
R! is a substituent in either the 3 or 5 position, or both the 3 and 5 positions, independently
selected from the group consisting of halogen, C,.salkyl, -CF3 and —CN;
R? is halogen;
R? is C;.salkyl;
30 R'® and R'® are independently selected from the group consisting of Csalkyl, Cs.¢cycloalkyl
and Cg.isaryl, or R'> and R'® together with the atom to which they are attached form a



2-[4-chl oro-2-(3-chl or o- 5-cyanobenzoyl ) phenoxy] - N

{4-] (isobutyryl am no)sul fonyl ]-2net hyl phenyl }acet am de, sodi um salt;

2- [ 4- chl W@022070g0chl or o- 5- cyanobenzoyl ) phenoxy] - N PCT/US02/06037

(2- et hyl -4-{[ (3net hyl but anoyl ) am no] SMI fonyl } phenyl ) acet am de, sodi um
salt; 30 N

{4-] (butyryl am no) sul fonyl ] - 2- met hyl phenyl }-2-[4-chl oro-2-(3-chloro-5
cyanobenzoyl ) phenoxy] acet am de, sodium salt; WO 02/070=t 70 18

PCT/ US02/ 06037 2-[ 4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] - N

2- et hyl - 4[ ( pent anoyl am no) sul f onyl | phenyl } acet am de, sodi um salt;
i{ sobut y|y rmg[, g)vquch opt10¥1al y mclu)des one orymér% hete¥021}toms selected from the group

Lt Rt ONAES, Bl ol R SRR ARy ) o el

3net hyl phen onyl carbamate, s um'sa
[4- ({[ 4- cdeleoted-{Ron Bhecdrbuy corfSistygnDhydragon, T hekybanll @6 layylEapdleg) - 3net hyl phen
yl ] sul fon *car bamatﬁ, sodi g alt; 2-methoxyethyl
[4-({] ﬁr-‘?:ﬁ Brgeatically agespaL Q—‘@?&%‘@éhﬁ%ﬁ-) phenoxy] acet yl } ani no) - 3net hyl phen
yl ] sul fonyl car bamat e, sodium salt;
2-[ 4-chl oro-2- (3-chl or o- 5-cyanobenzoyl ) phenoxy] - N
(4- {[ (Whe hrergrd cantoplipm Matwtscdnipmtly ofllornBulaeiBly ivhbeity | ) acet ani de, sodi um
salt; .- 4- . - chl oro-2- (3-.chl or.0- 5- cyanobenzoyl.) phenox acetyl
2 no) Kk HYPEHERV LT bR SPYTAB A do0obal S RRGAPONION, miepindenty )
2- [ 4- chl geReRd (@ms HeQroupPedig W : -CN:
(4{[isobutyryl (nmethyl anl15no] ggﬁ%’gﬂlﬁ%ﬁ%?% h |%?§ﬁ§f’?a§§f am de; 15
2- [ 4- cBf syhalagepa- chi or o- 5- cyanobenzoyl ) phenoxy] - N (2- et hyl -4 {

[mst@yhé (?pia 1)am no] sul fonyl } phenyl)acetam de; N
(4-{[acety l(gng yl ) am no] sul f onyl } - 2- et hyl phenyl ) - 2-[ 4- chl or 0- 2- ( 3- chl or o-

5cyanoREnamayR 'f phpeeex whithahé awho®;which they are attached form a ring, which optionally
2-[4-chl gro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] -N-
{ 4- [ ( hexdRIYHesANS ST Mare Betproptomszglested Hiam tergroYmewsistinglef NsOdind$, sal t ;

- 4-chl -2 (3= 5 . -
(L [ (hoptdian b b8 LBRoT AN MBRRAED U RN Spiceied Gromube etpPs a1 ¢
2- [ 4- chl @onsigtingo fitydeogen 5C Catkyd hehZy,bydbeameey] - N-

{2- et hyl - 4] (oct anoyl am no) sul f onyl ] phenyl } acet am de, sodiumsalt; 25
2-[4°¢c *bP'E?Efélﬁ%%“-t'ew?{ibi’%%@%&?é’ﬁBb%Wfdg‘i%%enoxy] -N {2-net hyl - 4

[ (nonanoyl am no) sul fonyl ] phenyl } acetam de, sodium salt; isopropyl

[ 4- ({[ 4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] acet yl } am no) - 3

met hy| Pheprekérns invieohgn Gateneingiousdsiselsvtesiardm thet grglip fehs(sting of:

O AT R N LD R
methylbenzoyl)phenoxy]acetamide;

20 2-[4-chloro-2-(3-cyano-5-methylbenzoyl)phenoxy]-N-{4-[(isobutyrylamino)sulfonyl]-2-
methylphenyl}acetamide;
2-[4-chloro-2-(3-cyano-5-methylbenzoyl)phenoxy}-N- {2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide;
2-[4-chloro-2-(3-cyano-5-methylbenzoyl)phenoxy]-N-(2-methyl-4- {[(1-

25 pyrrolidinylacetyl)amino]sulfonyl} phenyl)acetamide;
2-[4-chloro-2-(3-cyano-5-methylbenzoyl)phenoxy]-N-(2-methyl-4- {[(1-
piperidinylacetyl)amino]sulfonyl} phenyl)acetamide;
2-[4-chloro-2-(3-cyano-5-methylbenzoyl)phenoxy]-N-(2-methyl-4- {[ (4-
morpholinylacetyl)amino]sulfonyl} phenyl)acetamide;

30 2-{4-chloro-2-[3-cyano-5-(trifluoromethyl)benzoyl]phenoxy}-N- {2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide;



WO 02/ 070:170 19 PCT/ US02/ O3037 et hyl

[4- ({[4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] acetyl }am no) -3

met hyl ph&Q03/&M#T0ony| car bamat e, sodi um salt; and phar anterCirasbi/g6037
acceptabl e derivatives thereof. 5 The present invention features sodi um
cal cium potassium magnesi um choli nel, et hanol am ne, and triethylam ne
salts of conpounds selected fromthe group consisting of: N

{4-[ (acetyl am no) sul fonyl ] - 2- et hyl phenyl }-2-[ 4-chl oro-2-(3-cyano-5

met hyl benzoyl ) phenoxy] acet am de; 10

2-[ 4-chl 2- (3- 5- et hyl b ) ph
(2 111 SoBoeyom s ﬁx?%‘r@auwgﬁyp{on@?%éfu%p%q%ﬁﬁé?o%} détan de;

| {2 2[ ffnstC {/%Hbg ﬁ%&%ﬁﬁ%ﬁgﬁagp@%&{ onyw L% gxg]cel\l am de;
2-[4-chipr mlmz{xymﬁ(mnhmmmmyhaq@mhwhW—(Lﬁmaﬂiylmlf[(k { [( 115

pyrrolidin ace | ) am no suI fonyl phenyl ) acet am de;
2-[ 4- cm%‘ﬁé{’ Wﬁmﬂ%‘wﬂ@* iﬁf $henoxy] -N (2-nethyl-4- { [( 1

p. pers gi aydh@&stzztslaﬂbﬂaod ayﬂnfogn iﬁ %}a arH} ﬁ
2-[4-chloro-2-(3-cyano-5-mneth oyl ) phenox ?2 rrethyl 4- { [(4
mor phoI[@mplaméwimmmD}'l]mhybac,dtz}quh,enyI ) acet ami de;

o B R OSSR A SXAJ&S%?.%X e 3yt

{4- chl afethyd }ﬂéﬁ y,gagmﬁre(t rifluor orret hyl )benzoyl ] phenoxy} -N- {4
[ (i sobutyry?am no) sul f onyl ] - 2- net hyl phenyl } acet am de;

2-{4- CB+[6thlC20{23€3e§1d¢m-SCY&HDbéﬂZDEP)pimbhy V2 mratlyy 1} 4o kigroxy} - N

(2 L oS B AR ABR el 20 onvL Py et e

[{prom Aydhisto (35 ¢H1brorsLby b BEnzbY 1 bRYTLM]2-methyl-4- {[(1-
2-[ 4- chlqoro 2- (SOChI or o- 5}cyanobzr)g%‘3l?%meﬁogﬁt-y il

{4-] (i §mab6}myhaa¢w%5@eﬂﬂu!fﬁw1}pfz:nwbeqquy enyl } acetanide; 30

2-[4-c nethyl - 4- 3
me'E hy| Gf’%ﬂ@épﬁ%ﬁnﬂlgj}%@%ﬁ%f;&%&gﬁﬁg@{)}q C fcg’)rﬁﬁyré 2\1(3( 2’\)&5 / 07070{2([)(
PCT/ USORdrdb8@zby1)phenoxylacetamide;

15 2-{4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-

_I

[(pentanoylamino)sulfonyl]phenyl}acetamide;

isobutyl {4-[({4-chloro-2-[3-cyano-5-(trifluoromethyl)benzoyl]phenoxy}acetyl)amino]-3-
methylphenyl}sulfonylcarbamate;

isobutyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxyJacetyl} amino)-3-

20 methylphenyl]sulfonylcarbamate;
2-methoxyethyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxylacetyl} amino)-3-
methylphenyl]sulfonylcarbamate;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-(4- {[(methoxyacetyl)amino]sulfony!} -
2-methylphenyl)acetamide;

25 2-{4-chloro-2-[3-fluoro-5-(trifluoromethyl)benzoyl]phenoxy} -N-(4-
{[(ethoxymethyl)amino]sulfonyl}-2-methylphenyl)acetamide;
2-{4-chloro-2-[3-fluoro-5-(trifluoromethyl)benzoyl}phenoxy} -N- {4-[ ({[2-(2-
methoxyethoxy)ethoxy]methyl} amino)sulfonyl]-2-methylphenyl} acetamide;
2-{4-chloro-2-[3-fluoro-5-(trifluoromethyl)benzoyl]phenoxy} -N-(2-methyl-4- {[methyl(4-

30 morpholinylacetyl)amino]sulfonyl}phenyl)acetamide;



2-[4-chl oro-2-(3-chl oro- S-cyanobenzoyl ) phenoxy] -N (2-nmet hyl -4- { [(
lpyrrolidinyl acetyl)am no] sul fonyl } phenyl )acet am de; N

{4-[ (but wobawionm) sul f onyl ] - 2- met hyl phenyl } - 2- [ 4- chl or o- 2 PC3ASH2/04087 S5cyanob
enzoyl ) phenoxy] acetam de; 5

2-[ 4-chl oro- 2- (3-chl or o- 5- cyanobenzoyl 56phenoxy] -N

{2-met hyl - 4] (pent anoyl am no) sul f onyl ] phenyl } acetam de; isobutyl {4-](
{4-chl oro-2-[3-cyano-5-(trifluoronethyl)benzoyl] phenoxy}

acet yl )am no] - 3net hyl phenyl } sul fonyl carbamat e; isobutyl

[4-({] 4-lchl or 0- 2- ( 3-chl or 0- 5- cyanobenzoyl ) phenoxy] acet %l;{} am no)-3 10

met hy| phefigt({Buthilorey?-€hehlamnbd «yamobgazaybilenopylacetyl} amino)-3-

[ 4- ({[ 4-chl oF 0- 21 ( 3 5. 1) ph tyl }ami no) - 3met hyl ph
1 sul PaRY B L o B Y ) B ol Ly anabensoyl ) phenoxy] - N (4

{ I (rretm‘o{qxa(qgwﬂm)ﬁmm&kﬁmkc_f-srtyhr}obanzm)byémﬂmtmmﬁmade; 15 2-
“{4-chloro-2-[3-fluoro-5-(tri fluoronethyl)benzoyl] phenoxy} -N (4 {
[ (et hoxyetyippendispemdbyavapide; - 2- net hyl phenyl ) acet ani de;

2-{4-ehofQ- 11b1cu9 9 Kl aefoxy} - N

{4-[(? Pg E@é@[‘%g’}}%’t%cﬁ% é’% éi&%’ﬁmﬁE’teﬁiywa%%#"ﬁii"‘é%}%ﬁy B et hy! phenyl }
acet amiflethyhedydjsaliboy1p-12lchiSinbihider o- 5- (tri f | uor onet hyl ) benzoyl ] phenoxy} -N
(2-met hy) -4- [.met hyl (4 20 )

nor pholI?; |ndeé‘i‘?‘!l)’%gﬁéfgém'éWP‘}%@W)’II)PB%‘QXXJ?FEF&}aﬁ’l’l‘%?)r}ﬁar maceutically
accept ahL@ Qﬁéﬁ%ﬁi%ﬁﬁ iher.aphmiddie conmpounds according to the invention
contain ong or re asg/n’metrl c carbon atons and thus occur as racemates and
racem cNwi{[t({f4shlosi-2g3-ehlenahitdyamibeszoyiiphetoxykoety! iamiky-3v xt ures and

i ndi vj dual di astereoi rs. | such isoneric forns of these conpounds are
expré@ﬁ?LV&megﬁffg@?g}gcﬁ?lg@gnt i nvention. Each stereogenic carbon may be
of L he & @ (RehiHiBuAbhAND- bRy L 124 SHRRL-bi(G.chRABIUNdS exenpl ified in

this application may picted in a particular stereochem cal
conf i guyanotemzogiphsooy]scetamidag ei t her the opposite stereochem stry at any

given chiral center jor., mxtues thereof .are also.envisigned. 30 Certain
corrpour'/g's{[%{{[gW@Eoﬁ?@é@ﬁénl?rﬁ%%ai%ﬂerggﬁ %ypg%yﬁ?%?ﬂﬁ%ﬁn\g;? ed forms as well as
sol vat egdethQipkenylisttfbohdll Ngmbitgipréiatniies;ns. I n general, the sol vated forns
. are equi va?ggf }{2) WO 02/ 070470 21 PCT/ USO2/ 06037 unsol vated forns and are
;aRcoﬁba%ﬁ‘béhl_ﬂm"l?ﬁ(hjcmﬁ’éo'éd‘dﬁé?bﬁpziﬂk’hﬁ?‘&é’lrﬁf‘(4i'nﬁnti on. Og;tai n ?:orr}[)ounds of
e pre ag:) InN tns and/or solvates or as
a m xt uf@%#”%@?‘%}hg@s nélsgﬁ)g l}az%gtgwgﬁ%wl%ﬁge I(%Fms and/or solvates. In
gener al 2-[4khlopdig4B-ehlord-Srayanaienzeyd)pheadaV-(emethgb4uses contenpl at ed by the
pr esent mvenép{ron and are Hende to be within the scope of the present

5.in
i nvent i gAetpieremeay)aryRolsiieRy fihepyacaamids:t i nvention i ncl ude
2- [ 4- chh Qi Ot .2 2 ArS 2-(3- -5
(2 et my e Ao RO RGOt hlore 20 chlorerS: ot forms
1, 972016sanabshzaPh)pl@npxyletdtanole2- ( 3- chl or o- 5- cyanobenzoyl ) phenoxy] - N {2

2 3 - alogha BT A an oS a b BB Ao B B lCy 1 N
{2- met hﬁﬁlemg,h{%ﬁmme%yiha;m no) sul fonyl ] phenyl } acetam de calciumsalt forns

2 and 3.
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {4-[ (heptanoylamino)sulfonyl]-2-

methylphenyl}acetamide;

25 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-
[(octanoylamino)sulfonyl]phenyl}acetamide;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-
[(nonanoylamino)sulfonyl]phenyl}acetamide;
isopropyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxyJacetyl} amino)-3-

30 methylphenyl]sulfonylcarbamate;




The term"al kyl", alone or in conbination wth any other term refers to a
strai ght-chain or branched-chain saturated aliphatic hydrocarbon radical
cont ai ni wgo bhierospeci fi ed nunber of 15 carbon atons. ExanpPes/usb2/adoky |

radi cal s include, but are not |limted to, nethyl, ethyl, n propyl,

i sopropyl, n-butyl, isobutyl, sec-butyW/, tert-butyl, pentyl, isoanyl,

n- hexyl and the like. The term "al kenyl," alone or in conbination with any
other term refers to a straight-chain or branched-chain al kyl group with
at | east one carbon-carbon doubl e bond. Exanples of 20 al kenyl radicals
include, but are not I[imted to, ethenyl, propenyl, isopropenyl, butenyl,

i sobut ethyl [4-pfaichloyd-2-([Becbbrgd5-cyaralznzeyiyphenod Jadetyl} ankieo)-The term "al kynyl "
-refers to hydrocarhon groups of either a straight or branched configuration
with oﬁ@t@phﬁw S'&'ﬁ?“d ﬂi"ﬁ%ﬁ%n triple bonds which may occur in any stable
poi nt | 8.0 - 3-pentynyl, and
“the i %&ﬁ%é&@ﬁg%r%% QJ%‘;%??S ?%ﬁ?ésﬂzf%pg}%ﬂgl b‘lwtg?%%?%? gdi cal, wherein

t he t emmthypheny!]siléonybdfarbamiteabove. Exanpl es of suitable al kyl ether

radi cal s ,i pcl ude, . byt are t,limted to,. methoxy, ethoxy, n-propoxy,
isop%oﬂBQ?ﬁarﬁlaﬁfﬁtt?ﬁy?’ a?CSCBHF]Feo Vyaté‘éeé?lbelﬁ?d&y, tert-butoxy and the Iike. The
term"cycloal kyl" refers to a saturated or partially saturated carbocyclic
ring conposed of 3-6 carbons in any chemically stable configuration.

Exanpl dhepressnt invgrntiongeaturgs peropeunds sejedediomise gespepasis yl, cyclobutyl,

| | | oh | l gh . [070-4 70 PCT1USO2/ 06037
%CTﬁg‘?\ﬂgﬂ@c&g@qucﬁé%ﬁ&ngﬁ% mfn%'é@iﬁﬁ?ﬁ% t%ﬁhl%\/o%f?%c angf ler term refers to

a car begatkylbénzayDpRinoky Abdtahide( Sodalin 8sit;phenyl or naphthyl) containing the
speci fi ed nunber of carbon atons, preferabl ifﬂjfrom 6- 14 carbon atons, and

nor el G 2eldethderoy-f3-gyang-Srmedwiisaroydipbaroxy ERaifhl Esobpyrdamino)suiforyi2- i ncl ude,
but WAy , ht hyl , indenyl, indanyl, 5 I I,
ut ar y‘fl?};lgiﬁ%ﬁ}aggtaﬁdezgﬁqltylhesﬂ@ap y i ndeny i ndany azul eny

fluoren acen i ke. The term "heterocycle,"

" het er @cjcthilero-2-cydnbed-methylbehydyl)phsnaxyd V- (B nethyl-4refer to a 3 to 7-
menber ed nonocycl i terocyclic ri or.8-tq 11- nmenbered bicyclic

het er o({WPIPIEHYIPWQ‘(&?}H&?Y(]Eh%’ﬂ}ﬁ‘é?tmgg]&ﬁo&t%?‘ﬁbarti ally saturated or

unsat urate 6 LS E0Y FR6 h hiot 1 PeeRi SR infegmmnecycl i c. Each
het er oc%%fghlg@gi[%g%%e o?oqrérﬁtor}gﬂ%arébs’o at ofryrv?sI agd fer}?r?n 10 one to four
het et d{ropiosghmatogshl fongliphdngl jgcasapideoseditgn saly of N, O and S, and wherein

the nitrogen an ul fur_heteroat ma i onal | e oxidized, and

i ncl udi2ﬁg‘gﬁlﬁw%g'ég'@w‘l?'ﬁ?%ﬁopﬁ“%ﬁM“%%%h?nqxﬁif%tg%ye- defined heterocyclic
rings irgisduitidlahfind)sPesEEPE nictiiphehDB abt@difide Caoalune sdli; N9 may be attached at
any carbon or "heteroatom which results in the creation of a stable

st r uct B-é4-clilprd-21 3wpianped diridpraneathyhhenzaydlpberoxyd b éd-axtvdndod (Xl i ¢

het er ocyc 8- [ ' eracycl es. Exanpl es of such
or oups TRET R M TEERTHHERS feikftd, SollEhSa

20 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide, sodium salt;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide, choline salt;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-

25 [(propionylamino)sulfonyl}phenyl}acetamide, ethanolamine salt;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{4-[(isobutyrylamino)sulfonyl]-2-
methylphenyl}acetamide, sodium salt;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-(2-methyl-4-{[(3-
methylbutanoyl)amino]sulfonyl} phenyl)acetamide, sodium salt;

30 N-{4-[(butyrylamino)sulfonyl]-2-methylphenyl}-2-[4-chloro-2-(3-chloro-5-

cyanobenzoyl)phenoxy]acetamide, sodium salt;



i m dazol i noyl, imdazolidinyl, quinolyl, isoquinolyl, indolyl, indazolyl,

i ndazol i nol yl, perhydropyridazyl, pyridazyl, pyridyl, pyrrolyl, pyrrolinyl,
pyrrol i dwyhb2/ompyroazol yl, pyrazinyl, quinoxolyl, piperidi npPCT/Uysp2/660§7
pyrazolinyl, piperazinyl, pyrimdinyl, pyridazinyl, norpholinyl,

t hi amor phol i nyl, furyl, thienyl, triaﬂ@lyl, t hi azol yl, carbolinyl,
tetrazolyl, 20 thiazolidinyl, benzofuranoyl, thianorpholinyl sulfone,
oxazol yl, benzoxazol yl, oxopi peridinyl, oxopyrrolidinyl, oxoazepinyl,

azepi nyl, isoxozolyl, isothiazolyl, furazanyl, tetrahydropyranyl,
tetrahydrofuranyl, thiazolyl, thiadiazoyl, dioxolyl, dioxinyl, oxathiolyl,
benz odi2efdethidro-H{3-bllotoy$-cy uﬂﬁbélf!ﬂwﬁphf;ﬂoﬂé}Na{ﬂymﬁfbvﬁﬂophenyI , sul fol anyl ,

di . di oxol anyl . -t dr.of ur adj hydr of ur,anyl ,
et r any B HAARAAET UP oD AR SBPBR™ 25 tetradyr of ur of uranyl and
tetr ahMEUHﬁ%Mr{aQP{ME}ﬂ&bLZ-[iP-E?Jn@fff-@ﬁﬂb@bﬁfeﬂ@}'}bbm%i]ﬁﬁémﬂ?}dceiy@aihﬁﬁd]@i-ny| :

“indazol yl, "pyrrolidinyl, thianmorpholinyl, thiophenyl, furyl, benzofuranyl,
t hi azolméthylphend) splfonylgarbamgte, sodiadbaltiol yl , benzt hi azol yl, pyridinol yl,

qui nol i.nQy! benzothi-0 3 N y s to fluorine,
i ort HeP SR 4G5 BB b Fele B ThnetB B BT3P e Ve

anmount "métR{Iphényl Bulonyadabathatefsbwii saft; i n treating a virus infection, for
exanple an HV infection, in a patient ei ; her Ss nonot her apy. or i WO

02/ 0702rvetioxpetiy lUdd2i4crpare-Tbhhlatr 3-crrngperrosh panoxyaRtyl i) er m
"treathﬁaﬁyﬁﬁg rﬁgygﬁh&h %ﬁﬁéﬁ%ﬁhﬁpmﬂ@e all eviation of synptons of a

particula I'n"a patirent, or the inprovenent of an ascertai nable
measur epnthlesd(3-ahlecb-Siclyhnabepaunylyphedoay |- Vi (@off heethoxanadetybyminoddulfdeyl he
suppression of sypptom.recurrence in an asynptonmatic patient such as a
pat | &htZ-msthyiRhien¥Dagetaide, sedium @ﬁ;S has becone latent. The term

P Ophy&'@g{hga@-&mofof-i- Ehi6Fo-SR9HHben o )Bhnoh 88y AT, 1 fective | n

preventin Irus infection, for exanple an infection, or preventing
t he ocamnethgiphenydfsufymyl} glysinahidsysoidivmsalhf ection, in a patient. As used

her ei n, term. iept" refers.tp a |, including a human. The term
" phar W&L{}&leﬁ'ﬂp'gs%éoﬁ?éfgf’%(%@%c’ryil)gﬁmborxgg%\?ant " referg to a carrier or
adj Uvan{t[is$QutB'FS?l€méfB§;l)n4§ﬁ\lAlg}igihf&ﬁ J-etféthyiphényPatdiafide; t ogether with a conpound

of this invention, oes not destroy the pharmacol ogi cal activity
t her &of2-fhdhlor-AéaichioreSwiyereheazayhipbenoxatt M-@-metirk4suf fi cient to deliver a

t her apeyti unt t-h Iyl .+ As used herein, the conpounds
accordi ﬁ&e%?&ﬁ@l??ﬁ aml?c?;]ﬁﬁg&rdg\,}@@?‘ill yr%gggt? %lqdfal\(szl ude pharmaceutically

accept akl(8- (feety@idtvdyaniiielselddny | A2 rdiaylpRasUtl-pathlyroaz ¢ephlokd-6- deri vati ve"
15 neans any pharmaceutically acceptable salt, ester, salt of an ester, or
ot her d®RnORANZOY)RIENEXRGAYINIAE of this invention which, upon adninistration

toar ef—pﬂl:ﬁl%ko-ﬂﬁ-cﬁﬁ)p@@!-ﬁ'ﬁﬁ b&ﬁ@ﬁjpﬂ%ﬂ&gﬁ-\?}’é Emgﬁagﬁglamkgﬁ%?g)}a conpound

of this tnvention or an inhibitorily ac te or residue thereof.
Par t 20 uhathlyjphkayldpacethndde,isodtunvedt; and prodrugs are those that increase the

bi cavai |l ability, o e conpounds qQf ,this._i i on when. such. c ounds are
i i s3-reblord2 2e-<hlRarirren sngy DrGRe AR R e e RO R R EBor o
conmpounglef 01 hRn Wi Ansiadi dodiv@PsM bed into the blood) or which enhance
delivery of ‘the parent conpound to a biol ogi ca
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-
[(octanoylamino)sulfonyl]phenyl}acetamide, sodium salt;
25 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-
[(nonanoylamino)sulfonyl]phenyl}acetamide, sodium salt;
isopropyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]acetyl}amino)-3-
methylphenyl]sulfonylcarbamate, sodium salt;

ethyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxyJacetyl} amino)-3-
30 methylphenyl]sulfonylcarbamate, sodium salt;



conpartment (e.g., the brain or |lynphatic systen) relative to the parent
speci es. Pharnaceutically acceptable salts of the conpounds according to

t he i nvemo axmosmwl ude t hose derived from pharmaceuti cal | yPETASH/EI08%

i norgani c and organi c acids and bases. 25 Exanples of suitable acids

i ncl ude hydrochloric, hydrobromic, sullPuric, nitric, perchloric, fumaric,
mal ei ¢, phosphoric, glycollic, lactic, salicyclic, succinic,

tol uene-p-sulfonic, tartaric, acetic, citric, nethanesulfonic,

et hanesul fonic, formc, benzoic, nalonic, naphthal ene-2sul fonic and
benzenesul fonic acids. Qther acids, such as oxalic, while not in thenselves
phar maoesttivil ¢4 §[#- dﬂmefﬁ -Gbtdororayydnebanrpy Dptedokylacdig} pmepddat i on of salts

-usef ul in ates in ohtainjng the conpounds of the invention and
t hei r ﬁﬁé‘ﬂ)ﬁa‘t"éﬂh gﬂeqy athamals. Spy! &ma§é‘|d addition salts. WD 02/070-L70 24
PCT/ USQBépﬁ%céﬁlcfaﬁyQ&febtﬁsré cfeh%l&@l@lﬁié?&fﬂ ate bases include alkali netal
‘(e.g. sod al kaltne earth netal (e.g., nmagnesium, ammoni um NW+

(wherein W| s C _4 alkyl) and other am ne salts. Physi ol ogi cal |y acceptable

sal t dro incl ude sal ts, gr organic
car baxy e BrexbiiBvtion vt s GGy PopsshS ot ehefiim. Boctinect Pion <,

| act obiggahslagfif, and Hfé@lhy]arﬁlr@%hﬁéiof RfPRahEs ltkfedTidn 8 giﬁulﬁctﬁﬁlsﬁﬁ?

met hanesul foni ¢, et hanesul fonic, benzenesul fonic and p-tol uenesu foni c

aci ds and |norgan|c aci ds such as hydrochloric, sulfuric, phosphoric and

sul f amﬁ: é{ﬁ E&ﬁetﬂﬂﬂl%@gﬂ cﬁng)l]cfnjle}/hy‘ff‘qle%gl}gp-tfclﬁ&lotf (I?Eya% n%rrp °“.”d Wi t h a

hydr oxy ani on ound™1 n’ conbi nation with a

sui t ablngetgAbédyBpKdhoR$lab@amids ¥+, and N\/\Q (wherein Wis a C, _4al kyl
grou&. 10 Preferred salts of the conpounds of the invention are sodium

pot atkiZaldrchderod-(Areyamanesthyihensaidiheroxyéth ihtishriysylanine) ey B ani ne.

Any ref .the above conpounds al so includes a reference to a
phar na(?gglﬁ)pﬁ rfy@agg%reng Abl e salt thereof. Salts of the conmpounds of the

pr esent2-[i4nakddro- 2 (8- Wokﬁ@m&‘dﬂﬂaehyoyﬂ@hbmdgr]-k\h@mettqla 15 person skilled in
the art., For exanpl conmpound of the present invention with

e,
an appr[@ﬁ?li"a’c‘lélaﬁ'élgﬁs%ﬁo ﬁglbenyﬂagmaxg ropriate solvent will yield the
corr es%@d&ﬂ&o- Y(3-c 21%19[5 A6t R roy1 R JTSIEIN .ok methKll -4-{[(1-

2-[4-c 3- ch or o- 5- cyanobenzoyl
{2- nex myk-roliﬂ(ngiaopuybmylirw}smfm)lsuphwil)laqqﬁémardyl }acet ami de with an appropriate

Eifiemzsh cﬁﬁ? o i fpdtat N Thedyf g dflg™ o ' vartovs
2-[4-ch 1£&tﬁmﬁ@s§1f&wme@ﬁy@yﬂaﬁmnoxy] N {2-nethyl -

[ (pr op| o I am no)’sul f | ] phenyl }acet am de choline salt. The corrpounds of
the pres chlonw%rﬁlﬁmo methydheanapyl nbraexdA&(A-methyird- béfar macoki net i ¢

properti t hat s therapeutic agents. For
exanpl éno?H%hr@gag ﬁﬁg{ n@?ﬁﬁ%ﬁ@ﬁﬁ%@@ﬁnﬁeﬁ“ on can be nmade into salts
whi cho ey chisrs- Qx{sctysmi sgirl fluoyoracibly lienr@diphendsy } bV-qawméthelbd-| i ty. The

conpounds of the present invention axe prodrugs which are readily
net abol[K&r@HIOPM]taB““EQ?é“IM?]VEWWWF?}P‘PWS of HI'V reverse transcriptase in

Vi vo. cﬂféﬁﬁe[g c@rﬁx?c?gt(t uohbrﬁeth”lyt%ﬂ%e)g af@’[ K8 pr ovi ded t he conpounds

accor d| n € invention use er apy particularly for the
t r eat meisonitynytanping)sabforsy1p2-mathdphdnyflacttamivs; such as an H V infection.

Compouny ?4-%1(1:1%%- I—[g gcygir?o-g Qgifjlu%\rlgrrrlléth)gl% errllggy ]p %gcg]xyi [1]9-\25'-methyl-4- {[(3-

25 methylbutanoyl)amino]sulfonyl}phenyl)acetamide;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {4-[ (isobutyrylamino)sulfonyl]-2-
methylphenyl}acetamide;

30 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-(2-methyl-4-{[(3-
methylbutanoyl)amino]sulfonyl} phenyl)acetamide;



30 to be active against H V infections, although these conpounds may be
active against HBV infections as wel|. WO 02/ 070: 170 PCT/ US02/ 06037 25
The conpsumoaxsozaemor di ng to the invention are particul arl yPSTUS8u060d7 t he
treatment or prophylaxis of H 'V infections and associ ated conditi ons.

Ref erence herein to treatment extends 200 prophylaxis as well as the
treatnment of established infections, synptons, and associ ated clinical
conditions such as AIDS rel ated conplex (ARC), Kaposi's sarcoma, and 5 Al DS
denentia. According to a particular enbodi nent of the present invention,
there is provided a nethod of treatnment of H V nutant viruses that exhibit
NNRTI @ dechi@si 3 (Gaclderas§-cuahobanzoybphengx p]-NHametbwed-{lKA | y ef f ecti ve anmount

-of a compoynd of the present invention or, a pharmaceutically acceptable
deri vat® QH@W@!&@WB?‘BB}Q?WZEPHQ:}?h‘?wli)ﬁ%ell‘ﬂ“@& ar a human. In 10 particul ar,
t he COW?E—T@r%tﬁirlafrﬂﬁo)&llRﬁ@’ﬂtZ-hﬁﬁﬁl’MHeﬁﬂé@%i‘gﬂoﬁsﬁ%élﬂoﬂﬁat wild-type HIV-1

"as well as several mitants,” for exanp 3N, L1001, or Y181C. According
t 0 anotcyemobesprd)phendxy|gsetagnde; i nventi on provi des a nethod for the

treat men L pr tion.of the s ons f of a viral infection in
an i eaktstiorl FohpBrs Eyanel B Y IPRERRUEM: BerBBVES s Ruman whi ch
conpri q@%ngahgﬂra}nﬂg))g‘gfdﬁyqphml}aw'ethﬂm@; phar maceutically 15 effective anbunt
of a compound according to the invention. According to a particular

enmbodi risabutyd f{4th{4schigieeA3-syanore(triflyeremety Dbewroyllphenoxy Hcetpgingls-
retrovir [Ka)i ' i jcular an HV infection. A further aspect of
t he in\}léﬁwgﬁens&]}tc%u&gg%lc%b%gé{ﬁbd for the treatnent or prevention of the

Sy npt onsotutyl ¢4 gatchlerb-22(3-¢iBdol it pambbanzoypienooyipeatylfianmoysr di ng to the

i nvention mag al so be used in adjuvant therapy in the 20 treatnent of HV
i nf elq imaeibylphenylluendearbamdicsynpt ons or effects, for exanpl e Kaposi's

sarco teof | Oh_ er i I he_treat ment
R e e T
human whethbilphénydjsaHbonydcarblarhaten i ncl udes those whi ch have been di scussed in

R el A T S e A T R

inventi%ﬁethmeg Baefmiygvention al so includes a method for the treatnent
or prophylaxis of "any of the aforenentioned infections or conditions. In

yet &5 f2n{4-cblora2ddluore-Adtrpftussemethy henaeyliphepexsird4- t he use of a conpound
O BRI 5 s BRUSBAEGnl @ o cament Tor (he
2- {4-chloro-2-[3-fluoro-5-(trifluoromethy!)benzoyl]phenoxy} -N- {4-[ ({[2-(2-
methoxyethoxy)ethoxy]methyl}amino)sulfonyl]-2-methylphenyl}acetamide;
2-{4-chloro-2-[3-fluoro-5-(trifluoromethyl)benzoyl]phenoxy} -N-(2-methyl-4- {{methyl(4-
20 morpholinylacetyl)amino]sulfonyl}phenyl)acetamide;

and pharmaceutically acceptable derivatives thereof.

The compounds according to the invention contain one or more asymmetric carbon
atoms and thus occur as racemates and racemic mixtures, single enantiomers, diastereomeric
25 mixtures and individual diastereoisomers. All such isomeric forms of these compounds are
expressly included in the present invention. Each stereogenic carbon may be of the R or S
configuration. Although the specific compounds exemplified in this application may be
depicted in a particular stereochemical configuration, compounds having either the opposite
stereochemistry at any given chiral center or mixtures thereof are also envisioned.
30 Certain compounds of the present invention can exist in unsolvated forms as well as

solvated forms, including hydrated forms. In general, the solvated forms are equivalent to



30 the above nentioned viral infections or conditions. WO 02/ 070-t70 2G
PCT/ US02/ 06037 The above conpounds according to the invention and their
phar macew® ezbioy7oaccept abl e derivatives nay be enpl oyed i RCTarsb/o@s7T on wit h
ot her therapeutic agents for the treatnment of the above infections or

condi tions. Conbination therapies accdlding to the present invention
conprise the adm nistration of at |east one conpound of the present
invention or a 5 pharmaceutically acceptable derivative thereof and at

| east one ot her pharnmaceutically active ingredient. The active ingredients)
and pharmaceutically active agents may be adm ni stered simnmultaneously in

ei t her uhdudvatedforms add Afeeneohpysbet witbiauhé scape obthepsesentongerdions égtemt i al |y i n
‘any order. The zﬁ%unts of tr}e active i.ngred'@ent and cPhar ma?euti cally

act i ve CAYRANNGS of F Rent IVERTARMEY HiIFdE # STXUERP TRy &Y hSalYalss PéS el ect ed
I ordefixinpe _@Pﬂh&ﬁﬁoﬁsnﬁatgﬁﬁ'ah@@négr SefioRRslatdI6r RPRIs! In A4l a1l Pref erably
the conbination therapy involves the adm nistration of one conpound

accor diphysita fortres aree@nvalent fanttic usrs cofitenipdatedyen the priesent inmerdionandiare bel ow.

Exampl es o(;e such f'{lﬁ,rit er therg}peuti ctarﬁ/entts i nclude agents that are

ef f eCt iRfenged o PRI E JeoRe AN RTESE THFRIGY ons or associ ated condi ti ons.
Anong t hese pagBRb® cathfounds 8f B PreséntdfVéhtion include 2-[4-chloro-2-(3-chloro-5-

3-al pha) - 9-[ 2, 3- bi s( hydr oxynet hill ) cycl obutyl ] guani ne [(-{_} HCG = SQ 34514, 15
| obucaeyajobemzdyl)pRe®Ry k) {%r,mthu -4 (hyepionylaiireysul fonyldphenyeesiamisigeni ne

t in- Q... IMG 144, - [ I [1des I
oyel oapaiuaufomiy Lud o, PRELZSFRE EnoRELT ARSI SRR REn SIS ¢
nucl eO%id@l%llmﬂﬁfbgw?@la@ﬁno)‘s@llfm@mmﬁ} acetamide choline salt forms 1, 2, 3, and 4; and

S) 1- ( 3- hydr oxy- 2- phosphonyl - net hoxypr opyl ) cyt osi ne ( HPMPC),
E [ % 21_02 @:[g?-/ﬁmo)g/’q{?»pghlpwgigcya%obenzoy])pﬁ/err)loxﬁyN-) {2Ymethyl-4- ( )

e L
R)-2- (G am no-9H purin-9-yl)-1 net hyl et hoxy] net hyl ] phosphoni ¢ acid

(tenofovir), and (R);[]2-(G Am no-9H-purin-9-yl)-1 . :

met hyl et hggk‘i/]eﬁ‘ﬁt A i p%%%gb‘r’i’ic@ ’i‘*’d‘OBiv’é‘ﬂ’(?"é’d}ﬁgﬁ)ﬁME%\fFﬁc}ﬂﬁlSH?WH’EP]WP) ester
(bis-P MgA% toh ir e ind @k s fumber of
2-acety pyrlc ?dnéeﬂa%?ﬁdgﬂagﬁIagrggaa{%?ﬁlzdﬁ&g)aﬁﬁ%gcma?%%&ﬁ?ﬁ ioggr b(l)nohyrrclireegzoone and
hy dr th yearbea atovos | Bxasipdes ofelien sadicis include,duit prease limited 59, traethyl, ¢tbyl, exanpl e

' -azi do- 3' -.deoxythym di ne T i dovudi.ne), 2' .3 di deoxycytidiine (ddC,
ol ot G SoRoRu TR IR s BT SR pei oG e g B |
di danogjgge), 2', 3'-di dehydrothym di ne (d4T, stavudine),
(-)-beta-D 2, Gdi am nopurine di oxol ane (DAPD), ) .
3' - azi do- The @rmd‘laa@nxljf Home @ insombinatiph With1iDY e81eE ey FHers o plsAightychain
2'-deo§%

1.9-1 ndo-ur. i di ' ridine). )
() ot & pronsBRGH Sl Perohd Wi Bl spsbon-carbon double bond, Examplesof i ey
ci s-40 (el dRaMTREINNS, butlard noxiahhiedioaBthenyi] proferyll Ussproptngs ibagengE TC) |
3' -deoxy-3"-fluorothym di ne, 5-chloro-2'.3"-dideoxy-3"-fluorouridine,
(-)- ci gsehutenyl, ppmsenyl; heasnyhexatrenyl andchs ke 27
The term “alkynyl” refers to hydrocarbon groups of either a straight or branched

configuration with one or more carbon-carbon triple bonds which may occur in any stable

point along the chain, such as ethynyl, propynyl, butynyl, pentynyl, and the like.

25 The term “alkoxy” refers to an alkyl ether radical, wherein the term *“alkyl” is defined
above. Examples of suitable alkyl ether radicals include, but are not limited to, methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy and the like.

The term “cycloalkyl” refers to a saturated or partially saturated carbocyclic ring
composed of 3-6 carbons in any chemically stable configuration. Examples of suitable

30 carbocyclic groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and

cyclohexenyl.



am no- 6- (cycl opropyl am no) - 9H- puri n-9-yl ] -2-cycl opent ene- 1- net hanol
(abacavir), 9-[4hydroxy-2-(hydroxynethyl)but-1-yl]-guanine (H2G, ABT-606
(2HM H2Gweangotoutmvi ri n, protease inhibitors, for exanpl e PCTAiSO20G087
ritonavir, nelfinavir, anprenavir, saquinavir,

(R N-tert-butyl-3-((2S, 3S)-2-hydroxy-32N-[(R)-2-N-(isoquinolin-5-yl oxyacety
| )am no-3 5 net hyl t hi opr opanoyl ] am no- 4- phenyl but anoyl ] -5, 5-

di met hyl - 1, 3-t hi azol i di ne-4car boxam de (KNI -272),

4R- (4al pha, 5al pha, 6beta)] -1, 3- bi s[ (3am nophenyl ) net hyl ] hexahydr o- 5, 6- di hydr
oxy-4, 7- bi s(phenyl met hyl ) - 2H 1, 3- di azepi n- 2one di met hanesul f onat e

(nozenavi The téinds “aryl” alone or in combination with any other term, refers to a carbocyclic
+1-[3-[2-(5-trifluoronethy] pyridinyl)sul fonyl aqi no] phenyl ] propyl .- 4-

hydr oxyareeepeEosis Aach gf Phyit ar Byi)-%)}’él-‘ % rsaé‘ggi%x'ﬂi)l?%wg faroon
(tiprangyit) ; - i

"N - (2( S@ é—"’lﬂé’oprrg%f/aib?( g)orn[ 6N-1? rcr%rtbﬁgﬁtfgq asF %%dn?f)se-plr?ftegrb %y_ frglll}gyllga(r;r?rﬁ?ﬁ ‘-’tZB’ﬁe nyl but yl
- N a~priExdmplehofargbmbioalglipclive, put 4re npiimidsd fpipbaryl) haphthyl,gndenybieganykdr azi de
BMS- 232632) :

“(2(5) %&&@VBWP%}-%EYWBY‘&W@ WS hyl benzami do) - 4- phenyl but anoy! ) 5, 5- di m
thyl - N- (2l fy iegsdyold, hicagetdcgting A& héabORyAMad 8sedAerdhn, f6fer to a 3-

N (2(R) hydroxy-1 (S)-indanyl)-2(R)-phenyl -nethyl-4(S)-hydroxy-5-( 1-( 1-(4
15 to 7- membered monocyclic heterocyclic ring or 8-to 11- membered bicyclic heterocyclic

benzo[ b].f uranyl.met hyl ) - 2 -N.-(tent-butylcarb m j inyl. anam
o (i SodRghehif ahveshshiuesh otk St ot oM RO R AR b AR

excr et i GhzbRREPifirAdiocsHE) BiehPeRbsyeleiconsists6f @Rsdrdfore cafbdR@tdms aHdi febrior s
such as di pyridanol e; "pentoxifylline, Nacetylcysteine (NAC), Procysteine, a

_t ri dBosmntofow, hettroatomsseleatesifiomsibie groupcopgiptingef Nfdasdrp and heredn $gch as

interleukin Il pr.th i : ! I LN
t act or SR infishy HIRR R m daD gt LIBEIPRICHR HALIRL 20 bEVERLAIDII
t her eof jn WRIBh B¢ bEDRiIabevy-esfhicldeterauyslic fipgsas fused i bberese (ihgRHes) , f or

exanpl e TMC- 120, TMC-12S, nevirapine (Bl-RG 587), . . .
al pg- ( hetergexglin ring Ay Ry PBRY Y a?{%%ﬁa(onzzf é?@f%@%r%‘% reshitsndhe freation

(loviri gpg stable structure. -Pi?ferred (}:]?/tleTO_cX(_:lfsS i_nz:lude 5-7 membered mqnocc}'clic heterocycles

(
3
e

1-[3- (i sopropylamno pyri met hanesul f onam do) 1H-1 ndol™- 2-yl carb
onyl 1pi p&t 820 meeminaredieic el inastdrocyvidseExahaplesvo frstcinghoupg 0Rde imRlazalgh) - 12 25
Hydr oxy-6,. 6

100 benzBionop amidags i gewhyly aBlbls o (Rl e b

(4S) - 6- i dridlazyl, pyridazyl, pyridyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, pyrazolyl, pyrazinyl,
E) - cycl %#’gpyf)glt]he%jlp)y?& Icfipﬁ’yd?o-pZ- ( tyr ip1yl u_or}é)rr%}{ hyl ) -y2( I-(? - qui I?1azol |ynone

( DPC- 08@hinoxolyl, piperidinyl, pyranyl, pyrazolinyl, piperazinyl, pyrimidinyl, pyridazinyl,

L ?bﬂgﬁ%ﬁio@%%ﬁh&%ﬁ%m{'ﬁw 1 diigt RNEITREDSI - Carfliiy1 3o 2R M di nedi o
5- { 3, Zpd i oBH AR IR EIuRINEy K tHi SAGTHEENY! $ulfchepyxazOyl,)beridxakolyLt | m dazol - 2-yl m
ethyl carbamate 30 (capravirine), glycoprotein 120 antagonists, for_ exanple
PRO- 2000xoppenidingl, axpyrroldinyh [ogPngpmal, azepinyl, isoxozolyl, 1sothiazolyl, furazanyl,

di chl or } - - ki i ny; -2, 5
o 02/ o Rk Ik BRt BRI RR S R IR TR AR PEE SRS 21 300)
cyt oki ngesuddigohilsdithiollyhthiepleemyl, ectrabydotHiesheny Psuw fidartyl,Rioxanyl, dioxolanyl,

1,1' -azobis-formam de (ADA), S-1360 and.. .

|, 11-( 1}%%@%&%@?*&‘&“% Iteéf?é’}’;ﬁ’%r-ai!?‘h‘!‘y‘g,"_ﬁﬂi@'lyé’tqﬂé@é@%v&‘i‘)ﬂt et radecane
octa | } inhibitors, for exanple T-20 and

T- 1 Z%dE@%k@%&ﬁé@%gﬂﬁ%ﬂ?%ﬁ%ﬁg@%{ggut| cally acceptable in the sense
of bei ng cPrefetediieterodychestimudst imadazohidinginslazaly b pyrrbldipyla thisroenphplinyil,

conposi ti.on and not deleterious to .the recipient .thereof.. Mre ferably

t he conﬁ]?‘ﬂ&fq“éf fgy, erB?%WXﬁhgzcﬁﬂeo’?&ﬂ]S’ﬁipgw’g'ﬁ’i 18%’ H’fc’?yclh%en(%{hlatzﬁb?’above
ment i on%gﬁag,gm’sqlﬁmir@ygqmgmtm'bﬁm,hp].one of the preferred or particularly
preferred sub 10 ‘%roups within formula (1A) or, (IB) as described above.

Most pr ef eFabteymt halogeriefas iooharingr dygrinenhommiagsor I8dineoi nt use of one of

t he ve | ) ; ent
nvent on LeErp B REhy Bl i derekeld AMRAHPHTecRve MR
be adni Rk aifectiosi, farlek ampleml I \Oinfetighcnta patibnt cithtreaspn@stindrapynardnt i on
further includes the use of a conpound according to the invention 15 in the
manuf acture of a medi canent for sinultaneous or sequential admnistration
with at | east one other therapeutic agent, such as those defined

her ei nbef ore. The conpounds of forrmulas (1A, (A}, and (IB), hereinafter
known as the conpounds of formula (1), may be synthesized by the foll ow ng
met hods or by any nethod known in the 20 art. The conpounds of the present

o o o v T



Schenmes |1-X, which are presented bel ow. The conpounds, which may be
prepared according to these schenes, are not limted by the conpounds
cont ai neW0 n2/019¢70schenes or by any particul ar substituent eCuasd2/oge3t he
schenmes for illustrative purposes. 25 Conpounds of fornmula (1) can be
prepared from conpounds of formula {Iﬁ? and (I111), wherein R1, R2, R3 and
Ra are as herei nbefore defined, using suitable coupling conditions known in
the art. WD 02/ 070470 29 Op~OHR Rz (Il) RB HzN/ Ra (I11)

PCT/ US02/ 06037 For exanple, compounds of fornula (11) can be allowed to
react with conmpounds of 5 fornmula (111) in the presence of a suitable
dehydr abmbipatigemith otherlagenss.aThatebo direating? as dbeshhcroh esfptsda theadieviatioe of DCC)
-for exampl e, or. nore preferabl . : .

1- (31 REPRIMSRTAGHF S0 Hsords? i 7 R R r g PAYRRBL AT B PegEriosdley . 1

addi t i feasirBReRt REGMME] Ritha partiduftl ldBonfk | Aatrhd}tindkieAthe sipFRssish of

"1- hydroxybenztriazole (HOBt), is usually required to pronote efficient
coupl i sgmpfom tesuendgan ph psynpipBatiopaticat syspras pipathed uawﬁlﬁ@.a vired sfeetenact i ons

10 are.typical l.y carfi out_in . apr ot ¢. sol vent, s acetonitrile,
Lot r oy Biciia PgBe e o D ROiCRK i o RondRRL selifhe M gfifhe oy
t enper afétR ifi pReVieRtifg 4 Oirdddfdotionidt extngile bl idfectdd) beplevétinganat ur es.
Al ternatively, conpounds of forrmula (I[1), wherein R and RZ are as

her ei niee¢usreacel ef sywerfoms gh sychragrinigation; iy @ patéant.t Hs upes hesein.hp bymai ‘mgtienti d

chl ori i I . react wth 15 conpounds of forrmula (I11),
wher ei g&ﬁg{]gﬁgnﬁmgpg{%@l %ﬁﬁ%@fore defined, to afford conpounds of
formul a (The tefifi¢pharapacaicaliy acieptable cdfridr be ddjacany” adftrots aleareianotmljuvant

acconpl i shed by net hods, known in tﬁﬁ art. The carFngch aci ds can be

al | oltedhat naydhscadmypisiered tgli'iHaHBIPtgtoéé ?’d‘f"%ﬁ‘ F‘r‘?ﬁmﬁa_ oid @H“‘éf%“‘_?%i @HW“‘E@]I ori de
or Mor Gopd ﬁét%reé’tpc})ythg ﬁ&ﬁ‘ﬂaﬁsﬁg%l :Q:@ivit%r hRPE 88 AiGki@ivRerd YBhnRkdr ?H?r for med
in an aprotic sol'vent such as acetonitrile or a chlorinated 20 sol vent such
as chl dosdseufficdent todeiver ettargiehiic emoimtadf dredritiairel agehie corr espondi ng aci d

chlorides, are not .typically isolated in_ pure f.orm t instead are all owed
to react asp t1e tfp‘ﬁ C%ﬂé‘ﬁlﬁﬁég"oﬁ ng ko mﬁllﬁve_(“F‘P?f’I.e ‘%@é‘?‘liﬁﬂ’%lﬂ, ®reactions of
the aC!pﬂaﬁr'iHc@ﬁt'iéiﬁZ aBEDIAME AQIVAR s tRerdfY, 614?F‘&idr&a@é&'t%ﬂ%ac‘ébﬁ?t@bl@%eri%%one,
acetonitrile or chloroform or nore preferably in N, Ndimethylforman de. In
addi t5 omsans hey phasmeedically accepiablosald estepasblt of e estent Pnethersdesivitigeofsaaich 25 as
triethylamne. o i dine, .or. nmore preferabl ot.assi um bi car honat. IS
Fequi ¢ S8PRYGH LRI SUBE i Apr ErBRElRate SREBREL ISP R Rl

When i q@k&RRyide ilifedy paledinpsund od tHiinvestesrha mmtighiBiteri lysetve inbBRabslg€iori on of a
smal | ampunt of water to the reaction m xture pronotes an efficient

coupl i mesiduesheteah Parioulenhyfaypred derr#iyey pné prodrugs are thasa{baenerpasgdie WO

02/ 070'%70%vailability of the compounds of this invention when such compounds are administered to

20 a mammal (e.g., by allowing an orally administered compound to be more readily absorbed
into the blood) or which enhance delivery of the parent compound to a biological
compartment (e.g., the brain or lymphatic system) relative to the parent species.

Pharmaceutically acceptable salts of the compounds according to the invention include
those derived from pharmaceutically acceptable inorganic and organic acids and bases.

25 Examples of suitable acids include hydrochloric, hydrobromic, sulfuric, nitric, perchloric,
fumaric, maleic, phosphoric, glycollic, lactic, salicyclic, succinic, toluene-p-sulfonic, tartaric,
acetic, citric, methanesulfonic, ethanesulfonic, formic, benzoic, malonic, naphthalene-2-
sulfonic and benzenesulfonic acids. Other acids, such as oxalic, while not in themselves
pharmaceutically acceptable, may be employed in the preparation of salts useful as

30 intermediates in obtaining the compounds of the invention and their pharmaceutically

acceptable acid addition salts.



30 PCT/ US02/ 06037 all owed to react wth oxalyl chloride in dichloronethane
and in the presence of a catalytic anount of DVMF to afford the

corr espowdd n2f0m@et0d chl ori de. The acid chloride was then alPCHNSA2/0603T eact
with amne 5 in a mxture of acetone and water and in the presence of an
excess of sodi um bi carbonate to provi dé conpound 71. 5 Schene | CH3 O

O ~HOFC" ~~~., ~01 oxalyl chloride, CHzCI2, DV F3C ( J-~ ~ O\

i i i SOzNH2 2. acetone, H20, NaHCGa ~ ~ i FCl CH3 F C 70 HEN "~~l~w 71
~~~~~ SQZNH2 Conpounds of formula (1), in which RI, R2, R3 are as

her ei nbefore defined, and R4 is -SOZNRSR6, wherein RS is hydrogen and R6 is
-C(OR, Srditsrdeﬁned?ﬁomgpampmeteéq‘an@eiﬂdnée aléstli msth] (Gasodenpy @li;drr@obafthom

SOOI % A Qobl s S o VB 5B MR AE AR,

reacti eRy¥iblo 1&%7"9@&%@51&%1@ 8f Ay dofdn\atomiod aimédd goup nchfdelRgheonbef ore
“defi ned. O ~~0O~ These reactions are tyg'pcal | y conducted in an

aprot i orymwmoxybg@ﬁdasuqheqsraaﬁw lastigrtamaricy malp isftipaicniactobionieand abl y
g:c Cgl g%ﬁ%&g@g%& 05%? g.}l}“on?c{]am&?s%cﬁ g?%lte{h(?iﬂésu ﬁlcp&flin%élﬂ?&u%n the presence

ase as sodi um Bi carbonate, a

trial k.‘bb&ﬂn&ﬁtlfoﬂdedlmludﬁeﬁthsmmidsQﬂd\Mdrgarrﬂe Midé stichat hydrecilongyr i di ne
{DVAP), or preferably with DVAP. Lastly, the reactions are conducted at

t enper Sukfiiriss phasphREC aag gtlfagtic agids.q Bhﬁwlqglc'«}ilrya%@péﬂhly salts of a compenpdhWithds of
formul g hé'fi%{;)x’y Bk fille Bhe drorfSy SARY EnfiGhE E),{eco%hagg Pl Shil 3 cation

conmrer &i can be prep nown 1 n e art
Alternaﬁcth/ﬁma WmmnﬂdSWQT(\ﬁlmrmNﬁls(d G)4alk)lrhgvd\1|p9:h R, R, R3 are as
her ei nbef ore deflned and R4 is 5{ NR5R6, whereln RS IS h gro en and R6 is
- O(OPR7, Raelaresdisalis of the sempaynds of SregPecniieh japetd 4y PoRsSHe FAPBELf  om

corrpouglga}11 0 ﬁHﬁ a2 E(d]g diin¥in@riEfhylamftfe. R3 25 are as hereinbefore
defi ne ngglh% ¢ n no R~, nl nnmh?chygr(;]t h RS and RG are hydrogen, by WO

02/ 070470A8¢ ra"e:fm&ommﬂ?e aboae tompownds lalso ambudes dgelefenfotoaul a (V), in
which R, is as re| n%? qﬁfln d and R ~ is hydroxy or chlorine. O RAR~s
5 (V) ﬂkié’g'éacre‘é% VAR %Pg?%tl quire the use of an agent capable of

acting asgatsCSURY Edtpdiinds of the present invention may be made by methods known to a

15 person skilled in the art. For example, treatment of a compound of the present invention with
an appropriate base or acid in an appropriate solvent will yield the corresponding salt. For
example, treatment of 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy}-N- {2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide with an appropriate base, for example choline
hydroxide or choline bicarbonate in various solvents, for example THF or isopropanol, will

20 yield 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide choline salt.

The compounds of the present invention have certain pharmaceutic and pharmacokinetic
properties that render them advantageous as therapeutic agents. For example, the compounds
of the present invention can be made into salts which have improved solubility and increased

25 bioavailability. The compounds of the present invention are prodrugs which are readily
metabolized into the active inhibitors of HIV reverse transcriptase in vivo.

In a further aspect of the invention there are provided the compounds according to the
invention for use in medical therapy particularly for the treatment or prophylaxis of viral
infections such as an HIV infection. Compounds according to the invention have been shown

30 to be active against HIV infections, although these compounds may be active against HBV

infections as well.



dehydrating agent, such as fumng sulfuric acid, nore preferably

N- ( 3di net hyl am nopropyl )-N -et hyl carbodi i m de hydrochl oride in

di chl or oveD D207847nd i n t he presence of DMAP at anbi ent teRPESH206837
Compounds of fornmula (V), in which R js as 10 herei nbefore defined and R 6
Is either hydroxy or chlorine are eitr?ér commercially avail able or can be
prepared by nmethods known in the art. Conpounds of formula (1), in which
R, R2, R3 and R4 are as herei nbefore defined, can be prepared from
compounds of fornula (VI), in which R and RZ are as hereinbefore defined
and R' is_hydrogen, by reaction with a conpound of forrmula (VII), in which
R3 and 15“@10%1@%5 Ao & e VeI &g p&ﬁtﬂ’“b’(‘ﬂb’s‘;uﬁ%iﬁ’l the Heatmerket ng group

“such a@rﬁh@@x?seof(‘ﬁl\ﬁ {?ﬁéfétlghgan%cf sgtgc%t@&)!:y dlltgc&{esgﬁ%fegn% tr(eytlrﬁen|t_| R3

/I Ra ( or exanpl e Was - al T6act h "am ne 39|nthe
pr esencetenlls tmiraﬁlsylm Qé)welaﬁbmﬁaﬁeetnﬁent pf esvabdhehezianfmuml; EyanptSﬁh;am Il O CH
"F3Cwn Wj i, CN.C CH3 B ~ . NH2 S, 39 KZC03, acetone,

rof | ux AEpogiatedoelinise! cmdmonssu@ as @@W‘%ﬁd eNpIRipx %RC) \J@mzl/ DRI 239

PCT/ 4SO PQ@ gmpounds of fornula (VI) in which R and RZ are as

here| nbet ore de I ned and R' is hydrogen can be prepared from conpounds of
formul a ()e(bgqrdmgeo eipartiRulan eoibRIineneofabe pmseitrimu@htjom thlere iisnlmividmﬂ aR' is

AN N E TN e K G R TP
administering a pharmaceutically effective amount of a compound of the present 1nvention or
a pharmaceutically acceptable derivative thereof to a mammal, in particular a human. In
10 particular, the compounds of the present invention may be used to treat wild-type
HIV-1 as well as several mutants, for example, K103N, L1001, or Y181C.

According to another aspect, the present invention provides a method for the treatment or
prevention of the symptoms or effects of a viral infection in an infected animal, for example,
a mammal including a human, which comprises treating said animal with a pharmaceutically

15 effective amount of a compound according to the invention. According to a particular
embodiment of this aspect of the invention, the viral infection is a retroviral infection, in
particular an HIV infection. A further aspect of the invention includes a method for the
treatment or prevention of the symptoms or effects of an HBV infection.

The compounds according to the invention may also be used in adjuvant therapy in the

20 treatment of HIV infections or HIV-associated symptoms or effects, for example Kaposi’s
sarcoma.

The present invention further provides a method for the treatment of a clinical condition
in an animal, for example, a mammal including a human which clinical condition includes
those which have been discussed in the introduction hereinbefore, which comprises treating

25 said animal with a pharmaceutically effective amount of a compound according to the
invention. The present invention also includes a method for the treatment or prophylaxis of
any of the aforementioned infections or conditions.

In yet a further aspect, the present invention provides the use of a compound according to
the invention in the manufacture of a medicament for the treatment or prophylaxis of any of

30 the above mentioned viral infections or conditions.



5 reactions are typically perforned in a chlorinated solvent such as

di chl oronet hane and at tenperatures from-100 Cto 25 C. Conpounds of
formula @dp2omemrein R is -CN, RZ is as herei nbefore dePCHASIHIGIR' is
met hyl, can be prepared from conpounds of fornmula (VI), wherein R is
bromne, R2 is as hereinbefore definedbnd R is met hyl according to the
procedure found in P.E. Maligres, 10 Tetrahedron Letters 1999, 40,
8193-8195. Conpounds of formula (M1), in which R3 and R4 are as

her ei nbef ore defined, can be prepared from conpounds of formula (I11), in
which R3 and R4 are as hereinbefore defined, by reaction w th conpounds

t hat are Thpalve compavndsagcersingotyltha inventiwgent sheisphamageuticalymscersalie

“bromi de, These reactions are typically.perfornmed in aprotic.solvents such
as 15 dervaRampEsmP syt icsrRinhn Wil sierenic AreTRE e

addi t i Qf.thd SRvE BFetticiE Or 861G Con@findtidntth@apieesRbrkn®b the prRE®AUNd capabl e
‘of acting as a base, such as sodi um bi carbonate or triethylam ne,

pr ef er dbventiopcpalipries theadministration of ebleest one campowndrid e mgsdnh inyentégrper ait ur e

f -25 .t o 25 or a . bl a.. i
o ot rorahaentalh et GioRlaPt thePesand BTRK BEE ofthr DRGEHEAULN dotip)
avai | alihgre@ient ahe ket iaprdrdt(Msindgphaehdvedscalipavtive apehisenaytie aditinteted i vel vy,

conmpounds of forrmula (I11), in which R4 is - SOZNRSR6, wherein RS is .
hydr ogesimulienerasly in eitenft samgins diffarent phaanagguticat ePRSIANS of ssqusRtiglly iRy pe

prepar eﬁ%&’%@%n E'BRH)[&HE o(i’fthef z?:'ii?yk rédiédt@%ﬁxgha a. gceﬁﬁcgﬁicﬁ%gg%ée)'aﬂ@am i on

wth a' or a m xture of cdnmpoun I ng acyl ating
agent, thuedlatd® tBnimigx bfadmiafstrati@bwilbbdsetgdtédcinacdal taiachiéverthadessnetif uri ¢ aci d.

For exanpl e, 4-am no: 3-pet hyl henzenesul fonam de 5 was .allpwed to react with
et 16 camtnsdihraews S (e TR fegombanon Begmsvi il e i g o

11). - ~ R K KiSei ic
I e S R S A R Sy S i

f or mul a ( [Exhinplesioé swihrfufBer therapetitie agentp afchrde agerfts thatiargeffertive for theOz NRSRS6,

wherein both RS angd. are hydrogen are.either comrercially,avail aple or
can be ‘[5‘?%‘]98‘”6‘3 Vf?ﬂ#%&ﬂﬁ%?fr%?%‘?qeéjﬁwpéls(‘kilfnf) e \&}W&? @eﬁ%%gps' algéafﬁt—’
her ei nbﬁéct&rﬁalgﬁg)lgq[52@3-%ﬁ@]ﬁﬂoﬂﬁnethyl)cyclobutyl]guanine [(BHCG, SQ-34514,

15 lobucavir], 9-[(2R,3R,4S)-3,4-bis(hydroxymethyl)-2-oxetanosyl]adenine (oxetanocin-G),

TMC-114, BMS-232632, acyclic nucleosides, for example acyclovir, valaciclovir,
famciclovir, ganciclovir, and penciclovir, acyclic nucleoside phosphonates, for example (S)-
1-(3-hydroxy-2-phosphonyl-methoxypropyl)cytosine (HPMPC), [[[2-(6-amino-9H-purin-9-
yl)ethoxy]methyl]phosphinylidene]bis(oxymethylene)-2,2-dimethylpropanoic acid (bis-POM

20 PMEA, adefovir dipivoxil), [[(1R)-2-(6-amino-9H-purin-9-yl)-1-
methylethoxy]methyl]phosphonic acid (tenofovir), and (R)-[[2-(6-Amino-9H-purin-9-yl)-1-
methylethoxy]methyl]phosphonic acid bis-(isopropoxycarbonyloxymethyl)ester (bis-POC-
PMPA), ribonucleotide reductase inhibitors, for example 2-acetylpyridine 5-[(2-
chloroanilino)thiocarbonyl) thiocarbonohydrazone and hydroxyurea, nucleoside reverse

25 transcriptase inhibitors, for example 3’-azido-3’-deoxythymidine (AZT, zidovudine), 2°,3’-
dideoxycytidine (ddC, zalcitabine), 2°,3’-dideoxyadenosine, 2°,3’-dideoxyinosine (ddlI,
didanosine), 2’,3’-didehydrothymidine (d4T, stavudine), (-)-beta-D-2,6-diaminopurine
dioxolane (DAPD), 3'-azido-2',3'-dideoxythymidine-5'-H-phosphophonate (phosphonovir),
2'-deoxy-5-iodo-uridine (idoxuridine), (-)-cis-1-(2-hydroxymethyl)-1,3-oxathiolane 5-yl)-

30 cytosine (lamivudine), cis-1-(2-(hydroxymethyl)-1,3-oxathiolan-5-yl)-5-fluorocytosine
(FTC), 3’-deoxy-3’-fluorothymidine, 5-chloro-2’,3’-dideoxy-3’-fluorouridine, (-)-cis-4-[2-



5 -S03H by reaction with a conmpound or m xture of conpounds capabl e of

si mul taneously protecting the am no group and activating the sulfonic acid
group, fevbowewsty reaction of the resulting sulfonyl chl ecirdsomdosr a
conpound capabl e of converting it into a sulfonam de. These reactions can
be performed with a variety of agents Zlapabl e of sinultaneously protecting
the am no group as well as activating the sulfonic acid, such as a m xture
of oxalyl 10 chloride and N, N-di net hyl formam de, or N (chI or onet hyl ene) - N
met hyl met hanam ni um chl ori de. These reactions are typically performed in an
aprotic solvent such as tetrahydrofuran or chloroform preferably

di chl ormniab%a(rcgclop’fwylanﬁm)rﬁiﬂ-baﬁa—%yjhﬂ@unhtpcm;cnet- heretianoh(abaces),t 9-[4-eact

Wi th bl e of th i | ori de int
Sul T onddeR 2R gy TS S e L2 B S MR o e b
15 a””gf}btéﬁée‘l}iﬁl'b%fsd?or 'eQaﬁlﬁl’éﬁﬁ’dHWleerﬁUrr f@ﬁnaﬁ/&aﬁﬂﬁb%naﬁﬁ r@mhﬁm} |(R)

“avai l 2-am not of uene-5-sul foni ¢ acid was allowed to react wt
Vi | | sneydert-betdSri(28,55)% b—hydipbyi‘ét-lﬁs[(léhéﬂfﬁsmtﬂwnfﬁeylhmmmammmm or| de),

that |s t her commerci al epar.ed t froma m xture
of N#\I thé“ PEOBATRIMH Oalﬁd’% ’Pﬁﬁ “0?% gfﬁF e conpound was
then al dpyBdntide GONT-2B0! 4RV(A dpliFanaiohetay A1, 9bigiE-i n tetrahydrofuran to

af ford 4-am no- ( mben§en%sul f onam {jaz]d(Schge!ne V). Schenme IV C H3 HZN |

W SO3H :mlmoplsenyl)m e)@hyd}%S o-dibydreny-4, Trrs(cheny proth @ 2R, 3-diagepms2-070: | 70

34 PCT/ US02/ 06037 wherein R3 is
as her 7KRF6S 3“%?(5@1035 cf\ﬁaéfy ﬁ?fmﬁi&g‘ﬁé‘?‘iﬁ tﬂ?k@go{nh/i RS and RG are
hydr 09esﬂxlféﬁy"llaﬁﬁnd]f)ﬁ?&@[]Qﬂ)pfyr]Ofnlﬁdfﬁigtﬁadﬁlaqiheﬁahﬁlﬂbata(ﬂrbbyl s\bgitsidfo-B3 i s as
her ei nbef ore defined and is -SO3H in step-w se fashion_ through _a series
of r d@cpyranenei(ipsanRGH, Nh[@(%)rﬁmérogyé@ [J\Is(mwﬁ@xycpﬁb@ﬂﬂ&ﬂé@“t leugdagindldhi ¢ aci d
5 noi et Y Sifhe f fol | owed
by deprBt BB T Fln Ao B RN U PR B ety RAERbESRAEe D)

2- am noBMEML6R)s BLI(I((SDNH}/dMyGB(m}aydlromyad thethybacdamid ) -phetyitataolyi)dr i de

( ECEZLL%{‘?m%q%J‘%LéB%? Hesailiggalidirel KrehBsanis (EaLVal A0S sodr um
hydr oxi e_g{ﬁf)?ﬁ&gn Qq(ﬁ?zgﬁg@pmﬁg@%&mﬁﬂ(jﬂ g4di um 4- (acetyl am no) - 3

met hyl ben ona It was then all'owed to react with thionyl
chl oanlmeﬁzo b@ﬁt&mydint:thyl)m(ﬁ)eNhﬁmt hutylaioxemydo)pipkraringbpertaiamdeMBy reacti on

O 2S5 ARSI SR SLEct) on B, Leact O B ctieous
probenecid, nucleoside transport inhibitors such as dipyridamole; pentoxifylline, N-
acetylcysteiﬁe (NACQ), Procysteine, a -trichosanthin, phosphonoformic acid, as well aé
immunomodulators such as interleukin II or thymosin, granulocyte macrophage colony

20 stimulating factors, erythropoetin, soluble CD4 and genetically engineered derivatives
thereof, non-nucleoside reverse transcriptase inhibitors (NNRTIs), for example TMC-120,
TMC-125, nevirapine (BI-RG-587), alpha-((2-acetyl-5-methylphenyl)amino)-2,6-dichloro-
benzeneacetamide (loviride), 1-[3-(isopropylamino)-2-pyridyl}-4-[5-(methanesulfonamido)-
1H-indol-2-ylcarbonyl]piperazine monomethanesulfonate (delavirdine), (10R, 118, 128)-12-

25 Hydroxy-6, 6, 10, 11-tetramethyl-4-propyl-11,12-dihydro-2H, 6H, 10H-benzo(1, 2-b:3, 4-
b'":5, 6-b"tripyran-2-one ((+) calanolide A), (45)-6-Chloro-4-[1E)-cyclopropylethenyl)-3,4-
dihydro-4-(trifluoromethyl)-2(1H)-quinazolinone (DPC-083), 1-(ethoxymethyl)-5-(1-
methylethyl)-6-(phenylmethyl)-2,4(1H,3H)-pyrimidinedione (MKC-442), and 5-(3,5-
dichlorophenyl)thio-4-isopropyl-1-(4-pyridyl)methyl-1H-imidazol-2-ylmethyl carbamate

30 (capravirine), glycoprotein 120 antagonists, for example PRO-2000, PRO-542 and 1,4-bis[3-
[(2, 4- dichlorophenyl)carbonylamino]-2-oxo-5,8-disodiumsulfanyl)naphthalyl-2, 5-



15 Schene V CH3 H2N S OH O 0OlIl 0OIl H3C~O-CH3 pyridine HCH3 H3C 1O ~ ,0
~'Cl 1. NH3 2. HCO CH3 HZN S NH Oz SClz, DWW HCH3 H3CUN IO ~ S:O_ N
O H NaOHWO @B70413C~~ w O 1 i ,0 0 O Na+ WO 02/070.t 70 P8F/USCHI40S0210OR037
Compounds of fornula (1B), wherel n R, Rz and R3 are as herei nbefore
defined and R S and R ~ are as hereil$before defi ned, can be prepared from
conpounds of formula (1A in which R, Rz and R3 are as herei nbefore
defined, R4 is -SO2NRSR~, RS is hydrogen, R~is 5 -COR7 and R is

hal oC, _aal kyl, by reaction with ammni a, or a primary, secondary or
heterocyclic amine. For exanple

(4- }[(tdnmntbanmhpnylakn%}lsmzmﬁ? 223%)1; pitbline aytpgomste fonexamploretigulobt or o- 5-

TNt e Rl R T A TRt T R TR T e fora P

2- [ 4- chiher@ e&b(s%ﬁeihgre@eﬁb@m@@bema@aatad@bmmu&cawe oetahirbyttioddd

‘pyrrolidi nyI acetyl )am no] sul fonyl }Tphenyl_}acet am de (48) (Schene VI ) Schene
VI CH, 340@}ipr fysion inkibitoxs, for example Br PyrrcHC Nal C I ~1 ~O
OB~O-N~i Oz z/ OC | 47 NI 48 Conpounds of fornula (1A), wherein R,
Rz arfid R3The eardisr(f)anest bb phamecelgicaly deceprablesn tmzmeimdnmaﬁywrw@bn, RG

For mal 4% AP IRrien Pl P aeitieal FbosioR aRE R EGAF IRAIORA | s

- SOZNR$Rreofand both RS and R6 are hydrogen, by reaction with a conpound
capabl e of acting as an acylating agent, such as bronoacetyl chloride, or

L2 (o no T BRI e CRERE @A Gan nyolyss the sdpipigation of ong ol he 4BOVE 1) o
enoxy] anettmntdegentsandl d @ngbund witbaconasfithe e femed e pacicalably gréfared sub-he 20
E)r ES te(gcg?oggs vélthl}lr’l '}Jc_)r%uqa?h Xlo?%?ggé{égcg ede ab(oWos pregeraﬁ)qy reoc%%%b?r?ar%%nt o afford

therapy involves the joint use of one of the above named agents together with one of the

compounds of the present invention specifically named herein. The compounds of the

combination may be administered simultaneously or sequentially.

The present invention further includes the use of a compound according to the invention
15 in the manufacture of a medicament for simultaneous or sequential administration with at

least one other therapeutic agent, such as those defined hereinbefore.

The compounds of formulas (IA), (IA’), and (IB), hereinafter known as the compounds

of formula (I), may be synthesized by the following methods or by any method known in the
20 art.

The compounds of the present invention may be prepared according to representative
Schemes I-X, which are presented below. The compounds, which may be prepared according
to these schemes, are not limited by the compounds contained in the schemes or by any
particular substituents used in the schemes for illustrative purposes.

25 Compounds of formula (I) can be prepared from compounds of formula (II) and (III),
wherein R!, R?, R® and R? are as hereinbefore defined, using suitable coupling conditions

known in the art.



{[ (bronpacetyl)am no] sul fonyl } - 2- et hyl phenyl )-2-[4-chl oro-2-(3-chloro-5

cyanobenzoyl ) phenoxy] acet am de (Schene VII). Scheme VII H OOC | ~ 1 ~ O
I/ ,,S wWwoa2/@o@Cl NCH 0 OOOBr~ ~Br C ~ O~ ~ O5' PCriuSoBocoBNAP,
CHzClz / /| O~~ 1 N WD 02/070:170 PCT/US02/ 0037 36 Conmpounds of formula

(11), wherein Rl and RZ are as hereint& ore defined, can be prepared from
conpounds of formula (VI) by reaction with a suitable al kyl ati ng agent

usi ng met hods known in the art. Typically, the reactions are perfornmed in
an aprotic solvent such as acetonitrile, DMF, or 5 nore preferably acetone,
and tenperatures ranging from40 Cto 100 C. In addition, the presence of
an excess of a base such as ({ ri8 W& ne, pyridine, or nore preferably
“pot assi um carbonate, is usugllyjreduired for efficignt reaction. For

exanpl e, phenol 10 (S allowed to reatt with ethyl
bronpacetate in refl &i eJ and in the pk¥ of potassium

‘carbonate to afford este . Schene VIII 0 O C~, Br ~~ CEt
KzC03, acetone, reflux | | CNCR*10 OO~ Okt ~H3C¥ ™RY ; | OCN Cl 11 The
intermedi ate esters, as_in Schene VIII, can then be converted to conpounds

of 15 formula (11) by Maction with an agent cdpdbl e of effecting
saponi fication of the corresponding ester. A variety of inorganic bases can
be used to affect the saponification of the esters, such as conpound 11,

i ncl udi ng sdtbrerarapkebamsicinds offfionmulay(Hj ca bbbeallweddo eeapt with cadapyurddstdfi um
hydr oxi de.

= ol dnip LIS e HreteBr oo thahlsEny GAAnS SeBhsuEl B THHEEENGi ng the
exapl SRR S ARRADRC) OGS qRECHRTAR LY ThF um hyar oxi de
i n a nidimethylaniindpibpyvatethylcabolimmidahpdrotiondd GIIAChAbeddilipr, the prtsdte
Scheme o|f>a<1 suitable activating agent, such as 1-hydroxybenztriazole (HOBU), 1s usually required to
ﬁromote efficient coupling of the carboxylic acid to the appropriate amine. These reactions
10 are typically carried out in an aprotic solvent such as acetonitrile, tetrahydrofuran or more
preferably N,N-dimethylformamide (DMF), at temperatures from 0 °C to 150 °C, most
preferably at ambient temperatures.
Alternatively, compounds of formula (II), wherein R' and R? are as hereinbefore defined,
can first be converted to the corresponding acid chioride which is then allowed to react with
15 compounds of formula (II1), wherein R? and R* are as hereinbefore defined, to afford
compounds of formula (I). The preparation of the desired acid chloride can be accomplished
by methods known in the art. The carboxylic acids can be allowed to react with a suitable
dehydrating agent such as thionyl chloride or more preferably oxalyl chloride. These
reactions are typically performed in an aprotic solvent such as acetonitrile or a chlorinated
20 solvent such as chloroform or more preferably dichloromethane. The corfesponding acid
chlorides are not typically isolated in pure form, but instead are allowed to react directly with
compounds of formula (III). Most often, reactions of the acid chlorides are performed in an
aprotic solvent such as, acetone, acetonitrile or chloroform, or more preferably in N,N-
dimethylformamide. In addition, the presence of a compound capable of acting as a base such
25 as triethylamine or pyridine, or more preferably potassium bicarbonate, is required in order to
obtain sufficient yields of the coupling products. When inorganic bases such as sodium

bicarbonate are used, the addition of a small amount of water to the reaction mixture

promotes an efficient coupling reaction. For example, carboxylic acid 70 (Scheme I) was



OOCCEt OO "OHHOC ~, OLIiOH EtOHH3C, / OO~ 1 H20, THF ~ 1 CN C CN
cl 11 12 WO 02/ 07070 37 PCT/ US02/ 06037 Bel ow are schenes show ng the

pr epar at vmo02670¢®npounds of fornmula (11), in which R andPRI/USOB0@37

her ei nbef ore defined. Conpounds of forrmula (I1) can be prepared by reaction
of conpounds of formula (MII11), wherei® R 8 is hal ogen, preferably bronine
or iodine, with 5 conpounds of formula (I X), wherein R is hereinbefore
defined. O~CH3 Re W~. Rz OR N ~CH3 OCH3 (M 11) (IX) Typically,
conmpounds of formula (VII1) are treated with an agent capable of effecting
a hal ogen-netal exchange reaction, such as sec-butyl |ithium nethyl

| i t hi urmllowed to teactywithl gxadlyltchiaride imdicmmpthemaamdbhyherplbmye of a tatalytic The

“hal ogen- net al an n be perf.orne | vent, such as THF,
i oxandganr BV BRBLE Y cAratiRpreara ok £ FiGReRigeba e angi ng
from - H00wed tPreletGvith S ine¥ iafaahaBlrY of détdae M vatdriad hatRgeesn®! ¢ anexchange
reaction is conplete, the resulting conpounds of forrmula (VIIl), in which
R $ i s expeshpsgdiumdicarbaparsdo peovidnesmmiund Tdorpounds of fornula (I1X), again
in ar]sn? Eer e? solvent 15 and at | ow tenperatures. For exanple,

2-bro oroani sol e (Schenme X) in diethyl ether was treat ed with

n-butyl I|th|umat -78 C. After 15 mnutes at -78 C t he su:nglng l'ithium
species was allg Orleact with amde 68 to affopd he\ﬂ {/ ed ket one 69.

Scherre X 3@(\?\@; _/7% o :OE%SR,. cmdndé/cer ok ~ N Cgu FJ\6 solzzl}Hfo o)
_ 2. acetone, HZO NaHCO:,
o
70 HN \-]/ A 71
S S0,NH,

5
Compounds of formula (I), in which R', R?, R? are as hereinbefore defined, and R* is
—SO,NR’R®, wherein R’ is hydrogen and R® is -C(O)R’, wherein R’ is as hereinbefore
defined, can be prepared from compounds of formula (I), in which R', R?, R? are as
10 hereinbefore defined and R* is —SO,NR’R®, in which both R® and R® are hydrogen, by
reaction with compounds of formula (IV), in which R’ is as hereinbefore defined.
O O
R7/U\O A
av)

These reactions are typically conducted in an aprotic solvent, such as tetrahydrofuran,

R7

15 chloroform, or preferably dichloromethane. In addition, the reactions are performed in the
presence of a compound capable of acting as a base, such as sodium bicarbonate, a
trialkylamine, pyridine in combination with 4-N,N-dimethylaminopyridine (DMAP), or
preferably with DMAP. Lastly, the reactions are conducted at temperatures in the range of
-25 to 25 °C, preferably 25 °C.

20 Compounds of formula (IV), in which R’ is as hereinbefore defined are either
commercially available or can be prepared by methods known in the art.

Alternatively, compounds of formula (IA), in which R, Rz, R? are as hereinbefore
defined, and R* is —SO,NRR®, wherein R’ is hydrogen and RS is —~C(O)R’, wherein R’ is as
hereinbefore defined, can be prepared from compounds of formula (I), in which R', R?, R’

25 are as hereinbefore defined and R* is ~SO,NR°R®, in which both R and R® are hydrogen, by



20 Conpounds of forrmula (VII1), in which RZ is as hereinbefore defined and
R~ is either bromne or iodine, are either commercially avail able or can be
pr epar ed wabngroktot er at ure met hods known in the art. ConpoB6@8IS61/0G08F mul a
(I'X), inwhich R is as hereinbefore defined, can be prepared from 25
commerci ally avail abl e conpounds or usallng met hods known in the art. WO
02/ 070N70 38 PCT/ US02/ 06037 Alternatively, conmpounds of formula (I1) can be
prepared by reaction of compounds of fornula (X), wherein Rl is as

her ei nbef ore defined and R~~ is hal ogen, preferably bromine or iodine, with
a conpound of conpound of formula (XI), wherein RZ is as herei ang ore

def i nedeactine séthremytonodsofdfoanuly§V.ah Whighdk T isapbereinpefosadefineg and Ronjsound
-capabl %yaf 5 coHve.rti ng R 9 fromhalogen to lithium such as n-butyl

it hi ufY8PXY SIS i thium Further, these reactions are perforned in an
etherial solvent such as tetrahydrofuran or diethyl ether and at
tenperatures from-100 Cto 25 C. Rs R(X) 10 Ove ONOW i / CH3 Rz (XlI)
Compounds of fornula (X), in which R~@s as hereinbefore defined and R9 is
hal ogen, are conmercial ly avail abl g oﬁLﬁan be prepared using nethods known
in the art. Conpounds of fornula (X‘Iq), In which R2 is as hereinbefore
definpd, are commercially 15 avail ablgyor can be prepared using nethods
known in the art. The conpounds according to the invention, also referred
to herein asThesereactionsdypingheigneirg thepggoban ageni ¢apable of actingrastaropplige oF any
suitabl g.rout.e includi r |.; |, &gt (i ncl udi ng
transde‘ﬁﬁﬁ&#‘%%@#’ Sg%‘ggssﬁ‘Bﬁ‘%‘l[}%?ﬁc,a“{f‘ag‘%?}a regér{%ﬁ%g\? 3nt eral (including 20
subcut afigethylanifbprapity-iNitaliylcdrbédiavide aydrochlotidamatictborontettint ahd avther eal ) .

e aeBLEsh ) el e BT e LUt w ) vary anpe,
chos %) 1RFdihY ol WGRE S RS is either hydroxy or chlorine are either commercially available
or can be prepared by methods known in the art.
Compounds of formula (I), in which R', R?, R® and R* are as hereinbefore defined,
can be prepared from compounds of formula (VI), in which R' and R? are as hereinbefore
defined and R'” is hydrogen, by reaction with a compound of formula (VII), in which R? and
15 R* are as hereinbefore defined and X is a suitable leaving group, such as bromine or tosylate,

preferably iodine.
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For example, phenol 57 was allowed to react with amine 39 in the presence of potassium

20 carbonate to provide compound 58.

Scheme II
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In general a suitable dose for each of the above-nentioned conditions wll
be in the range of 0.01 to 250 ng per kil ogram body wei ght of the recipient
(e.g. a woezd7opmr day, 25 preferably in the range of 0. 1PCa/US0D0G937 per

ki | ogram body wei ght per day and nost preferably in the range 0.5 to 30 nyg
per kil ogram body wei ght per day and ticularly in the range 1.0 to 20 ng
per kil ogram body wei ght per day. Unless otherw se indicated, all weights
of active ingredient are cal culated as the parent conpound of fornula (1);
for salts or WO 021 070=t 70 39 PCT/ US02/ O3037 esters thereof, the weights
woul d be increased proportionally. The desired dose may be presented as
one, two, Compeandsafiformila(¥]) is whidrR hordeR ‘sarb asibgeimbefird deifsred andi RAT is

-appropriate intervals throughout the . |n.s0 cases t desi red dose
may be hydiRgsnsan 5f prsp iﬁi@%‘é&}%@“@ﬁ@gg’y@ﬁb@@%@eﬁ%&}?‘{b@“ P &t ered in
unit d 2} t.ahdw i At ok 2] P st 0 SO0 ny,
'prefergg?gﬁtﬁ%fg{eo% gg%@an%@a%hﬁtt)h t’q;grrg#dgro gngépaé%g%o 4%89%9 ggﬁ‘gg iave

i ngr edimethylpay] ethértsuclosaigndtioylsily] Widides or prefezalyip beidpl teibfopride.lkheaet i ve
ingredient. to be adm nistered.alone.it is.preferable to present it as a
har T BERICES PreuRHL B e e CharbuRd Rt SRR oBiR vt on
conpri sempkrah®@SkoMng0aeCiyes Pogredi ent, as defined above, together wth
one or nore 10 acceptable carriers thereof gnd optionally other therapeutic

agents. E&ompounds efrformgla (WD, wheresR ais -6'N, iR 13 acheseinbeforstdebiapchgnd Brpat i bl e

ith th j di f th It 104 1 | | : h
pat i entheBKh L a0 PERaed Aot Surt BAESTRER RO, ARGk Il RE s ™

rect al , hep@fiBdforet ddfine@bnd RHGE H@iiy aédoadisg 65 thialprockdwe dburringd PSBManges| )
vagi nal or parenter alwgpncl udi n_%ﬂ 15 subcut aneous, intramnuscul ar,

i nt r 3 eFastabednontlreddesy 1920, 448d93-81Pvi treal ) adninistration. The

conposi ti i . 2] I it may be
pr epar ed @%%Q@X%%ﬁ%ﬁghl\%gwﬂﬂﬁgﬂﬁ&ﬁ dglgdadrrtg agﬁé%wggﬁg@eélgggﬁ%t hods

r epr esafepaied Boi@mpoaatsisfonhulalHl)pineskioh RY av@Rf amrasdetbinbefdredefinet st ep

of bringing into, association the acti vg ingredi e[nts W th thﬁ carrier, which
const i t 0t wactinnevish compeungs that arsysapahle PERAUOR RS aCY I INgARERYS) SUCPRR conposi ti ons

20 are lﬂfoﬁ;%gglsfg/}] BYorBE Ffeld ¥adtitthsiabd tyPRORY y?r%@aiiﬂ%&ﬂe gola&ﬁggmtdson t he

active 1ngr ts wth liquid carriérs or finely divided solid carriers or
bot h}5 atettaliydeafurdn, necdesdonn, phefpiably dichdonomsthane.. InBHditipngbe neactionseare i on
further ir&cl udes  a ghar maceut i cal (gor};pg i:t{ion as herei nblifor .defi ned
wher o1 reCRABEHR BLAE PERRGs Qich compopnd Farzb T af AREth 7 st YO aTeIg o

deri vat ¥ gbdmatd BEfRAyARthe Airefelidy Eﬁﬂﬁné Wlabing thd ek did ondG@Bd irdd €
presented separately fromone another as a kit of parts. Conpositions

sui t abl enfperature sangedrara -2 St hiG mrefeiably Gy be presented as discrete
Compounds of formula (III), in which R® and R* are as hereinbefore defined are either

20 commercially available or can be prepared using methods known 1n the art.

Alternatively, compounds of formula (1II), in which R*is ~SO,NR’R®, wherein R® is
hydrogen and R’ is ~C(O)R’, wherein R is as hereinbefore defined, may be prepared from
compounds of formula (III) in which R*is -SO,NH, by reaction with a compound or a
mixture of compounds capable of acting as an acylating agent, such as a mixture of a

25 carboxylic acid and fuming sulfuric acid.

For example, 4-amino-3-methylbenzenesulfonamide § was allowed to react with acetic

acid in fuming sulfuric acid at 0 °C, to provide amine 6 (Scheme III).

Scheme 111



pat ches adapted to remain in intimate contact with the epiderm s of the
reci pient for a prolonged period of tinme. Such patches suitably contain the
active covpouom4® ) in an 30 optionally buffered, aqueouspswiusvr/@osor 2)

di ssol ved and/ or dispersed in an adhe? ve or 3) dispersed in a polyner. A
sui tabl e concentration of the active érrpound is about 1% to 25% WO

02/ 070=t 70 40 PCT/ US02/ 0037 preferably about 3% to 15% As one particul ar
possibility, the active conmpound may be delivered fromthe patch by

el ectrotransport or iontophoresis as generally described in Pharmaceuti cal
Research 3 (6), 318 (1986). Pharnmaceutical conpositions of the present
invention suitable forgpral admnisfration may S5cpe presented as discrete

‘units such as camsHI ed, ‘capl ets,, Eiﬁﬁ-\s or tgbl ¢t & each containing a

pr edet er mi ned anodn t he active ingredients; a powder or granul es; as
a solution or a suspe ON i N afunadgeRbu or no eo,%%ﬁlf:ﬂaui d; or as an
‘oil-in-water liquid enul sPEAthr a waker -in-oil Ilquiﬁ;l\e | sion. The active

i ngredi ent may al so b% presented as a bolus, ele t9ary 6r paste. 10 A
tabl et may be made by “conpression or nolding, optionally with one or nore

accessory i negfchdnl 8¢ forAIRI(BE 5 MhetcPRElshs MedkilRfdE APGARLNAR ‘GONPr essing i n
a suitabl e machi ne the. actjve | ngredients in a free-flowng formsuch as a

powder -SONR3REIveereiopothoRiaandR hirg bdmgerara eisherdemnierciglly peatiabiterne cagel at i n,
hydr o ropyl hyl cellul o I icant,. Lmert .dil.yent, eser ive,

i s1 nt S watmaroibtgh coBmelay apans A et k” By dsdbrainhietiny BRORERMAL ¥

cr ossg LSk Echylr2adtRAm with E@érﬂﬁéﬁ)ﬂd&ﬁhﬁlktlﬁ@bféﬂnﬂﬁﬁl}]d§wpfa_§l%%f§ﬁﬁdlt\éﬂc&fsly

di spersing agent. Ml ded tablets may be made by nol'ding a m xture of the
powder edotectingotbe dminsi grouperd edtivating the sutfenit pejdigtoum. fallomtediby reaction véBiee
machi ne, The tabl et s .may opti b [ .

f or mul AP l%sui}énﬁo&pl) r(')(%//P’l v‘c’l@E é?gﬁl)é())l?ndc%ﬁgbﬁgFrgeiod&?réﬁlgg{;@go&?%ﬂ lrggl?a(f? ig've

i ngr edi@RisrehbgdRican be padorniedrwitixamiay ohygnmoapatipyf simultgheonsly! ul ose in
varying proportions to provide the desired release 20 profile. Tablets may
opt i ondIrotgctig the awiinperowp ehwah agpgtivpting theaplfarjc a¢id, pichws aanixareskexaly] part s

of 11 it RSN ANl o SH AT or PRAHIRERIMGRL ASABRORRdh AR abl © T or

t opi cal mnistration rn the nouth rnc ozenges conprising the active
i ngr edichivrilei Thee ttaavioneate hgdenllyypetfairhgd munrapseicaotieacsachas or tragacant h;
pastilles cqonprising the active ingredient jn an inert bhasis such, as

gel at i fetgydpafugn pe hlorpiogy, @g@@@gvedla‘_aﬂar% ng. Tha i rRGtRierOmPOUB A i si ng
the actyypyd z{lgj’ it§REact With af YbtRRhSatId StoRvERRE Ry resuﬁ’l?l?]g SRfRYE ¢Hidide
conpositions for rectal admnistration may be presented as a suppository
Wit h a isteia subfosahaiesuclyaps ingitngg, offaoyimaniaimiceahydofomnpert preferably a sal i cyl at e.

E?:; ;:eutéllglgtln lfy%rnépx%é 1In|t(e)trr]aﬁ1y%% uraapl_l e for vaginal admnistration may be

For example, commercially available 2-aminotoluene-5-sulfonic acid was allowed to
react with Villsmeyer reagent (N-(chloromethylene)-N-methylmethanaminium chloride), that
is either commercially prepared or is generated in situ from a mixture of N,N-
dimethylformamide and oxalyl chloride. The intermediate compound was then allowed to
20 react with ammonium hydroxide in tetrahydrofuran to afford 4-amino-3-
methylbenzenesulfonamide (Scheme IV).
Scheme IV
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30 pessaries, tanpons, creans, gels, pastes, foans or spray Pharnmaceuti cal
conposi tions WO 02/ 070a70 41 PCT/ US02/ 06037 containing in addition to the
active i WOOZIWAT such carriers as are known in the art t®@Crasappospri ate.
Phar maceutical conpositions suitable for rectal admnistration wherein the
carrier is a solid are nost pref erablﬁ presented as unit dose
suppositories. Suitable earners include cocoa 5 butter and other materials
commonly used in the art. The suppositories may be conveniently forned by
adm xture of the active combination with the softened or nelted carriers)
followed by chilling and shaping in nolds. Phar feceutical conpositions

sui tabl e foAljsarasinekys mmmmdmo& UladHIX whkretteR a tpLas dersinhedorn dafiogdends

‘i sotoni,G.s 6Nj. ect i i,ch may contain.anti-oxi dant

bur 1 or £ ST REEHT BRSO B 8hg 7 e Mirodnt P BEP-PHE: Bt retvesih &
conpos il {159 WhRldin R tsmsthla&ntﬂe&:&e definddmdiRftie nYOTH e Slepiva s faslﬁaﬂl aqueous
and non-aqueous sterile suspensions which may include suspendi ng agents and
t hi ckethragehagsaries of seagtionsio sdwehsthe pmincerpuprisdirsipreteried) the éu1§<313@ e¢rd whi ch
are dgesigne r ORS¢ [ I
are deHRE A ARG AARRTRAING o AASE SRTRCRINI 2% B RiglBEC
nmuf ti - deseniagra@p. 15 contai ners, for exanple anpoules and vials, and may

be stored in a freeze-dried ﬁlyophlllzed) condition reqU|r|ng onI t he
addi ti on of FonexasRle,qogmergiallyavafapleg-amingtolusngrysudfopig acid ey ahlqw@cqo. on,

i mredi t4l 1S and
suspeng‘%agnes(mﬁay [)eéngl?’g%gerlg?%@g%qétg Q?%Lbérndﬂi er4s&@et?anu{j gyand tabl et s of
t he Ki mettiprbarizonesuifontas (Sahbmel V)PTat wsnhnhguaht wad dmgﬁlowba rorEeaetuvitic al
conpositions are those_c dai dose or 20 daily subdose of the

ni ng
act i Ve spdigmeyidenitide (oo s Hsmn@lragéeiiwgbﬁa tofodiym AHAFSBRMAAA-Fr act i on
ther eoﬁqetﬁﬁlbéﬁ@hﬁsﬂl émﬁr%rsﬁltt %9 tHed@ilowBd ﬂf’x@hét'v@m\ tth%néﬁ' EnlbREE RIS
particularly nentioned above the pharmaceutical conpositions of this

i nvent |t}m1mtamy1ed1atcl mltfenyitc&lhlrldagbﬂbweab by veantiorowith anmnartnaearaf subh@qmentg regard to

the t f ha ti 1 25 th
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sweet eRgitsnantié.ckeners and flavoring agents. The fol |l owi ng exanples are
intended for illustration only and are not intended to limt the scope of
t he inwehemeN in any way. "Active ingredient” denotes a conpound according
to the 30 invention or nultiples thg eof or a physiologically functional

derivative of any ofH;t he af orenefjti gned conpounds.cH,
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WO 02/ 07070 42 Ceneral Procedures: PCT/US02/ 06037 General procedure |:
Friedel -Crafts reaction of acid chlorides with 4-chloroanisole 5 Into a
round- boWQA/PT04HK equi pped with a stir bar, a refl ux consemasn2/omsd

ni trogen on demand, were placed 4-chl ofpanisole (1-1.25 nmol /ol of acid
chloride), alum num chloride (A1C13, 1231, 75 mmol / ol of acid chl ori de) and
CHzCl z. To the resulting m xture was added the appropriate acid chloride at
rt. When the addition was conplete, the orange m xture was heated to refl ux
and was allowed to stir for 2-24 h. The m xture was allowed to 10 cool to
rt and was carefully poured onto ice water, giving a two-phase m xture
which was stirred at rt for 30 mnto 2 h. It was then poured into a

"separatory f Al - The §3C mas. col l.ected, washed
W Eh water, Bonpnag oF RrA BT soreid R IR ot Y R BB SRR , enoved
under rR'dand® baress bereinb&foee dfeEilf ¢an texyremkebirém rcofipbandsof TQeail s (1A in

addi tional, pyrifi cg%j on. &5 _ngﬁ%r al procedure |1 Al kylation of Qhenol S
with et thr’ol%maé@ A8 2§ REEINGCIOR dfinsdtR JaTPONR R i pspleriregenhRaisst i r bar
refl h 7 g nl aced. ropriate

A R A e o G TR e SR S o3 S
(1- 1. 5 hetendoyetio hmofe. Fheeranmple (4 dEbromeadetylJanirnb]soifolyl pL-méaphdnylihe 20
resultig% {n’xéu&e \as §1eate to flux for 1-20 h, after which tine it was
al | oned*¥BIoxS3r3rhlerp-S5ewe ?Z%‘éﬁ_ Bo’fﬂi“i‘?tag“él%g‘gr)é(‘faérayo‘f’%mea‘édﬁ‘iﬂai ni ng

et hyl 358baliRed thetbRhce Jﬂ’h%dﬁlhgﬁ)‘gz& i?ﬁ?ﬁ%for&‘fgéthﬁl% ﬂoﬁa?o?%?ﬂ@-@h%?&z_ shed

wth water, brine, dried over MgS04, filtered and t ents were renoved
under rcBlpredccypnebenaey ) nhendedve(ameivi-4- e specific exanples for details

reg [ [ | purification. .25 CGener r.oce e Ill: Saponification
of 2‘{(ﬂﬁ?’g’ggﬁl‘glyga@gﬁg@gno@%ﬂ]%B%Pli?e@ygéfedgm er(‘g#)r{gg}l?&et fl ask was equi pped
W th aSshémeldr, nitrogen on demand and was flushed with nitrogen. To the
flask were added tetrahydrofuran (THF, 1-5 nL/mmol of ester), ethyl al cohol
(EtOH, 1-5 ni/mmol of gsfér), water ( 1-5 nl/mmol of gesfer) and Iithium
hydr oxi de 30 non@h t 5 mmol / nmmol  of @ egul ting

suspensi on c@: Y %bymcé s °ads:§ portion.
The nixture was d to st?r at rf“for 1-98 h vafter WO ©2/070: 170 43
PCT/ i JS02/ 0603 whicch"ti me the pH was adj ust |d t o“approximately pH 5 by the
sl ow addi tion f 1 N aqueous hydrochloric acid. The i xture was then poured
into a seQempbords of foriflla AN! whetbin®R 'eRPMhd RE Sleak BeRiibhe AL BEfinedNR® R 9aNI C

| ayer was coll ectied and was washed with water, brine, dried over MyS04,

| /
filtercqOaNg Rh& dphydragen, Reise - ed R disthatofusadlkyl, panclsspreparcd fiomave a
whi t g ,58bi iafyi: | g3 determne it fuyrther purification
of 1 he%([:)) ; gé{lljrgq[s o\%ggmﬁgﬁglﬁ) érg'w%ﬁﬁ"ﬁ)', R a}lc?R gxte as rFereclanbe}orc Heftlne%, R"Is
~SO,NR’RS, and both R® and R are hydrogen, by reaction with a compound capable of

acting as an acylating agent, such as bromoacetyl chloride, or bromoacetic anhydride.
For example, N-[4-(aminosulfonyl)-2-methylphenyl]-2-[4-chloro-2-(3-chloro-5-
cyanobenzoyl)phenoxylacetamide was allowed to react with bromoacetic anhydride in the
20 presence of 4-N,N-dimethylaminopyridine (DMAP) in dichloromethane to afford , N-(4-
{[(bromoacetyl)amino]sulfonyl}-2-methylphenyl)-2-[4-chloro-2-(3-chloro-5-
cyanobenzoyl)phenoxyJacetamide (Scheme VII).
Scheme VII
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General procedure I'V: Coupling of the acid to aromatic am nes using 1-(3

di met hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de (EDAC) A

round- botwem/bloamk was equi pped with a stir bar, nitrogenromuseresos? and was
flushed with 10 nitrogen. To the flask were added the appropriate
carboxylic acid, N, N-dinethylformm de%( DMF) 5-20 nmL/mol acid),

1- hydr oxybenztri azole (HOBt, 1-2 nmol/mvol acid),

1- (3di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de (EDAC, 1-5
mol / mmol acid), and the appropriate aromati c am ne {1-2 nmol /mmol acid).

I n sone cases, triethylamne (hEtSN, ; 2-5 ymol /mmol of acid) was used. The
resul t i ngCainppunds affermila Ghetvherink| andR” are ap berembeforodefinedagandre whi ch time

The "o GRSt splicByenil s LV Rret R0 RUB AR R AP Mg et i

over Mp®odsfkinoweriadhediel t he sol vents were renoved under reduced pressure.
"See specific exanples for details regarding further purification of the
pr oduct s. Typicabn dhereagtions appcafopmedsipanapsotic selvent sushan aestpriidefIPM, or

boxyli & 2 ' | i de POkt AM {4 Ask
o1 acoh TiE PRELARIY REDRe MR ko iRl il Bai L CUOTTOROL: ARSI § 16
L/ nmrolpresehet) of amnekcebsif dibemet sueh hotrivdyilteing, lpyHirk; opmbre Fioferablxpotassimas

cooled tqQ 0 C and i<al |. chl orjde £1-2, | / mol acid) was _added dropw se,
after \M%Fb&ﬁatfslst“is\?g Y IGUERdOT FRICIRRE reapQRnERr P3G, pherel A0 (Sehema YHIY or 1- 24
h. The I : emai ni ng
resi dueﬁé\%gyg%? (ta%\?ﬁlraﬁt ‘&/g}ggtgwﬁﬁﬁgﬁmgg{srgg ﬁg{'g&ﬁgg‘gg{%&gﬁﬁgrﬁl egén\?gp g used

i medi gotdsyiunseatbamatesto affeqlestér Ideacti ons with no further purification. WO
02/ 070=470 44 PCT/ US02/ 06037 General procedure VI: Coupling of acid

chl ol des to aromatic anines usi ng sodi um bi carbonate Into a round-bottom
flask vhpemPhaged the appropriate aromatic am ne, acetone (1-10 nl/ mol

am ne), sodium bi carbonate (2-10 muol /ol ami ne), and water (0.25-10 mi).

5 The acid chloride wag added as a sol ution in acete@neg( =P8t nL/ ol of

acid chloride) iy a drgpwse mannér, the pgactio xtgre was allowed to
stir at rt for 122 /h| e@hj Te/e,|th I Xture was poured
into a separatory fupnel t ai Y HFEPRVA " acet ate and Wwat er. The organic
| ayer was col |l ected @and was washed with water, bricnne, dried over MS04,
filtered and the solveggts were renoved under reduced,pressure. See specific
exanples for 10 details regarding further purification of the products.

Al ternatively, the coupling procedure can be performed as descri bed above

except th i S..used in place of etope and pot i um carhbonate is used
in place g%‘e %ﬁfﬁiaﬁ? CFHMRAY gghegaen\éﬁglca‘b%Bgﬁﬁpgve\ﬁ%aio %?}HPWE@FQ?M Wi nr eb
am des fhimim @) By edakwdsr Wik auangﬂbagel&e@femmw biigic o sfithéie hydrochl ori de

Into a round bottom f| ask equi pped with a stir bar and nitrogen on denand
wer e plCQEEEPOpHing ester. A variety of inorganic bases can be used to affect the saponification of

the esters, such as compound 11, including sodium carbonate, sodium hydroxide or more
preferably lithium hydroxide. Typically, these reactions are performed in water in addition to
a solvent that is miscible with water and is capable of dissolving the ester such as

20 tetrahydrofuran, methyl alcohol or ethyl alcohol. For example, ester 11 (Scheme IX) was
allowed to react with lithium hydroxide in a mixture of THF, water, and ethanol to afford
carboxylic acid 12.

Scheme IX
OH

OEt
o oY o oY
H,C 0] LIOH,EtOH H,C o
—_—
¢ o~ O
CN o] CN Cl
1" 12



N, O di met hyl hydr oxyl am ne (1-2 mmol /mmol acid chloride) and chl orof orm
(CHA 3, 1-10 nmL/ ol acid chloride). The m xture was cooled to 0O C and
triethyl aWOOOTEIBN, 1-S 20 nmol / mmol acid chloride) was ®ddagor/msone
portion. The acid chloride was added and the reaction m xture was all owed
to stir at 0 Cfor 0.5-5 h, after whic tine was poured into a separatory
funnel containing chl oroform and water. The organics were coll ected, washed
with water and brine, dried over MgS04, filtered and the sol vents were
removed under reduced pressure. See specific exanples to determne if
further purification of the product 25 was required. Ceneral procedure
VII1: Hal ogen-netal exchange of 2-brono-4-chl oroanisole, followed addition

o trogen G At o e S Br e Sen £ RYaPOUTHE PL oAz LD, i which R
2-br omn&wm@meéﬂemaéfere(dkﬁmlddﬂmunes o BfFlEh (ﬁB‘E‘arﬂbee;SlJ@ Are@fa?%ac{l%r}gf
ry

m./ nmol of anisole) and the m xture was cooled to - y neans o
i cel/ ac @pmpeundswfcﬁoowl@ (olDywhami ﬁ&ls@czg@emferﬂdy hrommBm joldine], withum ( 1-

nmol / M sol n was added dropwi se,

foll gmgmt?% a t| on mgh)@h‘gh ]In?lll’ge hﬁﬁrﬁ’g? actl on was allowed to stir
at -78 C for O. 5h I'h, at wbHgh time the reactlon was allowed to warmto rt.
When judged to be corrpl @ e, the reaction was poure®@ into a separatory
funnel containing eRH\r nd water. The 5 or gag@ﬁe e @bl | ected, washed
with water, dried over Nﬁ filtered, and R | vénts were renoved under
reduced pressure. See Lp |f| c exanples to dete eocH, furt her

purification was required. General procedure |X Deprot ection of anisole
derivatives using bordVIHyi brom de 10 To a round- bot{X)mn fl ask equi pped with

a stir en on, d an addition funnel s added .t he
appr eprl a ep‘ﬁﬂs)é(‘}g@pﬂqu 2?’3 Wq%&{?]r}éfmaééﬁie‘!v@h%%%cf sifeglingsa i / ol
of ani $Qldkn-nldig e’IbezHéE?ea‘éﬁén Goel edsemufy?%ﬂ&anﬁlemgr Rihideh | B OEhy{e was added

dropwi se at 78 C. The resulti’ng m xture was [owed to stir at --78 C for
30- 19D lithinoe esmoaef preferatily otbutylghibm. {Rhshelbgmdtat exolvangn dao betpegformat inr  f or

an addi ti gnal \When |l ete, the reaction
was podPé& B%F Vg'it S&f%asutﬁf’a%?’é@e\fér rﬁg]y'f‘ﬁezh}'greg%ﬁ@@gm col | ect ed,
washed wmpéramssaﬁn%ldg froth QvePC My 504, mﬁstldr@feﬁaly F8ACt Weheh Bhe/1RIG genWRER]
renmoved. See specific exanples to determne if further ]g'urlflcatlon was

requi r €§changg w%tlomt&f@mﬁt@ the reppiting spmppunds o foramuip QAMYringedi¢hR '

acet oni t rred

ol ut 1 it elEIRMATE AP S i e At ABapRRS kel e
(1-206 r}hﬂﬁim?blw eaipdrative Fod e))a,mlﬂa,dz bivenoapphlopranisol: (86hdrmdX) (ddidtha| &her

nmol / mol %ﬂ r}hor dﬁ:‘ Z%taogil on was .refl uxed for 0-12 h.. The heat
was reﬁﬁ?é’@a dVitha-bu {h"&mafn SMigad> §%‘P‘|“F%ﬁ -7%rC.athe resdting lithiamni xt ur e
was congentd whediowtdss patedlith aRULBSRETH oM I A& ketdiisyl €SUl ting or gani cs

were dried over MgSO04 and concentr at egi I'n vacuo and puri fied 25 as descried
i n the SchemeXdual cases. General Procedure Xl. An am ne (1 2 5 mol / mol

benzene) was added,dopw se viajan addition funnel to as ed suspensi on
of a para-nitrgq, ha o@ena,i_;gd bengenecrqr Ul Eh@ |rhpyr| d| | D 40 mmol / mol
benzene), sodi um ar‘borat ﬁ?\‘f B4 ot gl b 'en2 gqgjo wat er (0 2-5
nmL/ nmol benzene). \ e resul tiAg sj¢$, ensi on vvas refI C for 1-

days. The m xture &/as f||teréd and acetone ( 10-200 rﬂ-_/ mmlc, benzene) vvas

added to the WO 02/ 070N70 4G 60

20
Compounds of formula (VIIT), in which R? is as hereinbefore defined and R’ is either
bromine or iodine, are either commercially available or can be prepared using literature
methods known in the art.
Compounds of formula (IX), in which R' is as hereinbefore defined, can be prepared from

25 commercially available compounds or using methods known in the art.



PCT/ USU2/ 06037 filtrate and brought to reflux. Water was added to the cloud
point and the solution was cooled to rt. The precipitate was filtered and
the resuMO AZ0W$T6 d was washed with water and et her to af PETASPHES037
substituted product. Ceneral Pr ocedur&SXI | . The appropriate nitro-benzene
was added to a suspension of palladi um”on carbon (0.1-0.8 muol / mol
benzene, 10% w w), ethanol, THF, and nethanol and the reaction vessel was
evacuated and charged with nitrogen several times. After evacuating the
reacti on vessel under reduced pressure, it was charged with hydrogen
(14-100 psi). The resulting suspension was stirred at rt for 0-72 h,
filtered AHemagyely comporedsrfdornayd (Mocapdeaeenared arepetianefisompoundsafr d t he

_ . Pline. ALt - . b .
obery fulhds £l Wrfein R IRkt abfifid SR WA BRI RGBSy o o
et hanoliodife] i 4 ediypbumtiwf @ompoundofitbirhuls €XDf wheretnoRrois ag herelnbefaadly dr of ur an.

15 General procedure Xlll. Into a round-bottom flask equi pped with a stir
bar , césﬁmsg Theserreactions arertypigally psfor@ad hy reasting prrampeund apapebpr i at e

car baxyl.i i wﬁ]ﬁﬁ O RASH H—@ : / | 1€l): (1-10
m./ n?rjol%fé‘gt‘ir%?é gn t g%%ig%i ure %/\L/ﬁa)ig’%géo edb@%1 : Pfqgﬁe?ly l&ﬂ%@gﬁ?%retﬂy’:PPhB,
1 mmol Alese keagtionk) are perfoimedlin 20 ethietinolveatsudh asvesrabgdtefurtwot diethyl atherr e and
stirred for 5-120 m*:n Tgelf? 3 prggrc,{:late aniline (1 nmmol/ mmol acid) in 20
THE (1999 atfemparturst fram =94 gﬁ? ine (5-20 nmmol /ol acid) were added
dropwi se and the mxture was stirred -78 C for 5-dg @& n. The cooling bath
was renoved and the m xture was stirred at rt for] lh to%\ﬁed. The reaction
m xture was cgncentrated in vacuo and purified ibed in the

i ndi vi dual dase 5 General procedure Xl V. Thi chtleyi de (1-100
mol / mmol  aci %{dded to a solution of the appropriate carboxylic acid
in methylene chlof1de (1-100 m /mmol acid) and t resul ting solution was
refluxed for 1- 1%%49 under nitrogen. The m xture was (g@rcentrat ed in vacuo
and pl aced under ‘n¥trogen to afford the appropriate d chlori de. WO
02/ OgPN70 47 PCT/ US02/ O037 Ceneral Procedure XV: Pall adi um nmedi at ed
cyanation of benzophenone derivatives The appropriate brom)quzophenone was

treated accdiampayndsof fasmpladXddnrmductoRit isias bereipeforedefimnd and Ri[ is halogen, Or g.
Chem 1998 63, .8224- t - dr j t with a reflux
condenfjéer?drvﬁgrcb@zcagaﬁ%[ﬁgoﬁé%rp%-pq#ﬁ?&r‘fsﬂf%@gtg%ré? ywsIL nf%%y - benzophenone
(1 eq), 5 tetrakis(triphenyl phosphine) palladium (10-20%, copper iodide (2
eq relative to palladiun),. sodium Cﬁgni de (2 .eq), apd propionitrijile

(0.5-1. 0 rmpoprdsaffemup EhomeyhichrReisas herginbelfre dpfinggs arefoppneuoiatlyy 30 min
prio J A ' W5 i nd stirred until TLC

anal {/Ssitagals g‘\i/v%rd&gloﬂr?pdl%‘%%gddi sap%ggiﬁgﬂ?g&é%%? tﬁ%@t arting material ( 1-16 h).
The m xture was then cooled to rt, diluted with ethyl acetate, and filtered
through sj|ica gel,, and 10 the filtrate was.concentrated in vacuo. The

cor r espondiEopRIde AEarEne \p feipreetob SRRl S PR e Betifpl o, |

Al't er nghtpdgiets, nfayDedaimkicRA oetetdp) %ﬁg sHRbREFLRY IBIHdRE dHASfLiaRedsdln P. E
Mal igres, Tetrahédron Letters 1999, 48_, 193-8195. 15 General procedure
XVI :  Syepihadinclusing\rensdemdl s cal fapd gublinguaih tvaginghandynarerderebimaledingd N

[4- (20 Kb edRkodl B A RN0R8 Yhk- NBhbils, MR PAGMAEEER T 457 be

appreciated that the preferred route will vary with the condition and age of the recipient, the

nature of the infection and the chosen active ingredient.
In general a suitable dose for each of the above-mentioned conditions will be in the range
of 0.01 to 250 mg per kilogram body weight of the recipient (e.g. a human) per day,
25 preferably in the range of 0.1 to 100 mg per kilogram body weight per day and most
preferably in the range 0.5 to 30 mg per kilogram body weight per day and particularly in the
range 1.0 to 20 mg per kilogram body weight per day. Unless otherwise indicated, all

weights of active ingredient are calculated as the parent compound of formula (I); for salts or




Sul fonyl chloride 464 (1-100 nmol) was added to a solution of the
appropriate amne in pyridine (1-10 ni/mmol am ne) and the resulting

sol uti onwwaa2/emsior ed for 1-48 h under 20 nitrogen. \Water was/vat@dsand t he
resulting mxture was extracted with nethylene chl oride and the organics
were concentrated in vacuo. The resultﬁng products were then purified by
flash chromat ography to afford the appropriate acetyl protected

sul fonam de. CGeneral procedure XVII:De-acetylation of N

[ 4- (am nosul fonyl)-2 25 net hyl phenyl ] acetam de and N [ 4-(al kyl and

di al kyam nosul fonyl ) -2 net hyl phenyl] acetam des The appropriate sul fonam de
(1- 100 esters| thereal tleedweléhltsovcalkt& lmtcre@mdﬁromrhamily (Ibesbsmq_d)dose\mzvrbe( 0 5nL),

‘and hydrochloric a -50 m_ t ube. m xt ure
fas. ¢ haresrs ahSnd v, dser P gVe, 4 88 nird gl dtar MHRGH 2 ABRROPTRES 211 oved
t 0 cooliptefvalstthAnghedl tROAGL Mhlsaie dadel therdddived ddie i %vmmwﬂmm wer e
"di ssolved in ethyl acetate and washed W O 02/ 07 48 PCT/ US02/ 06037

with saleys afkase KaHdo®s mayce asinisicead iyt dasage domsar sgampley cantainiped®: S

G L i S AL

met hyl taenwmlg)daan&ydrmams fibemsodl umsalt CH3Na+ oo HaC~~OI
: St N~CH3 OIllO0OC. N Step A ~~ o~ 103Hlntoa

r ound- bot W}meflt @wswpéorpthae%veznaﬁdwmf@|ba@ﬁl@nyst§mdfa&ﬂedt isoreferableto g, 267
mol
i SRR bR ARl AREN b 28 e 01 RNy oSl

dr opwi rom an and 't tlng mxture was allowed to
stir f@omprie atleast ond hativeGhgrediest, uedefined aboed tagether wntbabueedmprcessur e,

| eaving a brown solid. S veral ti of ethyl alc 15 vvere added to
t he Ybiacerpiaiie %E@dh"éﬁ?ﬁe Hﬁgﬁ% ﬁ Pefﬁl&mé‘&e‘ﬁ?eg @y must ber d a

br own S?&de C‘gﬁﬁ(’)’ﬁﬁ' tl’(%%gge' AR oﬂﬂﬂh%@rﬂtb‘é‘o‘ﬂh ?r?gf@d]@ﬂts @fj@k: hb%P/QR“L’“(‘%E/E tol SES

of ethy ried under 'vacuum (67.0 ,
) 8 2. (8dMst inphfqus2o B pasient3H), 7.39 (s, 2H), 7 45 (s 1 H, 802 (t, J=6
gtzéng? ' gha?rgacghﬁca‘] iogygéiti&nsﬂélugé t%%sé giital:])l:e fgrl_gfal, %le, nga'sgl:,Lto 1¢al 1H. 20
(including transdermal, buccal and sublingual), vaginal or parenteral (including
15 subcutaneous, intramuscular, intravenous, intradermal, and intravitreal) administration. The
compositions may conveniently be presented in unit dosage form and may be prepared by any
methods well known in the art of pharmacy. Such methods represent a further feature of the
present invention and include the step of bringing into association the active ingredients with
the carrier, which constitutes one or more accessory ingredients. In general, the compositions
20 are prepared by uniformly and intimately bringing into association the active ingredients with
liquid carriers or finely divided solid carriers or both, and then if necessary shaping the
product.
The present invention further includes a pharmaceutical composition as hereinbefore
defined wherein a compound of formula (I) or a pharmaceutically acceptable derivative
25 thereof and at least one further therapeutic agent are presented separately from one another as
a kit of parts.
Compositions suitable for transdermal administration may be presented as discrete
patches adapted to remain in intimate contact with the epidermis of the recipient for a
prolonged period of time. Such patches suitably contain the active compound 1) in an

30 optionally buffered, aqueous solution or 2) dissolved and/or dispersed in an adhesive or 3)

dispersed in a polymer. A suitable concentration of the active compound is about 1% to 25%,



WO 02/ 070d70 49 CH3 AcN H S03 Na+ 2 PCT/ US02/ 06037 The conpound from step A
(67.03 g, 217 mmol) was added to a round-bottom flask containing 1N NaCOH
(225 L) W 82/019d70r esul ting m xture was allowed to stir at PCT/USO2/083h. The 5
m xture was concentrated under reduced pressure, to afford a brown solid.
Several portions of ethyl alcohol ver éladded and subsequent|ly renoved under
reduced pressure. The renmaining solid was filtered, washed wth a final
portion of ethyl alcohol and dried under vacuum (42.34 g, 77%. tH NWR
(DVBO- dh, 300 M—Iz) 8 2.08 (s, 3H), 2.22 (s, 3H), 7.39 (s, 2H), 7.45 (s,

1H), 9.31 (s .10 Step C CH3 AcHN ., -.. SOzCl 3 Sulfonic acid salt 2
(42. 34 pgefe@bb/ ﬁbﬁb\ltﬁ"/arwl ASomenpartiwarepestiddityt theaactive skhmphatd wey B

"equi enonde d and was coqled to O C.
SHOPDRLD ot b B 8] el 8GR SEHB Ol WenSaly Mestibed &,
f unnel P&hr;ﬁad‘e@zh@alskwbafchat(&,Bestmmarature of the reaction mixture did not

"exceed 10_C. Wen, tlhe addjtion_was conplete, the m xture was allowed to
warm to rEhamacaitical qamposttionsiaf the grrsentanvension suitgbefor wral eAministeation mas

ggﬂ g»gtbg@E%eﬁt&@%?hﬁ&re&qﬂﬁé'sﬂé}p%hegﬂﬁ&ega &S - cadllfs &E@i'lle{s eggl? %@g'@gw‘é’}ﬁ d dried

fration, was ever al I ONS 0
under \pmdctam(rwﬂ aﬁibuyt obthe Wtive-ingredleRs( NS wdkr or gﬁﬁuNHZa)s aSohitidd ora, 3H),
X WO

32/1378311@% i 'E:F?%%i eppis cl)_rD non- aqugous 11qu1cﬁ) or a.s(:9 ar12 le (ms watler ll_li)qindsén?uqsu[))h ora
water-in-oil liquid emulsion. The active ingredient may also be presented as a bolus,
electuary or paste.

10 A tablet may be made by compression or molding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine the
active ingredients in a free-flowing form such as a powder or granules, optionally mixed with
a binder (e.g. povidone, gelatin, hydroxypropylmethyl cellulose), lubricant, inert diluent,
preservative, disintegrant (e.g. sodium starch glycollate, cross-linked povidone, cross-linked

15 sodium carboxymethyl cellulose) surface-active or dispersing agent. Molded tablets may be
made by molding a mixture of the powdered compound moistened with an inert liquid diluent
in a suitable machine. The tablets may optionally be coated or scored and may be formulated
so as to provide slow or controlled release of the active ingredients therein using, for
example, hydroxypropylmethyl cellulose in varying proportions to provide the desired release

20 profile. Tablets may optionally be provided with an enteric coating, to provide release in
parts of the gut other than the stomach.

Pharmaceutical compositions suitable for topical administration in the mouth include
lozenges comprising the active ingredients in a flavored base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert basis such as gelatin and

25 glycerin, or sucrose and acacia; and mouthwashes comprising the active ingredient in a
suitable liquid carrier.

Pharmaceutical compositions for rectal administration may be presented as a suppository
with a suitable base comprising, for example, cocoa butter or a salicylate.

Pharmaceutical compositions suitable for vaginal administration may be presented as

30 pessaries, tampons, creams, gels, pastes, foams or spray Pharmaceutical compositions



SQZNHz 4 PCT/ US02/ 06037 Into a round-bottom fl ask, equipped with a stir bar
and nitrogen on demand, were placed sodiumacetate ( 19.82 g, 241.6 mol)
and et hylWQPzeié10 (200 nl) and the m xture was 5 cool ed t ®@C0/USp2/#69BDNI a gas
was bubbl ed through the sodium acetate solution for 5 min, then sulfonyl
chloride 3 (25.63 g, 103 nmol) was adddd as a solid and in one portion. The
resulting mxture was allowed to stir at 0 Cfor 30 mn, and was then
allowed to warmto rt and stir for an additional 18 h. The m xture was then
diluted with water and was poured into a separatory funnel containing water
and ethyl acetate. The organic | ayer was coll ected, washed 10 with water,
bri ne, cdnfagunginsaddifip®a the dctive engrediehttsheh caotiereas srewmpwnrie theveetiolrrder
‘reduced Eressure to provide 4 as a yellow solid (8.4 g, 36%, which was
used witPROBIurt her purification. Step E: CH3 HZN SQZNHZ 15 5 A

.1 ound- bot pRAAHatatiaVEREHRD Sl tabd far fectll hdmPdiration m@%&m&%ﬂ&f&?%@& and
nitrogen on demand. Into the flask were placed sul fonam de 4 (8 g, 36.80
mol ), selichgte rapst praserablyuesented a gnip Mompmﬂmoupﬁ Suitable qMS mg)udeﬂneoa

e 5 OOt oy MRl flank B The MRS o™ "

aqueOUSonsmilbyﬁdmmaﬁ@meectwdcomndtmﬂmﬂptﬂaeeﬁlﬂérﬁa@r mee@adrabREY funnel
containing water .and eth acetate, the organic |ayer was coll ected, washed

wi t h wdeleweddby ﬂBuméraPéGX%%ml\?QQ@%, filtered and the sol vents vvere r emoved
d d d
whtnout 1 L fhaPbREt oeRitBhS ONifibf P Py edefadripiiaflon fidhac BLGH YRS LB

5. gg E Slpnﬁ’(itbeouﬁs&tﬁn(oghgrggnﬁél:tign so[hl-sﬂ)ms ﬁhﬁﬁ s, coﬁld)r} anfi- 8ﬂd£ﬁés_|s bﬂlfofeﬂsz OHZO 61I—|)
7. 170 51 Ste HzN N |1

PCT/ 1953*2?‘@@5%#8 snffo sQlyfes ok TSR qt%ﬁﬁh?&nscqﬁlﬁeﬂfpw@ﬁila%wrm\aﬁhd@ (5) (1
9. 5.4 b0 afth&nftéﬁaih@gec?&ﬁtuﬁr{&a\,@ dag.é gﬁh)agﬂ@cﬁns‘%@ﬂ s¢&51 suﬂ%&% ﬁﬁur .

Acetic acid pwW se esul't ant
was gr aukledd gpspﬂmiuw'agents anddmk@mrmgmsrmdalmtsmhes mecdhéromcﬁbphnu:uhate The

m xture ured i,nto i,ce/ H20 and extr th ethyl acetate. The et hyl
Tt ot &valERs Pt Hie 08 Ener s WiEe RS SarRound o Blbof iySaments oy R e BIe at od t o
gi ve 6 orfhnd3 THe PREIRUtIAS cafpitiontMidy@eRédeflted in unit-dose or multi-dose sealed

15 containers, for example, ampoules and vials, and may be stored in a freeze-dried (lyophilized)

condition requiring only the addition of the sterile liquid carrier, for example water for
injection, immediately prior to use. Extemporaneous injection solutions and suspensions may
be prepared from sterile powders, granules and tablets of the kind previously described.

Preferred unit dosage pharmaceutical compositions are those containing a daily dose or

20 daily subdose of the active ingredients, as hereinbefore recited, or an appropriate fraction
thereof.

It should be understood that in addition to the ingredients particularly mentioned above
the pharmaceutical compositions of this invention may include other agents conventional in
the art having regard to the type of pharmaceutical composition in question, for example,

25 those suitable for oral administration may include such further agents as sweeteners,

thickeners and flavoring agents.

The following examples are intended for illustration only and are not intended to limit the
scope of the invention in any way. “Active ingredient” denotes a compound according to the
30 invention or multiples thereof or a physiologically functional derivative of any of the

aforementioned compounds.



Step G OOCH3 H3C-i ~\ HC—~ 3 C 7 5-Chl oro-2-nethoxybenzoic acid
(Aldrich, 17.1 g, 91 mmol ), oxalyl chloride (50 nL of 2.0 15 Msolution in
di chl or orve® lhzto®470100 nmol ), DMF ( 1.2 nlL), and di chl or onetPhansoz/oadd0 nl),
were used to prepare the acid chloride according to general procedure V.
The mixture was concentrated after 2 H2 dissolved in chl oroform (50 ni),
and added dropwi se to a solution of N, O dinethyl hydroxyl am ne (Al drich,
13.34 g, 140 nmmol), chloroform (200 nL), and triethylamne (19.06 ni, 140
mml) at 0 C as in general procedure VII. After 1 h, water 20 was added to
the reaction mxture and the organic | ayer was separated. The aqueous was
further extract ed with ethyl acetate. The organic | ayers were conbi ned,
dried '\gl? filtered and the solvents were renoved under reduced
pressur hega FOSPRUESS 18 69 g, 96% . ~H NVR (DVBO d6, 300 Mz} 8 3.2 (bs,
3H), 3.45 (bs, 3H), 3.77 (s, 3H, 7.1 (d, 1H), 7.3 (d, 1 H), 7.42 {m 1 H).
"WO 02/070a70 Step H 52 OOCH3 H3C |\ Br Cl 8 PCT/USl(l)%/06037 5 Into a

and dition.,f t 20 8S g,

83. 4 F aroﬁﬁgfb ?xﬁﬂast(“ﬁ&?g,%qgﬁﬁa%nﬁ?&?%@ 081}5&?1 Eeg :%ﬁlx ge%\ﬁas cooled to
-SO C bién’fﬁﬁdﬂﬁex@fplz&,@d a%ﬂﬁﬁaﬁlﬁdléﬁ mllzy nhﬁ@l/xhﬁlbhofchutlmhdtd)tztlummuhﬁ 4 L of

a 1.6 Msolution in hexanes, was added dropwi se to the reaction

and t hehiaridedAdClank 1 e?|5|rametimmpl Qf ac'rldp pride) q@idrcléach» do the repplting auxtiee ani de 7
(19. 16 S a%ﬁeé" th%k%o\ﬁewg& a%%jt?xlcliorpd%r 4l Sg%%ﬁ#{dcﬂn&\ Qgé’%pl@tgdt'hg Ipfﬂxﬁg unnel .

The m xture was a to s nwarmto rt overn t. Wen
j udged rhixtre wae tm:htedl @ refloe anéaas aldoweds spofor@d24 intThemixturatvasl alskmmtioum

chl oride (500 and irred vigorously for 30 mn. The m xtuyre was then
addedf tceol(aoSré \é(%we papred ?ﬁ% I6F Yk o ViRg AdWetbpEBYUre KAUHEY A% t h

wat er, s*'ﬁhlep%t rtqbs ﬁfjm?ﬁ/ﬁh Ml?@/ﬁ% Hlfehl b&resqlmo%e ﬁ%f;yeﬁtnﬁéltc%mahﬂné-@aﬁi‘cuo to

glveayel w sol i1 d at "'was pulverized,” then triturate
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regarding additional punﬁcatlon.

15

General procedure II: Alkylation of phenols with ethyl bromoacetate

Into a round-bottom flask equipped with a stir bar, reflux condenser, and nitrbgen on demand
were placed the appropriate phenol, potassium carbonate (2-10 mmol/mmol of phenol), ethyl
bromoacetate (1-1.5 mmol/mmol of phenol) and acetone (1-10 mL/mmol of phenol). The

20 resulting mixture was heated to reflux for 1-20 h, after which time it was allowed to cool to rt
and was poured into a separatory funnel containing ethyl acetate and water. The organic layer
was collected and was washed with water, brine, dried over MgSQy, filtered and the solvents
were removed under reduced pressure to leave an oil. See specific examples for details
regarding additional purification.

25

General procedure III: Saponification of ethyl esters to the carboxylic acidé

A round-bottom flask was equipped with a stir bar, nitrogen on demand and was flushed with

nitrogen. To the flask were added tetrahydrofuran (THF, 1-5 mL/mmol of ester), ethyl

alcohol (EtOH, 1-5 mL/mmol of ester), water (1-5 mL/mmo] of ester) and lithium hydroxide
30 monohydrate (1-5 mmol/mmol of ester). The resulting suspension was stirred vigorously and

the ester was added in one portion. The mixture was allowed to stir at rt for 1-20 h, after



CH3 H3C 20 9 Into a oven dried round-bottom flask equi pped wwth a stir bar,
nitrogen on demand, and a reflux condenser, were added 8 (4.02 g, 12 nmol),
sodi um cyembzierogd. 16 g, 24 nmol ), copper iodide (0.26 g, ERC#/usNWO6P37 and
propionitrile (SO nL degassed with nitrogen for 30 min). To this mxture
was added Pd(PPh3)4 (Strem 1.37 g, 1.9 mol ) that had been triturated with
WO 02/070.170 53 PCT/ US02/ O037 nethanol and filtered prior to addition.
The m xture was heated to reflux and allowed to stir for 30 mn. The

m xture was cooled to rt and ethyl acetate (100 nL) was added. The

resul ting suspension was filtered through celite and the solids washed with
et hyl adathtime thhpHvas rdsted waspmpaxinatelwpHH lvrattherslo“baddnteon o.ifrlr E@qoecms MyS04,
‘filter con rat.ed i cug. 5.The resulti rroduc further
bur 11 Qs RortE G 16 P G S 8 Bowrd it sy bl SR 07 o o
9 as arhc@tfafe a‘ﬁﬁ'v{'ﬁers Thé Qrg(aﬁlc?lé’yeg wa@@&ﬁectedﬁn@'\ﬁs(ﬂm Wfth wAed, M‘x‘?e), drie®. 44 (s,
3H), 3.69 (s, @é@ .46 (d, 1 H), 7.66 (dd, 1 , 7.86 (d

2H), 7.09%r Mgsolr, erecien ﬁouente“@r rernoar—d NRAeY radiiced PresHEe twlae\r%wtutq 3.27

g, 14.2 In 15
T of® aplirisesnbo AR B AlTE QiR FhinhRRALER of He et ied fegbe ' '
15 The reaction was stirred at -78 Cfor 1 h then allowed to marnrto rt and
stir for an additional 4 h. The reactlon was then poured into ice water
(500 mGengxal proceqdure IV C ff aUd 17 3] NEAr@-a separatory

f unnel d.;l'za,,ammp&obm@reihrﬁr.ﬁmaﬂul&gLﬁ@r&nﬁrmﬁm@rth vater, brine, " and

dried ov sS4, concentratec—+n—vacuoto give a yell ow
solid (& r&iﬁxdg)ottoiihﬂaske)sasldqlxrpge& efithch stip dar, nAgERON ylexhanid amie\dasfﬂmbalrmrhanol
and filtered to glve 10 as 20 al e yeIIOM/cry als g 5% . ".H NWR
(DIVB@ citroges Trithe flaskpvere pdded$hg appsopygaty garbax thyligmmamide (qq, 1

M 7. 8D s 30 B bt Rei, 1-Aydibeyblniadle (O, 1 zl@sneo%(rﬁ@l idf) 1.(tep K

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDAC, 1-5 mmol/mmol acid),
and the appropriate aromatic amine (1-2 mmol/mmol acid). In some cases, triethylamine
(Et3N, 2-5 mmol/mmol of acid) was used. The resulting mixture was allowed to stir at rt for
15 2-24 h, after which time it was poured into a separatory funnel containing ethyl acetate and
water. The organic layer was collected and was washed with water, brine, dried over MgSQy,
filtered and the solvents were removed under reduced pressure. See specific examples for

details regarding further purification of the products.

20 General Procedure V: Synthesis of acid chlorides from carboxylic acids using oxalyl

chloride

Into a round-bottom flask were placed the appropriate carboxylic acid, methylene chloride

(CH,Cl3, 1-10 mL/mmol acid), and N,N-dimethylformamide (1-10 drops). The mixture was

cooled to 0 °C and oxalyl chloride (1-2 mmol/mmol acid) was added dropwise, after which
25 time the mixture was allowed to warm to rt and stir for 1-24 h. The solvents were then

removed under reduced pressure and the remaining residue was dried in vacuo. In most cases,

the acid chlorides were used immediately used in subsequent reactions with no further

purification.




54 NOOOCH3 ~1 101l C 11 PCT/US02/ 0037 Conpound 10 (2 g, 7.4 mol),
pot assi um carbonate (5.11 g, 37 mml), ethyl bronmpacetate (1 niL, 9 nmol),
and acet o¥@0240410L.) were used as in general procedure || trgTAfSHDOG3ILl as a
5 yellow off white solid (2.73 g, crude material). 'H NVR (DVSO d6, 400
MHz) S 1.14 (t, 3H), 2.39 (s, 3H, 4.08 (m 2H), 4.78 (s, 2H), 7.14 (d, 1
H, 7.47 (d, 1 H, 758 (d, 1 H, 7.9 (m 3H. Step L: 10 H3C O p~CH O Cl
N 12 Ester 11 (2.73 g, 7.6 mmol), ethanol (EtCH, 20 nL), water (5 nlL), and
| i t hi um hydr oxi de nonohydrate (0.45 g, 10.7 nmol) were used as in general
procedure Il to afford 12 as an orange glass (2.45 g, 97%. 'H NMR

( DVBO- d&eneal(privkzdure VA: Coupling ldf acid.chlorides t@ blyomatidarhines Gisinbldbdium 44 (d,
"1H), 7.58 idd, 1H, 7.9 (m 3H), 13.1 (bs, 1H. Step M HBCCH3I ~b O I /
NH_/ rgonate: o o WO 02/ 070:170 55 13 PCT/1JS02/ 06037 A mixture of 12
(0.22 . I ' | ] t Glal ori de was
‘refl uxglglto:‘)‘l orrguf%arﬁg%?@q%ﬁ%%a@%ﬁeggh%%r?ﬁ%k%rsbggg%g@%ﬁ g%/eg(g{égrl]glat o the
concenmiaimenelesniacl setiigm dicanbdnatea 2 bldnamel/marud afing), mdetaere(025dl ¢t fg).m xt ure

[ d. | ght . Et .5 added, | ch foll d hy washi
& h e R b ptiieh aaeicin Uahi M LRGehPt s ehlendeldngr oduct
was puidrdpviise Rvnfdranh el dionGhix UIFR WA AR ©1tis %d ﬂi f? 1\!@% f{ %ﬁeg{gg%ehmni o

met hyl ene chloride as the eluant. This gave 13 (0.11 g,
sol i d. to beicompleteDBaizGIre 33O petedl i180 2 separatory3nel ZoRtajning Ghlyl acBtate 4rel, 3H) ,

?'88 giéwa%%i)z ’T(hé 'o%% dq la%_x") Was7dols’leétgd ar}(mvas vZ/as%_eg '\)V%th(vr\/‘%terl,1 t?ihe}frlsea %vér%gga,’ 9.4

filtered and the solvents were removed under reduced pressure. See specific examples for

10 details regarding further purification of the products.
Alternatively, the coupling procedure can be performed as described above except that DMF

is used in place of acetone and potassium carbonate is used in place of sodium bicarbonate.

General procedure VII: Synthesis of Weinreb amides from acid chlorides using N,O-

15 dimethylhydroxylamine hydrochloride

Into a round bottom flask equipped with a stir bar and nitrogen on demand were placed the
N,O-dimethylhydroxylamine (1-2 mmol/mmol acid chloride) and chloroform (CHCls, 1-10
mL/mmol acid chloride). The mixture was cooled to 0 °C and triethylamine (Et;N, 1-5

20 mmol/mmol acid chloride) was added in one portion. The acid chloride was added and the
reaction mixture was allowed to stir at 0 °C for 0.5-5 h, after which time was poured into a
separatory funnel containing chloroform and water. The organics were collected, washéd
with water and brine, dried over MgSQy, filtered and the solvents were removed under
reduced pressure. See specific examples to determine if further purification of the product

25 was required.

General procedure VIII: Halogen-metal exchange of 2-bromo-4-chloroanisole, followed

by addition of Weinreb amides

Into a round-bottom flask equipped with a stir bar, nitrogen on demand, and an addition
30 funnel, were added 2-bromo-4-chloroanisole (1 mmol/mmol of amide) and diethyl ether (1-

10 mL/mmol of anisole) and the mixture was cooled to —78 °C by means of a dry ice/acetone



10 Step N: One equival ent of NaOH was added to 13 (0.11 g, 0.2 nmol) in
water (5 nL). Followi ng |yophilization, 1 was obtained as a white fluffy
solid (0.WQ0YH704TH0% . 'H NVR (DVSO-d6, 300 MHz) 8 1.9 (s, PBHUSOZ0@3T{s, 3H),
2.4 (s, 3H), 4.8 (s, 2H), 7.2 (d, 1H),457.5 (s, 1H), 7.6-7.8 15 (m 4H),
7.8-8 (m 3H), 9.4 (s, 1H. Exanple 2:

2-[ 4-chl or o- 2- (3-cyano- 5- net hyl benzoyl ) phenoxy] -N {4

[ (i sobutyryl am no) sul fonyl]-2-met hyl phenyl }acet am de, sodium salt H3C 20
Step A CH3 Na+ CH3 Ol OS Ol | CH3 O14 CHB HZN~ HCH3 :S: N1 | CHs O

00 15 WO 02/ 070Q:.470 56 PCI/ USQ2/ 06037 Followi ng the procedure for the
synt hesﬁa@-dkgé(ygﬁa“%i(k} muof/ming] of gnigolgofip . 5M selp inyhexaneshvas gdsled ni, 5.9

‘L) angrdpami SHbY S BG : C 9 tai ag an
orF anir e EsRToU ) Sl Mmechamidh The arfibithat BB IR 33 e
. pr ocedd€dor @Shilheatsyhich Hgieghofeadiborawas albiwed td Saff t@rtg WierGjudged th,bel6 (0. 12
, 33%_ was . .obtained as a white solid. ~H NVR (DVMSO d6, 300 MHz) s 1.9 (d,
gl—l) 2 .Cﬁm("i":te’?%" ISRtIon,Was pour e‘g‘%", a sepgrafory fungel é"fllﬂlpma cther and wpfer. The (4, 1
H . % obgdnics wlerblbollebtddt; WahedWittWehter, drie vBer MgSO,, filtered, and the solvents
were removed under reduced pressure. See specific examples to determine if further

purification was required.

General procedure IX: Deprotection of anisole derivatives using boron tribromide

10 To a round-bottom flask equipped with a stir bar, nitrogen on demand, and an addition funnel
was added the appropriate anisole derivative and methylene chloride (CH,Cl,, 1-15 mL/mmol
of anisole). The mixture was cooled to 78 °C and boron tribromide was added dropwise at —
78 °C. The resulting mixture was allowed to stir at —78 °C for 30-120 minutes, after which

. time it was allowed to warm to rt and stir for an additional 15-120 minutes. When judged to

15 be complete, the reaction was poured over ice and extracted with CH,Cl, The organics were

collected, washed with water, dried over MgSQy, filtered, and the solvents were removed.

See specific examples to determine if further purification was required.

General Procedure X. The appropriate acid chloride in acetonitrile was added dropwise via

20 an addition funnel to a stirred solution of triethylamine (0-2.5mmol/mmol acid chloride),
acetonitrile (1-20 ml/mmol acid chloride), and the appropriate aniline (0.5-2.5 mmol/mmol
acid chloride). The reaction was refluxed for 0-12 h. The heat was removed and the reaction
mixture was stirred for 12-336 h. The mixture was concentrated, dissolved, and washed with
water. The resulting organics were dried over MgSO, and concentrated in vacuo and purified

25 as descried in the individual cases.

General Procedure XI. An amine (1-2.5 mmol/mmol benzene) was added dropwise via an

addition funnel to a stirred suspension of a para-nitro halogenated benzene or toluene in
pyridine (20-40 mmol/mmol benzene), sodium bicarbonate (1.5-4 mmol/mmol benzene), and
30 water (0.2-5 mL/mmol benzene). The resulting suspension was refluxed (150 °C) for 1-7

days. The mixture was filtered and acetone (10-200 mL./mmol benzene) was added to the



(m 3H), 9.4 (s, 1H), 12 (s,.67 (s, 2H). Step C Follow ng the procedure
used for the synthesis of 1 and using 16 (0.12 g, 0.2 mmol) and 1 15

equi val etwO02/0Ma®H, 14 (0.13 g, 100% was obtai ned as a whrcrassbtodoBy sol i d.
~H NVR (DVMSO-db, 300 MHz) S 1.9 (d, 6I—Q 2. 2 (s 3H), 2.4 (s, 3H), 2.3-2.5
(m 1H), 4.8 (s, 2H), 7.2 (d, 1H), 7.5%s, 7.6-7.8 (m 4H), 7.8-8 (m
3H, 9.4 (s, 1H). Exanple 3:

2-[ 4- chl or o- 2- ( 3- cyano- 5- net hyl beazoyl ) phenoxy] - N {2- net hyl -4 20

[ (pr opi onyI am no) suI fonyl ] phenyl } acet am de, sodiumsalt Na+ O O HOC ~ ~ ~ ~
O~ Os N 17 WO 02/070:470 57 Step A: CH3 HzN WOSO CHs 18
PCT/ uscleirewgl‘il bmﬁbr Brielluxc Watqr Ayasradded torthggloyd pomsamﬁrthp)somagn added

“dr opwi y d f] ask, cool ed
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4- am neetlerne affptdibe zdnaauned mrodmitde (5) (3.2G g, 17.4 mmol ) was added in one
"portion. The reaction was heated to 40 C and stirred for an additional 4 h.
The syrup was poured into ice water and the pH was adj usted to 4-5 with

concefit XY ' rred

Vi gor%%%gégéﬁﬁ%%ﬁggg& %éqqu?sz Q)S;{ﬁ{a}p fondcgfwas further
puri fi gulladiugi én caxbae(0. 1b9 8fdm9Wnuhold3mtm;r o yw/wdj enlgan% THRRh8 Y etithol

chl ori de s eluapt . to afforéﬂ)}an orange oil (
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2H), 6.r68- (The rg_sq)ltmg?suswen(s@n vms{)stmgd aurt @q 0- 22—@1,, filgerébthfaugh3tdeliteOpadbard | 15
3H) Id' céon en ratgéd)m vacuozl ffowm)e appropnate a{n%%e mz 241 (MH~. Step B a ~H3

Alternatively, the reaction can be performed as described above, except that the solvent is
ethanol, methanol, a mixture of ethanol and tetrahydrofuran, or a mixture of methanol and

tetrahydrofuran.

15 General procedure XIII. Into a round-bottom flask equipped with a stir bar, cooling bath,

and nitrogen on demand were placed the appropriate carboxylic acid, hexachloroacetone
(HCA, 0.5 mmol/mmol acid), and THF (1-10 mL/mmol acid) and the mixture was cooled -78
°C. Triphenylphosphine ( PPhy, | mmol/mmol acid) in THF (1-10 mL/mmol acid) was added
to the mixture and stirred for 5-120 min. The appropriate aniline (1 mmol/ mmol acid) in

20 THF (1-10 mL/mmol acid) and pyridine (5-20 mmol/mmol acid) were added dropwise and
the mixture was stirred -78 °C for 5-60 min. The cooling bath was removed and the mixture
was stirred at rt for 1h to 14 d. The reaction mixture was concentrated in vacuo and purified

as described in the individual cases.

25 General procedure XIV. Thionyl chloride (1-100 mmol/mmol acid) was added to a solution

of the appropriate carboxylic acid in methylene chloride (1-100 ml/mmol acid) and the
resulting solution was refluxed for 1-12 h under nitrogen. The mixture was concentrated in

vacuo and placed under nitrogen to afford the appropriate acid chloride.



0 GSOOCH3 19 20 Sulfonanmide 18 ( 1.46 g, 6 mol), THF ( 100 ni), and
triethylamne (0.92 nL, 6.6 mmvol) were conbined and cooled to 0 C.

Br onrbacew® obowuiode (1.15 nl, 13.2 nmol) was added dr opwi BETAISH2/0G687
solution was stirred and slowy warnmed to rt over 12 h. An additional
anount of bronoactetyl brom de (2.09 rﬂ_, 24 mol ) was added dropwi se to the
solution at 0 C The reaction was stirred for 2h at 0 C, then the reaction
was diluted with water (150 25 nlL) and extracted with ethyl acetate (ethyl
acetate). The organic |layers were washed with a WD 02/07070 58

PCT/ US02/ 01037 1: 1: 1 water saturat ed SOdI um b| car bonate bri ne sol ution,
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Af ter tion was cool poured Into 1ce water, and the pH
was adjmixsireasvas theh ovoted td riNdiH@Ed withesthyd bertaterandeHteeod thamghdllwatgal andyl
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¢ helbe it TR B vy BN L St PRERCDR AFETs gel
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tan solid (0.097 g, GZO% ~H NWVR (DVSO-d~, 300 MHz) b 11.94 (s, 1 H),
939(s 1 H, 7.97 (s, H, 7.93 (s, 1 H, 7.89 (s, 1H, 7.49-7.78 (m
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'VH)' . Tetrahedron Letters 1999, 40, 8193-8195.
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General procedure XVI: Synthesis of N-[4-(aminosulfonyl)-2-methylphenyljacetamide

and N-[4-(alkyl and dialkyaminosulfonyl)-2-methylphenyljacetamides

Sulfonyl chloride 464 (1-100 mmol) was added to a solution of the appropriate amine in
pyridine (1-10 mL/mmol amine) and the resulting solution was stirred for 1-48 h under

20 nitrogen. Water was added and the resulting mixture was extracted with methylene chloride
and the organics were concentrated in vacuo. The resulting products were then purified by

flash chromatography to afford the appropriate acetyl protected sulfonamide.

General procedure XVII:De-acetylation of N-[4-(aminosulfonyl)-2-

25 wmethylphenyl]acetamide and N-[4-(alkyl and dialkyaminosulfonyl)-2-

methylphenyl]acetamides

The appropriate sulfonamide (1-100 mmol) was added to a solution of ethanol (1-50 mL),
water (0-SmL), and hydrochloric acid (1-28.9 M, 1-50 mL) in a large test tube. The mixture
was then heated, with stirring, to 60 °C for 1-36 h. The mixture was allowed to cool to rt and

30 concentrated in vacuo. The resulting products were dissolved in ethyl acetate and washed



25 St. ep D WO 02/ 07U70 59 Conpound 20 (0.077 g, 0.139 nmol) was
conbined with 1 N NaOH (0.154 niL, 0.154 mmol) then water was added until

t he sol i avdoxewliwed. The resulting solution was |yophilizedTiusozbdoord 17 as
an off white solid (0.075 g, 94%. ~H NWR (DMSO-d~, 300 MHz) b 9.20 (s, 1
H, 7.97 (s, 1 H, 7.93 (s, 1 H, 7.91°s, 1 H, 7.45-7.67 (m 5 H, 7.3 5
(d, 1 H, 7.22 (d, 1 H, 54.77 (s, 2H), 2.36 (s, 2H), 2.08 (s, 3H), 1.87
(q, 2H), 0.82 (t, 3H). Exanple 4:

2-[ 4-chl oro 2- (3-cyano- 5- net hyl benzoyl ) phenoxy] - N

(2-methyl -4-{[{1pyrrolidinylacetyl)am no] sul fonyl } phe acet am de, sodi um
sal t HIUthotgeated I\X@ Cox/tgoprgmd by flas h:plyoma@gmnhymmg\%g OH:Cle:CHyODas: O | |

‘N O Il ,C % ~S,.0~Br 022 15 A mxture of N
[ 4- (ame%ant%ggoﬁl)%&ez F%l\ﬁh enyl] 2-[4-chloro-2-(3-cyano-5

met hyl benzoyl ) phenoxy] acet am de (0 5 g, 1 nmmol) and DVAP (0.125 g, 1 mmol)
in 10 nL of CHZCI z was onpacetic acid anhydride

( Lancadexamplg 15 §- {le(aFetxmwlquemi Fdnethmlp&'@emﬂ WMrehlero-2-Greyina-$- was
dd ht t fl d t
At ors SRz i BRGlORMIAS shifith IPUDTL L8 TSN KMha Mt e 20

and brine, then dried over MySCa, filtered, and concentrated in vacuo. The

product was then purified on silica gel by chronatography using 9:1
CHZCl z: CH30H as eluant to afford 22 as ye How glmss (0.48 g, 77 %. ~H

NVR (DVBO-d~, 300 Miz) b 9.36 (g, é/H)W (s, 1H, WO 02/ 070-t 70 60
PCT/ USU2/ 06037
H,C 0 S CH
SSRGS
o
il cl
1
Step A:
CH,
AcHN i \\}
“\///l\so_ \N+
10 >

Into a round-bottom flask were placed 2-aminotoluene-5-sulfonic acid (50.0 g, 267 mmol),
and pyridine (300 mL). Acetic anhydride (38 mL, 403 mmol) was added dropwise from an
addition funnel and the resulting mixture was allowed to stir for 2 h at rt. The solvents were
removed under reduced pressure, leaving a brown solid. Several portions of ethyl alcohol

15 were added to the solid and subsequently removed under reduced pressure, to afford a brown
solid which was filtered and washed with several additional portions of ethyl alcohol and
dried under vacuum (67.03 g, 81%). '"H NMR (DMSO-dg, ) 6 2.08 (s, 3H), 2.22 (s, 3H), 7.39
(s, 2H), 7.45 (s, 1H), 8.02 (t, J= 6 Hz, 2H), 8.53 (t, J= 6Hz, 1H), 8.92 (d, J= 6Hz, 2H), 9.31 (s,
1H).

20
Step B:



7.93 (s, 1 H, 7.89 (s, 1 H, 7.62-7.71 (m 4H), 7.49 (d, 1 H), 7.22 (d, 1
H, 4. 81 (s, 2H), 3.86 (s, 2H), 2.37 (s, 3H 2.18 (s, 3H); LC- M5 (AP+) niz
618 (M) WOSYRWIH H3C 5 CH3 oa..o0 0 23 A mixture of 22 (@COAS0Z06087 12
mol ), sodiumiodide (0.005 g, 0.03 ), and pyrrolidine (Aldrich, 0.011
m., 0.13 mmol) in 2 nL of THF was stirred at roomtenperature for 15 h. The
suspensi on was di ssolved in CHZC12 and chronmat ographed by TLC prep plate
eluted with 10 9:1 CHzCI 2: MeOH to afford 23 as a white solid (0.028 g,
37% . ~H NWR (CDCI 3, 400 MHz) b 855 (s, 1 H, 7.96 (d, 1 H, 7.81-7. 87
(m 3H, 7.66 (s, 1 H, 7.5 5 (dd, 1 H, 7.32 (d, 1 H, 7.04 (d, 1 H),
4.68 (s, 2H), 3.74 (s, 2H), 3.25 (bs, H4H), 2.44 (s, 3H), 2.25 (s, 3H, 2.02
‘(m 4H); LCVS (ES+) mz 609 ( MRelH M5 (ES-) mz 608 (MH)'. 15 Step C
Benzophenone 23 (0.028 g, 0.04G mms conmbined with 1 N NaCH (0.098 ni,
'0.098 Mol ) then water was added unt $@,-p@l i d di ssolved. The resulting
solution was |yophilized to afford 21 as an off white solid (0.028 g, 939.
~ H NWVR (DVSO d6, 300 MHz) 3921(3 21H) 797(s 1 H, 7.93 (s, 1 H),
7.22 (d, 1 H), 20 4.76

(75 902H)SFhC§°IéQP°t‘%d g 5?6%39%% g 22156 1)3’@5(39&%%3 foundgrhottem figsk 1. 58 (m
?Il\_/? H) ' %{)}(@nt%llgggmg NH?H gp% hrlﬁgﬁrkmdi-th gé sg;gﬁgjm&wnet )ﬁ]giﬂ]benzoyls%lﬁa %gcgjy h. ﬁw
( 2- mét myiktge piag Qomepteatﬁdi um!/dr a@hmyﬂ pEsiung te effbrdrabirpph eold. )Sevetabpatiens 60di um
Séalot 02 5f:thyl alco glzv{/fgg %1(? slﬁgsequen%lty rgmovec? under redgce pl_rl:e)’gsu;é. \{‘th re!,m;nf'ngg; NAEN

solid was filtered, washed with a final portion of ethyl alcohol and dried under vacuum

(42.34 g, 77%). '"H NMR (DMSO-d,;, 300 MHz) & 2.08 (s, 3H), 2.22 (s, 3H), 7.39 (s, 2H),

7.45 (s, 1H), 9.31 (s, 1H).

10

Step C:

Sulfonic acid salt 2 (42.34 g, 169 mmol) and DMF (300 mL) were added to a flask that was

15 equipped with a stir bar and nitrogen on demand and was cooled to 0 °C. Thionyl chloride (30
mL, 411 mmol) was added dropwise from an addition funnel at a rate such that the
temperature of the reaction mixture did not exceed 10 °C. When the addition was complete,
the mixture was allowed to warm to rt and stir for an additional 2 1/2 h, after which time it
was poured into a beaker containing crushed ice. The resulting solid was collected by

20 filtration, washed with several portions of water and dried under vacuum (25.63 g, 61%). 'H
NMR (DMSOQ, dg, 400 MHz) & 2.02 (s, 3H), 2.15 (s, 3H), 7.33 (s, 2H), 7.38 (s, 1H), 9.27 (s,
1H).

Step D:



| N5 CH3 Nat+ O~/ ,N_ OO/S O-N 25 PCT/US02/ 06037 A mi xture of 22 (0.1
g, 0.16 mmol ), sodiumiodide (0.005 g, 0.03 nmol ), and piperidine (Applied
Bi osystema 0000i® nL, 0.18 mmol) in 2 nL of CHzCl z was st PCTA$020608DOM
tenperature for 6 d. The reaction was then | oaded onto a TLC prep plate
eluted with 9:2 CHzClz: MeOH to afford 3 white solid. The solid was

di ssol ved again in CHzZC12 and further 10 purified by TLC prep plate eluted
with 9:1 CH2Cl z: MeOH to afford 25 as a white solid {0.028 g, 28% . ~ H NWR
(cbA 3, 300 MHz) S 8.57 (s, 1 H, 801 (d, 1 H, 7.88 (s, 1 H, 7.86 (s, 1
H, 7.82 (s, 1 H, 7.67 (s, 1 H, 7.55(dd, 1 H, 7.32(d, 1 H, 7.04 {d,
1 H, 4.69 (s, 2H), 3.32 (s, 2H), 2.8H{m 4H), 2.45 (s, 3H}, 2.26 (s, 3H,
"1.76 (m 4H), 1.52 (m 2H); LCABHES
LCGMs (ES-) mz 621 (MH-. 15 Step Benzophenone 25 (0.028 g, 0.045
mmol ) was conbined with 1 N NaOH (0.8950~gg Q. 050 Mol ) then water was
"added until the solid dissolved. The resul fing sol ution was |yophilized to
afford 24 as an off white solid (0.02% g, 99%9. ' H NWR (CDC13, 300 MHz) S
8.55 (s, 20 1 H}, 7.97 (d, 1 H, 7.88 (s, 1 H, 7. 84 (m 1 H), 7.80 (s, 1
H), 7. dstojaroundiypttorn flask.quipped with)a stiy barjand nifpgpeyynyiemepd, wereptacedso2/ 06037

d, 1 : ~Ad. , , , 2.43 :
5h, 2, Siuf s 19387k 26t 6 Ympb apihn) BeduSoo ) apcrbidike o8 O 67 €
2- [ 4-5hobledt@ 08 ayiahonik gaedhybibbdhstiaktonph eraodiuniNadetateradlinion fr S[rhh, 5
nor phol i nyl acetyl ) am no}sul fonyl } phenyl ) acet am de, sodiumsalt H3C CH3 W
Na+ O Itheri sulfony] eijorifiech (2463413 08 nezned) wassadegdngs asolidhapg incgne portion. The

resulting mixture was allowed to stir at 0 °C for 30 min, and was then allowed to warm to rt

mz 623 (MrH) +, nlz 645 (M+Na) +,

and stir for an additional 18 h. The mixture was then diluted with water and was poured into a
separatory funnel containing water and ethyl acetate. The organic layer was collected, washed

10 with water, brine, dried over MgSQy, filtered and the solvents were removed under reduced
pressure to provide 4 as a yellow solid (8.4 g, 36%), which was used without further

purification.

Step E:
CH,
H,N

15 SO,NH,
5
A round-bottom flask was equipped with a stir bar, a reflux condenser and nitrogen on
demand. Into the flask were placed sulfonamide 4 (8.4 g, 36.80 mmol), ethyl alcohol (200
mL) and 2N hydrochloric acid (128 mL). The resulting mixture was allowed to heat to reflux
20 overnight, after which time it was allowed to cool to RT and was neutralized with saturated,
aqueous sodium bicarbonate. It was then poured into a separatory funnel containing water
and ethyl acetate, the organic layer was collected, washed with water, brine, dried over
MgSQs, filtered and the solvents were removed under reduced pressure to afford a tan solid
(6.35 g, 93%), which was used without further purification. 'H NMR (DMSO-d;, 400 MHz)
25 $2.06 (s, 3H), 5.54 (s, 2H), 6.58 (d, J= 12 Hz, 1H), 6.82 (s, 2H), 7.30 (d, J= 12 Hz, 1H), 7.33
(s, 1H).



N 10 27 A m xture of 22 (0.1 g, 0.16 nmml), sodiumiodide (0.00S g, 0.03
nmml ), and norpholine (Aldrich, 0.016 nL, 0.18 mmpl) in 2 nL of CHzCl z was
stirred avOpoMMIienperature for 15 h. The suspensi on was @CFAGHYEH37 N
CHzCl Z and chronat ographed by on silica gel using 9:2 CHzCl 2: MeOH to afford
27 as a white solid (0.041 g, 41%. ' HINWVR (DVMBO-d~, 300 MHz) 15 8 9.31 (s,
1H, 7.97 (s, 1 H, 7.92 (m 2H), 7.5 5-7.67 (m 3H), 7.44-7.49 (m 3H),
7.22 (d, 1H, 4.78 (s, 2H), 3.70 (m 4H), 3.47 (s, 2H), 2.97 (m 4H), 2.37
(s, 3H), 2.12 (m 4H). Step B: Benzophenone 27 (0.04 g, 0.064 nmol) was
conmbined with 1 N NaOH (0.072 mL, 0.072 20 mml) then water was added until
the solid dissolved. The resulting solution was |yophilized to afford 26 as
‘an of f vvhi{:,_e solid (0.04 g, 98%. ' H NWR (CDO 3, 400 MHz) b 8.61 (s, 1 H),
8.04 (3€PFiy 786 (s, 1 H, 7.83(s, 1 H, 7.68-7.7S (m 3H), 7.5 5 (dd, 1
H, 7.31 (d, 1 H, 7.04 WO 02/ 07§)a7U G3 PCT/ US02/ 06037 (d, 1 H), 4.7 (s,
2H), 3.77 (m 4H), 2.47 (s, 3Hjn. 2. 8 (s, 3H), 1.57 (s, 6H); LC M (ES+)
mz 625 (MrH) +, mlz 647 (M+Na) ¥, (ES-) mz 623 (MH-. Exanple 7:
2-{4-chloro-2-(3-cyano-5-(trifluo hyN) berzoyl ] phenoxy}-N {2-nmethyl -4 5
((propi onyl am no)sulfonyl]phenyl}acetcﬁr?r‘r‘g sodiumsalt F3C Step A: F3C 10
28 CH3 .NH O S; O ~CH3 O 29 Propioni c anhyd?ide (Lancaster, 0.021 ni, 0.16
nol ) was added dropwi se to a m xture of 58 (0.08 g, 0.1 S mmol) and DVAP
(0.018 g, 0.1 Snmmol) in 4 nL of CH2Az and the resulting

5 A solution of 4-amino-3-methylbenzenesulfonamide (5) (1 g, 5.4 mmol) in fuming sulfuric
acid (5 mL) was cooled in ice/H,O bath. Acetic acid (0.3 mL, 5.4 mmol) was added
dropwise. The resultant mixture was gradually brought to room temperature and stirred for 3
hours. The mixture was poured into ice/H,O and extracted with ethyl acetate. The ethyl
acetate solution was washed with water, dried (MgSO.) and concentrated to give 6 (0.13 g,

10 10%) as an off-white solid.
Step G:

Cl

5-Chloro-2-methoxybenzoic acid (Aldrich, 17.1 g, 91 mmol), oxalyl chloride (50 mL of 2.0

15 M solution in dichloromethane, 100 mmol), DMF (1.2 mL), and dichloromethane (100 mL),
were used to prepare the acid chloride according to general procedure V. The mixture was
concentrated after 2 h, dissolved in chloroform (50 mL), and added dropwise to a solution of
N,O-dimethylhydroxylamine (Aldrich, 13.34 g, 140 mmol), chloroform (200 mL), and
triethylamine (19.06 mL, 140 mmol) at 0 °C as in general procedure VII. After 1 h, water

20 was added to the reaction mixture and the organic layer was separated. The aqueous was
further extracted with ethyl acetate. The organic layers were combined, dried over MgSQs,
filtered and the solvents were removed under reduced pressure to afford 3 (18.69 g, 96%). 'H
NMR (DMSO-ds, 300 MHz) 6 3.2 (bs, 3H), 3.45 (bs, 3H), 3.77 (s, 3H), 7.1 (d, 1H), 7.3 (d,
1H), 7.42 (m, 1H).



solution was brought to reflux. After 2.5 h, the reaction was then cool ed
tort, washed with 1 15 N HOJ and the organics were concentrated in vacuo.
The prodw® one®4then purified by TLC prep plate el uted w POTAISD2/E40RAC:
Hexanes to afford 29 as a white solid (0.07 g, 80 %9. ~ H NVR (CDC13, 300
MHz) b 8.64 (s, 1 H, 812 (d, 2H), 7.9%7 (s, 1 H, 7.85 (d, 1 H, 7.60-7.68
(m 2H), 7.42 (dd, 1 H), 7.22 (d, 1 H, 6.93 (d, 1 H), 4. 56 (s, 2H), 2.13
(s, 3 H, 2.06 (q, 2H, 0.83 (t, 3H); LCM (ES+) mz 608 (M+H)~, 630
(MtNa); (ES-) mlz 606 (MH'. 20 HCH3 OO~ w Nat+ Ol / ;SSNCH3 OO O i ~
i C- NN Step B: WO 02/ 070:1 70 PCT/ US02/ 06037 64 Benzophenone 29 (0.07
g, 0.115 mml) was conbined with 1 N NaCH (0.127 nL, 0.127 nmol ) then water
‘was ad(ﬁ.\%’ %ti | the solid dissolved. The resulting solution was |yophilized
to affor as an off white solid (0.053 g, 73%. 'H NWR (DVSO d6, 300
Miz) 8 9.33 (s, 1 H), 863 (s, 1 H, 849 (¢H,1 H, 832 (s, 1 H, 7.69
(dd, 1 H), 7.44-7.56 (m 3H), 7.34 (d, 91 § 7.23 (d, 1 H), 4.77 (s, 2H),
2.09 (s, 3H), 1.87 (q, 2H), 0.8f ARG M5 (ESt) mz 629 (M) +.

Exanpl e 8: 2-{4-chloro-2-[3-cyano romet hyl ) benzoyl ] phenoxy} - N
{4[ (i sobutyryl am no)sul fonyl ]-2-me 71} acetam de, sodiumsalt H CH3
OO~ ~Na+ CH3 Ol ~;SSNCH/ | /gO~C @s Cl 10 N 30 Step A CH3 O O~ |
~CH3 OO S, ~HCH 3/ ~O1ll C N 31 15 Isobutyric anhydride (Al drich,
0.027 m., 0.16 mml) was added dropwi $ to a m xture of 58 (0.08 g, 0.15
mol ). and DVAP (0.018 0.1 |) in 4 nL of CHZC12 and the resulting

sol utd 3ﬂt°\ﬁa%veﬂtdg]ﬁ8ﬁ?““tdgﬁort@f’} ﬁ%ﬂ%f‘zm?é]?}% A$Ur paraniirogen PhAemad, apdAn cool ed
to rt, adasoadumel Rveke Biddd 3, ' . f dad 0. The
product was then purified 3b36$ﬁ%rhgtp gﬁgﬁpﬁf"?ag@f e%%? E%B’e%ﬁgg’ggt ate:
hexaned-butyl athen (10030 handsthohiixlereswhs ebofedl. to65Q)°C BY nigans of an acetonitrile dry

ice bath. n-Butyllithium (57.4 mL of a 1.6 M solution in hexanes, 91.8 mmol) was added

dropwise to the reaction and the mixture was allowed to stir for 30 min at -50 °C. Weinreb

10 amide 7 (19.16 g, 83.4 mmol) was added portion-wise via a powder addition funnel. The
mixture was allowed to stir at -50 °C, then warm to rt overnight. When judged to be
complete, the reaction was poured into saturated ammonium chloride (500 mL) and stirred
vigorously for 30 min. The mixture was then added to a separatory funnel. The organics
were collected, washed with water, brine, dried over MgSQ,, filtered, and concentrated in

15 vacuo to give a yellow solid (28.64 g) that was pulverized, then triturated with methanol and
filtered to give 8 as a pale yellow solid (19.2 g, 68%). 'H NMR (DMSO-d;, 400 MHz) § 2.29
(s, 3H), 3.63 (s, 3H), 7.18 (d, 1H), 7.36 (d, 1H), 7.42 (s, 1H), 7.55 (m, 2H), 7.66 (s, 1H).

Step I:
o c),CH3
“OUC
20 9

Into a oven dried round-bottom flask equipped with a stir bar, nitrogen on demand, and a
reflux condenser, were added 8 (4.02 g, 12 mmol), sodium cyanide (1.16 g, 24 mmol), copper
iodide (0.26 g, 1.4 mmol), and propionitrile (50 mL degassed with nitrogen for 30 min). To
this mixture was added Pd(PPhs)4 (Strem, 1.37 g, 1.2 mmol) that had been triturated with



20 1H NVR (DMSO-d6, 300 MHz) b 9.45 (s, 1 H), 8.60 (s, 1 H), 8.49 (s, 1 H),
8.31 (s, 1 H, 7.56 WD 02/07070 65 PCT/US02/06037 7.71 (m SH), 7.23 (d,
1 H, 4 8900%97021), 2.38 (m 1 H), 2.18 (s, 3H), 0.92 (s, pejusoDodd7 (s,
3H); LCG-M5 (ES+) mz 622 (MrH)+, 644 (M+Na); (ES-) mz 620 (MH-. Step B:
5 Benzophenone 31 (0.06 g, 0.097 mmol )33was conbined with 1 N NaOH (0. 106
m., 0.106 mmol) then water was added until the solid dissolved. The
resulting solution was |yophilized to afford 30 as an off white solid
(0.052 g, 84%. ~ H NWR (DVMSO- d~, 300 MHz) 8 9.34 (s, 1 H), 8.63 (s, 1 H),
8.49 (s, 1 H, 832 (s, 1 H, 7.69 (dd, 1 H, 7.43-7.57 (m 3H, 7.34 (d, 1
H), 10 nfethdol dnd filtefed phio7 © dddjticnH)The Mi@Birg was Béded 0. réfux sd BldwedQo 86r ( s,

‘3H); LGC- AP+), mlz 644 ( M+ +. Ex | 9O:

o s crporyina indtebaedndsGobRb o R T sosits 610 BHbHas@Ade, The
2T g it quspeTRIGN AN BIBRGY bk AUBON 1t Al BMHAGE] AR ot T B2 )
F3C ~ Ailtmate was vgishegwith wagabrineodiied ex@r NgSQs, ﬁltemdsaldmncmwdgniv&acuo.

(0. 0 g Tegeshing ipod i ulust BB by 85 GebRilofBRYL G e A RoctiestFbThng e
F eSUl  gb8tate to WBoRPS 7 A IEIGH 0 I5QT006H SORMI AMSESLBONSIYD T €f | ux.

After 2.5 h, the reaction was then cooled to rt, washed wth 1 N'HO and
t he or gttt Gs3KpBOTENTRh 7r26t(ddl i 7viaddol )T RS idd ddbt 7 8a<d,12HBNn7,9Q1(s,f i ed by
TLC prg@ppl ate eluted with 1:1 ethyl acetate: hexanes to afford 33 as a
white id (0.06 g, 65 %9. ~ H NWR (DVSO-d6, 300 MHz) S 11.95 (bs, 1 H),
9.48 (s, 1 H, 8.60 (s, 1 H, 8.49 (s, 1 H),

10 Step J:
O OH
T
I Cl
10

Anisole derivative 9 (3.27 g, 14.2 mmol), dichloromethane (45 mL), and boron tribromide
(1.41 mL in 15 mL of dichloromethane) were combined as described in general procedure IX.

15 The reaction was stirred at -78 °C for 1 h then allowed to warm to rt and stir for an additional
4 h. The reaction was then poured into ice water (500 mL) and stirred for additional 45 min,
and poured into a separatory funnel. The organic layers were collected and washed with
water, brine, and dried over MgSQy, filtered, and concentrated in vacuo to give a yellow solid
(5.62 g). The resulting solid that was recrystallized from methanol and filtered to give 10 as

20 pale yellow crystals (2.65 g, 85%). '"H NMR (DMSO-dj, 400 MHz) $ 2.4 (s, 3H), 6.98 (d,
1H), 7.37 (d, 1H), 7.47 (dd, 1H), 7.82 (d, 1H), 7.87 (s, 1H), 7.93 (d, 1H), 10.43 (s, 1H).

Step K:



5832(s, 1 H, 7.6-7.75 (m 4H), 7. 57 (d, 1 H), 7.23 (d, 1 H, 4.82 (s,
2H), 2.20 (s, 3H), 2.03 (d, 2H), 1.86 (m 1H), 0.77 (t, 3H), 0.75 (t, 3H);
LC- M5 (ESMQ 0219704836 (M+H) +, 658 (MtNa); (ES-) mlz 634 (M ErTuset/eqsB: 10
Compound 33 (0.06 g, 0.094 nmol) was conbined with 1 N NaCH (0.104 ni,
0.104 mmol) then water was added until3 he solid dissolved. The resulting
solution was |yophilized to afford 32 as an off white solid (0.047 g, 769%.
~H NVR (DVMSO-d6, 300 MHz,) S 9.32 (s, 1 H, 8.63 (s, 1 H, 849 (s, 1 H,
8.32 (s, 1 H, 7.69 (dd, 1 H, 7.4-7.6 (m 3H), 7.34 (d, 1 H, 15 7.23 (d,
1 H, 4.77 (s, 2H), 2.08 (s, 3H), 1.84 (m 1 H), 1.74 (d, 2H), 0.77 (t,
3H), 0.75 (t, 3H); LC-M5 (AP+) mz 8880( &, CHES+) mz 658 (M+-Na) +.
"Exanpl e 10: 2-[4-chl oro-2-(3-chl orof5-gyanbbenzoyl ) phenoxy] - N

{2- met hyl - 4[ ( pr opi onyl anmi n&hSulfany ] acetam de, sodiumsalt HCH3 O
‘O~~~Na+CI~~OI~;g‘N~ Il CI 20 N 34 Step A Br ~ C Br
35 WO 021 070470 67 PCT/ US02/ 06037 A J0l ution of 1,3,5-tribronobenzene
(9.44 g, 30 mmol) in 120 nL of ¢gther wa&s cooled to -78 Cin a dry

i ce/ acet one bath. n- Butyllithiu (13.2 nL of 2.5 Msolution in hexanes, 33
mmol ) was added dropw se over 10 min. The resulting m xture was stirred at
-78 C for an additional 10 mn, then lhé&xachl oroethane (7.15 g, 30.2 mol)

155 S0 T LR PR T RS
par ti tigneSmbeiyVaRd addéhe (40 AL )WAdre iscifd it 36nedM RbccBhidAe %o Rsgaaqugqus |ayer

was separated and extracted wi'th an addjtional 100 nL of EtQAc. The
conbi heullowldfrivhite agled €. Teg, erudeanateialp d FbNMR KHBIS0)-dS, 400 &MHg) 6 and (i,

concentrat in o to Qiv 5 a_pale hrown _solid (7.72 959%: 'H
R ( CoHss 3365 Hed Bs 5. B9 8 Rl 43 6, BTE 8 D, Y8548 8. e b
i 36 13 solution of 35 (7.62 g, 28.2 mmol) in 100 nL of ether was cool ed
to -78 C’'in a dry ice/acetone bath. n-Butyllithium( 12.6 nL of 2.5 M
solution in hexanes, 31.5 mml) was added dropw se over 30 mn. The

resultiggr}glégi.xture was stirred at -78 C for an additional 13 mn, then 7

(6.57 !6 mol ) was added in small portions over 23 min. The reaction
o o OH
H,C ! l o)
1l Cl
10
12

Ester 11 (2.73 g, 7.6 mmol), ethanol (EtOH, 20 mL), water (5 mL), and lithium hydroxide

monohydrate (0.45 g, 10.7 mmol) were used as in general procedure III to afford 12 as an

orange glass (2.45 g, 97%). 'H NMR (DMSO-ds, 300 MHz) $ 2.3 (s, 3H), 4.67 (s, 2H), 7.1
15 (d, 1H), 7.44 (d, 1H), 7.58 (dd, 1H), 7.9 (m, 3H), 13.1 (bs, 1H).

Step M:



m xture was then stirred for 22 h as the bath was allowed to warmto room
tenperature. The 20 m xture was poured into 100 nL water and extracted with
two 100- WORPTHeENns of Et OAc. The conbi ned organi c | ayers poaresor/baar dri ed
over MgSO4, filtered, and concentrated in vacuo to give 9.46 g of a beige
solid. Recrystallization fromhot MeOH%ave 36 (6.4S g, 64%: MS (AP-) nfz
358 (M H; "HNW (CDC13, 300 MHz) 8 7.76 (t, 1 H), 7.70 (t, 1 H, 7.65 (t,
1H, 7.47 (dd, 1 H, 7.36( d, 1 H, 6.95(d, 1 H, 3.72 (s, 3 H. ' 25
Step C WD 02/070470 68 O O CH3 NC G C 37 PCT/US02/ 06037 A sol ution of
36 (0.299 g, 0.83 mml ), sodiumcyanide (0.086 g, 1.76 mol ), copper (1)
iodide (0.028 g, 0.15 nmml), and tetrad&kis-(triphenyl phosphine)-palladium

(0.113 g...0.10 i\n, 8 f t Qni.tril . h t flux for 40
o Emigute 2 TR0 0 oty i SREI S MbiicFiohas i mels ek dlotidh o6 |1 or o
.t hr oughefGieledtfs: 1 Rbg. Mieutictiog nfivtukd wadcomeentVRe Al twithdcoteckttat®ia¥adRa,

dried over MgS04, filtered and concentrated in vacuo to give 0.37S g of an
or ange Sgdinm Pgarbenateand @ inycetprgsinddthe avbisgy 2isityred ovemigit, EtQie Masxane as

by P 90 e il fPlodbd it pien sl ot e el Mg Rl (s o3
(d, 1 hmotalbike cadePproduct Suepuriied®yFthshiCoimr@hrBatbpragBy w%ili{aﬁ Rt 24

accordi Q Ceneral Procedure | X from37 (0.165 g, 0.54 mmol). Th
reacti é\aggﬁdg ylenechloryle asghpgluantThysrmayebb(B11 a0 “WHas)a whitesalig. ?}5, 1 H),

1 by SR vl P B B by I8 b eyt 72 @nf 2 10

7.5 (s, 1H), 7.6-7.8 (m, 4H), 7.8-8 (m, 3H), 9.4 (s, 1H), 12 (s, 1H).

10
Step N:
One equivalent of NaOH was added to 13 (0.11 g, 0.2 mmol) in water (5 mL). Following
lyophilization, 1 was obtained as a white fluffy solid (0.11 g, 100%). 'H NMR (DMSO-dg,
300 MHz) & 1.9 (s, 3H), 2.2 (s, 3H), 2.4 (s, 3H), 4.8 (s, 2H), 7.2 (d, 1H), 7.5 (s, 1H), 7.6-7.8

15 (m, 4H), 7.8-8 (m, 3H), 9.4 (s, 1H).

Example 2: 2-[4-chloro-2-(3-cyano-5-methylbenzoyl)phenoxy]-/N-{4-

[(isobutyrylamino)sulfonyl]-2-methylphenyl}acetamide, sodium salt

. CH,
o oY @\ Naen,
H,C o ,N"m)\
SRR G
o}
20 14
Step A:
CH,
H,N
2 ' CH,
>S3 7(‘\CH
O/ ~ 3
°5

15



PCT/ US02/ 06037 A sol ution of 4-am no- 3-net hyl benzenesul fonam de (S) (5.0 g,
26.85 nmol) and pyridine (2.4 nm., 29.53 mmol) in 150 nL of chl orof orm was
cool ed t wQoz010470an i ce bath. Bronpacetyl brom de (2.6 nLPCIIISBB0G9ADI ) was
added dropwi se over 20 min, and the resulting mxture was allowed to slowy
warmto roomtenperature as it was sti¥red for 18 h. The reaction 5 mi xture
was then poured into 150 nL of water and extracted with two 100-nlL portions
of CHzZC1l2. Both the organic and aqueous | ayers were filtered to yield a
beige solid. This solid was suspended in 40 nL of 1 N HCl and stirred
several mnutes. The solid was then filtered and rinsed with CHzC 2, MeOH,
and hexatlesingthgipedatd@@ f05thg @PnthssisH@Rg and uskgNNR 1gCHE3Moll0isotutizjc &id. 84 (s,

105 e 0B 55 i) 308 fibingsuffiet B35 o b5 (E ot e s’ 157

-0. 54 mpilide sobd, (0. 165 g, 0.54 mmol), and potassium carbonate 15 (0. 373 g,
2.7 mol) in 10 nL of acetone was warned to reflux for 17.5 h. The reaction
m xture was then poured into 35 nL of water and extracted with two 35-nL
portijgg% of, Et OAc. The conbi ned organic | ayers were washed wi th brine,

drie &p S04, filtered, and concentrated in vacuo to gi ve 0.276 g of a
yellow oil. Purification by flash chronmat ag,aphy using 0.5-1 % MeOH CHZC12
gave 40 (0.033 g, 12%: MS (AP-) m z 5i{7 (MH) 'H NIVR (DVBO- db, 400
Miz) 8 9.42 (s, 1 H), 8.26 (s, 9 1|fb},\g§.1 , 1 H$"8.03 (t, 1 H), 7.63
(dd, 1 H), 7.60-7.53 (MC3 A 49 (@, R &. 2 H, 7.19 (d, 1H),
4.77 (s, 2 H, 2.14 (s, 3 : ' V\D@Z/U-??O?GCI Na~H3 .NHGS; 0O
~CH3 O 41 PCT/ US02/ 06037 Pr anhydride (Aldrich, 0.077 nL, 0.6 nmol)
was added dropwi se to a mx”ure ofci140 (0.26 g, 0.5 mml) and DVAP (0. 061 g,
0.5 mol) in 6 nL of CHZCl2yand the resulting 5 solution was brought to
reflux. After 2.5 h, the reaction was then cooled to rt, washed with 1 N
HCl and the organi cs were concentrated6in vacuo. The product was then

The 11 1HuavRe e Rpsedurt e € aPahiis pEh SR Rintds B8 Smitbibflyz iy 1: 1
Et Qhc: 13@% §§olﬁ§m€cll BN hit® s@ifd %waﬁoscglm_Mhm VS (d, hs@n B.grg her
purifie By TLC prep plate eluted with OAc: Hexanes to afford 41

10 3H), 2.4 (s, 3H), 2.3-2.5 (m, 1H), 4.8 (s, 2H), 72(d 1H) 7.5 (s, 1H), 7.6-7.8 (m, 4H), 7.8-8
(m, 3H), 9.4 (s, 1H), 12 (s,.67 (s, 2H).

Step C:
Following the procedure used for the synthesis of 1 and using 16 (0.12 g, 0.2 mmol) and 1

15 equivalent of NaOH, 14 (0.13 g, 100%) was obtained as a white fluffy solid. 'H NMR
(DMSO-ds, 300 MHz) § 1.9 (d, 6H), 2.2 (s, 3H), 2.4 (s, 3H), 2.3-2.5 (m, 1H), 4.8 (s, 2H), 7.2
(d, 1H), 7.5 (s, 1H), 7.6-7.8 (m, 4H), 7.8-8 (m, 3H), 9.4 (s, 1H).

Example 3: 2-[4-chloro-2-(3-cyano-5-methylbenzoyl)phenoxy]-N-{2-methyl-4-
20 [(propionylamino)sulfonyl]phenyl}jacetamide, sodium salt

CH, .

. o/\lrnO e
HC o) N ~on
O C R G

Il Cl
N

17



10 as a white solid (0.06 g, 20.8 %9. ~H NVR (DVMSO-d~, 300 MHz) b 11.93
(bs, 1H), 9.44 (s, 1 H, 828 (s, 1 H, 815 (m 1 H, 7.62-7.69 (m 4H),
7.5 3 (dwaothr04m 22 (d, 1 H), 4.82 (s, 2H), 2.20 (s, 3H) PCT/USB2/(6087 2H) ,
0.86 (t, 3H; LCGM (ES+) mz 574 (MtH)+, (ES-) mz 572 (MH 15 Step H
Benzophenone 41 {0.09 g, 0.157 mmol) %s combined with 1 N NaCH (0.174 m_,
0.174 mol) then water was added until the solid dissolved. The resulting
solution was |yophilized to afford 34 as an off white solid (0.085 g, 90%.
"H NV\R (DVBO-d~, 300 MHz) S 9.32 (s, 1 H, 830 (s, 1 H, 814 (s, 1 H,
8.08 (s, 1 H, 7.67 (dd, 1 H), 7.46-7. 53 (m 3 H), 7.36 (d, 1 H, 20 7.22
(d, 1H)Step A8 (s, 2H), 2.10 (s, 3H), 1.88 (q, 2H), 0.83 (t, 3H; LC M
‘(AP+) mz S96 (MtNa)+, (ES+) niz S96, (M:Na) +. Exanple 11:

2-[4-chl oro-2-(3-chl oro-5-cyanoben | ) phenoxy] - N

{4[ (i sobutyryl ani no) sul f onyi ] N | phenyl } acet ani de, sodi um sal t WO
02/ 07070 71 C CH3 w Na+ CH3 O O O 42 Step A HCH3 OO~ ~ CH3 C
~~0/ ,SNHHCHO .OOs Il O N 06037 | sobutyric anhydride

(Al drlch 0.111 m., 0.66 mml) was adde@l OpWI se to a mxture of 40 (0.29
g,OGmmI)and DVAP (0.073 g, 0.6 mmol) in 6 nL of CHzZClz and the
resul ting solution was brought to reflldx. After 2 h, the reaction was then

cooled t . x in

vacuo. HBI(’?&?H‘% C@%n eln%m;ﬁhg%:lnvﬁ gwé%]%{(ﬁ?/ (‘)’\gl §éef er ]%agﬁl?l IEfI by

chr onmgt @) apdyoundibdgorhed ﬂE&lbeledeaam& tash. eThessolution \a;isfsumbdzf& hh adrtwhi t e

solid (0.11 g, 33 %. 'HN (lDIVISOdG 300 MHz). S 11. 94( 9.46 (s,
U

1 H), gtherd ammq-3|=1}16thslbfsze(nﬁﬁ tonppidedSpH@- 36,8, 17- 4Hj‘m ed in ‘H)e 7.64-7.72
). o, ytl ThfgeadySihyadhéirtg o Dapd 4o [ ap 30l '83%%6 e il i) o
( ES- ) nid'urécﬁﬁlté e Water 2h8 tiss §¥d wRis adjusted to 4-5 with concentrated ammonium
hydroxide. The resulting suspension was stirred vigorously for 2h. The suspension was
10 filtered and the solid was further purified on silica gel by flash chromatography using 95:5
methylene chloride (CH,Cl;): methanol (CH;OH) as eluant to afford an orange oil (1.86 g,
crude). The crude oil was triturated with diethyl ether and the resulting solid was filtered and
air-dried to afford 18 as a pale yellow solid (1.46 g, 34%). 'H NMR (DMSO-d, 300 MHz) &
11.53 (s, 1H), 7.41 (m, 2H), 6.63 (m, 1H), 5.87 (s, 2H), 2.14 (q, 2H), 2.06 (s, 3H), 0.86 (t,
15 3H). LC-MS (ES*) m/z 243 (M+H)*, LC-MS (ES’) m/z 241 (M-HY.

q
Y @S,nrw
O 3

Step B:

77\

19
20 Sulfonamide 18 (1.46 g, 6 mmol), THF (100 mL), and triethylamine (0.92 mL, 6.6 mmol)
were combined and cooled to 0 °C. Bromoacetyl bromide (1.15 mL, 13.2 mmol) was added
dropwise and the solution was stirred and slowly warmed to rt over 12 h. An additional
amount of bromoactetyl bromide (2.09 mL, 24 mmol) was added dropwise to the solution at
0 °C. The reaction was stirred for 2h at 0 °C, then the reaction was diluted with water (150

25 mL) and extracted with ethyl acetate (ethyl acetate). The organic layers were washed with a



Benzophenone 43 (0.11 g, 0.19 mmol ) was conbined with 1 N NaCH (0.26 ni,
0.26 mmol ) then water was added until the solid dissolved. The resulting
sol uti onwee2h1eémhi | i zed to 20 afford 42 as an of f white ®OMWH0Z/000D3 g,
81% . ~H NVR (DVMSO-d6, 300 MHz) b 9.31. (s, 1 H, 8.30 (s, 1 H), 8.15 (s, 1
H, 808 (s, 1 H, 7.67 (dd, 1 H, 7.52 (m 2H), 7.46 (d, 1 H), 7.37 WO
U2/ 070470 72 PCT/ US02/ 0037 (d, IH), 7.22 (d, 1H), 4.78 (s, 2H), 2.04-2.13
(m 4H), 0.88 (s, 3H}, 0.86 (s, 3H); LC-Ms (ESt) mz 610 (MtNa)+. Exanple
12: 2-[4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] - N (2-nmethyl -4-([(3 5

met hyl but anoyl ) am no] sul fong %hen yl) acet ami de, sodiumsalt C CH3 Na+ , N
a3 | S, bl ovitpiessutaledsediynpbiceborgi: brigg sejutiony therrslried gver Mg§q fltansd

*| I I 0
| soval Shscopsleyf il SorPiA ana Al b SR SRS GIRY! Rt 0, 2
CHzdl 2 aaddhé¢ fesultiag solid was Ahicred and wasted lwitdudibthyt ethere fThexsolidiaedried bnder t he
t t I t t, h ith
G oncenth SHeam ¢! goss "%a"o%%a@"&m“’asaﬁcﬁa% Bt M@Eﬁ&hg‘éﬁbﬁ;zﬁ;i
f f id 0
u§' M% ZFE%% (m%@% gb%@ﬁlg zﬁﬁs (’%521331 24 (Zwiéqqho (
(m 1 I-:DH) eswt Gm) LOMS @POBm(3631(MH),, n?/z%S'(MM (I_JﬁMB-OAPYmE: 3352((1!/1)1 H)
7.23 (d, 83(5 2H), 2.20 (s, 3I—I) 2.01 (d, 2H), 1.87 (m 1H). 0.77

(s, 3H)m/2é‘6%M(% LC-MB (ES+) mz 602 (MrH +, 624 (MeNa): (ES-) m z
600 (MH)-. 20 Step |

Step C:
y o CH
SeaeW
H,C O O 0 O,,S\\;) TO'/\CHS
Il Cl
10

20
Phenol 1(I (0.78 g, 2.9 mmol) and DMF (11 mL) were combined with sodium hydride
(Aldrich, 0.17 g as a 60% dispersion in mineral oil, 4.3 mmol) slowly at rt. The reaction was
stirred for 10 min. then sulfonamide 19 (1 g, 2.8 mmol) was added portion-wise. After 12 h,
15 the reaction was heated to 45 °C and stirred under nitrogen. After 2h, the reaction was cooled
to rt, poured into ice water, and the pH was adjusted to 4 with IN HC1. The solution was
extracted with ethyl acetate (3X), the aqueous was filtered, and the resulting solid was
washed with water and diethy] ether. The product was then purified on silica gel by flash
chromatography using 95:5 CH,Cl,:CH30H as eluant to afford 20 as a tan solid (0.097 g, 6
20 %). 'H NMR (DMSO-ds, 300 MHz) § 11.94 (s, 1H), 9.39 (s, 1H), 7.97 (s, 1H), 7.93 (s, 1H),
7.89 (s, 1H), 7.49-7.78 (m, 6H), 7.22 (d, 1H), 4.82 (s, 2H), 2.36 (s, 3H), 2.16-2.24 (m, 4H),
0.87 (t, 3H). LC-MS (AP") m/z 554 (M+H)", m/z 576 (M+Na)*, LC-MS (AP") m/z 552 (M-
H)".

25 Step D:



WO 02/070. 170 73 PCT/ US02/ 06037 Benzophenone 45 (0.15 g, 0.25 mmol) was
conbined with 1 N NaOH (0.274 nL, 0.274 mmol) then water was added until

t he sol i Wai0g8whied. The resulting solution was |yophilizedTiusozbdoor d 44 as
an off white solid (0.137 g, 88%. ~H NWR (DMSO-d~, 300 WMHz) b 9.32 (s,
1H), 8.30 (s, 1H), 8.15 (s, 1H), 8.08¢%, 1 H), 7.67 (dd, 1 H, 7.52 (m
2H), 7.46 (d, 1H), 7.37 5 (d, 1H), 7.22 (d, 1H), 4.78 (s, 2H), 2.10 (s,
3H), 1.84 {m 1H), 1.74 (d, 2H), 0.77 (s, 3H), 0.75 (s, 3H); LC M5 (AP+)
mz 624 {MtNa)+, (ES+) mz 624 (MtNa)+. Exanple 13:

2-[4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxyJ-N (2-nethyl-4-{ [(1

pyr r ol i GompoundA0y(0) i 6)18 8 infroely Wap hembingd sethanMNMNaOK ¢l Sdmdabi15€ 10 a ~H3
‘Na+ O Q = NOS i, 0.l cl..N A6 St A cl..cH3, O 0=S~-0~B 0 |l N
a7 15 Ao G Vaier NS pdhed s thg Setidafsho e rvsuagiiice Sohsion Ves lORRBRd i n 6
ML of Ghla@odd YRSs sPefreehiteQolld .08 et HONPIR I Mﬂ"z r,
0.272 nL of 65% w v sol ution F?\ acge){gg%)tri | e, 'OG%%Q%T ?Gt?was gﬁ&

dr opwi slé]), Ti9¢ (8.d&bk 7 93 (wddDt h8h (il bdgh45-7 67 (et 5By, 130 1H) 1 7.20eh 1HAf ter 2

d, th ti c filter e filtered solid was
washe ‘{Aﬁﬁs’ %ﬁgﬁ(%ﬁgs’?ﬁqiﬁaﬁb’J&?%h@b’&é@&&& ith 1 NHC then dried
over NazS04, filtered, 20 and concentrated in vacuo. The product was
triturated with diethyl ether and air-dried to afford 47 as a white solid

(0. 074 Exampled; 2dreidgro-2rfcyangdmeth dbenzoyBphenaxy]-Ns@dmiethydai-((le! v.

pyrrolidinylacetyl)amino]sulfonyl}phenyl)acetamide, sodium salt

CH

0 own\d Na+
H,C o] N
geasiic /oo

I\ Ci
10
21
Step A:
q CH,
0 oY
H,C ol g N~
(00 Tl

“ Cl

22

15 A mixture of N-[4-(aminosulfonyl)-2-methylphenyl}-2-[4-chloro-2-(3-cyano-5-
methylbenzoyl)phenoxyJacetamide (0.5 g, 1 mmol) and DMAP (0.125 g, 1 mmol) in 10 mL
of CH,Cl; was cooled to 0 °C. Bromoacetic acid anhydride (Lancaster, 0.56 mL of 65% w/v
solution in acetonitrile, 1.4 mmol) was added dropwise. The reaction was then brought to
reflux under nitrogen. Afier 4 h, the reaction was cooled to rt, washed with 1 N HCl, water,

20 and brine, then dried over MgSQ,, filtered, and concentrated in vacuo. The product was then
purified on silica gel by chromatography using 9:1 CH,Cl,:CH30H as eluant to afford 22 as a
yellow glass (0.48 g, 77 %). 'H NMR (DMSO-dg, 300 MHz) 8 9.36 (s, 1H), 7.97 (s, 1H),



WD 02/070N70 74 Step B € CH3 OOHOQSO-Nr OIll C N 48

PCT/ US02/ 06037 5 A m xture of 47 (0.074 g, 0.12 nmol), sodiumiodide (0.01
g, 0.07 rwoloy/p7oamd pyrrolidine (Aldrich, 0.015 niL, 0.17 mPeTyuSomoed3ni of
CHzZA 2 was stirred at roomtenperature for 15 h. The suspension was then
concentrated in vacuo and then purifie@i0 by TLC prep plate eluted with 9:1
CHzClz:. MeOH to afford 48 as an off white solid (0.015 g, 20%9. ~H NWR
(DVMSQd~, 300 MHz) S9.33 (s, 1 H, 829 (m 1 H, 815 (m 1 H, 807 (m 1
H, 7.66 (dd, 1 H), 74210755(m3H) 722(d 1H), 478{s 2H), 4.01
(s, 2H), 3.S8 Sm 2H), 2.12 (s, 3H, 1.91 Ste Benzophenone 48
(0.01 gl-9B(018)h8Y s, hHY TehBiThé ,G\HW@(N Nalm doild r‘h_81 6. 1B 3B® (sol )

‘t hen di The resulting solution was
Iyophwa#@(} s oHOE 1 Dt NS, éﬁ)”f§8§ é‘ﬁ)g 69% . ~ H NVR ( DVBO- d~,
300 MHz) 8 9.33 (s, 1 H, 829 (m 1 H, 815(m 1 H, 807 (m 1 H, 7.66
'(dd, 1 H), 7.42-7.55 (m 3H), 7.22 (d, 1 H, 4.78 (s, 2H), 4.01 (s, 2H),
3.55 (nftepB: 2.12 (s, 3H), .91 (m 2H), .22 (s, 2H). 20 Exanple 14: N
{4-[ (butyryl am no) sul f onyl ] - 2- net hyl pheny 2-[4-chloro-2-(3-chloro-5
cyanobenzoyl ) phenoxy] acet am de, sodi unfysallt 3 V\D 02/ 070N70 PCT/ US02/ 0037

75 C NCH3 Na+ OOwO |l - goN~6143\no N 49 Step A C
H.C.
TG D
5
23

A mixture of 22 (0.075 g, 0.12 mmol), sodium iodide (0.005 g, 0.03 mmol), and pyrrolidine
(Aldrich, 0.011 mL, 0.13 mmol) in 2 mL of THF was stirred at room temperature for 15 h.
The suspension was dissolved in CH,Cl, and chromatographed by TLC prep plate eluted with

10 9:1 CH,Cl;:MeOH to afford 23 as a white solid (0.028 g, 37%). "H NMR (CDCls, 400 MHz)
6 8.55 (s, 1H), 7.96 (d, 1H), 7.81-7.87 (m, 3H), 7.66 (s, 1H), 7.55 (dd, 1H), 7.32 (d, 1H), 7.04
(d, 1H), 4.68 (s, 2H), 3.74 (s, 2H), 3.25 (bs, 4H), 2.44 (s, 3H), 2.25 (s, 3H), 2.02 (m, 4H); LC-
MS (ES*) m/z 609 (M+H)", LC-MS (ES") m/z 608 (M-H)".

15 Step C:
Benzophenone 23 (0.028 g, 0.046 mmol) was combined with 1 N NaOH (0.098 mL, 0.098
mmol) then water was added until the solid dissolved. The resulting solution was lyophilized
to afford 21 as an off-white solid (0.028 g, 93%). 'H NMR (DMSO-dg, 300 MHz) § 9.21 (s,
1H), 7.97 (s, 1H), 7.93 (s, 1H), 7.90 (s, 1H), 7.64 (dd, 1H), 7.35-7.52 (m, 4H), 7.22 (d, 1H),
20 4.76 (s, 2H), 3.21 (s, 4H), 2.81 (s, 2H), 2.36 (s, 3H), 2.09 (s, 3H), 1.58 (m, 4H); LC-MS (ES")
m/z 609 (M+H)*, m/z 631 (M+Na)*, LC-MS (ES") m/z 607 (M-H)

Example S: 2-[4-chloro-2-(3-cyano-5-methylbenzoyl)phenoxy]-NV-(2-methyl-4-{[(1-
piperidinylacetyl)amino]sulfonyl}phenyl)acetamide, sodium salt
25



a~H3 OO0l ~i~ NHCH3 OO~ "'""OIll G N5 50 n-Butyric anhydride
(Aldrich, 0.038 nL, 0.23 nmol) in 1 nL CHzd 2 of was added dropwi se to a
m xture O¥04D0T08701 g, 0.19 mmol) and DVAP (0.024 g, 0.19 mE®IUS02/66087 L of
CHzZC12 and the resulting solution was brought to reflux. After 2.5 h, the
reaction was then cooled to rt and stired for S d. The solution was washed
twce with 1 N HClI. Hexanes (10 nL) was 10 added to the organics and the
resul ting suspension was filtered and the solid was washed with diethyl
et her, dissolved in acetone and dried in vacuo to afford 50 as a white
solid (0.09 g, 80 %9. "H NWR (DVMsO-db, 300 MHz) S 11.99 (s, 1H), 9.61 (s,
1H), 8.27 (m 1H), 8.15 (m 1 H, 8.07 (rfHs1 H), 7.7b (d, 1 H), 7.63-7.72
‘‘m 3H), 7.5 2 (d, 1 H), 7.23(dA\"Uﬁ 85 (Ma+ 2H), 2.22 (s, 3H), 2.15
(t, 2H, 1.40 (q, 2H), (ES+) m z 588 {I\/H—I)+ 610 15
(MtNa); (ES-) mz 586&

L ) ORPOLH] .15 mmol ) was
combined with 1 N NaOH ( D. 161 nmméY) @@4\ vvas added unti |
yop |zedto 20 afford 49
as an off white SO|Id(0 ~ H NWR (DVBO-d~, 400 MHz) b 9.40 (s,
1H),8.30(m1H),8.I5(m1H) 8.07 (m 1H, 7.67 (dd, 1 H, 7. S9
(s, 1 H, 7.53 (m 2H), V\DOZlO?O L70 76 PCT/ US02/ 06037 7.22 (d, 1H),
4.80 (s, 2H), 2.15 (t, 3H), 1.96 (t, 24) 1.38 (g, 2H), 0.75 (t, 3H),; LG M
(AP+) mz 588 (MrH) +, 610 (M+Na)+, (AP-) mz 586 (MH Exanple 15:
2- [ 4- cHiteR 82 2- (3- chl or o- 5- cyanobenzoyl ) phenoxy] N {2-nethyl-4 5
[ (pent anoyl am no) sul f onyl ] phenyl } acet am SOdI umsalt C CH3 w Nat+ O

OS:Oll CHs O51 Step A O CHB OO W S;0H~CH3 / / Ol I N 10 52
Val eri c anhydride (Fl uka, 0.0@5 I) was added dropwi se to a
L 0.

m xture of 40 (0.1 gn. @. 19 OdA 19 nunol) in 6 nL of
CHzCl Z and the resultfng s brou @)o ref‘l lux] After 2.5 h, the
reacti on was then cool ed stirred for

A mixture of 22 (0.1 g, 0.16 mmol), sodium iodide (0.005 g, 0.03 mmol), and piperidine
(Applied Biosystems, 0.018 mL, 0.18 mmol) in 2 mL of CH,Cl, was stirred at room
temperature for 6 d. The reaction was then loaded onto a TLC prep plate eluted with 9:2
CH,Cl;:MeOH to afford a white solid. The solid was dissolved again in CH,Cl, and further

10 purified by TLC prep plate eluted with 9:1 CH;Cl,:MeOH to afford 25 as a white solid (0.028
g, 28%). '"H NMR (CDCls, 300 MHz) § 8.57 (s, 1H), 8.01 (d, 1H), 7.88 (s, 1H), 7.86 (s, 1H),
7.82 (s, 1H), 7.67 (s, 1H), 7.55 (dd, 1H), 7.32 (d, 1H), 7.04 (d, 1H), 4.69 (s, 2H), 3.32 (s, 2H),
2.83 (m, 4H), 2.45 (s, 3H), 2.26 (s, 3H), 1.76 (m, 4H), 1.52 (m, 2H); LC-MS (ES") m/z 623
(M+H)", m/z 645 (M+Na)", LC-MS (ES’) m/z 621 (M-H)".

15
Step B:
Benzophenone 25 (0.028 g, 0.045 mmol) was combined with 1 N NaOH (0.050 mL, 0.050
mmol) then water was added until the solid dissolved. The resulting solution was lyophilized
to afford 24 as an off-white solid (0.029 g, 99%). '"H NMR (CDCl3, 300 MHz) § 8.55 (s,

20 1H), 7.97 (d, 1H), 7.88 (s, 1H), 7.84 (m, 1H), 7.80 (s, 1H), 7.65 (s, 1H), 7.53 (dd, 1H), 7.31



solution was washed twice with 1 N HCI. D ethyl ether (10 nL) was added to
the organics 15 and the resulting suspension was filtered and the solid was
washed wiwaodpmuryl ether and airdried to afford 52 as a weirt@soezedosd (0. 055
g, 47 %. ~H NWR (DVsO db, 300 MHz) Sézl 95 (s, 1 H), 9.49 (s, 1 H, 8.27
(m 1H, 815 (m 1 H, 807 (m 1 HY7.77 (d, 1 H, 7.63-7.71 (m 3H),
7.53 (d, 1H, 7.22 (d, 1H), 4.83 (s, 2H), 2.22 (s, 3H), 2.17 (t, 2H), 1.36
(g, 2H, 1.07 (t, 2H, 0.77 (t, 3H); LC-M5 (ES+) mlz 602 (M+rH) +, 624
(MtNa); (ES') mz 600 (MH) 20 Step B: WO 02/ 070: 170 77 PCT/ US02/ 0037
Benzophenone 52 (0. 055 mmol ) was conbined with 1 N NaCH 106 ni,
0.106 rfpl ), THRA(dwhklbrd- %Iﬁ)déd%ﬁtzfl) 286 (mo?ilN 2434501 d . 24(na )eé@ﬁtl ng
‘sol utign i t ford 51 as an off white solid (0.0b2 g, 99%.
~ HN %Aé?an%%)z%@ﬁ@%(s 1H, 831 (m 1 H, 815 (m 1 H,
8.08(m1H) 7.67 (dd, 1 H, 7.52 (d, 1 H, 7.51 (s, 1 H, 7.455 (m

1H), 7.36 (d, 1 H, 4.78 5 (t, 2H},
Hés (rﬁ;aa(aa,_@k% c(*mrozéaxi-cn@nscﬁ methﬂﬁsnzou@pquxbﬁ(%mftwd {lm;Né) ¥, E%z

EZHR ingﬁﬁnooﬁlg%r%ng%]"% W?@a&?ﬁm'?benz J“ls]aphenoxy} acetyl)am no] -3

- met hyl phenyl } sul f onyl car bamate 10 s Ghsalt F3C CH3 Na+t CH 3 O
O S:O0-0O-CHs O 53 Step A 15 FSC
brom de (5.36 g, 24 mml) in Bcefonifril 100_mM) at 0 C was added
t-butyl nitrite (3.8H¢ M i
3-am no- 5- bronobenzotri f
stirred at 0 Cfor 1.5 h

ant ™
g, 21 mtyl \Om The m xture was
foom tenperature f (16 h. The m xture
was then concentrated to cits original volune in vacuo, and then 20
poured into 1IN HO (120 ml) . This mixture was extracted with ether (100
m.). The organic | ayer was washed with 1N HCl, dried (NazZS04), filtered,
concentrated in vacuo (Note: product g fairly volatile, and should not be
exposed to high vacuum for extended periods of tinme) to give 54 as a brown
oi | (5.9®pd@Y:;, which was used as is without further purification. 'H NWR
(ChA 3, 400MHz) S 7.82 (s, 1 H), 7.67 (s,CHZH)

2 Y fj
SsasHRc 1y
10 27

A mixture of 22 (0.1 g, 0.16 mmol), sodium iodide (0.005 g, 0.03 mmol), and morpholine
(Aldrich, 0.016 mL, 0.18 mmol) in 2 mL of CH,Cl, was stirred at room temperature for 15 h.
The suspension was dissolved in CH,Cl; and chromatographed by on silica gel using 9:2
CH,Cl,;:MeOH to afford 27 as a white solid (0.041 g, 41%). 'H NMR (DMSO-dg, 300 MHz)

15 & 9.31 (s, 1H), 7.97 (s, 1H), 7.92 (m, 2H), 7.55-7.67 (m, 3H), 7.44-7.49 (m, 3H), 7.22 (d,
1H), 4.78 (s, 2H), 3.70 (m, 4H), 3.47 (s, 2H), 2.97 (m, 4H), 2.37 (s, 3H), 2.12 (m, 4H).

Step B:
Benzophenone 27 (0.04 g, 0.064 mmol) was combined with 1 N NaOH (0.072 mL, 0.072

20 mmol) then water was added until the solid dissolved. The resulting solution was lyophilized
to afford 26 as an off-white solid (0.04 g, 98%). 'H NMR (CDCl;, 400 MHz) § 8.61 (s, 1H),
8.04 (d, 1H), 7.86 (s, 1H), 7.83(s, 1H), 7.68-7.75 (m, 3H), 7.55 (dd, 1H), 7.31 (d, 1H), 7.04



WD 02/070:170 78 Step S: OO CH3 F3C\ \ Br Cl 55 PCT/US02/ 06037 5 54 (5.12
g), N nethyl-N et hoxy-2-net hoxy-5-chl orobenzam de (3.6 g, 16.8 mol ), and
nbut yl | i tw0020710870/6 m of 2. 7M solution in heptane) were trcFaisegio@sTor di ng
to the procedure outlined in Part A of Exanple 2 to give 55 (3.3G g), which
was used as is without further purific@i‘tion.'H NVR (CDC13, 400MHz) S 8.02
(s, 1H, 7.89 (d, 2H), 7.46 (dd, 1H), 7.38 (d, 1H), 6.92 (d, 1H), 3.66 (s,
3H). 10 Step C OOCH3 CNCl 56 55 (3.36 g, 8.55 mmol), sodium cyani de
(838 ng, 17 mml), copper (I) iodide (325 ng, 1.7 15 nmol), and

tetraki s(triphenyl phos me)g{rl | adi um (0) (987 m% 0.86 mmol ) were used
accor di(dglH) 4delsc?R), 35’?’((619& )2 40(s; SHyi 2—3‘36631(1)1 3 (9)0Hh)k L&-MS (BSchmdel

PG QARG ARk o3 (R (5913 Joome) 812,

(lH) 3.65 (s, 3H. Step DD OOH\ \ 20 CN C 57 V\DOZ/O?O 170
PCT/ US02/ 06037 79 56 (1.35 g, 3.98 mmol) was treated according to the
pr oceddxample 7¢ Re{4sﬂhlnme?s(3scmn%%ﬁtﬁﬁumomthyl)gm@yﬂphenom N {2-0ethyl-4s o

0w (Ol opioHhmimuISaTottyhrifbapllab ABfRAIL (3, 1 " 256 (a1,

7.15 (d, 1H). 5 Step E. CH3 O O
CH,

o O/\“/N Na+

F.C )
ReavHRCH S,

28
Step A:
q CH,
o oY
F,C o NH CH
SACHRC o
O
Il Cl
10

29
Propionic anhydride (Lancaster, 0.021 mL, 0.16 mmol) was added dropwise to a mixture of
58 (0.08 g, 0.15 mmol) and DMAP (0.018 g, 0.15 mmol) in 4 mL of CH,Cl; and the resulting
solution was brought to reflux. After 2.5 h, the reaction was then cooled to rt, washed with 1
15 N HCI and the organics were concentrated in vacuo. The product was then purified by TLC
prep plate eluted with 1:1 EtOAc: Hexanes to afford 29 as a white solid (0.07 g, 80 %). 'H
NMR (CDCls;, 300 MHz) § 8.64 (s, 1H), 8.12 (d, 2H), 7.97 (s, 1H), 7.85 (d, 1H), 7.60-7.68
(m, 2H), 7.42 (dd, 1H), 7.22 (d, 1H), 6.93 (d, 1H), 4.56 (s, 2H), 2.13 (s, 3H), 2.06 (g, 2H),
0.83 (t, 3H); LC-MS (ES™) m/z 608 (M+H)", 630 (M+Na); (ES") m/z 606 (M-H)".
20
Step B:



FCIl ~1 ~O~ SOZNHz 3 CN Cl 58 57 (487 ng, 1.5 mmmol) and 39 were treated
according to step Ein exanple 10 to give a crude 10 product which was
purified WY 031074420 gel chromat ography (8:1:1 CHzCl z/ et hyl paTEtsat@éoret hanol )
and triturated with ether to give 58 (315 ng) as an off white solid. '"H NWR
(DVMBO-d6, 400MHz) 8 9.41 (s, 1H), 8.56°1s, 1H), 8.45 (s, 1H), 8.27 (s, 1H),
7.6G7.52 (m SH), 7.19 (m 3H), 4.76 (s, 2H), 2.12 (s, 3H; MS(ES-): mz
550 (MH-. 15 Step F: FBACHCH3 OO~ ~CH3 O/ ,SA\NHO-CHO Il Cd N 59

| sobutyl chl oroformate (AI drich, 0.014 niL, 0.11 mol) was added dropw se to
a mxture of 58 (0.05 09rrrm|)and DVAP (0.011 0.09 mmol) in 3.5 nL
of cm@ezlzamfnpw’ez%dwggtﬁHﬁw@mmm@swma@wtthﬂﬂ\éwagkﬁ (IOt127An‘1E,6012L72 h, the

: t t te

o AR PR AR whh e ol sDlid ssdifct o1 rRGEA Sl RgiPhenae 400

"MHz) b 18 affofds28 ds 4t off-Svhd soBd (049 g, %%3‘HONM§HDM§OJ& $6b v 9% §8-7.91
WD 02/ 07070 80 PCT/ US02/ 06037 2H), 7.64 (dd, 1H) . 7.36 ﬂ) 7.11

Ed 1H)1H)48.98 (5.9 H)28#9 (3.18D), §-32 (2 1), 726%(91d( 5H), 3%4 -7.36 88, 3D, 7I3l4)(d DHR9 (s,

(v i 72 AT AN AGTR LT G A s S RS om el i i 1
NaOH (M3 nl, 0.073 mmol) then vvater was added unti | the solid dissol ved.

The resulting solution was |yophilized to afford 53 as an off white solid
(0.04 g, 98%. ~H NWR (DVSO d~, 300 MHz) S 9.33 (s, 10 1 H), 8.63 (s, 1 H),

8.50 L-H .43-7.5 (m

2y, 7 o, Bikcicre- 2 Fyanb Eguribrorhelypbbusthybfinduin-4: 0g (07 5
1.6b ( rfisdihtyrydaménc)sulfaiy)}-2-tnefiylphenydidretanfiddSoldfasi yaltl z 652 (MH) +, 674
(MtNa); (ES-) mlz 650 (MH)~. Exanple 17: isobutyl

[ 4- ({[ 4-chl oro-2-(3-chl oro-5- cyanobenZﬂyI ) ngxy] acetyl }am no)

o o™y o

3
F,C o ,N_m)\
>S¢ CH,
(0 oty

I (o]
10
30

Step A:

31
15 Isobutyric anhydride (Aldrich, 0.027 mL, 0.16 mmol) was added dropwise to a mixture of 58
(0.08 g, 0.15 mmol) and DMAP (0.018 g, 0.15 mmol) in 4 mL of CH,Cl, and the resulting
solution was brought to reflux. After 2.5 h, the reaction was then cooled to rt, washed with 1
N HCI and the organics were concentrated in vacuo. The product was then purified by TLC
prep plate eluted with 1:1 ethyl acetate: hexanes to afford 31 as a white solid (0.06 g, 67 %).
20 'HNMR (DMSO-ds, 300 MHz) § 9.45 (s, 1H), 8.60 (s, 1H), 8.49 (s, 1H), 8.31 (s, 1H), 7.56-



15 3-net hyl phenyl ] sul f onyl carbamate, sodiumsalt C CH3 WNa+ CH3 O

O0S. O-0O-CHs O6a Step A C 20 CH3 wCH3 OO, S;,~HO-CH 3 O 61 WO

02/ 070: | MO8y USO02/ 0037 | sobutyl chl orof ormate (Al dri @iCT/@soddésml, 0.12
mol ) was added dropwi se to a m xture 40 (0.05 g, 0.1 mol ) and DVAP
(0.012 g, 0.1 mmol) in 3.5 nL of CHZCI'Z and the resulting solution was
stirred at rt overnight. The reaction was washed twice with 1 N HOJ and the
organics were dried over MyS04, filtered, and concentrated in vacuo. The
resulting clear 5 glass was re-dissolved in CHzO 2, washed with a 5%

it ord AT 5 Soanrduccin 437 ¢ 65 h I8 Gu B 218 Gark Eﬁeé%i Ee‘éaf, 890 (383 b
“11.9 8 07 1H,
7.78 “LSCMS S ;M@ZZ(% 1?1%:%%16“2& %ZE%i"‘H)G%&?U\*?ﬂzs (d, 1 . 4. éi (s, K

. 2H) , 374(d 2H) 2.22 (s, 3H), 1.76 (m 1H), 0.8 (s, 3H, 077(5, 3H);
LC-M5 (ES+H), mz 617 (M+)+, 640 (MtNa); (ES 10 ) miz 616 (MH-. Step B:
Benzop e 61 (0.033 g, 0.05 mmol ) was conbined with 1 N NaCOH (0.059 ni,
0.59 ymol ) then water was added until the solid dissolved. The resulting
solution was |yophilized 15 to afford 60 as an off white solid (0.034 g,
99%_ Bankppaenonst (606 SE00VHRNOY \gasazn(bmedmmn\maeﬂ{ (0mo6InIto.166 15 (s, 1

, 7,67 . 7.22 (d, 1

78 (é‘%"éﬂ&he"é’b&? Y add %él“mé‘]‘&!‘i_%?'éd dléﬁqjvediT@? ffﬁﬁlgtlﬂgﬁplut@nms@gép}glpgedk% 77

3 0! 20
e S e i O O AR

cyanobdfl208:63 (s ¢ Hox8:3 % 6sel H), 1837 (ISO)HB 7fﬁ9t(ﬁg'| e AyB; B3N (mBH; a3kqaptig), sodi um
sal tyoCh 43 @), 4.77 (s, 2H), 2.08 (s, 3H), 0.88 (s, 3H), 0.85 (s, 3H); LC-MS (AP miz 644
(M+Na)*,

Example 9: 2-{4-chloro-2-[3-cyano-5-(triﬂuoromethyl)benzoyl]phenoxy}-N-(Z-methyl-
4-{[(3-methylbutanoyl)amino]jsulfonyl}phenyl)acetamide, sodium salt

CH,
o OAI(H\©\ Na+
F.,C O O o) O’/S\:g\ﬂ/YCHa
O CH,
: il Cl
15
32

Step A:
CH,

LG
F,C o) _NH CH
=S 3
(0 T,

I Ci

33
20 Isovaleric anhydride (TCI, 0.031 mL, 0.16 mmol) was added dropwise to a mixture of 58
(0.08 g, 0.15 mmol) and DMAP (0.018 g, 0.15 mmol) in 4 mL of CH,C}, and the resulting



li NwNa+ Ol i ,SNO-OCH3 OO 1062 25 Step A WO 02/ 070470 82 Cl
aCH3 NHO .CH3 OS; 0~ OO0 63 PCT/US02/ 06037 Chl oroform c acid

2- met hox P03 er (Takeda Chenical Industries, LTD., O.r@irusezibo370. 12
mol ) was added dropwi se to a m xture gﬁf 40 (0.05 g, 0.1 mol ) and DVAP
(0.012 g, 0.1 5 mmol) in 3.5 nL of CHzZ& 2 and the resulting solution was
stirred at rt. After 2 h, the reaction was washed twice with 1 N HCO and
the organics were dried over MyS04, filtered, and concentrated in vacuo to
afford 63 as a white solid (0.043 g, 72% . 'H NVR (DVBO d6, 300 MHz) S
12.01 (bs, 1 H, 9.48 (s, 1 H, 829 (t, 1 H, 816 (t, 1 H, 8.08 (t, 1
|—|), 7. ﬁgll{t@n wastyrought gsre'ﬂumA(ﬁq:r 23H, themreaatiopdyasthin codlediZo (rt) washdd with 84 (s,

(O b (EEIGH b SR gy ot ool gfin e ik s heh puiied by Toc

Benzophrepplatesadutcd with3l :§ ethy] SGtatéizkinewas affHa33nR ¢ thferhoilld k. b@g’?ﬁ 85076 nt,
0.076 35 mmol) then water was added until the solid dissolved

resul ti RgNYB (PMSO-da 300 \iidni § 1 2% (hsol Y, Oek8dls.614)a 8.68r(s,dfH), SHD (= IH)J id (0 04

. 919 -
U 19326 BT 20 0,675 k0, 157 o T e i Sl Fon2 o, 1 1y,
478 H)Z2HB6 (3, TH),(C 373 LC-IVB
(ES+ )(rﬂ e ( Y ( 776%59 I%) ?(t GH%SZ@-%SCZ’{EbS?)gﬁz%'\%%Wﬂg lész;(n%f +ﬁ£p)9
2- (4- cKEgr)d’l/Qﬁéé( thro 5- cyanobenzoyl ) phenoxy] - N (4
{[ (met hoxyacet yl ) am no] sul f onyl } - 2- net hyl phenyl ) acet am de, sodi um sal t
WO 02/ 070470 PCT/ US02/ 06037 83
Step B:

10
Compound 33 (0.06 g, 0.094 mmol) was combined with 1 N NaOH (0.104 mL, 0.104 mmol)
then water was added until the solid dissolved. The resulting solution was lyophilized to
afford 32 as an off-white solid (0.047 g, 76%). 'H NMR (DMSO-ds, 300 MHz) 6 9.32 (s,
1H), 8.63 (s, LH), 8.49 (s, 1H), 8.32 (s, 1H), 7.69 (dd, 1H), 7.4-7.6 (m, 3H), 7.34 (d, 1H),

15 7.23 (d, 1H), 4.77 (s, 2H), 2.08 (s, 3H), 1.84 (m, 1H), 1.74 (d, 2H), 0.77 (t, 3H), 0.75 (t, 3H);
LC-MS (AP") m/z 658 (M+Na)", (ES") m/z 658 (M+Na)*,

Example 10: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-
[(propionylamino)sulfonyljphenyl}acetamide, sodium salt
CH

3
o O/\”/H Na+
Cl 0]
SACHIRGE G
Il Ci
20
34
. Step A:
Br

35



Cl NCH3 Na+ Ol ~;SSNNOCH3 O'0O064 Step A CI NCHB OOWwWOI ~ ;S
NH-OCH3 OO1I 101l A 5 65 Methoxyacetyl chloride (Aldrich, 0.0l 1 nmi,

0. 12 molWYOWX8704#ed dropwi se to a m xture of 40 (0.05 g, PeTAZ62/0807) and
DVAP (0.012 g, 0.097 mmol) in 3.5 nL (tg CHzZC12 and the resulting solution
was stirred at rt. After 20 h, the reaction was then washed twice with 1 N
HCO and the organics were dried over MgS04, filtered, and concentrated in
vacuo. The solid 10 was then triturated with diethyl ether, filtered, and
air dried to afford 65 as a white solid (0.041 g, 72 %9. 'H NWR (DVSO d~,

300 MHz 1204é g I—&828 (t, 1H, 8.16 (m 1 H), 8.08
(m 1 SO"?t'mofﬂ, - t(ﬂ?ro %enz‘mee( 44 g, 3@ mappol) in. 120 ronof ethe wasicded ®©,~78H) , 3

el Pl e 0 I R R 1 1

S})egaBmﬁehmghd | e et i m&dngaghﬁ M@ftu h IS“?QEI\A%'I%?%?% O‘I-'lh
nmp ter was _adde unt | the sol | | SSOl ved. e
resul t [‘T’h&“‘%‘rz'dtq 81 %!Eé‘m ?fgﬁﬁfP?tE@zf d 5 & PBRA®AL) aes addest in swalliperéansi d
(0.0 MR MR ) - 020 8. s, 1
H) | 5 e ﬁgﬂ{% Eil)ﬂ,rks 081{ (s, 1 S,tﬁ%éwcf%{)@m&ﬁ?t(‘%sé’ ?&%"wfﬁ)b,yf;?gé{(d, 1
H, 7.3t 7rhe miﬁ@uﬁwe@mﬂ@)nSdbEtWEbmJMﬁmﬁﬁBﬁatéQndﬂHD,mIYonEt(Mb ), 4.78 (s,
2
(

||;/|l)+|\|a) .E%egggi%legwﬁﬁ seli?afated and e(x?ractedH%vuh an addl(tlonal 1'30 mL of EtO ES+21 mz 610
2-{4-clb d d
([ (6t hosymaE Aoty ﬁg%fﬁ%%hylg@gg Pk A eArRat el el g ¢ - -
/

| S.give35ai3: @le bOwDRBIid!(7.72 g, 95%): 'H NMR (CDCls, 300 MHz) & 7.57 (1, 1 H),
10 7.47 (d, 2 H).

O

Step B:
o O'CHa
TUC
Ci Cl

36

15 .A solution of 35 (7.62 g, 28.2 mmol) in 100 mL of ether was cooled to —~78 °Cin a dry
ice/acetone bath. n-Butyllithium (12.6 mL of 2.5 M solution in hexanes, 31.5 mmol) was
added dropwise over 30 min. The resulting mixture was stirred at —78 °C for an additional 13
min, then 7 (6.57 g, 28.6 mmol) was added in small portions over 23 min. The reaction
mixture was then stirred for 22 h as the bath was allowed to warm to room temperature. The

20 mixture was poured into 100 mL water and extracted with two 100-mL portions of EtOAc.
The combined organic layers were then dried over MgSOQ,, filtered, and concentrated in
vacuo to give 9.46 g of a beige solid. Recrystallization from hot MeOH gave 36 (6.45 g,
64%): MS (AP-) m/z 358 (M-H); 'H NMR (CDCl;, 300 MHz) 8 7.76 (t, 1 H), 7.70 (t, 1 H),
7.65 (t, 1 H), 7.47 (dd, 1 H), 7.36( d, 1 H), 6.95 (d, 1 H), 3.72 (s, 3 H).

‘ 25

Step C:



66 Step A°*°. OF3C\ NCH3 i OCH3 F ~ 0 67 Into a round-bottom flask equi pped
wth a stir bar and nitrogen on demand were placed N, O

di met hy| Myalozogs@m ne hydrochloride (2.80 g, 28.7 mml), BCBNS(206031L,
64.57 nunol) and CHC13 (50 nlL). The soJ ution was cooled to O C and
3-trifluoromethyl-S-fluorobenzoyl chld*ide (5.0 g, 22.07 mmol ) was added
dropwi se over several mnutes. The resulting 15 solution was allowed to
stir at 0 Cfor 30 mn, after which tinme it was allowed to warmto rt and
stir for an additional 30 min. The m xture was then poured into a
separatory funnel containing ethyl acetate and water. The organic | ayer was
col l ected and was washed wi th water, bging- .CHyi ed over MyS04, filtered and
"the solvents were renoved undeh reduceu prlessure to prOV|de 67 as a clear
oi | which was used w thout any Porth ication. 'H 20 NWR (CDC13, 300
MHz) 8 7.83 (s, 1 H, 7.6 (d, J= , 7.46 (d, J=9 Hz, 1 H, 3.59
(s, 3H), 3.42 (s, 3H). Step B: ‘ 470 85 OOCCH3 F3C . I \ F Cl 68
PCT/ US02/ 06037 Into a round- bottomCﬂI ask éXxui pped with a stir bar and
nitrogen on dermand were placed 2brono-4-chl oroanisole (4.05 g, 18.29 mol)
and EtzO (75 nL). The solution was codled to 5 78 C and n- butyl 1ithium
(13 nL i X, Ermqj e. The
resul tlAﬁéOIﬁluiq ﬁfrjew (v?/giggaq e x@mtag %’?lﬁlrm g}%ngdm C%&W?&mgﬂ &#’P ﬁ\lm ch tinme
am de 6adid&(00AR8yg, 0200, mﬁlorlr)n;rmhtj tetvalsis-guighb enydplapphise)-palladium ¢ Lideg, Wald al | owed
to stir at it was allowed to warmto rt
bnd” & ehin &IcabREiHaR Bas ieeteico Arthupb A 0an  FESeaSinTERHE ST

separ a&mnydlfmlth SOMELNEMIA S  REEHEEh AWt IR resulifg dolkliG @801 ¢ | ayer
was col |l ected and was washed with water, brine, dried over MgSO4, filtered
and t hevasbéd eith 25 wele of wem\ﬂe@d@MeteMgS@dedwqwéwnc@nafeﬁan ta@® tagive yel | ow

lid 4 q. 929 . whic e @
Fort e hudiinge 20 R RBcRRY ool SRR RuGRy LSRR CERKUABRIE 8 1
Hz, 1H)he e?lu&ﬁ ghvS3T7 (0‘1712@5.60/@ 4H NIdIR @@13,%0 m) 57.98Qs, (18, 782 &, rag) 1H)

3.74 (s, 3H). 15 Ste(P
10 776(t1H),747(d1H),737(d1H)693(d1H)367(s3H)

Step D:
QO OH
OC
Cl Cl
38

15 38 was prepared according to General Procedure 1X from 37 (0.165 g, 0.54 mmol). The
reaction gave 38 (0.174 g, 100%): 'H NMR (CDCls, 400 MHz) 5 11.43 (s, 1 H), 7.84-7.82
(m, 2 H), 7.78 (t, 1 H), 7.49 (dd, 1 H), 7.34 (d, 1 H), 7.05 (d, 1 H).

Step E:
CH

H i
: t “SO,NH,

39

20



._ I FC 69 Into a round-bottom flask equi pped with a stir bar and

ni trogen on denand were placed 68 20 (6.14 g, 18.46 nmol) and CHZC12 (100
m.) . The ve@bubioar™® was cooled to -78 C and boron tribrom decgaGomsost a 1.0
M solution in CHzC12, 50 mmol) was add&d dropwi se over several mnutes. The
resulting dark m xture was allowed to ir at -78 Cfor 30 mn, after which
time it was allowed to warmto rt and stir for an additional 1 h. The

m xture was carefully poured over ice and the two-phase m xture was stirred
for 30 min. It was then poured into a 25 separatory funnel containing
CHzCl z and water. The organic |ayer was collected, washed with WO

02/ 0704¥ s0lgBorPafit-amim-dantiy lngnzencsulfenageide ()i (88 5¢6.85 mptband pyriding @ and
‘t he soI re I ¢ a. yell ow
ol i d_ (Aoct g Rifyf RTRYH, ST ERoIEaA AT RRIETEIY S bitwiles Ot PRl 1w
(Cba 3 br&ﬂﬂie"(ﬂ%)mﬁ 2955 tanfsl) widdded drobwise O\in)ZO mfin Sdird thSresiifing &hB(turJ 47 (d,
'J= 3 Hz, I—B) 12 (d, J= 9 Hz, 1H). 5 Step DD OO ~i OH F3~ ~~~ ~. ~'~,
J~~ O -wasallowed to Flomly VOIPHRIASM GUIPEriES agit wes spryedrfas 1§ h. &Wyrpaq@noanoac etate
( ]@ﬁg ) were
used accorh’gl ng to ener aﬁtoplr%ggé S’F‘é”%%fg?%é’gf%%d} ester as %Eyds_l ow,
Vi scouCHjCl.wWBbthhthevargausead st dvms layarsywdra fiithesd tp yield & bage samd Thds aﬁtder

(6.83 16. 88 it ydr.oxi d 1.42

) THEes RS TP e (SECHno Stirel s Rutlisest g ol guh ek Bres ccur o
LT T%dmn‘aédl@ith\@goa@maﬂﬂwdmeweert@ylenpsst (oS Sgotsget)heﬂ NMRRCD(Ee 70 as
a white solid that was used W thout any” further purification. Stép E H
CH3 O @06 NMHw) & 98aAMHH)CT.6617. 20(naaY HnxAA3 (br sl H), AW (3,12 B3, 2324 @93 8H). nmol ) ,
oxal}ll chloride {3.9 nL, 44.71 mmol), DVF (5 nL) and chloroform (250 nlL)

wer e'@sed accor di ng to general procedure V to prepare the acid chloride,
whi ch vg, %yeed w thout further purification. The acid chloride, sulfonam de

(5.12 g, 49 mol ), NaHC03 (11.12 g, 132 muol), acetone (300 nL) and
water (10 nmL) were used according to gemﬁ'al Cldy ocedure VI. The product was
purified by crystallization o o
NC O O © SO,NH,
Cl Cl
40

A mixture of 38 (0.157 g, 0.54 mmol), 39 (0.165 g, 0.54 mmol), and potassium carbonate

15 (0.373 g, 2.7 mmol) in 10 mL of acetone was warmed to reflux for 17.5 h. The reaction
mixture was then poured into 35 mL of water and extracted with two 35-mL portions of
EtOAc. The combined organic layers were washed with brine, dried over MgSQy, filtered,
and concentrated in vacuo to give 0.276 g of a yellow oil. Purification by flash
chromatography using 0.5-1% MeOH/CH,C]l, gave 40 (0.033 g, 12%): MS (AP-) m/z 517

20 (M-H); 'H NMR (DMSO-d, 400 MHz) § 9.42 (s, 1 H), 8.26 (s, 1 H), 8.11 (s, 1 H), 8.03 (t, 1
H), 7.63 (dd, 1 H), 7.60-7.53 (m, 3 H), 7.49 (d, 1 H), 7.22 (s, 2 H), 7.19 (d, 1H), 4.77 (s, 2 H),
2.14 (s, 3 H).

Step G:



WO 02/070.t70 87 PCT/US02/ 0037 froma m xture of acetonitrile/water to
provide 71 as a white solid (9.01 g, 60%. ' H NWR (DvsO d6, 300 MHz) 8
9.47 (s, wobh7087¢005 (d, J= 9 Hz, 1 H), 7.93-7.90 (m 2H), PCTAB0Z 04087 (M

SH), 7.30-7.26 (m 3H), 4.84 (s, 2H), 2.19 (s, 3H). Anal Calcd. for
C23HCIFQN205S: C, 50.70: H, 3.14; N, 9%4. Found: C, 50.75; H, 3.10; N,
5.21. 5 Step F: Conmpound 71 (0.1 g, 0.18 mmol ), fornmal dehyde (0.01 S nL of
a 37% soln. in H20, 0.20 nmol), and absolute ethanol (8nL) were added to a
round bottom flask and heated to reflux 10 for 16h. After which tinme, the
reaction was allowed to cool to RT and the solid which precipitated was
col l ected, washed with Et20 and filterﬁd o provi de 66 (0.045 g, 41 % as a
white solid: M5 (ES-) mz 601 (M : (400 MHz, DVMSO-d~) S 9.38 (s,
1H), 8.65 (t, 1 H, 7.96 (d, ¥ HY 7183 2H), 7. S5 (m SH), 7.19 {d, 1
H, 4.78 (s, 2H), 4. 38(d 49(m ,Sé‘!fﬁﬂz’rgm 3H), 0.77 (t, 3H)

0”0 & 3

‘ppm 15 Exanple 21:

2-{4-chloro-2-[3-tluoro- gt omet hyl ) benzoyl ] phenoxy}-N {4-[({ [2-(2
met hoxyet hoxy) et hoxy] net hyl} amo) sul fonyl ]-2-nmet hyl phenyl } acetam de CH3
OOHF3C~~0i ,S ~~0-Cdloe O ~OF O 20 72 Conpound 71 (0.15 g, 0.28
nmmol ), formal dehyde (0.030 nL of a 37% soln. in H20, 0.36 mml), and

di (et hyl enegl ycol ) net hyl ether (8nlL) 4were added to a round bottom flask and

heated to 80-100 C for 40h. V\hegrtﬂd g)gbged to be conplete, the reaction was
al | onePrepiogissmhydrideit AddrachnAH 74 &l &b imad) wepscadded deppppes topaixBrg At s wer e

col I ect SN hol i) TN 5816 6 MISOACHAOH ol bicGEBing e
aqueous(ﬁl(igféwrﬁ' was Ogoﬂtnlheﬂcﬂt:{e 0???51%8\?&38}[60 stang at Sa(I?I?%a;‘lor 7 ﬁgﬁg after
whi chs tgoltion veasltircught eciefiuk atdidr 2\ids theakhation exhs aimoh coetadyts raasheddvitlr dbm
absol ute_et hanol to provide 72 0.@$S g 26% as £ whi t% sol iﬁ:l:d Mﬁ](ES+) m z
572 (M) HCliand thgrorgames §ereAgnesitiptes L Se3100 g product was theh washed wi

diethyl ether to afford 41 as a white solid (0.027 g, 9.4%). The filtrate was concentrated and

then purified by chromatography using 1:1 EtOAc: Hexanes as eluant to afford a white solid
that was then further purified by TLC prep plate eluted with 1:1 EtOAc: Hexanes to afford 41
10 as a white solid (0.06 g, 20.8 %). 'H NMR (DMSO-d, 300 MHz) § 11.93 (bs, 1H), 9.44 (s,
1H), 8.28 (s, 1H), 8.15 (m, 1H), 7.62-7.69 (m, 4H), 7.53 (d, 1H), 7.22 (d, 1H), 4.82 (s, 2H),
2.20 (s, 3H), 2.13 (m, 2H), 0.86 (t, 3H); LC-MS (ES") m/z 574 (M+H)", (ES") m/z 572 (M-H)

15 Step H:
Benzophenone 41 (0.09 g, 0.157 mmol) was combined with 1 N NaOH (0.174 mL, 0.174
mmol) then water was added until the solid dissolved. The resulting solution was lyophilized
to afford 34 as an off-white solid (0.085 g, 90%). 'H NMR (DMSO-ds, 300 MHz) § 9.32 (s,
1H), 8.30 (s, 1H), 8.14 (s, LH), 8.08 (s, 1H), 7.67 (dd, 1H), 7.46-7.53 (m, 3H), 7.36 (d, 1H),
20 7.22 (d, 1H), 4.78 (s, 2H), 2.10 (5, 3H), 1.88 (q, 2H), 0.83 (t, 3H); LC-MS (AP") m/z 596
(M+Na)*, (ES™) m/z 596 (M+Na)".

Example 11: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-V-{4-
[(isobutyrylamino)sulfonyl]-2-methylphenyl}acetamide, sodium salt



NVR (400 MHz, DMSO-d6) S 9.37 (s, 1 H, 7.96 (d, 1 H, 7.83 (m 2H), 7.73
d 1 H, 7.62 (dd, 1H), 7.50 (m 3H), 7.19 (d, 1H), 4.78 (s, 2H), 2.53 (s,
H), 2. 1W092/0BH)0 ppm Exanpl e 22: PCT/US02/06037
-{4-chloro-2-[3-fluoro-5-(trifluor on‘ezryl ) benzoyl ] phenoxy}-N (2-nmethyl 5
-{[ met hyl (4- nor phol i nyl acetyl ) am no] sul f onyl } phenyl )acetam de H CHs O O-N
| ~CH3 O/ SNPMNOOOFd 73 Step A*A HCH3 HsC Il Nw O 1l ~ SQZNHCH3 10
74A Into a round bottom fl ask equi pped with a stir bar and gas di spersion
tube was added the sulfonyl chloride 3 (11.5 g, 0.046 nol) and THF (250 ni)
and the m xture was cooled to 0 C. Methyl am ne gas was bubbl ed through the
reaction mxture for 0.5 h, after whi cﬂ tiGhh, 15 the ni xture was poured
rinto Et OAc and water. The pH (8 texﬁﬁ | aet adjusted to 7 using
conc. HCI. The organics were gpll cted, d oyer SCa, filtered and the
sol vents were renoved e e &ress .,/SI'H%/A\e@HIti ng orange residue
‘was treated with Et20, dried t ®prévyde 74A (5.32 g, 48%: ~H
NVR (300 MHz, DMSO d~) H, 7.80 (d, 1H), 7.58 (m 2H), 7.34 (m
1H), 2.41 (d, 3H), 2.32 ( 3H), @13 (s, 3H ppm 20 Step B: CH3 HzN
SOZNHCH3 WD 02/ 070: 170 8g 74B PCT/ US02/ 06037 Into a round bottom fl ask
equi pped with a stir bar, reflux condensor, and nitrogen on demand \Was

pl aced 74A {6.2 g, 0.026 nol), absolut4d EtOH (250 nL), and I .5 N HCl
aqueous_soln. (75 nmL). The m xture was warnmed to reflux and allowed to stir
for 6h. SRy j udged to be

(
6
2
4

H CH,

St oin:

cl o) ,NHﬂ)\
>8? CH
0*>%0 3
O ]

Isobutyric anhydride (Aldrich, 0.111 mL, 0.66 mmol) was added dropwise to a mixture of 40
(0.29 g, 0.6 mmol) and DMAP (0.073 g, 0.6 mmol) in 6 mL of CH,Cl, and the resulting
solution was brought to reflux. After 2 h, the reaction was then cooled to rt, washed with 1 N
HCI and the organics were concentrated in vacuo. The solid was then washed with diethyl

10 ether and purified by chromatography using 1:1 EtOAc: Hexanes as eluant to afford 43 as a
white solid (0.11 g, 33 %). "H NMR (DMSO-ds, 300 MHz) 5 11.94 (bs, 1H), 9.46 (s, 1H),
8.27 (m, 1H), 8.15 (m, 1H), 8.08 (m, 1H), 7.78 (d, 1H), 7.64-7.72 (m, 3H), 7.53 (d, 1H), 7.23
(d, 1H), 4.83 (s, 2H), 2.44 (m, 1H), 2.22 (s, 3H), 0.94 (s, 3H), 0.91 (s, 3H); LC-MS (ES") m/z
588 (M+H)", 610 (M+Na); (ES") m/z 586 (M-H)".

15
Step B:

Benzophenone 43 (0.11 g, 0.19 mmol) was combined with 1 N NaOH (0.26 mL, 0.26 mmol)

then water was added until the solid dissolved. The resulting solution was lyophilized to
20 afford 42 as an off-white solid (0.093 g, 81%). 'H NMR (DMSO-d, 300 MHz) $ 9.31 (s,
1H), 8.30 (s, 1H), 8.15 (s, 1H), 8.08 (s, 1H), 7.67 (dd, 1H), 7.52 (m, 2H), 7.46 (d, 1H), 7.37



5 conplete, the reaction was allowed to cool to RT and was then poured into
a cold solution of saturated NaHCO3. The m xture was extracted 'with
several poov2/etg7eof Et OAc and the organics were dried overcS04osob7 | t er ed
and concentrated under reduced pressurge to provide 74B (3.6 g, 69% as a
yellow solid: 'H NVR (400 MHz, DMSO-d~)* 8 7.23 (m 2H), 6.82 (m 1H), 6.59
(d, 1H), 5.62 (bs, 2H), 2.26 (d, 3H), 2.03 (s, 3H ppm 10 Step C CH3 Ph3C
, S N.CH3 O- ~O 74 15 4-am no-N, 3-di net hyl benzenesul fonam de (74B) (7.4 g,
0.037 nol), CHzC12 (1 sOnm), Et3N ( 10.3 nm, 7.5 g, 0.074 nol), and
triphenyl nethyl chloride ( 10.9 g, 0.039 nol) were placed in a round bottom
1 ask At Her @241 Bhed 184S 280208 @ordHBo0 88 fs, JHDL 56 (B3B8 LCAMS a white
*preci pitat h heh was col |l ected and washed with CHzCl Z. The solid
was di s(ggl)\?’é%%ilg%%+ , washed with water, dried over MyS04, filtered and
concentrated to provide 74 (16.7 20 g, >99% as a white solid: '"H NVR (400

‘MHz, O d6 .27 15H) . 6. 90 2H). 5.96 (d, 1H), 5.77 (s, 1H),
2. 44 M;i}'ehfow%(g%'ﬂmﬁ-ébégbe@%'MS@ -@%ylm-{ S_o 2? 75
WO 02 Q@i ibheaifb iHﬁQﬁffgﬁﬂﬁYhe ?chJtﬁ’Mﬂﬂz P&&ih@n@aﬁt' ask equi pped with a

stir bar, addition funne nitfogen on demand was added 74 (8.0 g, 0.018
nol ) and anhydrous THF (300 nmL). The yeadH,on m xture was cooled to -40 C
by neans of a CH3CN dry ice bath_an ﬁ otlassingn t - but oxi de (27 nL of a 1M

soln. in THF, 0.027 nol) was fadd? rop via addition funnel over 15

mn. The 5 reaction & e d<f or gl ¢ CH0 min. at -40 C
h time chfor@acetyl chloride ( 1.6 nL,

follow ng the addition,

2.3 g, 0.020 nmol) was ad £yringe and the m xtwwe was all owed to warm
to RT. Wen judged to be , the m xture was poured into Et QAc and
H20. The organics were calll ected, washed wth HZO dried over MyS04,
filtered and concentrated. The residue was purified by flash chromat ography
using 4:1 10 hexanes:ethyl acetate as4gluant to provide 75 (2.1 g, 23% as
a pale yellow solid: 1H NWVR (400 MHz, DV5SO-d6) b 7.54 (d, 1H), 7.2 (m

15H), StewA{m 2H), 4.65 (s, 2H), 3.09 (s, 3H), 2.35 (s, 3H ppm Step E

CH3 Ph3C-~ ~ CH3 /OSO-N~ 15 76 Into a te tube equi pped with a stir bar
was added 75 (0.5 g, 0.96mmvpl), Nal (ﬁ.o 3g, 0.24
o O
cl 0 .NH CH,
O O 0-%%0 W
O CH,
Il Cl
10 45

Isovaleric anhydride (TCI, 0.126 mL, 0.64 mmol) was added dropwise to a mixture of 40 (0.3
g, 0.58 mmol) and DMAP (0.071 g, 0.58 mmol) in 6 mL of CH,Cl, and the resulting solution
was brought to reflux. After 2.5 h, the reaction was then cooled to rt, washed with 1 N HCI
and the organics were concentrated in vacuo. The product was then purified by

15 chromatography using 1:1 EtOAc: Hexanes as eluant to afford 45 as an off-white solid (0.15
g, 43 %). 'H NMR (DMSO-ds, 300 MHz) § 11.95 (bs, 1H), 9.45 (s, 1H), 8.28 (m, 1H), 8.15
(m, 1H), 8.08 (m, 1H), 7.63-7.74 (m, 4H), 7.53 (d, 1H), 7.23 (d, 1H), 4.83 (s, 2H), 2.20 (s,
3H), 2.01 (d, 2H), 1.87 (m, 1H), 0.77 (s, 3H), 0.75 (s, 3H); LC-MS (ES") m/z 602 (M+H)",
624 (M+Na); (ES") m/z 600 (M-H)".

20
Step B:



mol ), norpholine (0.084 nL, 0.084 g, 0.96 mmol ), and anhydrous THF (8 ni).
The reaction was stirred for 16 h at RT, after which tinme, the m xture was
partiti ofedoyetwden 20 Et OAc and H20. The organi cs were ceClrasomososdri ed
over MgSO4, filtered and the sol vents 7%AJ]‘ere renoved under reduced pressure.
The resulting residue was purified by ash chromat ography using 7:3
hexanes: ethyl acetate as eluant to provide 76 (0.13 g, 26% . The resulting
resi due was used in the subsequent step without further characterization.
25 Step F: WO 021070470 91 CH3 HZN ~ ~ CHs /O S. O ~N~ 77 PCT/ US02/ 06037
Into a_round bottomflask equi pped with a stir bar and nitrogen on demand

was addiiz qmlepeneﬁﬁ@ 108252 o)) warcombiegdivitoh NoNaOHA(© 274ank, 0.274
“trifl df
5 b ar EH Tkt fad &tk ufil} e Sorks M Irng R0t dtne o

of t he taqfferis dsamefffmeadlndleﬁm g @8%)U$HWRC(DMSM@%MH2§ @ PRI CS
‘were collected, dri filtered and the solvents were renoved

under riEQu€de (brlélés%ﬂé(% éHbl\g% GelHk 7. (dd, Y), 3.52douPH);Thés (bdEl)t 1.8

Char ot D, 22a. (1 AsIu ABR0 s, 360 4 LROHD, h Fa @ Bap 77 e, Bhs”"
chl ori de 31D); 1£-MS ()4P:)nfl%34)(M+Naﬁ G2, 620 RS+ NaDl ), N,

N-di net hyl formam de ( 1 drop), and CHZC12 (5 nL) were used according to
general procedure V to afford the acid chloride. The acid chloride, aniline

77 (0. p% . I\lq,lrgg 1 %% opg {5 n), and
wat er C—lﬁlcﬁ'l‘gg;gzwe}‘?gmﬁgg (gccor 99 ‘%"g’%g'é%’eyr"g’ﬁﬁ?%‘&% (rar?e\?ﬁ }Fl ‘{Ilﬁléﬁresul ting
r esi dugpyvedidingacesyl)amino]suifthylptiedyl)dcetandde,odfumsalt 73 (0. 053 g, 30% as a
white solid: "H NWVR (400 MHz, DVsO-d6) 8 9,42 (s, 1H), 7.96 (d, 1H), 7.83
(m 2H, 7.71 (m 3H), 7.3 (dd, 1H),H7. 3(d 1H), 7.18 (d, 1H, 4.78 (s,
2H), 3.4S (bs, 4H), 3.35 (s, OZH)@/Q\HSQ 4’%* .16 (s, 3H) ppm 20

Exanpl e 23:
' ySnobe S:i)ﬁgrrp/\obdﬂ?cet yl }ani no) - 3net hyl

-{[ 4- ({[4-chl oro-2-7
phenyl ] sul fonyl }-L-isol & HCHs N = N~~~ ~O1 / SAN
~CH3/ 1 / OO

10 N
46
Step A:

47
15 A mixture of 40 (0.32 g, 0.6 mmol) and DMAP (0.075 g, 0.6 mmol) in 6 mL of CH,Cl, was
cooled to 0 °C. Bromoacetic acid anhydride (Lancaster, 0.272 mL of 65% w/v solution in
acetonitrile, 0.68 mmol) was added dropwise. The reaction was then brought to reflux under
nitrogen. After 2 d, the reaction was cooled to rt, and filtered. The filtered solid was washed
with CH,Cl,. The filtrate was then washed with 1 N HCI then dried over Na,SOs, filtered,
20 and concentrated in vacuo. The product was triturated with diethyl ether and air-dried to
afford 47 as a white solid (0.074 g, 12 %, crude). The crude intermediate was used

immediately.



oOCH3 C d WD 02/ 070=470 92 78 Step A PCT/US02/06037 H3C CH3 O~ _CH3 H
CHs ~OOON~HNHOI ~'"NSa/ ~~0i \O-CHl OCH3 A C 79 A

m xture A¥OAYOT0R702 g, 0.39 mmol ), DVAP (Aldrich, 0.1 g, O0P8Z/usawdgo37 and
N-Boc-L isol eucine (Sigm, 0.088 g, O. mmol) in CHzZClz (30 nL) was cool ed
to O Cin an ice/water 10 bath. EDAC (Sigma, 0.08 g, 0.38 mmol) was added
to the cooled solution and the reaction mxture was allowed to warmto rt
over 1 h. After 18 h, the reaction was cooled to OCin an ice/water bath,
washed with 1 N HCl, the organic |ayer was separated and concentrated in
vacuo. The concentrate was dissolved in CHZC12 and purified by flash
chromat ogr aphy using 5% MeOH CHZC12 to afford 79. The product was used in
‘subsequgp Bsteps with no further 15 purification. Step B: A mxture of 79
and TFA ( in CHZClZ (5 nL) was stirred at rt for 2 h then concentrated
20 in vacuo. Purifi cation by flash chrometthgr aphy usi ng 5-10% MeOH CHzCI z
"gave 78 (0.172 g, 72% over 2 ste a ite solid: ~H NWR (CDC 3, 300

Mz) 8 8.71 (s, 1H), (49 3(m 4H), 7.31 (m 1 H), 7.14
(m 1 H), 6.85 (d, 1 &) 2QH) 1.99 (s, 3H), 1.71
(m 1 H, 1.14 (m 1 H), (m 1 H}O oo \67)(m 6H): LC-MS (ES*)
mz 631 (MrH)+, (ES~) n -. 25 70 0 93 PCT/ US02/ 06037
N
48

5 A mixture of 47 (0.074 g, 0.12 mmol), sodium iodide (0.01 g, 0.07 mmol), and pyrrolidine
~ (Aldrich, 0.015 mL, 0.17 mmol) in 2 mL of CH,Cl, was stirred at room temperature for 15 h.
The suspension was then concentrated in vacuo and then purified by TLC prep plate eluted
with 9:1 CH,Cl;:MeOH to afford 48 as an off-white solid (0.015 g, 20%). 'H NMR (DMSO-
ds, 300 MHz) § 9.33 (s, 1H), 8.29 (m, 1H), 8.15 (m, 1H), 8.07 (m, 1H), 7.66 (dd, 1H), 7.42-
10 7.55 (m, 3H), 7.22 (d, 1H), 4.78 (s, 2H), 4.01 (s, 2H), 3.58 (m, 2H), 2.12 (s, 3H), 1.91 (m,
2H).

Step C:
Benzophenone 48 (0.01 g, 0.016 mmol) was combined with 1 N NaOH (0.018 mL, 0.018

15 mmol) then water was added until the solid dissolved. The resulting solution was lyophilized
to afford 46 as a tan solid (0.011 g, 69%). 'H NMR (DMSO-dj, 300 MHz) 6 9.33 (s, 1H),
8.29 (m, 1H), 8.15 (m, 1H), 8.07 (m, 1H), 7.66 (dd, 1H), 7.42-7.55 (m, 3H), 7.22 (d, 1H),
4.78 (s, 2H), 4.01 (s, 2H), 3.55 (m, 2H), 2.12 (s, 3H), 1.91 (m, 2H), 1.22 (s, 2H).

20 Example 14: N-{4-[(butyrylamino)sulfonyl]-2-methylphenyl}-2-[4-chloro-2-(3-chloro-5-

cyancbenzoyl)phenoxylacetamide, sodium salt



Exampl e 24:

N~-{[4- ({[ 4- chl oro-2-(3-chl oro-S-cyanobenzoyl ) phenoxy] acet yl } am no) - 3net hyl
phenyl | s®Wé engiopial i nami de H CHs N H3C CH3 O O N~ ~ ~ O PCTF/USAMNA@B7 \ O NH2
OC C 80 Step A- CH3 N . H3C CH30 O./(gN~~~~OI / SAN1 I // \\ ~HOO
OO0OC Cd 10 81 A mxture of 40 (0.2 ¢g,” 0.39 nmmol ), DVAP (Aldrich, 0.1 g,
0.82 mmol ), and N-Boc-DLvaline (Sigma, 0.083 g, 0.38 mmol) in CHzZC12 (30
m.) was cooled to O Cin an ice/water bath. EDAC (Sigma, 0.08 g, 0.38 mmol)
was added to the cooled solution and it was allowed 15 to warmrt over 1 h.
After 18 h, the reaction was cooled to O Cin an ice/water bath, washed
with 1 N HC, the organic |ayer was Sﬁparcd'{aed and was concentrated in
-vacuo. The concentrate was disso n@?ﬂa‘and purified by flash

chr omat ogr aphy using 5% Me CHzZ{C12 it o rd . The,product was carried
used with no further FRheaty % st 35 \glﬁ}m?'g‘ of 81 and TFA (2
‘'m) in CH2A z {5 nm.) wa ‘. rt for %2 RPtgen concentrated in vacuo.
Purification by flash chrgnat ography using 5-10% MeOH CHzZCl 2 gave 80 (0. 206
g, 88% over 2 steps) as anhite eolid: ~ HNWR (CDC13, 300 MHz) 8 8.67 (s,
1 H, 7.b3 (d, 25 2H), 7436-7.49 (m 4H), 7.15 (m 1 H), 7.00 (m 1 H),
6.71 (d, 1 H, 4.3 3 {s, 2 H, 2.99 (m 1H), WO 02/ 07U70 94

PCT/ US02/ 0037 2.92 (m 1H), 1.84 (s,43H), 0.50 (m 6H}; LCGMS (ES+) nlz
617 (M) +, (ES') nlz 615 (MH) _ Exanple 25:

N~-{[4-¥%¥@-‘chl or 0- 2- ( 3-chl or o- 5- cyanobenzoyl ) phenoxy] acetyl }am no)-3 5

nmet hyl phenyl ] sul fonyl }-L-1 euci nam de CH3 d#,CHs HsC O O-N

o o
O

cl NH CH,
DA GEERC)

il Ci

5 50

n-Butyric anhydride (Aldrich, 0.038 mL, 0.23 mmol) in 1 mL CH,Cl, of was added dropwise
to a mixture of 40 (0.1 g, 0.19 mmol) and DMAP (0.024 g, 0.19 mmol) in 6 mL of CH,Cl,
and the resulting solution was brought to reflux. After 2.5 h, the reaction was then cooled to
rt aﬁd stirred for 5 d. The solution was washed twice with 1 N HCl. Hexanes (10 mL) was

10 added to the organics and the resulting suspension was filtered and the solid was washed with
diethyl ether, dissolved in acetone and dried in vacuo to afford 50 as a white solid (0.09 g, 80
%). '"H NMR (DMSO-ds, 300 MHz) § 11.99 (s, 1H), 9.61 (s, 1H), 8.27 (m, 1H), 8.15 (m,
1H), 8.07 (m, 1H), 7.76 (d, 1H), 7.63-7.72 (m, 3H), 7.52 (d, 1H), 7.23 (d, 1H), 4.85 (s, 2H),
2.22 (s, 3H), 2.15 (t, 2H), 1.40 (q, 2H), 0.74 (1, 3H); LC-MS (ES™) m/z 588 (M+H)", 610

15 (M+Na); (ES") m/z 586 (M-H)".

Step B:
Compound 50 (0.086 g, 0.15 mmol) was combined with 1 N NaOH (0.161 mL, 0.161 mmol)
then water was added until the solid dissolved. The resulting solution was lyophilized to

20 afford 49 as an off-white solid (0.084 g, 94%). 'H NMR (DMSO-d, 400 MHz) & 9.40 (s,
1H), 8.30 (m, 1H), 8.15 (m, 1H), 8.07 (m, 1H), 7.67 (dd, 1H), 7.59 (s, 1H), 7.53 (m, 2H),



N~ ~~O0O1 / SAN// \O~-NHZ OO0 C Cl 82 10 Step A CH3 HCHs HsC\ NWO
O-NI / NOH3C~- CH3 S~ N~O/ O \O~HCH3 OCl C 83 A nmixture of 40 (0.2
g, 0.39 rwolop70dAP (Al drich, 0.1 g, 0.82 mmol), and N Bo®Co/us20€adti ne
(Sigma, 0.088 g, 0.38 mmmol ) in CHzC12 géo m.) was cooled to O Cin an

i ce/water bath. EDAC (Sigm, 0.08 g, 8 Mol ) was added and the reaction
m xture was allowed to warmto rt over 1 h. After 18 h, the reaction was
cooled to 0 Cin an ice/water bath, washed with 1 N HCl, the organic |ayer
was separated and was concentrated in vacuo. The concentrate was di ssol ved

in CHzZC12 andéfurlfled by flash chrorratcl)_%ra using 5% 20 MeOH CHZCL2 to
af f or d B2 (GHEDp 80(s HIed 1 1 6ot il (b3 drfa]észammse,aw)@rmawg) VO

vas. <t PEeESNETD R0 GRRG IAPIHERORERE T, acto! Puri 1 cati on by 1 ash

chr omat ogr aphy usi ng 5-10% MeOH CHzCI Z gave 82 (O. 47 g, 20% over 2 steps)
‘as a white solid:"H NWR (DVMBO-d6, 300 MHz) 8 9.53 (s, 1H), 8.30 (m 51 H),
8. 16 (nExampje 15 26l4-chlo®-2- @-c@lmyo-Sfcyen@mzvylmWyB%{2 methykd( dd, 1 H),

(7 77 eyl ol dittlandndi 55,7 iy b (8 T 7 6o

H)-. Exanpl e 26:

M
-{[4-({[4-chloro-2-(3-chl oro-5- rH)he oylr\baphenoxy] acetyl }am no)-3 10
rrethyl phenyl ] sul fony! }- D- al afli %{H ONN~~1 ~0i O O 15 Step A

CH3 CH3 w S.~N // \\ HD CHs N
O',S\*O\[o]/\/\CHs
N
51
Step A:
. CH,
S QAo
Cl 0O _NH
SRCHRCIaa
[l !
N
10 52

Valeric anhydride (Fluka, 0.045 mL, 0.23 mmol) was added dropwise to a mixture of 40 (0.1
g, 0.19 mmol) and DMAP (0.045 g, 0.19 mmol) in 6 mL of CH,Cl, and the resulting solution
was brought to reflux. After 2.5 h, the reaction was then cooled to rt and stirred for 5 d. The
solution was washed twice with 1 N HCI. Diethyl ether (10 mL) was added to the organics
15 and the resulting suspension was filtered and the solid was washed with diethyl ether and air-
dried to afford 52 as a white solid (0.055 g, 47 %). 'H NMR (DMSO-ds, 300 MHz)  11.95
(s, 1H), 9.49 (s, 1H), 8.27 (m, 1H), 8.15 (m, 1H), 8.07 (m, 1H), 7.77 (d, 1H), 7.63-7.71 (m,
3H), 7.53 (d, 1H), 7.22 (d, 1H), 4.83 (s, 2H), 2.22 (s, 3H), 2.17 (t, 2H), 1.36 (q, 2H), 1.07 (t,
2H), 0.77 (t, 3H); LC-MS (ES") m/z 602 (M+H)", 624 (M+Na); (ES") m/z 600 (M-H)".
20
Step B:



OON~HCH3 OHBCCH3 N~ ~ ~ Ol ~SAN~NO~ \~HCH3 OC C 85 20 A
m xture of 40 (0.2 g, 0.39 nmmol ), DVAP (Al drich, 0.1 g, 0.82 mml), and

N- Boc- al a0 opotoBachem 0.072 g, 0.38 mml) in CHzCl Z (30 mCYy/usezo@anl ed to
O Cin an ice/water bath. EDAC (Sigma, 0.08 g, 0.38 mml) was added and the
reaction mixture was allowed to warmt@d rt over 1 h. After 18 h, the
reaction was cooled to O Cin an ice/water bath, washed with 1 25 N HC ,
the organic | ayer was separated and was concentrated in vacuo. The
concentrate was WO 02/ 07U- 470 96 PCT/ US02/ 0037 dissolved in CHzO 2 and
purified by flash chromat ography using 5% MeOH CHZC12 to afford 85. The

pr oductBenasphesede 52 ((h055og, fuk mive) waﬁmdnilhiattd with 13 dlg OBt (05106anki 10 e of 85

-and TFA (2 CH2C12. (5 { h d
- vacunop g Ve o aplbie SR RUTR Y TR B (B PRGEY qave
_34 ago (Q8 %ﬁg@f/gﬂgﬁéf{ h%%@ﬁa (P62, ‘9‘9"/386 ﬁqlzmt (W%deﬁli?,ﬁﬁﬂps'\"(? ?
H) 189, 831 (i, HH), 8415&11(1511) 2.0B(m, BH)0. ((Mddlllﬂ-b, 7.52.(@SIHD 7(4, (s.3H]), 7TH553 (m

N {[é?gr{”ﬁaéEﬁﬁ%@‘én?i?%m TR Garthenb TR G BTy )L
O 1 b T B e R O L i D e G B N™
SAN ~ N~OI , | , ~/\O ~HCH3 OCI C 87 A mxture of 44(0.2 g, 0.39

mol ), drl I nd N-Boc-glycine (A drich, 0.067
g, O. 3%@4 EPEH g{%\[@"' orf’/\égagcé%fl%%'to 0 Cin an icelwater bath.
(trifluoromethyl)benzoyl] phenoxy}acetyl)amino]-3-methylphenyl}sulfonylcarbamate,

10 sodium salt

Step A:

15 54
To a solution of copper (IT) bromide (5.36 g, 24 mmol) in acetonitrile (100 ml) at 0 °C was
added t-butyl nitrite (3.8 ml, 32 mmol) dropwise, and then 3-amino-5-bromobenzotrifluoride
(5 g, 21 mmol) dropwise. The mixture was stirred at 0 °C for 1.5 h, then at room temperature
for 16 h. The mixture was then concentrated to half of its original volume in vacuo, and then

20 poured into 1N HCI (120 ml). This mixture was extracted with ether (100 mL). The organic
layer was washed with 1N HCI, dried (Na,50,), filtered, concentrated in vacuo (Note:
product is fairly volatile, and should not be exposed to high vacuum for extended periods of
time) to give 54 as a brown oil (5.12 g), which was used as is without further purification. 'H

NMR (CDCls, 400MHz) § 7.82 (s, 1H), 7.67 (s, 2H).



25 EDAC (Sigma, 0.08 g, 0.38 mvol) was added and the reaction m xture was
allowed to warmto rt over 1 h. After 18 h, the reaction was cooled to 0 C
in an i cavoar/ero4at h, washed with 1 WD 021070a70 97 PCTPUSOBIDE®37 N HCI,
the organic | ayer was separated and concentrated in vacuo. The
concentrate was dissolved in CH2C 2 an@ purified by flash chromatography
usi ng 5% MeOH CHzZC12 to afford 86. The product was carried on w thout
further purification. 5 Step B. A mxture of 86 and TFA (2 nlL) in CHzC12 (5
m.) was stirred at rt for 2 h then concentrated in vacuo. Purification by
fl ash chromat ography using 5-10% MeOH CHzZC12 gave 85 (0.12 g, 55% over 2
steps) as a white solid: ~H NVR (DMSO d~, D20 exchange, 300 MHz) 8 9.51 (s,
10 1 I—I)t 8,23 (m 1 H, 810 (m 1 H, 804 (m 1 H, 7. 51-7.70 (m 4H),
7.19 (C*BP%y) 4.78 (s, 2 H), 3.47 (s, 2H), 2.15 (s, 3 H; LC M (ESA) mz
575(IVH—|)* (ES-) nz 573 (MH'. Exanple Z&HN

{4-[ (acetyl am no) sul fonyl ] - 2- rrethyl phe I} 2- [4 chl oro-2-(3-chloro-5
cyanobenzoyl ) phenoxy] acet anmi def,
ad ~~0I1/ ,SNCH3 i ~0O01 ) HCHsOO-NCI~~OI/,S;
N~CH3 OOI 1OII CI N89 WO 02/0¥0:! PCT/ US02/ 06037

55
5 54 (5.12 g), N-methyl-N-methoxy-2-methoxy-5-chlorobenzamide (3.6 g, 16.8 mmol), and n-

butyllithium (8.76 ml of 2.7M solution in heptane) were treated according to the procedure
outlined in Part A of Example 2 to give 55 (3.36 g), which was used as is without further
purification. '"H NMR (CDCl;, 400MHz) § 8.02 (s, 1H), 7.89 (d, 2H), 7.46 (dd, 1H), 7.38 (d,
1H), 6.92 (d, 1H), 3.66 (s, 3H).

10
Step C:
0 O’CH-"
F.C [ !
CN Cl
56

55 (3.36 g, 8.55 mmol), sodium cyanide (838 mg, 17 mmol), copper (I) iodide (325 mg, 1.7

15 mmol), and tetrakis(triphenylphospine)palladium (0) (987 mg, 0.86 mmol) were used
according to general procedure XV to give 56 (1.35 g) after silica gel purification (10% ethyl
acetate/hexanes). 'H NMR (CDCls, 400MHz) § 8.19 (s, 1H), 8.13 (s, 1H), 8.04 (s,1H), 7.50
(dd, 1H), 7.43 (d, 1H), 6.94 (1H), 3.65 (s, 3H).

Step D:
0 OH
OO
20 CN Cl

57



Acetic anhydride (Al drich, 0.011 ni, 0.117 nmol) was added dropw se to a

m xture of 40 (0.05 g, 0.096 mmvol) and DVAP (0.012 g, 0.096 nmol) in CH2C12
(5 nmL) amdoofreronmsul ting solution was stirred at rt. AftePCZ/USP2/04987
reaction was cooled to OC and washed twice with 0.5 N HCl . Hexanes (4 nl)
was added and the resulting suspensior‘7 s filtered, washed with 5 Et 20,
dried in air, washed with Hexanes, washed with EtzOQ then dried under a
streamof nitrogen to afford 89 as a white solid (0.024 g, 44%. ' H NWR

( DVBO- d~, 300M—Iz) 8 12.00 (s, 1 H, 9.48 (s, 1 H, 828 (m 1 H), 8.15 (m
1 H, 8.08 1 H, 7.65-7.79 (m 4H), 7.54 (d, 1 H, 7.22 (d, 1 H), 4.84
(s, 2HPSS6 (2.3 g,é§8 ewp]) wasdwaled acamjing tothemroqedule for thespathesisof compamsd) i 2

-558 t C i ned
wth 1 %%ﬁé B0 OR FIAREER, Whichbtpevicbl HetPRuti ot o, 1
the SOINMRYGIOLVMMANS [ E59(s! 1HY 8570-816 0f, m; 7159 (huoml) hiszgd, m) afIfsord 88
‘as an off ite SO|Id(0 032 g, >99% . 'H NWR (DVBSO d~, 300 M—|z) 1 (s
1H, &3HXm 1 H, 815 (m 1 H, 808 (m 1 H, 7.67 (dd, 1 H), 74575
3 (m_3H, 7.36 (d, 1 H, 7.22 (d, 1 H, 4.78 (s, 2H), 2.10 (s, 3H), 1.60
(s, Sﬁ-l); LC-M5 (ES+) mz 560 (M+rH)+, (ES+) mfz 582 (M+Na)+. 20 Exanple 29:
N {[4 (StégtEehl or 0- 2- (3- chl or o- S- cyanobenzoyl ) phenoxy] acet yl } am no) - 3

met hyl phenyl ] sul fonyl } - 1- et hyl pr ol i nam de, SOdI umsalt HCH3 Na N O O N~~

~~0~/ SANO\O _NOCH3 G C 90 25 epti WD 02/070a70 99 H CHs O
O-NN~~~0O~S-Ni ~/ OVO _N,0 1 PCT/ US02/ 06037 A m xture of
40 (0.05g, 0.096 nmol), HD&/AP (AI firi gh, 0 49 mol ), and N-nethyl -

proline (Al drich, 0.065 0 SO,NH} was cooIedtoOC|n
an ice/water bath. EDAC(S| B, 0. g, 0 21 mml) was added and the
resulting mxture was allowed"to stiff for 1 h. After 18 h, the reaction was
cooled to 0 Cin an ice/waterCNoat h, Gvashed with 1 N HC , the organi c | ayer
was separated and was concentrated |n vacuo The concentrate was dissol ved
in CHzC12 and purified by flash chronm& ography usi ng 5% MeOH CHzOl 2 to

fford g0 6
5 10, (e 1P g1yl v Hellppbeobit; WutopR3n Mibdpfe 1 gifeftpud 1)
(r7no g(b'l)dfp8r0tfuo44vh‘jdl, wis }h@nﬁe'd bR Zil{ed, gellcHpmatbgrdhy $3: IZF@Hsz/EfBly( m 1 H, g 12
(s, 3macetf{neé@etba@f§) el?ﬁg tr@@edw%ir@s v%ﬁiszé@@lgg ) qff-‘w(ghé% 8911341 W27
(M H) - NMReDBESOLE,, 400MHZ) 6 9.41 (s, 1H), 8.56 (s, 1H), 8.45 (s, 1H), 8.27 (s, 1H), 7.66-7.52

(m, 5H), 7.19 (m, 3H), 4.76 (s, 2H), 2.12 (s, 3H); MS(ES-): m/z 550 (M-HY’,

15 Step F:

" CH,

0o O CH

Fac /\g/ \©\ NH O\)\3
SasMRC;

1l Cl

59
Isobutyl chloroformate (Aldrich, 0.014 mL, 0.11 mmol) was added dropwise to a mixture of
58 (0.05 g, 0.09 mmol) and DMAP (0.011 g, 0.09 mmol) in 3.5 mL of CH,Cl; and the
20 resulting solution was stirred at rt.  After 1/2 h, the reaction was washed twice with 1 N HCI
and the organics were concentrated in vacuo to afford 59 as a clear glass (0.06 g, 99 %). 'H

NMR (CDCl;, 400 MHz) § 8.7 (s, 1H), 8.32 (s, 1H), 8.23 (d, 2H), 8.19 (d, 1H), 7.88-7.91 (m,



Conmpound 91 (0.038 g, 0.06 nmol) was conmbined with 1 N NaOH (0.065nL, 0.065
nmmol ), water (300 nL), and acetone (5 nL). The resulting solution was

| yophi | i xe0lot/aroafof ord 90 as an of f white solid (0.040 g, POTASO2/AGBNVR
(DVSO- d~, 300 MHz) 8 9.35 (s, 1H), 8.31 (m 1 H, 816 (m 1 H, 808 (m 1
H, 7.51-7.G9 (m 4H), 7.43 (d, 1 H), 8823 (d, 1 H, 4.79 (s, 2H), 20 3.25
(s, 1 H, 3.18 (s, 1 H, 2.72 (s, 2H), 2.45 (s, 1 H, 2.40 (s, 1 H, 2.29
(s, 1 H, 2.12 (s, 3 H, 1.65-1.82 (m 3H); LCM (ESt) mz 651 (M+-Na) +,
(ES+) mz 629 (MtH)*. Exanpl e 30:

2- (4-chl oro- 2- (3-chl oro- 5-cyanobenzoyl ) phenoxy]

(4{[ 1 sciH VW'(GMIWV Bautd,nd)s alit ¢aylH); 4!7(né$, ﬁifl)m&'r‘l(/d PEO£2-30%(sd8H251.89 WO

‘b Usden et st ik ot BBMSI P gl ena PRI wsas (R 659 B o 14

nmol ) vm(@@l d to a mxture of 543 (0.157 g, 0.54 mmol ) in DWMF (2 nL) at
rt. After 10 n, nmethyl i1odide (2 nL) was added and the reaction was
stirred overnight at rt. After 18 h, the reaction was warnmed to 65 C. After
anot her 5 3; the reaction mxture was poured into water and extracted with
CHzCl %tﬁp *10 nmL). The conbi ned organic | ayers were | oaded onto a silica
gel pad and eluted with 1:1 hexanes: EtQAc to afford a white solid 91
(0.023 g, 30%: ~H NWR (DVSO- d6, 300 MHz) 10 9.46 (s, 1 H, 828 (m 1
H), 8. 1Berzephenorg 59 $0.08 2( A6 mmgl) was emntrmsf!aweth]l MNOH (G073 ml. 404§, 7. 23

(s, 3ny sttt %tegﬁsam%%w%% R sprghisedyg® Wy hdlyih Saehgblies >

Exanpl eto%lrfor@si 4s &b Arveiie JoBd ¢h0H rg098%py‘ambﬁnmmmob@ Bo«xMHiy a(szsm hyl -
15 {[ met hyl (propi onyl)am no] sul f on enyl )acetamde HCHs O O-N | ~ CHB
O 0 I, SO0 (6 1D, &5 k.03 LoV I, oof (o 1ED, T emetilled Lo a

enct oh WG EPe " daLo AT (GPRY AT (EZER RN ol e el PR ups 11

el uti ngo.w (4] 38l UENVSES") R@5e, (Mm)afdm(mma)aeasa) mhuase(}s/bﬂj)d (0. 03 g, 91
% ~ H NVR (DVBO-d6, 300 MHz) 8 9.46 (s, 1H), 8.28 {m 1H), 8.15 (m 1 H),
07 (m 1H), 7.65-7.81 WD 02/070.470 101 PCT/ US02/ 06037

Example 17: isobutyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]acetyl}amino)-
15 3-methylphenyl]sulfonylcarbamate, sodium salt

L
Cl CH

I Cl

N
60

Step A:
H CH,
o] O/\n/ CHa
Cl o) s NHT]/O
SACHRC Sl
20

61



, 7.S3 (m 1H), 7.22 (s, 1H), 4.83 (s, 2H), 2.56 (s, 3 H, 2.43 (m
2.22 (s, 3H, 0.89 (t, 3H; LCM (ES+) mz 588 (MH)+, (ES-) mlz 586
-. Maaph®432: N PCT/US02/06037

{[acetyl (et hyl ) am no] sul f onyl }- 2- gzt hyl phenyl )-2-[4-chloro-2-(3 5

or o- 5- cyanobenzoyl ) phenoxy] acet am HCHs OONI ~CH3 A | ~1 ~ 0O/

, S\ NCH3 / / O00 C N 93 10 A mixture of 89 (0.044 g, 0.79 mmol),

pyridine (0.0127 nL, 0.16 mmol ), and nmethyl iodide (0.0074 nL, 0.12 mmol)

in THF (4 mL) was stirred in a sealed tube at rt. After 24 h, an additional
portion of nmethyl iodide (0.0074 nL) was added to the reactlon m xture.

Aft er dsobutidehloreformaes Addrighs 8.016 aek.i b2 mmelowicasded dropwvisetopdnixgus of

B G TV A PR LSl PR G el 7,7
8.29 ( ®dlufiofrivas 8t1151t5d try oﬂcriﬂght 8r lﬁa&eédﬁon WwaklwasHedtSride @#h (MY Hand Yhe 54 ( d 1

H, 7.23 (s, 1 H, 4.84 (s, 3 2.24, 6H); LG M5 (ES+) i z
574 ( MPFganicsvyste ﬁnﬁq oves g%(m, teredggéirfﬁp@erg@ ed in vacuo. The resulting clear

2-[ 4-
[( Lexsg !333 glr%gﬁéd? onylcflslz(z\(M Wﬁgﬁw}éﬂ%??eg@&ﬂs ]glal{lé ?lﬁl%oga ?f CHs N Na+
O O C orgam@\ﬂ'eré cOI&eNratéll-lﬂl @cﬁb @ hﬂfor@lGl Ns ﬁ4vh1te\Aﬁhﬁ)20 0FDg ZISM)%J.OZI BIMR A: H

CHs O O-N PCT/ US02/ 06037
Hexano;@l\@'ﬁ)'dﬁﬂ@@ MhﬂZ)jé |1é+9 (b%) 1(1)1269 ﬂ&(s (lesﬁ %%4 bH)nés”a(adéB 4PowilES to a

m Xt ur g A *Pm), 7.65-7.71 (m, 3H), 7.54 (d, 1H), 7.23 (d, 1H), 4.84 (s, 2H), 3.74 (d, 2H), 2.22 (s,
3H), 1.76 (m, 1H), 0.8 (s, 3H), 0.77 (s, 3H); LC-MS (ES") m/z 617 (M+)*, 640 (M+Na); (ES
10 Ym/z 616 (M-H)".

Step B:

Benzophenone 61 (0.033 g, 0.05 mmol) was combined with 1 N NaOH (0.059 mL, 0.59

mmol) then water was added until the solid dissolved. The resulting solution was lyophilized
15 to afford 60 as an off-white solid (0.034 g, 99%). 'H NMR (DMSO-ds, 300 MHz) § 9.32 (s,

1H), 8.31 (m, 1H), 8.15 (s, 1H), 8.08 (m, 1H), 7.67 (dd, 1H), 7.37-7.53 (m, 4H), 7.22 (d, 1H),

4.78 (s, 2H), 3.41 (d, 2H), 2.11 (s, 3H), 1.67 (m, 1H), 0.79 (s, 3H), 0.77 (s, 3H); LC-MS

(ES") m/z 618 (M+H)", 640 (M+Na); (ES’) m/z 616 (M-H)".

20 Example 18: 2-methoxyethyl [4-({[4-chloro-2-(3-chloro-5-.

cyanobenzoyl)phenoxy]acetyl}amino)-3-methylphenyljsulfonylcarbamate, sodium salt

CH,

0 /\ﬂ/
cl N__O._~..CH
sash oo

H Cl

62
25 Step A:



(0.085 g, 0.16 mol) and DVAP (0.05 g, 0.41 mmol) in CHzA 2 (6 nL) and the
resulting solution was stirred at rt. After 2 h, the reaction was cooled to
0 C, washeQoxpt0m701 N HO {2X), water ( 1 X), and brine. TRETAISGAMO37 | ayer
was separated and concentrated in vac 10 The resulting residue was
purified by silica gel TLC prep plate uted with 1:1 Et OAc: hexanes to
afford 95 as a white solid (0.045 g, 45%. ~H NVR (DVSO-d~, 300 MHz) 8
11.95 (bs, 1 H, 9.47 (s, 1 H, 828 (m 1 H, 815 (m 1 H, 807 (m 1
H, 7.64-7.79 (m 4H), 7.53 (d, 1H), 7.22 (d, 1H), 4.83 (s, 2H), 2.22 (s,
3H), 2.16 (m 2H), 1.38 (m 2H), 106122(m 4H), 0.78 (t, 3H); LC M5
(ES+) mz 616 (MtH)+, (ES-) mz 614 . 15 Step B: Benzophenone 95
(0.04S g, 0.073 mml) was Cé)ﬂbb N NaOH (0.08 ni, 0.08 nmol),
water (400 nL) and 1,4-di oxne (0 % he esdlltln | ution was

-- 3 ff , \

| yophilized to 20 af' 3g 83% . ~H NWR
‘(DVBO-d6, 300 MHz) b
1 H, 7.44-7.67 (m 4H)

: 815 {s, 1 H, 8.08 (s,
: : 722{d 1 H, 4.78 (s, 2H), 2.10
(s, 3H, 1.84 (m 2H), .35(rrc|2H), 112122(m 4H), 0.81 (t, 3H); LCvVs
(ESt+) mz 616 (MtH) +, (RSt) mz 638 (MtNa)+. 25 Exanple 34:
2-[4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] - N
{4] { hept anoyl am no) sul fonyl ] -2- et hyl pBenyl } acet am de, sodi um salt
02/ 0703'7 3 PCT/ 302/%9037 OCd N

%6 St o HorCBTRIEHE Wedhyles tey&ﬁke@ haigeldndsioy LEPIG O 'HgHSéﬁow

hi t f
S S0 etk B T 1 g Y LAAR (s o ¢

and thenmeBbuh 8i5rmLodIGH dmangddhe wsititing golagtion was girestat 2t. h‘\ﬂ@r‘rﬂah rthaodacton was

t hen cool ed 94 Rvi N HC1 . wat er ) nd brine. The
or gan S sayehS e BN 21t s ebbies HER RV MBS oL Bt g
r esi dueonesntfatydiih Ive@hobms a$fokd 6RaPeivhite Solly @481 2% tH BRI (DM SO W E(0AC:
hexanes to afford 97 as a white solldéo 058 % 619 ~H NWVR (DI\/SOdb 300
MHz) b MHzpa 12.01 (bs, 1H), 9.48 (s, 1H), 8.29 (t, 1H), 8.16 (¢, 1H), 8.08 (t, 1H), 7.79 (d, 1H),
7.65-7.71 (m, 3H), 7.54 (d, 1H), 7.22 (d, 1H), 4.84 (s, 2H), 4.07-4.1 (m, 2H), 3.41-3.45 (m,
10 2H), 3.19 (s, 3H), 2.22 (s, 3H); LC-MS (ES*) m/z 620 (M+H)", 642 (M+Na); (ES) m/z 619

(M-).

Step B:
Benzophenone 63 (0.043 g, 0.069 mmol) was combined with 1 N NaOH (0.076 mL, 0.076
15 mmol) then water was added until the solid dissolved. The resulting solution was lyophilized
to afford 62 as an off-white solid (0.04 g, 91%). 'H NMR (DMSO-d;, 300 MHz) & 9.32 (s,
1H), 8.31 (m, 1H), 8.15 (m, 1H), 8.08 (m, 1H), 7.67 (dd, 1H), 7.37-7.53 (m, 3H), 7.22 (d,
1H), 4.78 (s, 2H), 3.74 (t, 2H), 3.32 (m, 2H), 3.19 (s, 3H), 2.11 (s, 3H); LC-MS (ES™) m/z
620 (M+H)", 642 (M+Na); (ES") m/z 619 (M-)".
20
Example 19: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-(4-

{[(methoxyacetyl)amino]sulfonyl}-2-methylphenyl)acetamide, sodium salt



15 (s, 1 H, 9.47 (s, 1 H, 828 (m 1 H, 815 (m 1 H, 807 (m 1 H,
7.78 (d, 1 H), 7.64-7.71 (m 3H), 7.54 (d, 1 H, 7.22 (d, 1 H), 4.83 (s,
2H), 2.2W0920B40 2.16 (m 2H), 1.37 (m 2H), 1.101.22 (wcT8Hp2/060379 (m
3H); LCG-M5 (ES+) mz 630 (MtrH +, (ES-) nmz 628 (MH)-. Step B: 20
Benzophenone 97 (0.058 g, 0.092 mmol) 8%s combined with 1 N NaCH (0.10 i,
0.10 mmol ) and water (300 nlL). The resulting solution was |yophilized to
afford 96 as an off white solid (0.047 g, 78%. 'H NWR (DMSO-d~, 300 MHz) S
9.31 {s, 1H), 8.30 (m 1H), 8.15 (m 1H), 8.08 (m 1H), 7.67 (dd, 1H),
7.37-7.53 (m 4H), 7.22 (d, 1H), 4.78 (s, 2H), 2.10 WD 02/07070 104

PCT/ US02/ 06037 (s, 3H), 1.86 (m 2H),,1. %&(m 2H), 1.12-1.25 (m 7H), 0.82
‘(m 3H); LCM (ES+) niz 630 ( MtH) mMat652 (M+Na) +. 5 Exanple 35:
2-[ 4- chl or o- 2- (3- chl or o- 5- cyghobenzdy!) oxy]- N {2- et hyl - 4

[ (oct anoyl ani no) sul f &y x¢ePan ter” sg¢ 8t%"sH CHs N Na+ OO C ~
Step A: OH OONCl ~~0O1I1 ~,S N

~01 / ,8\ NCH3 OO0O

CH3 OOOi C N99 15 & | oride (Al drich, 0.0304 n_L, 0.178 mmol)
was added dropwi se to a njxture @f 40 (0.077 g, 0.15 mml) and DVAP (0.0S
g, 0.41 mml) in CHZC12 (% nL) and the resulting solution was stirred at
rt. After 2 h, the reaction was then cooled to 0 C, washed with 1 N HC
(2X), water (1 X), and brine. The orge#ic |ayer was then separated and was
concentrated 20 in vacuo. The resulting residue was purified by silica gel

TLC pr StepBate el uted with 1:1

CH

H 3
0 o7y
Cl 0 NH_~ .CH,
(J 1 el

Il Cl

5 65

Methoxyacetyl chloride (Aldrich, 0.011 mL, 0.12 mmol) was added dropwise to a mixture of
40 (0.05 g, 0.097 mmol) and DMAP (0.012 g, 0.097 mmol) in 3.5 mL of CH,Cl; and the
resulting solution was stirred at rt. After 20 h, the reaction was then washed twice with 1 N
HCI and the organics were dried over MgSQy, filtered, and concentrated in vacuo. The solid

10 was then triturated with diethyl ether, filtered, and air dried to afford 65 as a white solid
(0.041 g, 72 %). 'H NMR (DMSO-ds, 300 MHz) & 12.04 (bs, 1H), 9.48 (s, 1H), 8.28 (t, 1H),
8.16 (m, 1H), 8.08 (m, 1H), 7.64-7.81 (m, 4H), 7.53 (m, 1H), 7.22 (m, 1H), 4.84 (s, 2H), 3.89
(s, 2H), 3.21 (s, 3H), 2.23 (s, 3H); LC-MS (AP") m/z 590 (M+H)", 612 (M+Na); LC-MS
(ES™) m/z 590 (M+H)", 612 (M+Na); (ES) m/z 588 (M-H)".

15
Step B:
Benzophenone 65 (0.11 g, 0.19 mmol) was combined with 1 N NaOH (0.26 mL, 0.26 mmol)
then water was added until the solid dissolved. The resulting solution was lyophilized to
afford 64 as an off-white solid (0.093 g, 81%). 'H NMR (DMSO-ds, 300 MHz) § 9.31 (s,

20 1H), 8.30 (s, 1H), 8.15 (s, 1H), 8.08 (s, 1H), 7.67 (dd, 1H), 7.52 (m, 2H), 7.46 (d, 1H), 7.37



Et OAc: hexanes to afford 99 as a white solid (0.044 g, 45%. 'H NWR
(DVBO-d6, 300 MHz) b 11.94 (bs, 1 H, 9.45 (s, 1 H), 828 (m 1 H, 8.15
(m 1 H),w@ond704mm 1 H), 7.62-7.76 (m 4H) 7 53 (d, 1H), pCcTAK0f/d6031H) ,
4.83 (s, 2H), 2.21 (s, 3H), 2.11-2.17 1.37 (m 2H), 1.15-1.23 (m
SH, 0.77-0.85 (m 3H); LCM (ES+) m 44 (IVH—|)+ (ES~) mz 642 (MH)-
25 WO 02/070.170 105 Step B: PCT/ US02/ 06037 Benzophenone 99 (0.044 g,
0.068 mml) was conbined with 1 N NaOH (0.075 nL, 0.075 nmol), water (300
m.) and THF (5 nlL). The resulting solution was |yophilized to afford 98 5
as an off white solid (0.023 g, 51 ¢ ~ H NWR (DMSO-d6, 300 MHz) S 9.31
(s, 1 Hf,1R), §d2((ﬁh 1H), |4|)78(s 2H), 2p4-213m, 408, 86@ 3H)H).86 75,4307 LEBMSm  4H) ,

"7.36 ( 4.78 (s, 2H), 2.10 (s, 3H), 1.84 (m 2H),
1.16- 1Ctg§ )( 6%@#&%’(380 0. 86 (m 3H); LCM (ES+) mz 644 (MrH)+, (ES+)
mz 666 (MtNa)+. 10 Exarrple 36:
‘2-[4-chl oro-2-(3-chl oro- h%anobenzoyl phenoxi)]ng {2-net hyl -
[(nona&w&&bj f‘TCbWPﬁ; Ayonose-£trifiaramethy; m%lnheppmdvm-r OO-NI C
@,ﬁ];ﬁ] O-NHCO I ~1 ~00,S8
53[@‘@’&&9{ “%A‘gtr?égﬁ ﬂﬁ‘eﬁbﬁﬁ%é(ykﬁ rc (RO 038 L, 0.18 mmol) was
added dropwi se to a mxture of 40 (0.0Q077a4, 0.15 nmol) and DVAP (0.05 g,
0.41 mml) in CHZClz (6 L) and the rpgsullting solution was stirred at rt.
After 2 h, the reaction was heb\pf 0 washed with 1 N HCL (2X),

water (1 X), and brife, {ben_separated and
concentrated in WO

Ci

66
Step A:

F,C .CH,
OCH
F
10 67
Into a round-bottom flask equipped with a stir bar and nitrogen on demand were placed N,O-
dimethylhydroxylamine hydrochloride (2.80 g, 28.7 mmol), Et;N (9.0 mL, 64.57 mmol) and
CHCI; (50 mL). The solution was cooled to 0 °C and 3-triflucromethyl-5-fluorobenzoyl
chloride (5.0 g, 22.07 mmol) was added dropwise over several minutes. The resulting
15 solution was allowed to stir at 0 °C for 30 min, after which time it was allowed to warm to 1t
and stir for an additional 30 min. The mixture was then poured into a separatory funnel
containing ethyl acetate and water. The organic layer was collected and was washed with
water, brine, dried over MgSOy, filtered and the solvents were removed under reduced
pressure to provide 67 as a clear oil which was used without any further purification. 'H
20 NMR (CDCls, 300 MHz) & 7.83 (s, 1H), 7.65 (d, J= 9 Hz, 1H), 7.46 (d, J= 9 Hz, 1H), 3.59 (s,
3H), 3.42 (s, 3H).

Step B:



vacuo. The resulting residue was purified by silica gel TLC prep plate
eluted with 1:1 Et OQAc: hexanes to afford 101 as a white solid (0.043 g, 44
% . 1H NWROODNMBIPW6, 300 MHz) b 11.94 (s, 1 H), 9.46 (s, Pauysedo@dd7(m 1
H, 8.15 (m 1 H), 8.07 (m 1 H), 7. 78éd 1 H), 7.64-7.71 (m 3H), 7.53
{d, 1 H, 7.22 (d, 1 H), 4.83 (s, 2H 8%. 22 (s, 3H, 2.16 (m 2H), 1.39 5
(m 2H), 1.16-1.23 (m 11H), 0.81 (t, 3H); LC- M5 (ES+) mz 658 (M+H)+,
(ES~) mz 656 (MH)-. Step B: 10 Benzophenone 101 (0.043 g, 0.065 mml) was
conmbined with 1 N NaOH (0.072 mL, 0.072 mmol) water (350 nmL). The resulting
sol utlon was | yophilized to afford 100 as an off white solid (0.037 g,

84% . 'H NWR (DVMSO-d~, 300 MHz) $ 9.30 Ps, 984, 8.30 (m 1H), 8.15 (m 1
‘H, 8.08 (m 1 H), 7.44-7.67 (MCY , 1 H, 7.22 (d, 1 H, 4.78
(s, 2H), 2.10 (s, 3H), 1.84 (m 2F 88 (m 14H), 0:81-0.85 (m 3H);
LCMs (ESt) mz 658 (MtH) +, (ES+) (MtNa) +. Exanpl e 37: isopropyl
[14-({[4-chloro-2-(3-chl oro- 5cyanobe enoxy] acetyl } am no) - 3- net hyl phen
yl ] sul fonyl cai - bamat e, sodi um sal t H CHs OO-N~ Na+ C ~~O1I ~

, S\NUOYCH3 OO 1d C H3 II CI 20 N I68 Step A WD 02/070:470 107 H CHs N
O od -~ ~ N 103 PCT/ US02/ 0C037 | sopropyl
chl or ofIB%Pén?TOBOIM%% ?SHIIHB%WMAP&?W ‘a’i an nEEPgFr'E on gemandyyere)pliggd 2added 5
dr opwi $forh6- @cHTb?éBlesgleQﬁ 049, (dengmolpa&l B50!(rs 19, ﬁM%Pé&tRm%fs& I d2 ol )
in CHZClZ( he résulting solution was stirre re. Xter 3 h,
the readt Coandwa utdbblheldnl(l:ﬁ nLofando Mascﬂva@bmmtmxﬂnel\ﬂ(}ls:lmmal)()ms hiddedine was

addedt t he oud i nt ndtheres i si,Qn was, co dto 0O C for
o o Ropy e T ool h AR S vat IS sl 28 e By Sl S i aing, |
dried. afiige wwm Engo 67)hinﬁjol)?ﬁ'§s slides @kdfmse ThERG e waLAlovkdtd sfr e@- and
washed 10 with O M NaOH. The aqueous | ayer was acidified with 1 N HC,

ext r act’6cfond® mimrafier vhighHeme rtgeaﬁlaaowacymwmtmm stirdar amaddétibral2h. MyS04,

5'1 ! gg{%)e@}eﬂrgg(uﬁg%g%gn%?%ged iflto/d eggra or%gl]: c n gr%m?sw&bge:t%g\évwg%vass 0 042

puri fo Qﬁgarﬁ@lathwhﬁcdlE&b)i aﬂﬂ Zva@%sl(dm%ﬁﬂ‘wal(eif%l)le Ndried@¥er KVMS@; filtekad St ep B:
Benzophenone 103 (0.042 g, 0.07 mmol ) was conbi ned with N NaOH (0.076 nL,

0.076 rRdIthe sphvenimyere rerer%ynderrfﬁéu?eé‘s}t;P&smgﬂf%qi 69 AHA yv%pgv pelishigi 14 ed t o
afford 9(122/,%, %‘ﬁ,@f\w%ﬂ%s&"{ﬂ n%lﬁ)i&ﬁbe]?lq'egarqgg&utﬂout@ﬁ’)@furtherlﬂu%t(o?'%ll 300 NHZ)

8 9.32
(CDCl3, 300 MHz) 6 7.84 (s, 1H), 7.68 (d, J= 9 Hz, 1H), 7.58-7.51 (m, 2H), 7.44 (d, J= 3 Hz,

1H), 7.00 (d, J= 9 Hz, 1H), 3.74 (s, 3H).

15
Step C:

69
Into a round-bottom flask equipped with a stir bar and nitrogen on demand were placed 68
20 (6.14 g, 18.46 mmol) and CH,Cl; (100 mL). The solution was cooled to —-78 °C and boron
- tribromide (50 mL of a 1.0 M solution in CH,Cl;, 50 mmol) was added dropwise over several
minutes. The resulting dark mixture was allowed to stir at —78 °C for 30 min, after which
time it was allowed to warm to rt and stir for an additional 1h. The mixture was carefully
poured over ice and the two-phase mixture was stirred for 30 min. It was then poured into a

25 separatory funnel containing CH,Cl; and water. The organic layer was collected, washed with



20 8.15(m 1 H, 808 (m 1 H, 7.67 (dd, 1 H, 7.51-7.5 3 (m 2H), 7.46
(dd, 1 H, 7.3 8 (d, 1 H, 7.22 (d, 1 H), 4.78 (s, 2H), 3.66 (q, 2H), 2. 11
(s, 3H), woOotou70 3H); LC-Ms (ES+) miz 612 (MtH)+, (ES' ) mwcan&bodobk H) -
Exanpl e 38: et hyl

[ 4- ({[ 4- chl or 0- 2- ( 3- chl or 0- S- cyanobenZ$y| ) phenoxy] acet yl ] ani no) -3 25

nmet hyl phenyl ] sul f onyl car bamat e, sodi um sal t WO 02/070-t70 108 H CHs 0 O-N
wNat+ CIl ~~O1I1 / ,SA\NNO-CH3 OO 1| 10C N 104 5 Step A C NHCHs ~N O |
/I N~ O-CH3 O S:O Il O 105 PCT/US02/ 06037 Ethyl chloroformate (Al drich,

0. 022 nm, 0.23 nml) was added dropwise to a mxture of 40 10 (0.1 g, 0.2
mol ) azmermmm doed overgVig®0O4 dilterasi andithe DIV ER remyvednundeheedneslul t i ng

‘sol f o hed h 1 N Hd
(2 RsoHAR G Ba dpouPolifics b B ol Atk aE RSBl urbtr o o C

for an phﬁﬂband‘d 'HNMR(OMP@@O\MHB) 5E112@1 (sampt)aﬂmzm}h@ 254 ghd3fPS as a

white solid (0.095g, 83%. 11.91 (bs, 1 H),

9. 49 (s7471(dHJ“381228HQrﬁlZl(dHJ—%IZl@HQs 1 H, 807 (s 1 H, 7.79 (d, 15
1H, 7.71 (m 1H, 7.67 (dd, 2H), 7.54 (d, 1H), 7.23 (d, 1H), 4.84 (s, 2H),
4.00 {q, 2H), 2.22 (s, 3H), 1.10 (t, 3H). Step B: 20 Benzophenone 105
(0.095 Sep P: 161 mmol ) was conbined with 1 N NaCH {0.177 nL, 0.177

OH
Oﬁl
F,C. 2
L\\'j 'ﬁ )
' F cl

70
Phenol 69 (5.68 g, 17.83 mmol), ethyl bromoacetate (2 mL, 18.03 mmol), K,CO; (9.61 g,
10 69.53 mmol) and acetone (35 mL) were used according to general procedure II to provide the
ester as a yellow, viscous oil which was used without any further purification. The ester (6.83
g, 16.88 mmol), lithium hydroxide (1.42 g, 33.84 mmol), water (20 mL), THF (50 mL) and
EtOH (20 mL) were used according to general procedure III. The product was washed with
several portions of ether to provide 70 as a white solid that was used without any further

15 purification.

Step E:
CH,

Seas!
g e

Cl
71
20 Carboxylic acid 70 (11.24 g, 29.84 mmol), oxalyl chloride (3.9 mL, 44.71 mmol), DMF (5
mL) and chloroform (250 mL) were used according to general procedure V to prepare the
acid chloride, which was used without further purification. The acid chloride, sulfonamide
(5.12 g, 27.49 mmol), NaHCO; (11.12 g, 132 mmol), acetone (300 mL) and water (10 mL)

were used according to general procedure VI. The product was purified by crystallization



mml ) and water (180 nlL). The resulting solution was |yophilized to afford
104 as a white solid (0.083 g, 85%. 'H NWR (DM5SO-d~, 300 MHz) S 9.32 (s, 1
H)y, 8.30Womp2/a7okp0, 8.15 (m 1 H), 8 .08 (rn, 1 H), 7.67 (#dr/useide377. 51-7.
53 (m 2H), 7.46 (dd, 1 H), 7. 3 8 ( 1 H, 7.22 (d, WD 02/070a70 109
PCT/ US02/ 06037 1 H), 4.78 (s, 2H), 3. (g, 2H), 2.11 (s, 3 H, 1.00 (t,
3H; LGMs (ES+) mlz 612 (MtH) +, (ES') mz 610 (MH)-. Exanple 39: nethyl

[ 4- ({[ 4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] acetyl } am no) 5

3- et hyl phenyl ] sul f onyl car bamat e, sodi um salt HCHs OO-Nw Na+ C ~ ~ O |
~ S\N~O~CI—|OOIOsI~CIN1061OStZe)f HCH OO-NHC ~~O1 ~ ;S
*N ~O, dremya mixtgre of acotpnitylewatas to pspyide @ﬁrwbée salid @01 © 60%8. HLNMR23 ol )

010 migMSPREADGE §oRnbaith. Bhe R4S He g Sar Rk R T s r 1

After XH), 7569 Je@s M wﬁs \wﬂshzéﬁb i, 8H). ]l Uﬁlcd( Q)Xbm}ﬁg@llliﬁﬁz@{@dﬁ m) was

‘added. The resultlngﬁsus pension was cooled to for 1 h, filtered, washed

wi t h Ef5230; Had 14 N, adfeliound: Qf?‘b?%ﬂ@?loaé\lé%WMe solid (0.102 g, 87%. ~H
NVR ( Od~ 300 20 MHz) 8 12.00 (bs, 1 H, 9. 50 {s, 1 H, 8.29 (s, 1
H) , 6(m 1H, 8.07(m 1H, 7. 79 (d, 1 H, 7.65-7.71 (m 3H), 7.54
(d 1 lsxe F:23 (d, 1 H, 4.84 (s, 2H), 3.56 (s, 3H), 2.23 (s, 3H). Step B:
V\002|o7o 170 110

Compound 71 (0.1 g, 0.18 mmol), formaldehyde (0.015 mL of a 37% soln. in H,0, 0.20
mmol), and absolute ethanol (8mL) were added to a round bottom flask and heated to reflux

10 for 16h. After which time, the reaction was allowed to cool to RT and the solid which
precipitated was collected, washed with Et,0 and filtered to provide 66 (0.045 g, 41%) as a
white solid: MS (ES-) m/z 601 (M-H); '"H NMR (400 MHz, DMSO-de) § 9.38 (s, 1H), 8.65
(t, 1H), 7.96 (d, 1H), 7.83 (m, 2H), 7.55 (m, 5H), 7.19 (d, 1H), 4.78 (s, 2H), 4.38 (d, 2H),
3.14 (m, 2H), 2.12 (s, 3H), 0.77 (t, 3H) ppm.

15

Example 21: 2-{4-chloro-2-[3-fluoro-5-(trifluoromethyl)benzoyl]phenoxy}-N-{4-[({[2-(2-
methoxyethoxy)ethoxy]methyl}amino)sulfonyl]-2-methylphenyl}acetamide

CH,
o) o’\n/n

F,C O O o ‘anvo\/\o/\/we
0o

F Cl
20 72
Compound 71 (0.15 g, 0.28 mmol), formaldehyde (0.030 mL of a 37% soln. in H,0, 0.36
mmol), and di(ethyleneglycol)methyl ether (8mL) were added to a round bottom flask and
heated to 80-100 °C for 40h. When judged to be complete, the reaction was allowed to cool
to RT and was poured into EtOAc and H,O. The organics were collected, washed with brine,
25 dried over MgSO,, and filtered. The aqueous layer was collected and allowed to stand at RT
for 7 days, after which time a solid precipitated, was collected and recrystallized from
absolute ethanol to provide 72 (0.05 g, 26%) as a white solid: MS (ES+) m/z 572 (M*); 'H



PCT/ US02/ 0037 Benzophenone 107 (0.097 g, 0.168 mmol) was conbined with 1 N
NaCH (0.185 nlL, 0.18S mmol) and water (200 nmlL). The resulting solution was
| yophi | i »e@l02/e70&fof ord 106 as an off white solid (0.082 g, p82AS02/4d03NVR
(DVBO-d~, 300 MHz) b 9.32 (s, 1H, 8.31 (m 1H, 8.15 (m 1 H, 808 (m 1
H, 7.67 (dd, 1 H), 7.51-7.5 3 (m 2HP® 7.46 (dd, 1 H), 7.3 8 (d, 1 H, 5
7.22 (d, 1 H, 4.78 (s, 2H), 3.23 (s, 3H), 2.11 (s, 3H); LCM5 (ES+) mz
598 (MtH)+, (ES-) nmlz 596 (M H)~. Exanple 40:

2- [ 4-chl oro- 2- (3-chl or o- 5-cyanobenzoyl ) phenoxy] -N {2-net hyl -4 10

[ (propi onyl am no) sul fonyl ] phenyl } acet am de, sodiumsalt H CH3 O O-~ w Na+

Cl | ~NMR (@OVHODMBOds) ©9Q7 (N 131), BYéd AH)BY.83 (6] 2HY, 7Bt3 @511K),sobit i on of

a7 & 1o HTT ST B SR dd, i, e 2Rk 2 S S M e 57 ol ut on

in hexanes, 33 mmol) was added dropw se over 10 min. The resulting m xture
‘was sti rred at -78 C for an 20 additional 10 m n, then hexachl or oet hane

(7.15 @xamlenmaal{f) chiaro-3dddinara-Ssitriflnopmmethyhbenpoyt pBennxy}-Nr(@emedadt i on
m xt nstlrr follo dby32hat rt. The
m xt r “B'E 'i"f’r% "éﬁ‘%“&?fﬁééﬁ“%'a ﬁﬁ’.ﬂy&i‘ﬁwgw?c%m m. of EtOAc. The

aqueous | ayer was separated and extractedtHy th an addl t| onal 100 nL of
Et OAc. The conbi ned organic Iayer WeHe thén dried over MySCa, filtered,
and concentrated in vacuo toQ W 70 191 PCT/ US02/ 06037 give 35 as

a pale brown solid (F, ﬁ l\B,(ﬁOIQ/MiIz)8757(t 1H,
Cl 364A.r actﬁ }reactor 1) was

7.47 (d, 2 H. Step B:
charged with amde 7 ( I pdd et hyl ter -ﬁhty er (MIBE, 12 vol).
A separate reactor (reactpr 2} was charged with 35 ( 1.76 w) and MIBE ( 12

vol ).

Cl

73
Step A:
CH,
HscTN
@)
10 SO,NHCH,
T4A

Into a round bottom flask equipped with a stir bar and gas dispersion tube was added the

sulfonyl chloride 3 (11.5 g, 0.046 mol) and THF (250 mL) and the mixture was cooled to 0

°C. Methylamine gas was bubbled through the reaction mixture for 0.5 h, after which time,
15 the mixture was poured into EtOAc and water. The pH of the aqueous layer was adjusted to

7 using conc. HCI. The organics were collected, dried over MgSQ,, filtered and the solvents

were removed under reduced pressure. The resulting orange residue was treated with Et,0,

filtered and dried to provide 74A (5.32 g, 48%): 'H NMR (300 MHz, DMSO-de) & 9.46 (s,

1H), 7.80 (d, 1H), 7.58 (m, 2H), 7.34 (m, 1H), 2.41 (d, 3H), 2.32 (s, 3H), 2.13 (s, 3H) ppm.
20

Step B:

CH

3
SO,NHCH,



The reactors were cooled to -50 C and n-BuLi (2.5 M 2.08 vol) was added to
reactor 1 at a 10 rate to maintain tenperature at less than -40 C. Wen the
addi ti on WR82/6T94T et e, the reaction was stirred for an ad@CTiusazb6037 m n.
The slurried contents of reactor 2 werg transferred rapidly to reactor 1 by
vacuum transfer line. The tenperature §hs allowed to rise to 5 C over 60
mn and 4N HC {2.1 vol) was stirred into the mxture. After 5 mn, stirnng
was stopped and the phases were allowed to separate. The aqueous phase was
di scarded. A 15 second portion of 4N HC (2.1 vol) was added, the m xture
was stirred, allowed to separate and the aqueous phase was di scarded. The
m xture was then heated until 14 vol uls was renpved. Heptane (9 vol) was

‘added i St i . t ] . il sthe internal, tenmperature reached
550 C AR 4oabl boftbn eV i AR E O el B 10 b ERE o Hat

t enper atasracsd F4aAl (6gd.026 Mo absslu@ELODRS0 nd)Nandhe NTHO! 4 eongsolaool ed to
0 Cfor_1 20 h, the product was collected by filtration, and was washed

Wi th a @ Alaurhe SRS Bes Wephehe refiweansd allawed tovstir 197 flbg Whenawlgedtebe 16 h i n
(10155 \@iticiil pcddifyiodloncaiialthé 1b B skt wab e bpdepinfo Bl fsqniphles 7272,

(s, 3 Haptursted BaHE (5. TheWix(i2é 0dO@0raticd vt seChia] pliitiGhs &ff Et®A Rml/this02/ URD37
This procedure is a.nodifigatiqgn of that described b ligres et al_ [Tet
Let t er LTEAICY Y Ygglyied Qiﬁéﬁgg‘%hﬂfﬂt%?doa‘\%ﬂ‘c%?e&é‘@ggrsréé"q'zg PTEssye (R pigyide s| ow
stream r i .r1§191q1\ﬁ7' /ants i ~S4r face gas
di spers.}iag;n@f%%& %gé@gggarsgg@tor, a 43?019\(%{ '?:%m\jﬁqﬁg}g Z%g(ﬂigﬁgp Zgléo(%etube,
was t hdidugisbyd,piH)g 8 62\(bs, 2H)) 2.26 0L 3H),a008 (ss3Hhppged with 36 (1.0 w),

Zn( 2 (0.183 wt) and 1, 1-bi s(di phenyl phosphi no)ferrocene (0.012 wt).

Tri st i benzyl i deneacet one) di pal | adi un(0) chl or of orm adduct (0.009 wt) was
di ssol :th\?@ a portion of the de-gassed DMF (~ 0.01 vol). The reactor was
char ge th the balance of the 10 de-gassed DMF and the Pd catal yst / DW
m xture was added to the stirred reaction m xture. Sub-surface argon
sparging was initiated and the m xturg was warnmed to 70 C over 1 h. The
mxture was stirred for 3-S h untif r&Baini ng starting material constituted
|l ess than <1% by LC. The mi xt fi"e®wh \@o ed to 0 C and a sol ution

consi sting of water (4.5 vol), satur  afueous NHACL (3.6 vol) and
concentrated NH40H (0.9 vol) was added ajs’a CHf e such that 15 internal
tenperature was maintai ned below 20 C. & t@r stirring for 1 h the reaction
m xture was filtered and the filter cgge was washed with a total of 3

vol unes of water and suctioned dry. Thé resulting solid was suspended in
wat ers (Aamio) Natdindettlylihechesditthaiidd @aBS ake g V@637 &%Q§QHQGE$1Smm tiagol -
water (9:1) (3 vo and collected on nediumfilter paper. The filter cake

|
was ri rffd@d ml té ewp- Pt ey anditriphemdmgdiybehlprde 0.9 OH39 mold werssplpeddrin cake

was 20 [ I g : for 40 h
o at oy BuRgFRlfebent K MU R AT R 0P YA HnckSHIAL gt 11 %y
7. 76 (tprecipithte formed Widch wis ¢dilected Ad (vshel with CH,OB. (Ttle sdlidHyvas Sisé@lvddsin 3 H) .
step D EtOAVg,)w%s e%7v9i'tlf'v7vgte%,ld%ied over MgSQ,, filtered and concentrated to provide 74 (16.7

20 g, >99%) as a white solid: "H NMR (400 MHz, DMSO-dg) § 7.27 (m, 15H), 6.90 (m, 2H),

5.96 (d, 1H), 5.77 (s, 1H), 2.44 (s, 3H), 2.22 (d, 3H) ppm.

Step D:
CH,
Ph —N
3C ?Ha
57N e
0 0 g

25 75



OOH NC G C 38 PCT/US02/ 06037 To a reactor were added 37 ( 1.0 w) and

di chl oronethane ( 1.8 vol). Neat BBr3 (0.424 w) was added at such a rate
as to maiwoaz/orostee reacti on tenperature <35C. The tenper aPOraISHaB6037 kept >
28 C for nost of the addition to mai ntﬁin solution. The reaction m xture
was held at 30-35 C for about 10 nin afd reaction progress was nonitored by
LC. The m xture was allowed to cool to near rt, and during this tine
crystallization of the orange borate ester occurred. To the precipitate was
added 2-propanol (3.6 vol), while the tenperature was naintained at < 32 C.
The m xture was cooled to 0 C and was allowed to stir for 30 mn. 10 The
sol i d Vkesa ohfl betierd flagl sqieppesi with & siadraspdddion(fanmel gad pitrogegomdeword to dry

Moy 6 65 L0 boB bl slihPod iF gl P e repphiiliy i | Yy
7.34 (Goolkdd ~407° 0Dy(rHleant ol CHBCRY dEy ic@BathNind ploddssithy t-Buttid€i2 71hL 39 aA
reaction vessel was charged wt pot assi um car bonate (1.57

h 38 (1.0 wt), .
equi v, 1 valnyin) THE,{H02mmo))svay agdqd) droppise viasidditiongupgst oyerel Y@@ nBig ed to
about . r - hv : . The
m xt u5r gga{s\éggﬁgﬂ F@\%\g"}éh{ég @??I? g(g(%@%rg%ﬁgrr{giﬂﬁgu?m% f?g%gl\%%e %@ﬁ@ﬂ%ﬁﬁz m xture
was fi Ivtdcletdimeahtbrodvetyl chibade Clatkminads g@d2€dnol) mas hdded MrFsyriige audthe Wat er
(20 vol), was added to the m re.and jt cooled to -S C. Lithiu
Py dr ox IS RGP HEEto( AT o] v WHGh gistes S e ETRIGiEct 8 AIAE VPR BB ng
m Xt ur 6,850 d 9o TRE SrohfEs »eae%né&emsh&heitm(waﬁemrm%sbfI ed by
the addition of 1.5 N HC FG-? vol) to bring the pHto about 4.5. *he
| ayer s filterad aeixanatnettesn dhetresidupieas puaified byedlask oromratagmaphy usimget:1 WO
02/ 07Ur0 PCT/ US02/ 06037 114 vacuu pproy)mat el y one-t hi.r.d :
| sop %ﬁ‘&ﬁﬂ?es'(eﬁ'y 6?‘39”5\/% eé‘ﬁ'&‘éa p&%&‘@t#g(zﬁli g’tﬁ%} *\R&spaxeo‘ﬁe@@m"é‘f’ei})fm vacuum
t o appr@ya I s [ 0 . %. i ngl
Fosul {1000 NS DASORIS B 744 (g MR 2] G 5.6 0, e B S R a0 i
and fil2® e@d3HYpemfilter cake was washed with hot water (50 C, 6 vol) and
dried under vacuumto 5 constant weight at 40-60 Cto afford 39 (88-89%.
~H NV\R (DVSO-d~, 300 MHz) 8 13.19 (broad s, 1 H, 832 (s, 1 H, 812 (s, 1
H, 8 Qfepf: 1 H, 7.63 (dd, 1 H, 7.51 (d, 1 H, 7.15 (d, 1 H, 4.70 (s, 2

H. Step F: CHB OONC ~ ~ O ~ szlgl'-_I'Z 10 G d
3
Phac—ﬂ\©\ o,
N
S’ N
00 § I\/}
15
76

Into a test tube equipped with a stir bar was added 75 (0.5 g, 0.96mmol), Nal (0.036 g, 0.24
mmol), morpholine (0.084 mL, 0.084 g, 0.96 mmol), and anhydrous THF (8 mL). The
reaction was stirred for 16 h at RT, after which time, the mixture was partitioned between
20 EtOAc and H;O. The organics were collected, dried over MgSOQ,, filtered and the solvents
were removed under reduced pressure. The resulting residue was purified by flash
chromatography using 7:3 hexanes: ethyl acetate as eluant to provide 76 (0.13 g, 26%). The

resulting residue was used in the subsequent step without further characterization.

25 Step F:




40 A reactor was charged with 39 (1 w, 1 eq) and dry acetonitrile (10
vol). The m xture was heated to 35 C and oxalyl chloride (0.362 w, 1 eqQ)
was sl owlwoasidmd7oover a period of about 1 h. After 30 m npcrhsozoesopt et eness
of reaction was checked and the presence of unreacted 15 oxalyl chloride
was checked. More oxalyl chloride was Hdded if needed. Upon conpl etion of
the reaction, excess oxalyl chloride was renoved by the application of
vacuum (420 nbar) with a nitrogen bl eed through the reactor done. The
resulting mxture was cooled to 20 C and 5 was added as a solid (0.638 wt,
1.2 eq). Vacuumwas applied to the reactor (420 nbar) and the reaction

m xture was heated to reflux (appfbx. 55 C) until conversion to 40 was 20

-conpl ete, as evidenced by LCHNDh i xture was cooled to 20 C, water was
added (2 vol), and the resultin tu swas allowed to stir for 30 mn.
The m xture was then filtered, t hed with acetonitrile (2
‘vol), and allowed to dry in vacuo ao 60 Wag "H NMR (DVSO- d6, 400

Miz) 8 9.42 (s, 1 H), 8.2G (s, 1 H), H, 8.03 (t, 1 H, 7.&

(dd, 1 H), 7.60-7.53 (m 3 H, 7. " (q , 7 22' (s, 2 H. 7.19 (d, 1 H),
4.77 (s, 2 H, 2.14 (s, 25 3 H). 62/070 t 70 PCT/ US02/ 06037 115 Step G
G H CHEtdQ fBuft BofroraHitaskidqbpdd with Nsﬂrlbaeaﬂ@ﬁuméeﬂren erhafll Why adtied 76uUspended

in acetonitrile ( 16 w), and propionic anhydride ( 1.0 5 wt) was added in
one por(0ildrg, 0PsemmeDundiarsglupian 06 CEShand |t@ﬂu%agceﬁéa€1éd2 ot of yldmixtyse) i od

of 60 n}he.lrﬁggt)fo(r%‘hrvga\{g1 ' H&fl %IJEE h EUIH" ue{f{e? vﬁl?dhql tﬁ’é) lcaj'gxt%ﬁ% %as@?.l qg| v\)a One

pOI’tI% errpera ure was nai ntdine

M Xt ur eandake pHl P Raqueowdiayertuins 2Qjusted e using@olidWaHIC B0 Therrgahis Wc&act i on
was deemned conpl ete by HPLC ‘§ﬁ<y1% 40 remal ni ng). Upon, conpl éll 0 t he
mi xt ur ecoNgetedrasieginver Meb@sikisred and thesp esa*tweemremoafed Wpdex re RIESSBE C, t he

10 m xt 12 EeShooble ThErb @itk alasad b8 ane! et Wit (3 X
4.0 wt )tH dr| gd Eder I\/IQ % ufgﬁr vacuo (ca e%l &?orr) 90- 95
% to aﬁuﬁhémlﬂ'ﬂﬁcatlom-bM}ﬁrdcﬂbﬁa@rd~ 300 MHz) 8 11. 93 (bs 1 H) 9.44 (s, 1
H) , 8 28 (s, 1 H, 815 (m 1 H, 7.62-7.69 (m 4H), 7.53 {d, 1H, 7.22 (d,
1H), '@.82 (s, 2H), 2.20 (s, 3H), 2.13 (m 2H), 0.86 (t, 3H); LC- M5 (ES+)
mz 57 +, (ES-) mz S72 (MH-. 15 Step H CH3 OO~ ~ Na+ Cl ~ ~ Ol
~ ;S N~ a 34
Compound 70 (0.1 g, 0.26 mmol), oxalyl chloride (0.15 mL of a 2M soln. in CH;Cl,, 0.29
mmol), N, N-dimethylformamide (1 drop), and CH,Cl, (5 mL) were used according to
general procedure V to afford the acid chloride. The acid chloride, aniline 77 (0.12 g, 0.39
15 mmol), NaHCO; (0.034 g, 0.40 mmol), acetone (5 mL), and water (1 drop) were used
according to general procedure V1. The resulting residue was treated with Et,0 and filtered
to afford 73 (0.053 g, 30%) as a white solid: 'H NMR (400 MHz, DMSO-d¢) & 9.42 (s, 1H),
7.96 (d, 1H), 7.83 (m, 2H), 7.71 (m, 3H), 7.60 (dd, 1H), 7.50 (d, 1H), 7.18 (d, 1H), 4.78 (s,
2H), 3.45 (bs, 4H), 3.35 (s, 2H), 2.30 (bs, 4H), 2.16 (s, 3H) ppm.
20
Example 23: N'-{[4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy|acetyl}amino)-3-

methylphenyl]sulfonyl}-L-isoleucinamide



To a reaction vessel were added 41 (1.0 w), sodium carbonate (0.203 w),
acetone (7.9 wt), and DVBSO (0.44 w). The m xture was heated to 55 C over a
peri od ofwaog70810i rred at this 20 tenperature for 3-4 h, aod/usaxoadt owed
cooled to 40 C over 20 mn. The mxture was filtered (clarifying
filtration) into a second reactor (jacqget tenperature = 55C) and rinsed

WO 02/ 07070 PCT/ US02/ 06037 116 with acetone (2 x 0.79 w). The filtrate was
heated to 55 C, treated with filtered toluene (G 9 wt) while naintaining
the internal tenperature above 50 C, causing the product to precipitate.
The m xture was held at 55 C for 3 h. The mxture was allowed to cool to 20
Cover 1 h, held at this tenperature &r 3 h, filtered and rinsed with
"-EtOCAc (2x 4.5 wt, filtered). 5 The filtei cake was dried in the filter
funnel and then re-charged into a second reactor, to which ethyl acetate
was ad@@b(@.o wt, filtered). The resulting white slurry was heated to 55 C
‘over a period of 1 h, held at this tenperature for 3 h, was allowed to cool
to 20 Cover 1 h, was held at this tenperature for 3 h, filtered and rinsed
with EtOAc (2 x 4.5 wt, filtered). The filter cake was a{'&ﬁ-dried in the
filter funnel, transferred to a vacuumoven at dri e¢,c90/C,* 10 and pl aced
under a sllght bl eed of nitrogen in vacuo (85% t@affg?<d 34. ~H hl MR
(DvsQd6, 300 MHz) S 9.32 (s, 1 H, 8. 3tH é)(sH H, 8.08 (s, 1
H, 7.67 (dd, 1 H), 7.46-7.5 3_{um H, 7.22 (d, 1 H, 4.78
(s, 2H), 2.10 (s, 38 (§ 15 Exanpl e 41:

{2- met hyl - 4[(prop| on
2-[4-chl oro-2-(3-chl ors H
{2-met hyl - 4[ (pr opi onyl g no) sg| fonyl | phenyl } acetam de (1.0 wt) and sodi um
carbohate {0.203 wt) were 20 suspended in acetone (7.9 w) and DVSO (0 44
w), and the m xture was heated to 557€ over a period of 1 h. After 3-4 h,
the m xture was cooled to 40 C over 20 min, filtered and placed into a
second reaction vessel and rinsed with acetone (2 x 0.79 w). The pale

yel | ow n (s FRTYS (6.9 w)
whi | e H%I&.Ar%%ﬂgl?%’](?f ihe ﬁ%’é’%ﬁlﬁ?gﬁ:ﬁgg@e&%ﬁ %tl gg\%tg% cry]ts'rbl ﬁ??g)??bn began to
occur, 1sdieudnme<(tSugrea WBG8 8nes | OcB Banmie ) 1ﬁ‘,QHiCﬂx(BO i) washveoleidxe 0°€ inas ideémated t o

20 C d at | t d d d th
et ol (b3t BOACSjEmaI e N A PRGE AR e Foutle Coo b s IR L and B efion T
mat er i ghix(@e wik ansWed @Qaﬁpﬂﬁﬁﬁoerrleﬁc tAGer 18hOMhE r¥dctiBn QlaB¥boldd & @{’teln(a% 0

wt). The resulting white slurry was heated to 55 C over a period of 1 h,
and helide/wiater hath, washsdmethul & Hk g organie layat weuisepatates andsoneentroteddn C over

h, held at this te (2

« a5 oo b s PRPE R s e RIS e SRSttt S

WO 02/ 055 MEOHATH JeTT {olBtozd 9803 e broanst vedsised hoslmsa@enut’ep@wem noigther t he

pr oduct was dried at 90 C under a slight bleed of nitrogen in vacuo (ca. 5
nm HY> PurHficaden.) (80-82% . 'H NVR (DVBO-d6, 300 MHz) 8 9.32 (s, 1H), 8.30

(s 1H), 8.14 (s, 1H), 8.08 (s, 1H), 7.67 (dd, 1H), 7.46-7.53 (m 3H), 7.36

(d, 1H, 7.22 (d, 1H, 4.78 (s, 2H), 2.10 (s, 3H), 1.88 (g, 2H), 0.83 (t,

3H). 5 StepBl e 42: 2-[4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] - N

{2-met hyl -4 [ (propi onyl am no) sul f onyl ] phenyl }acet am de, sodium salt, Form

10 In a 10 nL round-bottom fl ask,

2-[ 4- ChA%leu?e 6B1E R PTPA T2 ﬁﬁ%ﬂ@@ﬂl@)ﬁwl DRekrel at 1t for 2 h then concentrated
{2-met hyl - 4-1 (propi onyl am no) sul fon and

henyl } acet am dHaé
Naz C28 m@ﬁcmrumﬁcm@ysﬂ@p@hmtogramMSﬂQ%dVInQﬂ/@ DBE@ '(8 (mb72~L)

o, ey BB TL e DR St DGR 68, S0P AR,

heat ed idn) 72907 éi‘@nt mﬁwefi (m tln)dr weﬁrnwb sstheray 4.49 (5719) Hyt3d (scmydl ness
peare Acet one Whi'ch rendered the miXture

hom)genb%és 3H4 1e71 @'ey‘ehlhll IHdm,slH),rﬁﬁQeOéPﬁl(mséﬁb dbyi- Oéﬂ@r’ OHy IECMS total =

gdie?%@giﬁ%d&qmﬁﬂm&)em%%ﬁ g{gness | sopropyl al cohol (500 pL) was

‘ onyl]ph ri'y\[r% ¢ &% umsalt, Form9
robenzoyl ) xyb-N



foll owed by nore diisopropyl ether (0.9 nL; total = 3.4 nL) to induce

cl oudi ness. The m xture had returned to a honbgeneous state. Mre

dii sopropydomotero ( 1.7 nL; total = 4.2 nL) and i sopropyl Paraiseiado37 500 pL;
total = 1.0 nL) were added and the m xture was again stirred overni ght at
55 C. A white precipitate fornmed al on993the wal I's of the flask. Vigorous 20
shaki ng of the flask by hand broke up nost of the precipitate, which then
di spersed throughout the m xture. Mre diisopropyl ether (1.0 nL; total =
5.2 nmL) was added and the m xture was cool ed to anbi ent tenperature,
filtered though a fritted funnel, and rinsed several tinmes with tort-butyl
met hy| Extaimgyle 27heV' s{pd-( H4+ohbordr2-SecliloroaS-enannhensox)phenaxylacetybamino)hder a
‘bl eed of t 8 to.afford. 76 ng (73% of the title conpound. 25 Exanple
43: 2- [‘ﬂqtglﬁ\pgﬂeﬂy&“?@-“é'nlvﬁ pamide, o obenzoyl ) phenoxy] - N

{2-met hyl - 4] (pr opi onyl am no) sul f onyl ] phenyl }acet am de, sodiumsalt, Form 12
‘A flask was charged with 2-[4-chl oro-2-(3&ghl oro-5-cyanobenzoyl ) phenoxy] - N
{2-methyl -4 30 [ (propionylam no) sul fogyl] Henyl ide (1 w) and THF
(10 vol). Sodiumtert-butoxide O 70 / US02/ 06037 ( 1.03

xed in Usopropy a | (M. val)/ THF ( 1 vol), was
added dropw se over 10 iﬁ :@ ution Wass\sti rifed fMd, 10 nin at rt and
metyl isobutyl ketone (MBK, 10~¢61) was actofed) along with a crystal
(0.3%9. The resulting mxflure wag allowed to stir at rt for 3 h and was
then filtered. The cake 5 gd wi th M BK (5 vol) and partially dried on
5 thedfilter. Further drying under re@fced pressure (20 in Hg) at 75C
yielded the title conpound (80-91 % . Exanple 44:

2- [ 4- cl8tep &:2- ( 3- chl or 0- 5- cyanobenzoyl ) phenoxy] - N

{2- met hyl - 4] (pr opi onyl am no) sul f onyl ] phenyl } acet am de, potassiumsalt 10 A
flask was charged with CH,

2-[4-chl oro-2-(3-chl oro-5-cyan beHzo phendfl M-¢syret hyl - 4[ (pr opi onyl ani
no) sul fonyl ] pher}il\} acet arf de®Q( 1 ) Q03 (1.5 [eq, Q@G wt), and
acetonitrile (1 'd edied 7 apd was stirred for
0.5 h. The suspensid A ed to coj\\to t anﬁ waLPfiNtered into cl ean
flask. |sopropyl S P segd of pre-formed potassium
salt were added. The Fsulti g suspension was allowed to stir at rt
overnjght. The solid Was isolated by filtration and the cake was washed
vvith”i)sopropyl al cohol (3 vol). The cgltle was partially dried on the filter

under N2 and then further dried further under reduced 1Dressure (20 in Hg)
at 90 Amuxane of 40 (hde(9-29 el hBddAR ((dirgh, 0.3 @, R:84mpmel)4and N-Boc-DL-

2-[4-c & 3- 0, I - ¢ sl ce/w
[ ( Lr opir\!oa‘filll;;/] ?é%lg%l% gg F?gh?/?? pﬁen@ egltzzlzé&tﬁé%'lﬂg@,ﬂ?g%%) F(?J)r%é@fsdytém%ﬁngz /1 ater
2- [ 4- chbath. OERACS(Sifnhe,r0SHg,dy 3% minerhresd Jddaé tothg lcodled 2elnbongnd i was allowed

ropi onyl am no | f onyl ].phenyl }acet am de 0. 00 wa ended jn THF
(670 B o Varmr agbror-» ARGTUEE: Hegba§ouates Conthd i QoG oG Bal Sastels
heat ed Jum?ﬁ% HCQVIRE ofaR R hpd vois safhrated andWacdebstrdt@ el 8kl Ehvas 1 eached,
aqueous chol'i ne bi carbonate sol ution (75% 0.37 Vol) was added over a

peri od amncStratawatissolveshinl (@ i@nangfpupdicd bydash thramatagraphy asingl>% enper at ure

30t ur rREORABRCHa8 A0HH T Gafles WG bREe Uk R Sl REAF AR, Coa ©

The m xture was WD 02/ 070470 119 PCT/ US02/ 06037

eq., 0.17 wt), dissdl

20 Step B:

A mixture of 81 and TFA (2 mL) in CH,Cl, (5 mL) was stirred at rt for 2 h then concentrated
in vacuo. Purification by flash chromatography using 5-10% MeOH/CH,Cl, gave 80 (0.206
g, 88% over 2 steps) as a white solid: 'H NMR (CDCl;, 300 MHz) & 8.67 (s, 1H), 7.63 (d,

25 2H), 7.36-7.49 (m, 4H), 7.15 (m, 1H), 7.00 (m, 1H), 6.71 (d, 1H), 4.33 (s, 2 H), 2.99 (m, 1H),



then diluted with THF (12 Vol) at a rate to maintain the batch tenperature
above 45 C. Wthin 1 h a heavy white precipitate forned, and stirring was
cont i nuedwvd oz/omwroaddi tional 1 h. The m xture was al | owed POETAS02/06087 20 C
over a period of 60 mn. After 2 h at 20 C, the mxture was filtered and
the filter cake rinsed with THF (3 x 50 Vol). The isolated material 5 was
dried under Nz at 50 Cin vacuo to afford the title conmpound (87-92% . 'H
NVR (300 MHz) b 9.32 (s, 1 H, 8.31 (dd, 1 H J 2.2, 1.4 Hz), 8.16 (t, 1 H,
J--1.4 Hz), 8.08 (dd 1 H J--2 2, 1.4 Hz), 7. 67 (dd 1 H J--8.8, 2.8 Hz),
7.5 3 bd 2H J- 47 36 (d, 1 H,
R T R TS L R RSP Pt N A BN RN

-3. 84- 3. 9 (m 2H), 3.40-3.36 (m 2H), 3.09 (s 9H), 2.10 (s, 3H), 1.88 (q,
2H, J )5 0.82 (t, 3H, 10 .1--7.5 Hz). Exanple 46:

2-[4-chl oro- 2 (3-chl or o- 5-cyanobenzoyl ) phenoxy] - N

15 2| dempielso N SO hbiorecs chiklekbByphmdimenyongrpaiagen pminors- o

[ (pr o£p| gﬁfﬂ«:ﬂ?i]&ﬂhf Vi liphG@nyhidgcet anm de (20.00 g) was suspended in THF
(8.0 Vo fm d déioni z water (0.16 Vol). The resulting suspension was

heated to 50 C over a period of 30 mn. Wien this tenperature was reached,
aqueous chol i ne bi carbonate solution {75% 0.37 VolgHwas added over a
period of S mn. Upon conpletion of b e@lﬂl_,dlt %J he internal 20
tenperature was mai ntained at 50 fo rimg this tine, the
reaction m xture tur,@ed honod us yel|l|ow col or and the gas

evol ution ceased. TheSk st e thTén F (12 Vol) at a rate
to maintain the batch t bove a5 (;{\\Upo con‘ﬁ'f'etl on of addition,
seed crystals of the cho Awer e adde@d. OVt Bi n h a heavy white
precipitate formed, and sfgjrringgpas continued for an addltlonal 1 h. The
m xture 25 was al | owed to cool to 20 (gover a period of 60 mn. After 2 h
at 20 C, the mxture was filtered and ?he filter cake rinsed with THF (3 x
5.0 Vol). The isolated material was dried under NZ at 50 Cin vacuo to
afford the title conpound (87-92%. "H NWR (300 MHz) 8 9.32 (s, 1 H, 8.31
(dd, 14 $4epA:i-2.2, 1.4 Hz), 8.16 (t, 1 H J--1.4 Hz), 8.08 (dd, 1 H, J--2.2,
1.4 Hz), 7.67 (dd 1H, J--8.8, 2.8 Hz), 7.53 (pd, 2H, J--2.8 Hz), 7.47 (dd,
1H, J--8.3, 2.2 Hz), 7.36 WO 02/07Qa70 120 uso2/ 06037 (d, 1H, J--8.3
Hz), 7.23 (d, 1H, J--8.8 Hz), 5.32 (§,321H,,C=#8 (s, 2H) 3.84-3.79 (m

2H), 3.40 3.36 (m 2H), @0@; o 10 (s _H) (G 2H J--7.5
Hz), 0.82 (t, 3MxJ--7.5]Hz)l. EXa @ : X

-[ 4-chl oro-2-(3-cP : nobenzo ;ﬁg(eno -4 5
Imh‘msal

2-

[ (propi onyl am no) su yI}acetag( t, @ m3 into a
fla

{

sk were placed 2-[l4-chl orlo-2-(3-chl oro- 5-&/anobenzoyl )phenoxy] N
2-met hyl -4 [ (propi ol ani n® sul fonyl ) phenyl }acet ani de (S00 ng), cal ci um
acetyl acetonate hydrate (124 ng), andgkHF (15 nL). The flask was heated to
55 C, during which tinme, the mxture becane extrenely thick. MIBE {5 nl)
was added to facilitate stirring, after which the m xture was heated at 55

Sy oA s at 40 04 s0sS Toie L. DMAD (Ridiclh S remo; N RaL v oE. | The
whi t §5 SRl difle tngr%pg% g,d. MR O RN, gmgu’t&as EEDled BRI ﬁa]é?ﬂ iEgtaftk N2 at

75 C overnig e title conp (86% . 15 Exa
2- [ 4- chiavh. OEM(B(Sigina,rQ)OSSgLQ/&& olvery wys yduled mod tHe-rdactidn mm(hlyd: wés allowed to

ropi o mno fo et am de | chbum sal t r
D Bt St e S kRS G Rsenist i O R B Bt @ Py washed
[Cgprgt\)/gl \gm{ gémm) thieloknid thp&ranatlskps aled Ahdl & a¥BsncertseNFSrhcud ThE contai ning
cal )con(centrate was dissolved in CH,Cl, and purified by flash chromatography using 5%

20 MeOH/CH,Cl; to afford 83. The product was used with no further purification.

Step B:



eq) and warnmed to 55 C. The m xture was stirred overnight at 50 C, and was
allowed to cool to rt, and was diluted wth isoproopyl alcohol. The sol vent
was evapovavmarouroder reduced pressure and further dil utedPEFAISA2/0408T

i sopropyl alcohol to effect a solvent swap. The m xture was evaporated to
dryness and re-suspended in isopropyl 9%l cohol. It was stirred 25 at room
tenperature for about 48 h, after which tine it was filtered and dried in a
vacuum oven overni ght at 50 C. Exanple 49:

2-[ 4-chl oro- 2- (3-chl or o- 5-cyanobenzoyl ) phenoxy] - N {2- net hyl - 4

[ (propi onyl am no) sul f onyl | phenyl } acet am de, nagnesium salt 30 WO

02/ 070470 121 PCT/ US02/ 06037

-2-[4-ch] or.o- 2- (3:.chl - Dy cy.an I oxy] -

ol et PO B FER PRSI ARl e g opyenes
suspendgdadud. Phiffiéfioflby fRRE cMatfAderzbhgdding 5250% MeDHIGCKCTl pavet82H0(43.6 Wt %) .
‘The suspension was warnmed to 35 C. The solvent was renoved under reduced

pr essur2®% oveaf2fstens) ana white solit  HANMRIDMSQedadd MHl250 G 3d® (1), &30 (Bhd

war med i,ssol ol i OX] ak i j on

ens ugﬁﬁﬁagéﬁ%zﬁéﬁ@gg{)ﬁ?@& ﬂg ﬁérlgcﬁgﬁggfns qﬁi’g}oysp@t cflfI %{f’;%ts@’ Hll%?géajse t he
yi el d. QIr,an{)s 9$8RS 1 5, 226 (s; 8 H)ented 41Qn35HY; B84 (s, BHEY, (81 @yeH); LC-M®! sl owl y
to rt. The 'solvent volune was reduced by half under reduced pressure. The
sanpl e (E8S) mlziBhENHED JESNd/a629 {M-Bd t hout stirring, for about 30 nin,

after which time it was filtered and dried in.a 10 vacuum oven over ni ght
(50 C, ca. 9.9 mMmmHg). Exanple 50:

2- [ 4- chi airAplé-2638-'h{ [9+({[45chtorards (3 cirloyd-FlyanshenzeN) phenoxy]acetyl} amino)-3-

{2- met hyT g. Cpr O{)i onyl am nq) sul fonéi ] phenyl } acet am de, et hanol am ne salt 15
2- [ 41¢ Hnethylphenylisfonyh-B-2lgninapide oy | ) phenoxy] - N {2- net hyl - 4

[ (propi onyl am no) sul fonyl ] phenyl } acet am de (500 ng) was suspended in 5.0-10
mL of THF at rt. To this suspension was gdded 1.0 eq.( 53 pL) of

et hanolam ne at rt. After several mn trystallization occurred. The
solid was filtered under a Ngpbl g {~dr i [ Hsacuum oven over ni ght
at 65 C (house vacuulNy 5@ d 201 H, 8.31
(s, 1 H, 8.16 (s, 1 H); H) 3.0 Hz, 1 H,

7.70-7.49 (m SH), 7.40 J 5.0 Hz, 1 , 1L H, 5
.10 (br s, 1 H, 4.79 (s, I12H), 3156 (m 2H), 2.84>(t, J= 6.0 Hz, 2H), 2.12
(s, 3H, 1.91 (g, J=6.0 A, 2H)©0.84 (t, J= 6.0 Hz, 3H). Exanple 51:
2-[4-chl oro-2-(3-chl oro-5-cyanobenzoyl ) phenoxy] - N {2- net hyl -4 25

[ (propi onyl am no) sul fonyl ] phenyl }acet &84 de, triethylam ne salt

2- [ 44ghl oro- 2- (3-chl or 0- 5- cyanobenzoyl ) phenoxy] - N {2- net hyl - 4

[ (propi g@pl&m no) sul f onyl ] phenyl }acet am de (100 ng) was di ssolved in warm
THF (2.5 mM, 40 C. To this solution was added Et3N (25 pL).
Crystallization ensued within 20 mngio 30 produce a white powder. The

product was col |l ected on What man }[}Io 2°filter pgﬁer 81n|_<|jcdri ed WO
02/ 070: 1 70 N o oY ' 3 /U\3 CH,
-

AN 0} S o
IO TR
0O O o

Cl Cl

,o7.24 (d

1
-
3

, J

85
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A mixture of 40 (0.2 g, 0.39 mmol), DMAP (Aldrich, 0.1 g, 0.82 mmol), and N-Boc-alanine
(Bachem, 0.072 g, 0.38 mmol) in CH,Cl, (30 mL) was cooled to 0 °C in an ice/water bath.
EDAC (Sigma, 0.08 g, 0.38 mmol) was added and the reaction mixture was allowed to warm
to rt over 1 h. After 18 h, the reaction was cooled to 0 °C in an ice/water bath, washed with 1

25 N HC], the organic layer was separated and was concentrated in vacuo. The concentrate was




122 PCT/ US02/ 06037 in a vacuum ove with NZ bleed (50 C, house vacuum. ~H
NVR (DMSO- d6, 300 MHz) 8 9.37 (s, 1 H, 831 (m 1 H, 816 (m 1 H), 8.09
(m 1 H WGOWBﬂl(lm:I J =9.0, 3.0 Hz, 1 H, 7.607.49 (m A4ARCT/USO2A608¢, J =
9.0 Hz, 1 H), 4.81 (s, 2H), 2.88 (q, J9 6 Hz, 6H), 2.15 (s, 3H}, 2.0 (q,
J= 6.0 Hz, 2H), 1.09 (t, J= 6 Hz, 9H).%%.85 (t, J= 6.0 Hz, 3H). 5 Exanple
52 Inhibition of Viral Replication 10 |I. HeLa Cell Assay The HelLa cell
assay was perforned according to a nodifcation of Kinpton J. and Emernan
M, Detection of replication-conpetent and pseudotyped human

i mmunodef i ci ency virus with a sensitive cell line on the basis

act i vatdisselvsd laﬁHzﬁﬂzea@ﬂweéeq By &aﬂa@v@m#t@a@éhﬁgéﬁeg SYsMgORCHe 1 to afford

-66: 223 on is detected by the activation
of an ﬁs\zlzﬁ‘ﬁi; é‘?‘%&ﬁsk‘% ?0s| cf%g{éﬁlé%%tglr]t er that is integrated into the
genone of a CD4+ HelLa ceII I|ne Quantitation of [3-gal actosidase is

achi eved by neasuring the activation of a chem | um nescent substrate

(Tr opi xtePPBie concentration of each compound required to inhibit 50% (I CSO)
of the H V-1 induced ~i-gal actosi dase signal, relative to untreated
control's, 20 was determ ned for each isogenic, reconbinant virus. A

Mat er i aA snikimrae C83ladI T Ai(2 gdl) e €TH,Cli(h ml()AdeStiRed ett ¢dr 2alm theRebecammated

Trype! inEBHb. COHACHIR B b erh i) G eaHR A = BBAA L0 B

(FBS) (z@,&lﬁ%? 8;%2‘)%99%@%%11@31 u ac{(t[ﬁ@,bm@%zfa@é@és PH%)7. d/@hOTCI N B

(G bco 30 96-wel | clear-bot trssue
cul turez 55-€Eﬁﬁd€h @b 236 (ot pr7.18 (8300 H), 6.89Nd, 0B) 0475)h(7502 ) 33.50 Gaphid),2.05

b 7aT008) Tnit o . SF L LAESAED A AR AP ehs) RSy QFham (Tropi x # 6085)
5B Gowh and Mai nt enance of the C4-H V LTR-(3-gal HeLa cell |ine.

PCT/ US02/ 06037 HeLa CD4-LTR-~i-gal cells are propagated in DVEM cont ai ni ng
10% f et Exaroplei2¥e X e{ [4r{[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]acetyl}amino)-3-

methylphenyl]sulfonyl}glycinamide

AN 0] S/N
SAGHR S G
o O

0
5 cl cl
86
Step A:
h CHy
N
. . o oY H /“\Hac CH,
X o) N
s’ N~ o
(T TARY N O w
© o)
20 cl cl

87

A mixture of 40 (0.2 g, 0.39 mmol), DMAP (Aldrich, 0.1 g, 0.82 mmol), and N-Boc-glycine
(Aldrich, 0.067 g, 0.38 mmol) in CH,Cl; (30 mL) was cooled to 0 °C in an ice/water bath,
25 EDAC (Sigma, 0.08 g, 0.38 mmol) was added and the reaction mixture was allowed to warm

tort over 1 h. After 18 h, the reaction was cooled to 0 °C in an ice/water bath, washed with 1



+ 0.2 ng/ geneticin + 0.1 ng/ M hygronycin B. Cells are split by standard
trypsini zati on when confl uency reaches 80% (roughly every 2 to 3 days). 10
C. Const m@vz/om4mf H V-1 reverse transcriptase (RT) nutanP€TRINA2/6630di ng
the HIV-1 reverse transcriptase was suyhcl oned froma ML3 phage into a
general shuttle vector, pBCSK+, as a .65 kbp EcoRI/H ndl 1l ended DNA
fragment. The HI'V DNA insert of the resulting plasm d, pRT2, was conpletely
sequenced on both strands 15 prior to use in site directed nutagenesis
experinments. Specific am no acid replacenents were nmade using Stratagene
Qui ck Change reagents and nutageni c ol i gonucl eotides from digos. Follow ng
nut ageMeBid, the pegaain lpyes wastseparatrd apdWanepnsepfiaiercia Kageo.vERg ¢ansentpaje was

‘sequenc{. ng, hot h J - d i V- mut ant
virus WPaREs GRCLEhd fiRed 60 RRATHOHShAP I, o4 IERR CHCH iR
Assay (géelTheprétucends tafide on Bithomefoethdr pudificatior. Us assay: a rapid,
‘phenotypi ¢ assay for assessnent of drug susceptibility of human

i mmunodeficiency virus type 1 isolates, Antimcrobial Agents and

Che , 38:23-30, 1994). 1 X 107 Mr4 T-cells (maintained in RPM

cont al ni 10% 25 fetal bovine serum split 1:5 every 5 to 6 days) were
co-transfected with EcoRI/H ndl Il digested nutant RT plasm d and Bst

b agant pHEst e T 0 1) s B wll) Sas gttt b Tuiceh CoEapEaft ant
RT coding, %ﬁﬁﬁ@ad’éﬁ% a@ﬁ%ﬁl@rﬂafﬁg?aﬁ}{%%sﬁg'ﬂ%%M@bl’ﬁ(‘!ﬁkl}’ki@SSQMZbé}Ckbo”e

by in vivo honol ogous reconbi nation.” Transfected cell cultures were
expandedaoderriosters) nea while solid: | HOYMRi (DMS OatsnRi0 exchange, GPE MBz)S 281 énsi ve.
Virus was harvested b | ear. spin of the cu re r ants d frozen at
" 50t AaDph 2niry LEhG10 (racihaniag. b gay i B B 0e A Hda 7 1oa

PCT/ USG 9@@3@%@9?3?3%@ 1y L@Mds;{ggggﬂi/zoﬂst(ﬂmmf(}gsw,h)agmmanz genot ype.

Vi rus st%cks er expan I'nfection of M4 cells, harvested and
stored as frozen aliquots. Stocks were titered in HeLa MAG cells for

. E. Ti I f i tack H V- i t t it d
he. Nidixaraple, 8¢ D FEiRresiamuio v bimika meshrpherfa Toanler i olle She
endpoi aﬁgﬁeﬂﬂs,fﬁpﬁﬁﬁ@‘mﬂcgmmh&tsbaﬂl,ﬁisﬂht units (RLUs), and titer is
recorded as RLUS/m . Virus stocks are diluted (serial 1:2) into DVEM

cont & ni ng 10% FBS pl us 25ug/ mM DEAF-dextran and assayed as described in

the "procedure” section below w thout .~ CH,
N
o o Na’i
cl o} _.N__CH,
85
(0 ol
Il Cl
N
88
Step A:
20
h CHs

89



10 test conmpound. A "multiplicity of infection®™ (MJ) defined as infectious
units per cell is usually not calculated but is typically 1.0. Relationship
of RLUs/ woomomutver measures of infectivity such as HelLa PED/USD2/@G03MI4

TCI D50/ M may not be consi stent froml%< tolot or strain to 15 strain and
shoul d be determ ned for each | ot peri nental Protocol Day 1 20 1.
Seed 96-wel | plates) (Costar #3904) with HeLa-CD4-LTR-~i-gal @3 X 103
cells per well in 100ul DVEM cont ai ni ng 10% FBS. | ncubate @37C, 5% CQOz
overnight. Day 2 1. Thaw virus stock in a water bath (roomtenperature) and
dilute into DVEM +10% FBS + 25 25ug/ m DEAE-dextran to an infectious dose
of 1 SQf¥cetio aplggividri(Widrich, ¥9&1 enll, @thldnnmpl)waus@édqsidrppwpyo aapem oftbn t he

of ' the (hdais o7 PBTRoRRG RYRPGFHE LRG0 BREACH TR Fd wrelR o,

Wor k Wigbfutienevarlsatred af rt.a Alfief2 hi thepéaRven vas bydlagtodi°Ctdnd wished e WitR-0( 8- gal
nonol ayer. 30 Add 35ul (75 to 100 total RLUs) of diluted virus to each
wel | . INEHatBexanesd mbyseppddedrand theggruting suapensiongyesrgitered; washyd stib/ 06037

3 oo LMo e th LS AHRE WA RBCREL WA CRRERCE BIBAOHA ubitk g & at es at

concéntrat n gené test cohpounds are titrate

roboti Qﬂirbg/enl t8 affofd 8Bad OWHits belosIR 4 Ae). TH DIMIR (EM\S(()-%I,MODIMHIZ) gdown to
1. 35nM ( nM final). This schene will allow for 8 test conpou
gﬁwuﬁa)g% _1).

96- wel |1Ad9<h&se11ﬂ) Or81(e, ), §t28dm, pHt- 55 emdl 1D, 888 (el H).peh3-¢

Test co t,r ot ( final).
Thet ¢ PR P i e @%ﬁg%‘%@%{%)ﬂéeg RRTLCMR IR AESKS Byrdth | 72)
and DVR@S9hatlses ipe-Hy. 0. 135% (0.1 % final) including the no conpound
controls. 4. Renove 100ul of titrated conpound fromevery well of the

titrdion plate prepared in step 3 above and add to the virus adsorption
pl at e (§treﬁ%.2 above). 10 5. Incubate @37C, 5% CQZ for 72 hours. Day 5

Benzophenone 89 (0.024 g, 0.043 mmol) was combined with 1 N NaOH (0.043 mL, 0.043
mmol) then water (150 mL) was added until the solid dissolved. The resulting solution was

15 lyophilized to afford 88 as an off-white solid (0.032 g, >99%). 'H NMR (DMSO-d, 300
MHz) & 9.31 (s, 1H), 8.31 (m, 1H), 8.15 (m, 1H), 8.08 (m, 1H), 7.67 (dd, 1H), 7.45-7.53 (m,
3H), 7.36 (d, 1H), 7.22 (d, 1H), 4.78 (s, 2H), 2.10 (s, 3H), 1.60 (s, 3H); LC-MS (ES™) m/z 560
(M+H)*, (ES*) m/z 582 (M+Na)".

20 Example 29: N-{[4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]acetyl}amino)-3-
methylphenyl]sulfonyl}-1-methylprolinamide, sodium salt

. O“rr
Nx \©\ N
Tt

Cl Cl
90
25
Step A:



1. Renove supernatants fromevery well with an 8 or 12-charnel manifold
aspirator. Work with one plate at a tine to prevent drying of infected
HelLa- CDAWOR/¢§®4al nonol ayer. 15 2. Wash each well w th POTABOPBB3B.
Aspirate PBS as in step 1 above. 4. Add, 15ul lysis buffer provided by
Tropix kit. Gently tap plate to disperSe |ysis buffer across bottom of
well. 5. Incubate @roomtenperature for at least 10 mns. 20 6. Dlute
Tropi x substrate (kit reagent) 1:50 into roomtenperature substrate
dilution buffer (kit reagent) and add 100ul to each well. 7. Read each
plate in a lum nonmeter (Topcount, Packard works best). The signal is |inear
and constant for up to 2hr after the gddi@hon of substrate. Plates can ~be
read at any tine during this 2hr i8qd.R5 G Data ysis Raw data are
transforned into %cn‘\controp byothé fgl—for (raw signal in each
wel | / average raw sign ' &t Wo no~gonget) §0l's in the same
Tow)* 100. Percent of 3( s pl otte% conpound concentration

usi ng Ei ther Robsage or R pr ogr ans 2/070470H,126 PCT/ US02/ 06037
(GN. The default nodel i@ Y=Vmex*1l-(x"n/ (K*n+x"n)), however, any ot her
nodel giving a reasonable estimation @f the ICSO ("K" in fornmula) may be
used. Il. M4 Cell Assay 5 A Experinental Procedure Antiviral H'V activity

and conpound- | [.Cl f u j e of a
o opi di et BEHEGKSEY RS Birion DURPH AR o 0 PHADMCHERREL 0. 1
t r ansf ireRee @abticH, iS5 4.5 AiouatCH,OM, (ShAL) wad cotedpoWfdsinveriee/sateral |y
diluted in nedium (RPM 1640, 10% fetal calf_ serum (FCS), and gentanycin)
in 96- vieath. BPACSigmp O 8. d54gmmed) igs aédeéﬁ%thpﬁwﬁgt&@!xtﬁméﬂwaﬁcy

0 o k£, R DB G A6 1 L
medi um HBEthe digdfic 12@pmaCS patiiéd drid-was canceratedamyacun) The cancentipid waof 5 x
105 dissolved in CH,Cl; and purified by flash chromatography using 5% MeOH/CH,Cl; to afford
10 91 (0.038 g, 12%). 'H NMR (DMSO-ds, 300 MHz) § 9.37 (s, 1H), 9.10 (bs, 1H), 8.31 (m,

1H), 8.16 (m, 1H), 8.12 (m, 1H), 7.53-7.70 (m, 4H), 7.44 (d, 1H), 7.22 (d, 1H), 4.79 (s, 2H),

3.73 (m, 1H), 3.70-3.48 (m, 1H), 2.97 (m, 1H), 2.74 (s, 3H), 2.24-2.29 (m, 1H), 2.13 (s, 3H),

1.68-1.95 (m, 3H); LC-MS (ES") m/z 629 (M+H)", (ES") m/z 627 (M-H)".

Step B:

15
Compound 91 (0.038 g, 0.06 mmol) was combined with 1 N NaOH (0.065mL, 0.065 mmol),
water (300 mL), and acetone (5 mL). The resulting solution was lyophilized to afford 90 as
an off-white solid (0.040 g, >99%). 'H NMR (DMSO-d, 300 MHz) & 9.35 (s, 1H), 8.31 (m,
1H), 8.16 (m, 1H), 8.08 (m, 1H), 7.51-7.69 (m, 4H), 7.43 (d, 1H), 7.23 (d, 1H), 4.79 (s, 2H),
20 3.25 (s, 1H), 3.18 (s, 1H), 2.72 (s, 2H), 2.45 (s, 1H), 2.40 (s, 1H), 2.29 (s, 1H), 2.12 (s, 3H),
1.65-1.82 (m, 3H); LC-MS (ES") m/z 651 (M+Na)*, (ES") m/z 629 (M+H)".

Example 30: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-(4-
{[isobutyryl(methyl)amino]sulfonyl}-2-methylphenyl)acetamide
25



15 cells/m. Cell aliquots were infected by the addition of H V-1 (strain
[11B) diluted to give a viral multiplicity of infection of 100 x TCI D50. A
simlar oedbretosrpuot was diluted with mediumto provi de aPedas0r/pg0dtt ed
control. Cell infection was allowed to proceed for 1 hr at 37Cin a tissue
cul ture incubator with humdified S% at nosphere. After the 1 hr

i ncubation the viruslcell suspensions were diluted 6-fold with fresh

medi um and 125 pl of 20 the cell suspension was added to each well of the
pl ate containing pre-diluted conmpound. Plates were then placed in a tissue
culture incubator with humdified 5% COZ for 5 days. At the end of the

i ncubation period, cell nunber and henﬁe IGHHJ i nduced cyt opat hy was

esti mated by ei t her (A) propidi um ai ni by an (B) MIS
tetrazolium staini ng net hod (roef. @ Fora%r EIP di um i odi de readout,
€ ,qncubatl on plate.

27 ~1 of 5% Noni det - 4Cwgs~ 1A @ach
‘After thorough m xi ng w f g rrultltlpplcb ter,>60 pl of the m xture
was transferred to filter>g ¢ 96-wel | pl ates. The pl ates were anal yzed
in an automated assay instfunent gScreen Machine, |dexx Laboratories). The
control and standard used s 3'-azido-3'-deoxythym di ne tested over a
concentration range of 30 0.01 to 1 p. F/Iln every assay. The expected range
of 1CSO val ues for 3'-azido-3 028070470 127 PCT/ US02/ 06037
deoxythymidine is 0.04 to 0.12 The assay makes use of a propidium

. od| de &qdeumdiyélsdq waleoil n@pmm@ﬁ:{d@m 0806 gae A4 wamel) was addgd tppanixgagfit, 20
M t h

DL 0% g 5750 08 R T A PSR oAby oac

read atandQRe rotticsi was Qirfkdaaeridptitrat se AJter Welh| thelredogion mlearmB_i tof6miGisi s The

b bi (AR a0t A GeHieTSHEHIOn B WauPorRY B vaics asbenpeEautbClRChiEx

H V-i ndﬂf)r%ﬁ?' dfﬁ@@ﬁ{lﬁ'}hgd S{g ﬁfétlaye}_g'bv%req{)zidéﬁtonlosa ﬂﬁ@@g@l 9dd Byd Ehedaminy of

test comnpou required to restore 50% of the cell gromh of H V-infected
M4 cel hekan&OBIOAE affordmi wiiiecdotid IVITE.022 k) 30%)1t'H(NMR (DOSSOWhS3EaMHA) &t ed by

522‘;?825,&9?451%32% 5 10, 1k 811545110 BOR OB [yof Candahdhe 154 kb Hbr 230
val ues) g mg gsni?;e sﬁg ymgﬁq@geﬁizgg bﬁ Q594 f?H?EUblC@' 39).wi¢h no
av t |ve or a (0]

conmpound’ su ‘enent $ conpound I nduced
cyt ot oXMst (ES );e&td(lZs(Mﬂd))’h@El)lm/zc{i@ﬁt(M—H)ng various conpound concentrations
and uninfected cells were conpared to the average of uninfected cells

wi t hout conpound treatnment. Percent of cells renaini eterm ned by the
f ol | owi Byampledl: 2-[49ohipEe-2e(drehdgroc3scyanobenzayhphgnoxy] '&%ﬂf%‘t‘{ eat ed

uni nf1§c ﬁ&t%qk RJnfgpailmrﬂg rergfé%ggl)écdﬂm{&at ed uninfected cells) x 100.

A | evel erce ning of 79%or less indicates a
significant |evel of direct conpound-induced cytotoxicity for the conpound
at that concentration. Wien this conditjonclegccurs the results fromthe
conpound-treated infected well s at Hco centratl on are not

ReaCHRC o

92

20 Methyl iodide (2 mL) was added to a mixture of 34 (0.033 g, 0.06 mmol) in acetonitrile (2
mL). After 18 h, the reaction mixture was cpncentrafed in vacuo and purified on silica gel,
eluting with 1:1 hexanes: EtOAc, to afford 92 as a white solid (0.03 g, 91%). 'H NMR
(DMSO-ds, 300 MHz) & 9.46 (s, 1H), 8.28 (m, 1H), 8.15 (m, 1 H), 8.07 (m, 1H), 7.65-7.81



25 included in the calculation of ICSO For neasurenents of conpound
antiviral activity, results fromwells containing vari ous conpound
concent r avoomeroatod i nfected cells are conpared to the avePagasot/oant nf ect ed
and infected cells wi thout conpound treatnment. Percent inhibition of virus
is determned by the follow ng fornul at0130 Percent inhibition of virus =
(1-((ave. untreated uninfected cells - treated infected cells) / (ave.
untreated uninfected cells - ave. untreated infected cells)))x 100 WO
02/070: 170 128 References: PCT/US02/ 06037 1. Averett, D R, Anti-HYV
conpound assessnent by two novel hi ghﬂ_gagamty assays, J. Vi rol. Methods

t

23: 263m7Al), 1.980m, BH)Z 7.23c(mweht); 4.83@s ab (s, 34Ty a{ﬂﬁdmaﬁﬂ),sﬁ 2p(se3H),

col ori t n Al DS Res. and Human
et rovi PR led L MY ER T SR P E s E Oy

5-chloro-2' 3" -deoxy-3' fluorouridine (935U83) a sel ecti ve anti - human

g m"runo 8qhkogi cal
profil ThdiipRY NJ(‘{Xgents anl(‘j\:,’”thame"?r'g5 dklllzi?h 38 (7): “16 SCE?S%%qblo 4,
Dor ns$ fehlom-S=cyanabenroyl) phenpxyl acetamidenunodef i ci ency VI rus synergism by

zi dovudi ne (3' azidothym di ne) and di danosi ne (di deoxyi nosine) contrasts
with the additive inhibition of normal hu BN, Mar r ow progenitor cells,
Antim cro. Agents and Chenot her.
Techni cal Bulletin #TB245. Cel
15 Assay. Antiviral actjvit
i nvention, have anti-HI

jution Cell Proliferation
Coppounds of the present

: un#ls that have anti-HV
activity in the range |Csd type and nutant viruses.
Table 20 1 shows a conpari spn between the anti-HV activity of conpounds
delivered by the conpounds |f t he @resent invention and conpounds 1 a - 1 g
of Watt et al. J. Med. Chen 1995, vol. 38, p. 1G57-166S. W indicates
wld type virus; Nev-R indicates nutamg virus. OO-NOIl i .NI OGS Oi C
25 Cpds A, 58, 40, 71 Table 1 O O-N

10 A mixture of 89 (0.044 g, 0.79 mmol), pyridine (0.0127 mL, 0.16 mmol), and methyl iodide
(0.0074 mL, 0.12 mmol) in THF (4 mL) was stirred in a sealed tube at rt. After 24 h, an

additional portion of methy! iodide (0.0074 mL) was added to the reaction mixture. After an
additional 24 h, the reaction was concentrated in vacuo and purified on silica gel, eluting with
1:1 hexanes: EtOAc, to afford 93 as an orange solid (0.028 g, 63%). 'H NMR (DMSO-dj,

15 300 MHz) 6 9.47 (s, 1H), 8.29 (m, 1H), 8.15 (m, 1H), 8.08 (m, 1H), 7.65-7.84 (m, 4H), 7.54
(d, 1H), 7.23 (s, 1H), 4.84 (s, 2H), 3.26 (s, 3H), 2.24, 6H); LC-MS (ES™) m/z 574 (M+H)",
(ES) m/z 572 M-H)".

Example 33: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-/V-{4-

20 [(hexanoylamino)sulfonyl]-2-methylphenyl}acetamide, sodium salt

Na+

94



Ol ~RC Cpds le-lg WD 02/070470 |29 PCT/US02/ 06037 Cpd No. Structure
W (nM Nev-R (nM Nc 0.5-0.6 0.5-0.8 A~i 58 N 2.4 0.9 w, i CF3 40 N~
0.5-1.8 Wdodo@4701 F ~ 0.1-28 0.4-14 3 F ~ a R = OCH2CH2NPET)UB03®0280

970- 1670 1f R = OCH2CH2CH2N(Et) 2 31-47 260-370 1 g R = H 22 276-320 Exanpl e
53: 5 Pharnacokinetic studies in mal e ¥ agl e dogs Conpound 34 (634A in

tabl es and on plots) was dosed as a solid as well as in solution formto
mal e beagl e dogs according to the follow ng protocol. Plasma sanples were
anal yzed using the follow ng nethods: 10 Bl ood sanples fromthe test
animals were drawn at periodic intervals, before, and after adm nistration
of the StgsA:articles. The sanples were dispensed into chilled (~ +4C) bl ood
t ubes contai ning EDTA anti coagul ant which were stored "on ice" (~ +4C)
prior to centrifugation and separation of the plasma fractions. The plasma
sanples were transferred 15 to frozen sggQrage (-20C) w thin 30 m nutes of
‘bl ood sanpli ng. WO 02/ 070=t 70 13UH3CT Us02106037 Tr eat ment Dosi ngGr . No.

of DoseSessi onNo. Mal esTest Apti O eQ{g

~m-) Vol . Vehi cl eRout g] KQIPE@00: ut,EWWa 341052. Oat er
(30: 20: 50p010 nlVehi cl @ ngTest @ﬂﬁ‘@l : Cnpd.  34HPMCCr ospovi done: | O
mM.352 (solid dose)ll G §Gapsul e / Lact 0s@ Anhydr at ePO Wat er | OkgDog(
10:1: 20 w w w) . PE&A00: $ol utol ;i WB61Cnhpd. 34150. 2ater (30:20: 50N2

"' LVehi cl eV/v/ V) Tcst Ardlicle sCbr age: As ReceivedComments: Protect from

| i ght Dosage Form sanpl &: O g pre-doseStorage O Plasma: -70COver ni ght
Fast: YesFood Return: 4 hours post-do98ng
5

Hexanoyl chloride (Aldrich, 0.026 mL, 0.19 mmol) was added dropwise to a mixture of 40
(0.085 g, 0.16 mmol) and DMAP (0.05 g, 0.41 mmol) in CH;Cl; (6 mL) and the resulting
solution was stirred at rt. After 2 h, the reaction was cooled to 0 °C, washed with 1 N HCI

(2X), water (1X), and brine. The organic layer was separated and concentrated in vacuo.
10 The resulting residue was purified by silica gel TLC prep plate eluted with 1:1 EtOAc:
hexanes to afford 95 as a white solid (0.045 g, 45%). 'H NMR (DMSO-d;, 300 MHz) 3
11.95 (bs, 1H), 9.47 (s, 1H), 8.28 (m, 1H), 8.15 (m, 1H), 8.07 (m, 1H), 7.64-7.79 (m, 4H),
7.53 (d, 1H), 7.22 (d, 1H), 4.83 (s, 2H), 2.22 (s, 3H), 2.16 (m, 2H), 1.38 (m, 2H), 1.06-1.22
(m, 4H), 0.78 (t, 3H); LC-MS (ES") m/z 616 (M+H)", (ES") m/z 614 (M-H)".
15
Step B:

Benzophenone 95 (0.045 g, 0.073 mmol) was combined with 1 N NaOH (0.08 mL, 0.08
mmol), water (400 mL) and 1,4-dioxane (0.5 mL). The resulting solution was lyophilized to

20 afford 94 as an off-white solid (0.039 g, 83%). 'H NMR (DMSO-ds, 300 MHz) § 9.31 (s,
1H), 8.30 (s, 1H), 8.15 (s, 1H), 8.08 (s, 1H), 7.44-7.67 (m, 4H), 7.36 (d, 1H), 7.22 (d, 1H),
4.78 (s, 2H), 2.10 (s, 3H), 1.84 (m, 2H), 1.35 (m, 2H), 1.12-1.22 (m, 4H), 0.81 (t, 3H); LC-
MS (ES") m/z 616 (M+H)", (ES™) m/z 638 (M+Na)".

25 Example 34: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy}-N-{4-
[(heptanoylamino)sulfonyl]-2-methylphenyl}acetamide, sodium salt



Sanmpl e Col |l ection Ti mesDosi ngSessi onHemat ol ogyCl i n. Chem Bl ood/ Pl asmaPri or
To Treatnent For Pre-Pre-Dose, 5, t 5, 3omn. and t, 2, 4, 8, 10, 12, and
24 hrs posdo3Gtoutly Heal t h Assessnent doseAnt i coagul ant EDTARCRASDY#AT ue/ p. 5
m.1.8 nmL5nliTine oint 5 Sanple Preparatjgn The plasnma sanples were thawed at
roomtenperature, vortex-mxed for 10 EE%onds, and 100wL al i quots
transferred to 96-well mcro-plates. Aliquots (1001tL) of spiked plasma | 0
calibration standards (typical concentration range = 1 - 250 ~tg/L)
together with quality control (QC) sanples were dispensed into the
m cro-pl ates al ongsi de the sanples. Acetonitrile (4001tL) was added to each
sanpl e, standard and QC sanple to gqecpbgt e plasma proteins. The
‘m cro-plates were placed on a phateNshaker Tor two mnutes to mx the
contents of the wells and Yhefy celitri d (3000 x g for 10 mnutes). 15
WO 02/ 070N70 | 31 PERUS82/0603%, TRe supér qotrongy of the wells were
transferred to a fres at e and t@éﬁcb,aporated todryness at 37C
under a stream of (Qz- resi dues were reconstituted
in 100pL vol unmes of ac? onitrigie : water : acetic acid (40:59.9:0.1 v/v/v)
and 20~tL vol unes were panal yzed by HPLC-M5-M5. 5 HPLC- M5- MS Condi ti ons HPLC
Condi ti ons A nodel HP 1100 binary (hig@ pressure m xi ng) sol vent delivery
system (Agilant 10 Technol ogi es) was uUsed to generate the nobile phase
gradi ent described below at a flowrate of 0.4nL/m nute. An Agua C-8 HPLC
col unn Y8P@icron particle size, 20mm x 2m{id], Phenomenex Inc.) was used
to separate the sanple extracts prior to detection by M5-MS. 15 Gradi ent
Condi ti ons Mobil e phase "A"; Oéiz;gfetpdaacid (ag.) pH adjusted to 4.6 with
9
a

anmoni um hydr oxi de acetonitril 5 v) Mobil e phase "B"; acetonitrile
%G alli e of iH e; Ti me% BEvent 0201 nj ect
¢ 2052 ;Nqnb?wn@aop Time M5-MS
“0

Q20
© 0

acetic acid (99.9:0.1 v/v
Sanmpl e195Sanpl e Sefsé
Condi ti ons

97

Heptanoy! chloride (Aldrich, 0.028 mL, 0.18 mmol) was added dropwise to a mixture of 40

10 (0.077 g, 0.15 mmol) and DMAP (0.05 g, 0.41 mmol) in CH,Cl; (6 mL) and the resulting
solution was stirred at rt. After 2 h, the reaction was then cooled to 0 °C, washed with 1 N
HCI (2X), water (1X) and brine. The organic layer was separated and concentrated in vacuo.
The resulting residue was purified by silica gel TLC prep plate eluted with 1:1 EtOAc:
hexanes to afford 97 as a white solid (0.058 g, 61%). 'H NMR (DMSO-dg, 300 MHz) $ 11.94

15 (s, 1H), 9.47 (s, 1H), 8.28 (m, 1H), 8.15 (m, 1H), 8.07 (m, 1H), 7.78 (d, 1H), 7.64-7.71 (m,
3H), 7.54 (d, 1H), 7.22 (d, 1H), 4.83 (s, 2H), 2.22 (s, 3H), 2.16 (m, 2H), 1.37 (m, 2H), 1.10-
1.22 (m, 5H), 0.79 (m, 3H); LC-MS (ES") m/z 630 (M+H)", (ES") m/z 628 (M-H)".

Step B:

20
Benzophenone 97 (0.058 g, 0.092 mmol) was combined with 1 N NaOH (0.10 mL, 0.10
mmol) and water (300 mL). The resulting solution was lyophilized to afford 96 as an off-
white solid (0.047 g, 78%). 'H NMR (DMSO-d;, 300 MHz) § 9.31 (s, 1H), 8.30 (m, 1H),
8.15 (m, 1H), 8.08 (m, 1H), 7.67 (dd, 1H), 7.37-7.53 (m, 4H), 7.22 (d, 1H), 4.78 (s, 2H), 2.10



25 Aut osanpl er; HTS-PAL (Leap Technol ogi es) Ms-Ms System Sciex APl 365 or
APl 3000 (Sciex Inc.) Source: Turbo |onSpray WO 02/ 070: 170 132

| oni zat i om0 oMematd ve Dwel | Time: 150nsec/ anal yte 5 ConpouRGTS5e20408T

Condi ti ons; ConpoundMMQ@ mz@ mzOilic aRi ngCollision

Ener gy34596 4S72.1289. 73016040 eV Dat al®educti on PCT/ 0S02/ 06037 10 The
nmeasur enment of signal peaks areas, calibration and quantification were
carried out using the Turbo-Quan V 1.5 (Sciex Inc.) data acquisition and
processi ng software (DAQ suite. The DAQ sof tware generat ed sanpl e
concentration results tables in Excel Mcrosoft Inc.) spreadsheet

f or mat .(s,18s &.8¢4ma 2Her le3p(racis édzulszih@ﬂ,t , P83 0w 3HXAC MS:@ES VB 63tro " PK
-Sol ut i e h Services) to calculate the values of the
cited gﬂéﬂﬁ)at@%ugm{%%ﬁl@iﬁgg)anet ers using a "non-conpartnental” approach
based on area under the concentration tine curve (AUC) neasurenents using
'the classical trapezoidal rule. Table 2. Summary of the pharnmacokinetic

data n -N-

o, D L R R ek Ay . arpa,
rrpd CndGodit g 0 ity O fo@rybip W emyd i cetaidieyso@iuym ealt ud ( ar ea) (pg/ L) (pg/ L) tvzinl (a
rea) (L/ hr/kg) (L/kg) (hours) (ng-hr/L)341. 057P01483. 311. 72. 740. 416. 590(sol uti o

n) 3410. 57P019204. 08. 532. 30. 354. 1| 06( sal uti on) 34 ~0. 87~PO
(solid)91.34.09.91.610.577.864 Wp O )"@7%2,0 133 PCT/ US02/ 06037 The

results denpnstrate that phe Cpr‘aln/l‘& rl stration of conmpound 34 resulted in
excel | ent -
Cl 0 SiNY\/\/\/CHs
(J 1) ol
I Ci
98
10
Step A:
4 CHs

929
15

Octanoyl chloride (Aldrich, 0.0304 mL, 0.178 mmol) was added dropwise to a mixture of 40
(0.077 g, 0.15 mmol) and DMAP (0.05 g, 0.41 mmol) in CH;Cl, (6 mL) and the resulting
solution was stirred at rt. After 2 h, the reaction was then cooled to 0 °C, washed with 1 N
HCI (2X), water (1X), and brine. The organic layer was then separated and was concentrated
20 in vacuo. The resulting residue was purified by silica gel TLC prep plate eluted with 1:1
EtOAc: hexanes to afford 99 as a white solid (0.044 g, 45%). 'H NMR (DMSO-ds, 300
MHz) & 11.94 (bs, 1H), 9.45 (s, 1H), 8.28 (m, 1H), 8.15 (m, 1H), 8.07 (m, 1H), 7.62-7.76 (m,
4H), 7.53 (d, 1H), 7.22 (d, 1H), 4.83 (s, 2H), 2.21 (s, 3H), 2.11-2.17 (m, 2H), 1.37 (m, 2H),
1.15-1.23 (m, 8H), 0.77-0.85 (m, 3H); LC-MS (ES*) m/z 644 (M+H)", (ES") m/z 642 (M-H)..
25



bi oavail ability. Results also show that the active inhibitor, conpound 40,
appears in the plasma foll ow ng adm nistration of conpound 34. 5 Exanple 54
Oral bi oav@bt/edeistai ty in mal e Sprague-Dawl ey rats Met hods WREThS0B0@3Ed wer e
generally as described in Exanple 53, with the follow ng nodifications: 10
Sanple Collection - In addition to ant]ioéoagul ant (EDTA), an enzyne

i nhi bitor cocktail containing 50 pL of 100 niM AEBSF

(4-(2-am noet hyl ) benzenessul fonyl fluoride HCl, Cal BioChem cat. no. 1 O
1500); 200 nmM Benzam de( Cal Bi oChem cat. no. 199001 ); and 200 mM EACA

(Epi sl on Am no-n-caproic acid, CalBioChemcat. no. 1381 ) in FTA

Hemagl BtepBat i on Buf fer (Becton Dickson, cat. no. 4311248) per 1 nL of

‘bl ood was added to 15 rat bl ood sanples at the tinme of collection.

HPLC- M5- M5 Condi ti ons - Chromat ography was perfornmed on a Phenonmenex Aqua C

1$ HPL@BdRoshEnnEDY (0.04108, (58 hmoDWRabhibeled vaitlz € N REOHT0078 mIN0.@f)s or Luna

'C, g colum (50 x 2 rm;1 Conpound Sﬁ_ecific_ Condi tions: dMAMTQL ni z
n zOr i frmebs ween(300snb mewérﬁ@m. b yesubiipg sohujon g lyophilized to afford 98

eV40518. 4516, 1289. 7.3 0 ¢V,,20 4,7 a

B oavhi BT T AR e SR NN PABO e 0o TR 1 b 4 34

Subst a Ng.M5 gkl BHT), @U¥E@) 1 83769G, 481), TRel@R I HEr 32 al, 1Bou. 2dase

Vehi cl g/ﬁ13 1gli”pi en'?}lAUCo). ~FaP ForEp}rrggr ngg;(k )%?ur' ng nt?gir’/() I V?PEGZOQ: Sol ut ol : WA
{or 174/2H030:190s.269), 186500 ARhor $h] ADEMEEOR), 0.80-0.86 (m, 3H); LCMS (ES") m/

aci dP n s 29 iMannitol (20:0.1:79,9)(n=1)7Form 1POL10. 5%
HPMC E@% %ﬁ )gfs?a \{%ge%@gi&%rphPo 0) 8(7PEG400: Sol u%gl :V\zater95l G3Fr ee
aci d(sol n) (30:20:50) 12341Ano hPQO, g70. 5% HPMC, 1268( susp) 0. 1 %ween- 80

6941LNaAnor ph. 0~0. 87PBS50(
10 Example 36: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-

[(nonanoylamino)sulfonyl]phenyl}acetamide, sodium salt

0
100
15
Step A:
y CH,
N
e dhd !
SACHRG)
I Cl
101
20

Nonanoy! chloride (Aldrich, 0.038 mL, 0.18 mmol) was added dropwise to a mixture of 40
(0.077 g, 0.15 mmol) and DMAP (0.05 g, 0.41 mmol) in CH,Cl; (6 mL) and the resulting
solution was stirred at rt. Afier 2 h, the reaction was then cooled to 0 °C, washed with 1 N

HCI (2X), water (1X), and brine. The organic layer was then separated and concentrated in



) 39634Form 1PQ0. 79Lact ose anhydrat e54940(solid)(2:1)t 187 "AUCo_~, area
under the plasma concentration-tinme curve extrapolated to infinity;, FaPP,
approxi mave opoak7di oavail ability, based on ratio of dose-remrusat/iedt mean
AUCo. ", values for 40 followi ng PO adm nistration of 40 or 41 and salts
thereof and IV adm ni stration of 40, é%ressed as a percentage; NC, not
~calculable (plasma | evels 5 below detection |imt). L Doses of 41 and salts
t her eof expressed as nol ar equival ent doses of 40. "ND, not determ ned. The
results denonstrate that oral adm nistration of conmpound 34 resulted in

i nproved 10 bioavailability in conparison to the parent conpound 40.

Resul t yaaics ol'tetresultingtesidne was piified bhsibita gal TLEopisD piade ﬂlgteda'aﬂehrls in the

Sor ubi BOpeRRRTE DR LR R R Mo MR A1, K

vi al C(‘Mﬁ%jslwgﬂs "[‘H) 4@(s11H) hlpﬂn (mvaltmrs 19{mP IS 80 7c@i, hanay esleaxfmar

'stir bar was put . The vials were closed wmth caps and %aced on

stir pl7a64e7.7Ti6m, 3Hm7| %%(dwéﬂh 7522 (ds &), 283 (e.03H): 823, 2. 16m éH), 1

accurni® S ot 9 i OO S L3R ong PR R ghe by

m cropigpette. The solubility was determ ned by HPLC with LTV det ector and
agai nst standard. 5 Table 4 Solubility of conpounds 40, 41 and salts of
compound 41 Salt FornCrystal FornSolventSolubility (mg/m)0.1N

HC ND(:%&BEd 40For m 1Phosphat e buffer (pH 7.4) NDSI FO. 0029conpound 41Form
10. 1N orm 1wat er 92For m 4wat er 2. 5sodi um sal t For m 9wat er >100For m
10wat er >100For m 12wat er > 100Anor phouswat er > 100Cal ci um sal t Form

2wat er 0. 7Et hanol am neFor m 1wat er 2. 5Chol i ne, ~Form 1wat er 66 ND = _n

et cit draonlorens HILLHE 1063 el eewabinet o S SEld PATSHANDIER 10 The
t
Soi ubi PTPGDNE LS T RSOt oR Vs HepbAiZ A &1 ESrg 10UA MBIV e

of 2- [Asoﬁbz@osng E(@A,FHII-DNMI*O'(IDM&D@&B@@MHZ)WW@iPII) 8.30 (m 1H), 8.15 (m,
{2- met hyl épr opi on I am no) sul fon 6dedghenyl acetam de, choline salt Form1l
20 The dby808I(manH), %&@V&m, 44, Jc §Hpf 1.3 7& (5e2Rhat i0de ¥t of

2-[4-c 3 I n
{2- met E{[?‘{ f)‘?f% pllgﬁ 5%@0@& Qony i W?B%%\]eitsgﬁsaem/ﬁlgrs%(lgg%_%r’rgz%e)d from
t hr egs dia®8eiMRAa)X-ray diffraction dat a collected at 150(2)K using a

crystal produced by recrystallization fromacetonitrile using slow cooling

t echni qu:Jes Final lattice paraneters were determ ned froma refinenent of
t he refExampledd: risapr@pyddcil4-chloro-2-(3-chloro-5-

cyanobenzoyl)phenoxylacetyl}amino)-3-methylphenyl]sulfonylcarbamate, sodium salt

H CH,
N Na+
o oY -
Cl (o] N._0O._CH,
85 )
0 Tl g,
(l Cl
20

102

Step A:



WO 02/ 070a70 136 PCT/ US02/ 06037 Noni us KappaCCD diffractoneter. 49834 data
on the diffractoneter over the range 5.92 < 2 0, S 50.69 using graphite
nonochr ovad ezfoTetoybdenum radi ati on (~, Ka, = 0.710730. The PSTIUs02/06087 was

sol ved by direct nmethods and refined using a full-matrix |east-squares
procedure whi ch converged (Namax = 0.6@7 to val ues of the conventiona
crystall ographic 5 residuals R1L = 0.050 for observed data, and RL = 0. 067
(WR2 = 0.132) for all data. Powder patterns cal cul ated using the single
crystal results show good agreenent in peak positions with the neasured
x-ray powder diffraction results (Table 5). Table 5. Sanpling of d-spacing,
2-theta and rel ative intensitycalculaﬁedcﬁhon1the single crystal XRD
-structuralparaneters.d-spacing+2-Lh%;ﬂ el’ati ved- spaci ng+2-thetarel ati veinte
nsity*intensity*16.95. 234. 22§ 34412, 8621H 44010. 18. 8574. 121. 7308. 510. 5
174.122. 0237. 312. 14047182 96, 713, £2940272:31 . ‘124, 022. 4135. 915. 014
3. 923. 1455. 615. 7683. 823. 233.823. 974 Z717. DA33. 823. 7344. 420. 0303. 7
23.8134. 420. 4223. 724. 221 . 62F3. 724. 3564. 320. 8513.625. 0804. 320. 943.525. 1
704.221.027* As is well k‘omn i ngXRPD studies, preferred orientation can
significantly distortrel ajive intensities+ The roomtenperature unit cel

is a=20.911 t~, b= 7.854kc = 21.46 (3=105.96,V = 3389.33 and the

wavel ength, (~, Cu, Ka, = 1.54A) WO 02 0470 137 CLAIMS 1. A conpound of
formula (I ~ ~ = [ein:

A) RBOOI~R -] ~Ra 4./ 6 Rz wh
PCT/ Usdwme%ndrhhmfognetﬁél OM i Telugng, Sldnchs er?é ‘th}éé‘iﬁﬁ’éﬁ) s ddedcted from
th | $H; ’ nd- ) ; hBAS TOAK
bl kosy BRR{E T 2hifrhr AAGH0E 2 o dnd AP (CRRIRLD, 93 CHLER (6
whi ch rfal) el thptrésattalgl spligiohstaststitrediatmt.t Aftar 3 bpthe r¢acton waetededs G {oamd he

i sti, f hal . ~ | oal kyl ~ .4 1 d
et of ocyeshed wep IR Biecteny et Hanf pout pid eatailing  n a

substit s ﬁlv@:fstc%g‘eﬁ RQUPENS: B AP fERRR! Whitkd vath da QOH, MR HeURKbs (8-~
daryl , - ~cycl oal kyl, and heterocycle; and 15 heterocycle, optionally

subst i tmipahdnit bried eTloy resulting sellsbwas dissoivedse Cébbecdal 01‘353,@1’1@ washed
consistin f | oge C ~ 8al kyl , - _ ~ I . 4ar
het eﬂ%c‘y’(ﬂg 8% lﬂgﬁ?@qs reljf l@c"t"é’ﬁ“‘fsﬁﬂ%?‘ﬁé a§?“lflf§ %rgﬁgk\};]%flbﬁ&t %?°t%@8¥%&§???3‘ﬁa| ogen,
C ~ _8ahk¥loanice¥er wdldeparkied, driddl v¥t RIFROY, filtérBariibnadért@ad in vacuo to

afford 103 as a yellow glass (0.042 g, 36% crude yield). The product was carried on without

further purification. LC-MS (ES*) m/z 604 (M+H)", (ES") m/z 602 (M-H)".

15 Step B:

Benzophenone 103 (0.042 g, 0.07 mmol) was combined with 1 N NaOH (0.076 mL, 0.076
mmol) and water (50 mL). The resulting solution was lyophilized to afford 102 as an off-
white solid (0.028 g, 64%). 'H NMR (DMSO-ds, 300 MHz) § 9.32 (s, 1H), 8.30 (m, 1H),

20 8.15(m, 1H), 8.08 (m, 1H), 7.67 (dd, 1H), 7.51-7.53 (m, 2H), 7.46 (dd, 1H), 7.38 (d, 1H),
7.22 (d, 1H), 4.78 (s, 2H), 3.66 (q, 2H), 2.11 (s, 3H), 1.00 (t, 3H); LC-MS (ES™) m/z 612
(M+H)*, (ES") m/z 610 (M-H)".

Example 38: ethyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]acetyl}amino)-3-

25 methylphenyl]sulfonylcarbamate, sodium salt



R3 is selected fromthe group consisting of hydroxy, halogen, -CF3, -NOz

and C~_

- S( O zN=yaRApm+and - S(O zN=CR (R ) RS is sel ected fromprCTaISO2/060p7
ing of hydrogen, C~_i 4aryl, gal kyl, C3_6cycl oal kyl C ~ _ 8al kyl

consi st

and C3_

- CHz O (CH2CHz0) CHzCHZOCHS wherein n is 0-4; WD 02/ 070a70
PCT/ US02/ 06037 138 R is selected fromthe group consisting of
C3_~cycl oal kyl G _gal kyl, hydroxyC, gal kyl, C~_ ~4aryl, heterocycle
optionally substituted with C-_S$al kyl C~CH3aaryI C~ 8al kyl, -(CHZCHzO) ~- CH3

‘where n= 1-4, al koxyC ~ _8alKk I

-OC(OR 2; . 5R8is select
C3_~cycl oal kyl C~_gal K
sel ected fromthe group

NHz H3

Xyl ,

S5 4 Darfdhet erocycl e; R’

1 OH'~H-NH CH3

of hydr@geno -CH3 ~, ~ ~ ~NHz ~OH ,
~CH3 CH3~ NHz CH3 ~CHO ' O ~ OH3 NHZ

~cycloal kyl ; R~ is selected fro‘rﬁgt he group consisting of -C(OR,
-C(OOR, -C(O)C(O)CR 25 -C(OCHNR zR 3)R ~, al koxyC, _8alkyl and

is

10" ~S~~CCHs~ ~, ~OH OH ), and’ C|SH 100 R z and R 3 are |ndependently
selected fromthe group cygnsi sting of hydrogen, C, _8alkyl, C3_
6cycl oal kyl and C6_, 4aryl; or a phar nia&eutl cal |y acceptabl e derivative

t her eof .
Step A:
5
y  CHs
N
e ~
SRR
O

I Cl

105

10

15

20

Ethyl chloroformate (Aldrich, 0.022 mL, 0.23 mmol) was added dropwise to a mixture of 40
(0.1 g, 0.2 mmol) and DMAP (0.024 g, 0.19 mmol) in CH,Cl; (6 mL) and the resulting
solution was stirred at rt. After 1 h, the reaction was washed with 1 N HCI (2X), hexane (6
mL) was added. The resulting suspension was cooled to 0 °C for an hour, filtered, washed
with Et;0, and air-dried to afford 105 as a white solid (0.095g, 83%). 'H NMR (DMSO-ds,
400 MHz) 5 11.91 (bs, 1H), 9.49 (s, 1H), 8.28 (m, 1H), 8.16 (s, 1H), 8.07 (s, 1H), 7.79 (d,
1H), 7.71 (m, 1H), 7.67 (dd, 2H), 7.54 (d, 1H), 7.23 (d, 1H), 4.84 (s, 2H), 4.00 (q, 2H), 2.22
(s, 3H), 1.10 (t, 3H).

Step B:

Benzophenone 105 (0.095 g, 0.161 mmol) was combined with 1 N NaOH (0.177 mL, 0.177
mmol) and water (180 mL). The resulting solution was lyophilized to afford 104 as a white
solid (0.083 g, 85%). "H NMR (DMSO-d;, 300 MHz) 6 9.32 (s, 1H), 8.30 (m, 1H), 8.15 (m,
1H), 8.08 (m, 1H), 7.67 (dd, 1H), 7.51-7.53 (m, 2H), 7.46 (dd, 1H), 7.38 (d, 1H), 7.22 (d,

8al kyl; 20 R4 is selected fromthe group consisting of -S(0O zNRSR-~,

Dd\ﬂth kyNaopt ional 1y substituted with
heup consi sting of C, _galkyl,



2. A conpound of formula (1A) according to claim1l wherein: 15 R is a
substituent in either the 3 or 5 position, or both the 3 and 5 positions,
i ndependam@log/0ddiect ed from the group consisting of hal og@GI/USGEBG03T,
_8al kyl, am noC, _8al kyl, al koxy, WO 02/ 070a70 PCT/ US02/ 06037 139 - CN,

-NOz, -NH2, -SRB, -S(ORB, -S(CGzRB, -C’O RB; Cz_bal kenyl which may be
optionally substituted with a substituent selected fromthe group
consi sting of hydroxy, hal ogen, C3_~cycloal kyl, C~_, 4aryl and heterocycle;

CZ_~al kynyl which nay be optionally substituted with a substituent selected
fromthe group consisting of hﬁ roi% hal o%é G 5 ldaryl, .

c3 6cyc111‘8a1447§l(5 25003 A6 (@rdBy 21 L (s, 3R0, heQ &y 3 IGMBEHRS brdl 612 A t ut ed
with o - ]?Iuﬁtltuents sel ected fromthe group consisting of

hal ogegﬁsé §§ )SCN C~_ ~4daryl C,_Bal kyl and heterocycle; Rz is

sel ected fromthe group consisting of hydrogen, halogen, C, _Balkyl, -NQz,

-NH2,  Gixanfiple!3pt imm [4-(@&%1:&% zatxemyro-myﬁﬁobeﬁz&ﬁb;ﬂ%edyrhéam}hhﬁn@t oup
consi stTng r ox al ogen, -CF3, -NOz and C~_Balkyl; R4 1s selected

from? rﬂengrﬂudph@uﬂbnépm MQSQﬂmwlt S(0) ZN=C(OR~) z and

-S(O zN=CR~(OR7); RS is selected fromthe group consisting of hydrogen, C6_
i daryl, Ci _Balkyl, C3_6cycloal kylCi | kyl and C3_6cycl oal kyl; 15 R6
is selected fromthe group consisting af cgO)RD C( O ORS, C(O}C(O)CR?
-C(O CH(NR~ zR~ 3)R~ ~ , al kogyC Nk\‘\nd\'a*CHZO (CH2CH20) " - CHZCHZOCHS,
wherein nis 0-4;, R i ou copgsi sting of

C3_6cycl oal kyl C~_Bal kyt,
optionally substituted w

sel ectlled fromth
oxyCryBal kyI 73\ gr yCH, het erocycl e

Hal Ky, C- ary? Bal kyl, - (CH2CHz20
O"-CH3, where n= 1-4, alk Bal kyI and C, _Bal kyl opti onal |y
substituted with -OC(O R-zjj RB isClsel ected fromthe group consi sting of C
i _Balkyl, C3_~cycloal kylQy _Balkyl, C3_~cycloalkyl, C6_taaryl and
heterocycle; R 1 is selected fromthm(group consi stl ng of hydrogen, WO

02/ 070470 PCT/ US02/ 06037 140 r --CH3 ~ / ; NH2 , , , ~OH ~ ~ NHz ~CH~
OI-%EEACH~~CI-|~,~CHaTCJ-B,~NHzIOI'CHBOH~CH~ ~NH ~OH ?z O
S ~ b ~~ J. ~ , ~OHi , and ~SH , R-2 and R-3 are independently

sel ected fromthe group consisting of hydlrﬁq_g C~_gal kyl, C3_ bcycl oal kyl
b

and C6_~4aryl; or a pharmaceutically agce Ie derivative thereof. 5 3. A
conpound of for mula (1 A) accorgli n@/l\cfr k@i V\Qer ei n:

Ci 0 N O,
SAPHRC S

il Cl

107

15 Methyl chloroformate (Acros, 0.018 mL, 0.23 mmol) was added dropwise to a mixture of 40
(0.1 g, 0.2 mmol) and DMAP (0.024 g, 0.19 mmol) in CH;Cl; (6 mL) and the resulting
solution was stirred at rt. After 1 h, the reaction was washed with 1 N HCl (2X), and hexane
(6 mL) was added. The resulting suspension was cooled to 0 °C for 1 h, filtered, washed with
Et,0, and air-dried to afford 107 as a white solid (0.102 g, 87%). 'H NMR (DMSO-d;, 300

20 MHz) & 12.00 (bs, 1H), 9.50 (s, 1H), 8.29 (s, 1H), 8.16 (m, 1H), 8.07 (m, 1H), 7.79 (d, 1H),
7.65-7.71 (m, 3H), 7.54 (d, 1H), 7.23 (d, 1H), 4.84 (s, 2H), 3.56 (s, 3H), 2.23 (s, 3H).

Step B:




R is a substituent in the 3 or 5 position, or in both the 3 and 5
positions, independently selected fromthe group consisting of hal ogen, C ~
_8al kyl , wa@Bzomath -CN;, R2 is selected from the group consipetriusg2/edoshal ogen,
G _8al kyl, -NOz, -CF3 and al koxy; 10 is O _galkyl; R4 is selected from
the group consisting of -S(0) ZNRSR-~, é@O) ZN=C(OR~)z and -S(CG 2N=-CR (OR);
RS is selected fromthe group consisting of hydrogen, C~_idaryl, C, 8alkyl,
C3_6cycl oal kyl C~_ 8cycl oal kyl and C3.6cycloal kyl; 15 R6 is selected firom
t he group consisting of -C(OR, -C(OOR, - C(O)CH(NR~ZR~ 3)R ~,

-C(O OC(O al koxyC~_ 8al kyl and CH20- gCHZCHZO "- CHzCHZOCH3, wherein n
is O- 4BeRzoml@ngr@¢ Hb’lté’d)%gaﬁxwﬁ@rgpldu\@soon ingdl widh LN NaOH (0.185 mL, 0.185

‘ K |

op1 onaPraDat e Sedtingy ARERBReBM s Ropiith fo ABXTAF A et
VO 02/ WAfiee/1id40.08L ¢ &18@)2/ 'PORRIR @)Ms@ﬂa@, 300 81187)59. zzes IHb ksnzyéﬁll 1H)ga| kyl
and C, _8al kyl otlonallésubstltuted wth - OR ~ is selected

fromt WelSQ@md;H)c&ﬁ&(st THy 087 (ddtidly &b 1r T (m, 2H), 140 (dd,d%ﬂ%m&z(dHHD-l I ~H~NH

o s T2k iy S8 . 32, 2D RS SRS e PSS e o 1 e

group eeBshe(MrH) of hydrogen, C, _8alkyl, C3_ cycloalkyl and C~_~4aryl; or
a pharmaceutically acceptable derivative thereof. 10 4. A conpound of

formula (1A) according to claim1l wherein: R~ is a substituent in the 3 or
5 position, or in both the 3 and 5 positions, independently selected from
the gr duample 905 24[hghloro+2a(3ecidoro-Lcyanabehkgyl)pheapgy | aMd2-n@thyRE- i s hal ogen;

i 8al k 15 R ted fromt p consisting of
- S( O}SOZ&ﬂgﬁplong’iﬁl@nﬁﬂlaoaﬂ]ﬁﬂyﬁ,}@ce@w%ﬁg&gn?ﬁ'ﬁ}; RS is selected fromthe
group consisting of hydrogen, C~_, 4aryl, C, _$al kyI , C3_6cycloal kyl C i
8al kyl and C3_6cycl oal kyl; R6 is sel ect ed fromthe group consisting of
-C{OR-, -CCOORS, -C(OCH NR~zR~3) R~ ﬁ sal koxyC) _gal kyl and
- CHZO ( CHz CH20) " - CHZCHZOCHS, %hergyn\[(n L SAQ- 4;Na+

Cl o] _N_
O O oS ot
O
Il Cl
34
BF\QCH
Br

35

A solution of 1,3,5-tribromobenzene (9.44 g, 30 mmol) in 120 mL of ether was cooled to —-78

Step A:

15

°C in a dry ice/acetone bath. #-Butyllithium (13.2 mL of 2.5 M solution in hexanes, 33
mmol) was added dropwise over 10 min. The resulting mixture was stirred at —78 °C for an
20 additional 10 min, then hexachloroethane (7.15 g, 30.2 mmol) was added in small portions
over 3 min. The reaction mixture was then stirred for 15 min at =78 °C, followed by 3.2 h at
rt. The mixture was partitioned between 100 mL of water and 100 mL of EtOAc. The
aqueous layer was separated and extracted with an additional 100 mL of EtOAc. The

combined organic layers were then dried over MgSQ,, filtered, and concentrated in vacuo to



WD 02/ 070:170 142 PCT/ US02/ 06037 R7 is selected fromthe group consisting
of C3_~cycl oal kyl C, _8al kyl, hydroxyC, _galkyl, C6_ ~ 4daryl, heterocycle
optional lwosghmuid uted with C ~ _S$al kyl, C~_, 4daryl C ~ _g&CaHyUs02/06037
-(CHzCHzO) ~- CH3, where n= 1-4, al koxyC, %$al kyl and C, _gal kyl optionally
substituted wth -OC(OR z; 5 R is sbilected from the group consisting of
hydrogen and rCH3 ~ /~NHZ ', "OOH , NH2H~ -~ ~NHOH CHHI ~ -r 'CH3 CH CHI NHZ
, CHH CHO' O NH”™ "OH0OS WOCH '"OH ~OH ,i , andASH ; R Z and R 3 are

i ndependent |y selected fromthe group consisting of hydrogen, C, _galkyl,
C3_ 6cycl oal kyl and C6_~4aryl; or a pharnmaceutically acceptable derivative
t her eofgivel35 & a pale brpausadidd?. 72@; A6Va. (H NMREEDQI, 360 MHZ) &7.67 ¢, MiBr ei n: R
is a su})d‘zﬁqt ei_gt in the 3 or 5 position, or in both the 3 and 5 positions,
I ndepen ’§ el ected fromthe group consisting of halogen, C, _8alkyl,
-CF3 and -CN;, RZ is halogen; 15 R3 is C~_galkyl; R4 is -S(0O zNR5RG;

Step B:
o oChs
ROAS
5 Cl Cl

36
A reactor (reactor 1) was charged with amide 7 (1.0 wt) and methyl tert-butyl ether (MTBE,
12 vol). A separate reactor (reactor 2) was charged with 35 (1.76 wt) and MTBE (12 vol).
The reactors were cooled to —50 °C and »-BuLi (2.5 M, 2.08 vol) was added to reactor 1 ata
10 rate to maintain temperature at less than -40 °C. When the addition was complete, the
reaction was stirred for an additional 5 min. The slurried contents of reactor 2 were
transferred rapidly to reactor 1 by vacuum transfer line. The temperature was allowed to rise
to 5 °C over 60 min and 4N HCI (2.1 vol) was stirred into the mixture. After 5 min, stirring
was stopped and the phases were allowed to separate. The aqueous phase was discarded. A
15 second portion of 4N HCl (2.1 vol) was added, the mixture was stirred, allowed to separate
and the aqueous phase was discarded. The mixture was then heated until 14 volumes was
removed. Heptane (9 vol) was added and distillation was continued until the internal
temperature reached 83 °C (at this point the solvent ratio was 14% MTBE/86% heptane).
The temperature was allowed to rise to 20 °C over 8 h. The mixture was cooled to 0 °C for 1
20 h, the product was collected by filtration, and was washed with a minimum volume of
heptane. The product was dried at 45 °C for 16 h in vacuo to afford 36 (72-85%). '"H NMR
(CDCls, 300 MHz) 8 7.76 (t, 1 H), 7.70 (t, 1 H), 7.65 (t, 1 H), 7.47 (dd, 1 H), 7.36( d, 1 H),
6.95 (d, 1 H), 3.72 (s, 3 H).

25 Step C:



RS is selected fromthe group consisting of hydrogen, C, _8alkyl,

C3_~cycl oal kyl C, _aal kyl and C3_~cycloalkyl; R6 is selected fromthe group
consi sti NYoo/070@¢) RD and - C(O) OR7; WO 02/ 070470 143 PCPCOAGo2/@8337 R is
sel ected fromthe group consisting of C3 6cycl oal kyl C, _gal kyl, hydroxyC,
_gal kyl, (CH2CHz-O "-CH3, where n= 1- VRS koxyC, _8alkyl and C, _8alkyl

opt i onal ly substituted with -OC(OR z; R~Zis C~_gal kyl, C3 _6cycl oal kyl
and C6_,4aryl; 5 or a pharmaceutically acceptable derivative thereof. 6. A
conpound of forrmula (IA) wherein: R is a substituent in the 3 or 5
position, or in both the 3 and S positions, independently selected fromthe
group consi sting of hal ogen, C, _8al kyb d6)I373":4and -CN; 10 RZ is hal ogen; R3
‘is C _8alkyl; R4 is -S(O zNR5 R5|s hy oge R6 is selected fromthe
group consisting of -C(OR an G 3 B} R is C _8alkyl; or a
pharmaceutically acceptabl e der| Va gof. 7. A conpound of fornula
(I'A), wherein R is a substituent he 3 and S positions,

i ndependently sel ected fromthe groQp 20 c@nsisting of hal ogen, Cl_galkyl,
-CF3 and -CN;, RZ is halogen; R3 is C, 8a| kyl; R1S -S(OZNRSRG RS is
hydrogen; 25 R6 is selected fromthe oup consisting of -C(OR and

-0 I v
{her eof g keIt caiBh oE B AR R B TBATE TRt -y
O~/ /3R] DMF-(S OvHl) lwaRzlegdsfed) for 1 h using a slow stream of argon gas well dispersed

5 into the solvent via a sub-surface gas dispersion tube. A second reactor, also fitted with a gas

dispersion tube, was thoroughly purged with nitrogen, and is charged with 36 (1.0 wt),
Zn(CN); (0.183 wt) and 1,1-bis(diphenylphosphino)ferrocene (0.012 wt).
Tris(dibenzylideneacetone)dipalladium(0) chloroform adduct (0.009 wt) was dissolved in a
portion of the de-gassed DMF (~ 0.01 vol). The reactor was charged with the balance of the

10 de-gassed DMF and the Pd catalyst / DMF mixture was added to the stirred reaction mixture.
Sub-surface argon sparging was initiated and the mixture was warmed to 70 °C over 1 h. The
mixture was stirred for 3-5 h until remaining starting material constituted less than <1% by
LC. The mixture was cooled to 0 °C and a solution consisting of water (4.5 vol), saturated
aqueous NH,4CI (3.6 vol) and concentrated NH4OH (0.9 vol) was added at a rate such that

15 internal temperature was maintained below 20 °C. After stirring for 1 h the reaction mixture
was filtered and the filter cake was washed with a total of 3 volumes of water and suctioned
dry. The resulting solid was suspended in water (4 vol) and filtered. The filter cake was re-
suspended in methanol — water (9:1) (3 vol) and collected on medium filter paper. The filter
cake was rinsed twice with cold (0 °C) methanol (2 vol each). The resulting cake was

20 transferred to a drying oven and dried under vacuum at 45 °C for 40 h to afford 37 (93%).
NMR (CDCls, 400 MHz) & 7.93 (t, 1H), 7.82 (t, 1 H), 7.76 (t, 1 H), 7.47 (dd, 1 H), 7.37 (4, |
H), 6.93 (d, 1 H), 3.67 (s, 3 H).

Step D:



wher ei n,

group consi sting of hydrogen, halogen, C-_ galkyl, -CF3 and -CN, RZ is
hal ogen; W9 0pA70870 Bal kyl ; R 4 is selected fromthe group PETHIVLN6Y7 of "

i, ~O- ,CHs OCHs , 0 OO O ~CH3 ~CHB]a]S~OI ~CH3 ~O-~H3 ' CHs O O ChHs
~ 0O-CHs OCHs OCHs , ~O-CH3 d 1

O CHs

accept abl e derivative thereof; provided that both Re and R b are not

hydrogen. WO 02/070470 |45 PCT/ US02/ 06037 9. A conpound according to
formula A according to claim8 wherein Rla and Ri b are independently
selected fromthe group consisting of halogen, -CF3 and -CN;, Rz is hal ogen;
5 R3is G _galkyl;: R4 is selected fronPth&Hroup consisting of 0 0 a'

~CH3 OOCH-~OCH3 3 CH3, 0O

10

15

20

, O- ~CH3 OCH3 O

38
To a reactor were added 37 (1.0 wt) and dichloromethane (1.8 vol). Neat BBr; (0.424 wt)

was added at such a rate as to maintain the reaction temperature <35°C. The temperature was
kept > 28° C for most of the addition to maintain solution. The reaction mixture was held at
30-35 °C for about 10 min and reaction progress was monitored by LC. The mixture was
allowed to cool to near rt, and during this time crystallization of the orange borate ester
occurred. To the precipitate was added 2-propanol (3.6 vol), while the temperature was
maintained at <32 °C. The mixture was cooled to 0 °C and was allowed to stir for 30 min.
The solid was collected, washed with isopropanol (1.5 vol), and allowed to dry under vacuum
overnight at 50-60 °C to afford 38 (93%). 'H NMR (CDCl;, 400 MHz) & 11.43 (s, 1 H),
7.84-7.82 (m, 2 H), 7.78 (t, 1 H), 7.49 (dd, 1 H), 7.34 (d, 1 H), 7.05 (d, 1 H).

Step E:

39
A reaction vessel was charged with 38 (1.0 wt), potassium carbonate (1.57 equiv, 0.74 wt),
and THF (5.0 vol). The resulting mixture was heated to about 50°C, and ethyl bromoacetate
(1.53 equiv, 0.87 wt) was added. The mixture was allowed to stir at 50°C and was monitored
by LC. The mixture was filtered, and the filter cake was washed with hot THF (3.0 vol).
Water (20 vol) was added to the mixture and it was cooled to —5 °C. Lithium hydroxide
monohydrate (2.0 equiv, 0.28 wt) was added and the resulting mixture was stirred at 0 °C for
about 60 min. The mixture was acidified by the addition of 1.5 N HCl (6-7 vol) to bring the

pH to about 4.5. The layers were separated and the lower layer was concentrated under

PCT/ US02/ 06037 5 R a and R b are independently selected fromthe

0 OCHs . or a pharmaceutically

' CH3



O, CH3, ~'"CH3 ~ and O ~CHa ; or a pharnmaceutically acceptable
derivative thereof. 1 U 10. A conpound of forrmula (IB) R3 .a~ .RS R ~~ 1|
~ ~S.. ~NW0h2/6704700 O O R, s R2 (I1B) wherein: R is one or PCOIsSo%yodast i t uent s
i ndependently sel ected fromthe group consisting of halogen, 15 -CF3, C,
_$al kyl, aminoC, _8alkyl, alkoxy, -CNII4NO2, -NHZ, -SRg, -S(ORB, -S(O) ZRS,
WO 02/ 070=Q70 PCT/ US02/ 06037 146 -C(O R8; Cz_~al kenyl which may be
optionally substituted with a substituent selected fromthe group

consi sting of hydroxy, halogen, C~_t4aryl, C3_6cycloal kyl, C-_idaryl and
het er ocycl e; Cz.sal kynyl which nmay be optionally substituted with a

subst i tvaemim $@ hgproxthataly ome-therdgrodupe. dsopsomndh@ vol ) Waschdded andtileogiature
-C3_~cycl oal kyl i 4aryl and het erocycl e; .and heterocycle, optionally
subst | G AsTRS0B: YaruPE ta Anpr el She Tl Nouer BiAera b Sths

consi stijagd Hd MerQARg drixture $a5 Kilired rably for 1.0/ &ti&dto 075 4@3&1 3Pt d
'heterocycle; R2 is selected fromthe group consisting of hydrogen, fﬁla ogen,
C~_8al Kiltered. N(s, filtéRidake Was washlelt yhithrtion esater CHB°Qurédval) dmixdtiedRdesvaalmabed
fromthe group consisting of hydr

. oxy, halogen, -CF3, -NOz and C, _gal kyl;
10 R rSnsaniOkr g ¥ 0 o GHoULIL (RE06) 1B WPe(Dll\d’§@add<909 MERY S TR Dal kyl C
~ 8 , - .
oo o oL BAYEROR I0H, 8 19 4 1A & 0BRE N SRUE, PR T ST 8 R0

C3_ 6eylcHyal ly@s, 2H). C~_ ~ daryl, or R S and R Gtogether with the atomto
which they are attached forma ring, which optionally includes one or nore
het eroatons selected fromthe group 15 consisting of NN Oand S, wherein N
may be ng%iFQnal |y substituted with a substituent selected fromthe group
consi st of hydrogen, C, _galkyl and C~_,aaryl C, _8alkyl; or a
pharmaceutically acceptable derivative theregf, 11. A conpound of formula
(IB) according to claim8 wherein: 20.R nes Q_substituent in either the 3
or 5 position, or in both the 3 Os dpsi s, i ndependently sel ected
fromthe group consisti Mf ) LCF3 N\ & s@Atky! . am noC, _8al kyl,
al koxy, -CN, -NOz, -NHz, - , -S(0O zRg, > QO Rg; Cz_~al kenyl
whi ch may be optionally sub th a substituent selected fromthe
groui) consi sting of hydroxy, chal ogep, C3_6cycl oal kyl, C6_, 4aryl and
het et®dcycl e; Cz_6al kynyl which may be optionally

40

A reactor was charged with 39 (1 wt, 1 eq) and dry acetonitrile (10 vol). The mixture was

heated to 35 °C and oxalyl chloride (0.362 wt, 1 eq) was slowly added over a period of about
1 h. After 30 min, the completeness of reaction was checked and the presence of unreacted

15 oxalyl chloride was checked. More oxalyl chloride was added if needed. Upon completion
of the reaction, excess oxalyl chloride was removed by the application of vacuum (420 mbar)
with a nitrogen bleed through the reactor dome. The resulting mixture was cooled to 20 °C
and 5 was added as a solid (0.638 wt, 1.2 ed). Vacuum was applied to the reactor (420 mbar)
and the reaction mixture was heated to reflux (approx. 55° C) until conversion to 40 was

20 complete, as evidenced by LC. The mixture was cooled to 20 °C, water was added (2 vol),
and the resulting mixture was allowed to stir for 30 min. The mixture was then filtered, the
solid was washed with acetonitrile (2 vol), and allowed to dry in vacuo at 60 °C (92-96%). 'H
NMR (DMSO-dg, 400 MHz) 6 9.42 (s, 1 H), 8.26 (s, 1 H), 8.11 (s, 1 H), 8.03 (t, 1 H), 7.63
(dd, 1 H), 7.60-7.53 (m, 3 H), 7.49 (d, 1 H), 7.22 (s, 2 H), 7.19 (d, 1H), 4.77 (s, 2 H), 2.14 (s,

25 3 H).



25 substituted wth a substituent selected fromthe group consisting of
hydr oxy, hal ogen, C~_ l|4aryl, C3_6cycloal kyl, and heterocycle; and
heterocyc‘W@OZ@mﬂ‘bnal |y substit ut ed vvlth one or nore substidesbacie! ect ed
fromthe group consisting of hal ogen, _galkyl, -CN, Ci _
gal kyl C6_~4aryl and heterocycle; Rz is ls,5¢3| ected fromthe group consi sting
of hydrogen, hal ogen, C, _8al kyl, -NOz, -NH2, C~_ 30 8al kylam no, -CF3 and
al koxy; R3 is selected fromthe group consisting of hydr oxy, hal ogen, -CF3,
-NOz and C, _8al kyl; WO 02/ 070L70 147 PCT/ US02/ 06037 R8 is selected from
the gr g*ltp (,ginm sting of C ~ _8alkyl, C3_~cycloal kyl C, _8al kyl,
C3_6cyctGRI C6_~4aryl and heterocycle; R S and R 6 are independently
*sel ect ed fromthe group consi sting of hydrggen, C ~ _8al kyl, C3_ cycloal kyl
and C6_, 4daryl, or R Sand R 6 toget er w’th the atomto WhICh they are
Attached 5 forma ring, whichoopto gl udes one or nore heteroatons
selected fromthe groug_consi g 1 o N, and \g4 wherein N may be
optionally substituted @ i tuent kést% €dm t he group
consi sting of hydrogen, €6 ry _8al kyl; or a
pharmaceutically acceptabl g derivative ther eof . 10 12. A conmpound of
formula {IB) according to| laim 19 wherein: R is a substituent in either
the 3 or 5 position, or iMNboth the 3 and S positions, selected fromthe
group consi sting of hal ogen, C-_ 8a| kyl, -CF3 and-CN;, RZ is selected from
the group consisting of hal ogen, é’ kyl, -NO2, -CF3 and al koxy; R3 is
C~_gal i§dmpotind B0 (Hoang was sés i up
consi sti ngp of éroﬁ C ~ p@ﬁd%d lﬂq,&g&ngﬁggﬂ%’v@ Wgé %’ %g}lx%éﬂ’ %1?) or RS
and B @&t z«ygéaqu lwonhpoxhenatrbmesultmdgwdhtetshq;enabﬁ vak hastbed0 POVERa péritfdl
whi ch q onal cI udes re heteroatons selected fromthe group
consi st‘%g ?‘Tﬁt"ge S@ﬁmceqc 302¢ veb wWastadderhiny qucsagﬁgm t"ﬂteedtemaﬂ h a
subst i ot c dr and
[750: rat%?é @%lﬁgmftzﬁl‘?éﬁ' 4t'89 8T BHP h! %%gﬁzfup@wgg al &&ﬁdg 88?1 t9§p g

C6_,4aryl C, _gal kyl; 20 or a pharnaceutic y accep ﬁereof

137 A egepodnf6@oinr Ghagactiorf wasddetme IcBnpRECHY HIP!ILQJ @Q"/&J(ﬁieiﬂa%ﬁn#@@%h n: R
is a substltuen in either the 3 or 5 position, both the 3 a

posi t i GATPetRRShe AHENEG Yaskorghtde 207 6 MV@'TR?PW 6@0?!1@1 Aftenhaf 20:aCohen,

C- I S and R~ are
dopendent YESRER G FE A o 8 AR Ol Gy B g e e

C3_6cy N,aalk9C innecud8ce. SanyHg, 7 Rn)@@pd%ﬁ?to Breéraodt MENWR! (bi86-4L om to
whi ch the&are attached form a

Hz) 6 11.93 (bs, 1H), 9.44 (s, 1H), 8.28 (s, 1H), 8.15 (m, 1H), 7.62-7.69 (m, 4H), 7.53
(d, 1H), 7.22 (d, 1H), 4.82 (s, 2H), 2.20 (s, 3H), 2.13 (m, 2H), 0.86 (t, 3H); LC-MS (ES™) m/z
574 (M+H)", (ES") m/z 572 (M-H)..

15
Step H:
CH

H 3
o) O/Y Na+

OACHRCI G

I Ci

34
To a reaction vessel were added 41 (1.0 wt), sodium carbonate (0.203 wt), acetone (7.9 wt),

and DMSO (0.44 wt). The mixture was heated to 55 °C over a period of 1 h, stirred at this
20 temperature for 3-4 h, and was allowed cooled to 40 °C over 20 min. The mixture was

filtered (clarifying filtration) into a second reactor (jacket temperature = 55°C) and rinsed




ring, which optionally includes one or

nore heteroatons selected fromthe

group 30 consisting of N, Oand S, wherein N may be optionally substituted

with a
_8al kyl

the group consisting of hal ogen, C~_gal kyl, -CF3 and -CN;, RZ i s hal ogen;

swev2/0wetst sel ected fromthe group consisting of REEHUSHEIGOIT ~

and C~_ ~ 4daryl C, _8al kyl; WO 02/ 070a70 148 or a pharmaceutically
accept abl e derivative thereof. PCT/ USO3606037 14. A conmpound of formula
(IB) according to claim 10 wherein: R~ is a substituent in either the 3 or
5 position, or in both the 3 and 5 positions, independently selected from

Is Cl_ 8alkyl; R S and R ~ together with the atomto which they are
at t achedttf setona (2 krig]9 wit)i dhe diptrate mak hyatédiol I5FES treated evithnfbltezedieliene §6.6ns
*selected fromthe g roug consisting of N, Oand S, 10 wherein N may be

opt i ona¥t) y/hﬂamntﬂla}md

aintenal tglemgrtawm@hﬂveé& *Ee PBBINEBEPIASECYP oup

consi stin I ar o
"phar nm?é‘ff%? @5‘7 I %Z%IF ‘%ﬂ%@l Aﬁ?éé agq{éré?{l hereo “%lkt%%&gé leJwed% § °lst8 |28C tC ed
from t Rgedr RURIE Qﬂﬂisﬁémﬁ@atﬁi‘e fb? 3M, filtered and rinsed with EtOAc (2x 4 5 wt filtered).
{4-[ (acetyl am no) sul f onyl ] - 2- net hyI henyl } - 2-[ 4-chl oro- 2- ( 3-cyano- 5

net hyd ddeAdier? WWeda@ ghefiltey unnel and then re-charged into a second reactor, to

{24[ El( :32' Oél} othiy Il(%r?]%n Sﬁ??k‘? ﬁlﬁw A g?%%]tlngtwhlte dslurry was heated to 55

2-[ 4- ch’tomra éﬁod:uﬁm @mtthﬁsltaﬁper@we)ﬂahenpmi albwélt teRbbY 1020 Cover 1
[ (propi onyl am no) sul fon | ] phenilb }acet am de

2-[ 4- chi, mhgld(e@tmsltmmesaimt

(2- et
2-[4-¢c

clityesed 'c}qﬂfgﬁggl WthpEtOAc (2 x 4.5 wt, filtered).

A AL R Bt R0

pl pefd %mph&e&waar%rﬁhg@ﬂ lﬂb\%df&Hﬁﬂr&@ﬂ%%&z@%lj%m&'ﬁfor334 'H NMR DMSO-
2-[ 4-chl oro- 2- (3-cyano- S- net hyl benzoyl )phenoxﬁ%&elﬁ) net h | -4-{[(4

nor pholdsn300eidétzy 5)9a?ﬁ (s.01 )\ I8f3@r(§/,l LEh 8A¢ I3 dUéI &

767( d, 1H), 746753

2y A b AET L3RR ey g idd

2-{4-chl oro-2-[3-cyano-5-(trifluoronethyl)benzoyl ] phenoxy}-N {4 30
[ (i sobutyryl am no) sul fonyl]-2-nmnet hyl phenyl }acet ani de; WO 02/ 07070

15 Example 41: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-V-{2-methyl-4-

{2 met H

20

25

30

[(prbbionylamino)sulfonyl]phenyl}acetamide, sodium salt, Form 9

2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide (1.0 wt) and sodium carbonate (0.203 wt) were
suspended in acetone (7.9 wt) and DMSO (0.44 wt), and the mixture was heated to 55 °C
over a period of 1 h. After 3-4 h, the mixture was cooled to 40 °C over 20 min, filtered and
placed infb a second reaction vessel and rinsed with acetone (2 x 0.79 wt). The pale yellow
filtrate was heated to 55 °C and then treated with toluene (6.9 wt) while maintaining the
temperature above 50 °C. When crystallization began to occur, the mixture was held at 55 °C
for 3 h. The mixture was heated to 20 °C over 1 h, held at this temperature for 3 h, filtered,
and rinsed with EtOAc (2 x 4.5 wt). The filter cake was dried in the filter funnel. The
material was placed into another reactor, along with ethyl acetate (9.0 wt). The resulting
white slurry was heated to 55 °C over a period of 1 h, and held at this temperature for 3 h.
The mixture was cooled to 20 °C over 1 h, held at this temperature for 3 h, filtered, and rinsed

with EtOAc (2 x 4.5 wt). The filter cake was air-dried in the filter funnel, and then

R3
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20 shaking of the flask by hand broke up most of the precipitate, which then dispersed

throughout the mixture. More diisopropyl ether (1.0 mL; total = 5.2 mL) was added and the
mixture was cooled to ambient temperature, filtered though a fritted funnel, and rinsed
several times with tert-butyl methyl ether. The solid was dried in a vacuum oven (ca. 20 in
Hg) under a bleed of N, at 80 °C to afford 76 mg (73%) of the title compound.

25
Example 43: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-/V-{2-methyl-4-

[(propionylamino)sulfonyljphenyl}acetamide, sodium salt, Form 12

A flask was charged with 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-
30 [(propionylamino)sulfonyl]phenyl}acetamide (1 wt) and THF (10 vol). Sodium fert-butoxide
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vol) and a seed of pre-formed potassium salt were added. The resulting suspension was

allowed to stir at rt overnight. The solid was isolated by filtration and the cake was washed
with isopropyl alcohol (3 vol). The cake was partially dried on the filter under N; and then
further dried further under reduced pressure (20 in Hg) at 90 °C to afford the title compound
(57%).

Example 45: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-

[(propionylamino)sulfonyl]phenyl}acetamide, choline salt, Form 1

2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide (20.00 g) was suspended in THF (8.0 Vol) and
deionized water (0.16 Vol). The resulting suspension was heated to 50 °C over a period of
30 min. When this temperature was reached, aqueous choline bicarbonate solution (75%,
0.37 Vol) was added over a period of 5 min. Upon completion of base addition the internal
temperature was maintained at 50 °C for 30 min. During this time, the reaction mixture

turned homogeneous of pale yellow color and the gas evolution ceased. The mixture was
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heavy white precipitate formed, and stirring was continued for an additional 1 h. The mixture
25 was allowed to cool to 20 °C over a period of 60 min. After 2 h at 20 °C, the mixture was
filtered and the filter cake rinsed with THF (3 x 5.0 Vol). The isolated material was dried
under N, at 50 °C in vacuo to afford the title compound (87-92%). 'H NMR (300 MHz)
89.32 (s, 1H), 8.31 (dd, 1H, J=2.2, 1.4 Hz), 8.16 (t, 1H, J~1.4 Hz), 8.08 (dd, 1H, J=2.2, 1.4
Hz), 7.67 (dd, 1H, J=8.8, 2.8 Hz), 7.53 (bd, 2H, J=2.8 Hz), 7.47 (dd, 1H, J=8.3, 2.2 Hz), 7.36
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2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-{2-methyl-4-

20 [(propionylamino)sulfonyl]phenyl}acetamide was suspended in THF containing Ca(OMe); (1
eq) and warmed to 55 °C. The mixture was stirred overnight at 50 °C, and was allowed to
cool to rt, and was diluted with isoproopyl alcohol. The solvent was evaporated under
reduced pressure and further diluted again with isopropyl alcohol to effect a solvent swap.
The mixture was evaporated to dryness and re-suspended in isopropyl alcohol. It was stirred

25 at room temperature for about 48 h, after which time it was filtered and dried in a vacuum

oven overnight at 50 °C.
Example 49: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-/V-{2-methyl-4-

[(propionylamino)sulfonyl]phenyl}acetamide, magnesium salt
30
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O o o RISy DLW ey Bp bS53 008GRL 0 o o
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27. A hod of treatment or prevention of a viral infection in a hunman
conprising admnistering to said human an antiviral effective anpbunt of a

CoTDRS ARSI ARER, ot 10 oo g (o
f or mul q(ﬁﬂOﬁi)onYKahAnO)smllfm{yﬂ]Bher@d}acbtamdaiSO@n e yasuspendedsin 5.0-00 85, 65FHESe i n
at rt. To this suspension was added 1.0 eq.( 53 uL) of ethanolamine at rt. After several
minutes, crystallization occurred. The solid was filtered under a N, blanket and dried in a
vacuum oven overnight at 65 °C (house vacuum). 'H NMR (DMSO-d,, 300 MHz) & 8.33 (s,
20 1H), 8.31 (s, 1H), 8.16 (s, 1H), 8.09 (s,1H), 7.78 (dd, /= 9.0, 3.0 Hz, 1H), 7.70-7.49 (m, 5H),
7.40 (d, J=- 6.0 Hz, 1H), 7.24 (d, J=9.0 Hz, 1H), 5.10 (br s, 1H), 4.79 (s, 2H), 3.56 (m, 2H),

2.84 (t,J=6.0 Hz, 2H), 2.12 (s, 3H), 1.91 (q, J = 6.0 Hz, 2H), 0.84 (t, /= 6.0 Hz, 3H).

Example 51: 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-/V-{2-methyl-4-

25 [(propionylamino)sulfonyl]phenyl}acetamide, triethylamine salt

2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy}-N- {2-methyl-4-
[(propionylamino)sulfonyl]phenyl}acetamide (100 mg) was dissolved in warm THF (2.5 ml,
40 °C). To this solution was added Et3N (25 puL). Crystallization ensued within 20 min to

30 produce a white powder. The product was collected on Whatman No. 2 filter paper and dried
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9[ (2R, e &24- bi s(hydroxymet hyl ) - 2- oxet anosyl | adeni ne (oxetanocin-G,
TMC- 11%632 acyclic nucleosides [e.g. acyclovir, valaciclovir,

fanci cl ovir, gancicIOV|r penci clovir), acyclic nucle05|de phosphonates
[e.q. (S 1 )(,dr hosphonyl 20 met hoxypropyl ) cyt osi ne (HPMPC),

[[[2-(
yI)ethoxy]nethyI]phosphlnyI|dene]b|s(oxynethylene) 2, 2-di met hyl pr opanoi ¢
acid (bis-POV PMEA, adefovir dipivoxil), [[(1R)-2-(6-am no-9H purin-9-yl)-1

met hi0 di Hoky Ced tAspay phosphonic acid (ter~ofovir),
(R -[[2-(6-Am no-9H purin-9-yl)-1met hyl et hoxy] net hyl ] phosphoni ¢ aci d

bi s- (i sopropoxycar bonyl oxynet hyl ) ester (bis-POC 25 PMPA)], ribonucl eoti de

reduct aseThé Febialcell Sssaf was perfa@idydepottingitd @ nfodifcation of Kimpton J. and
chl oroani I i no) t hi ocar bon If thlocarbonohydrazone and hydr oxyurea),

nucl eosimermaaPdy, Retectign o€ Fapheaiipa-Gammetant @rdspseadefyped huran immunode iciency
3 do- 3' ddc,
zal 2IZ![ a\ﬁ{tﬁ é’g gleox 1¥1m I1 fifie &f‘ﬁ{g bagls %?X va 83 8f %1 1’n?’e ﬂ%@ﬁ%ﬁ%ﬁéﬁdg g%ng:,

eoxyadenaosi ne, eox 1 ' NOS

di dan®si nenol. 66 230 z:b3dqh991r) dh h\}lﬁél’dl’lI‘@-l(lﬂfé&lorSIs&MtédteEiQ)' the activation of an
(-)-beta-D-2, 6-di am nopurine 30 di oxol ane (DAPD),

3' - Az dél\QLTﬁt drmendbzgl@ﬁyﬁd@ﬁ m@oger lhabllﬁ ortpgrafsdapiattes gestenepardNg riela

2' - deox pxurd

(-)-ci -eilﬁ ﬂﬁ’&P@é@ﬁﬂ%Pﬂ@ t°§‘d8§?d§ %ﬁ?‘B‘FVaFﬂé’yé“?ﬂs)m“g B agkyasien of 20
chemiluminescent substrate (Tropix). The concentration of each compound required to
inhibit 50% (ICso) of the HIV-1 induced B-galactosidase signal, relative to untreated controls,

20 was determined for each isogenic, recombinant virus.

A. Materials

HeLa-CD4-LTR-B-gal cell line (AIDS Research and Reference Reagent Program,
Division of AIDS, NIAID)

25 DMEM (GibcoBRL # 12430-047)
Trypsin-EDTA (GibcoBRL #25300-054)
Heat inactivated Fetal Bovine Serum (FBS) (Hyclone # SH30070.03)
Geneticin (GibcoBRL # 10131-035)
Hygromycin B (GibcoBRL #1687-010)

30 96-well, black, clear-bottom, tissue culture-treated plates (Costar # 3904)



| 57 PCT/ US02/ 06037 cytosine (lam vudi ne), or

cis-1-(2-{hydroxynet hyl)-1, 3-oxat hi ol an-5-yl)-5-fl uorocytosine (FTC),

3' - deoxy-V8O0¢/h1at00t hymi di ne, 5-chloro-2', 3" -di deoxy-3' - f | waTALS02/0600E,
(-)-cis-4-[2am no-6-(cycl opropyl am no) - 9H— purin-9-yl]-2-cyclopentene-1-neth
anol (abacavir), , 9-[4hydroxy-2-(hydri@ymethyl)but-1-yl]-guanine (HG),

ABT- 606 (2HM H2G) and ribavirin), 5 protease inhibitors (e.g. indinavir,
ritonavir, nelfinavir, anprenavir, saquinavir, (R -Ntert

butyl - 3-[(2S, 3S) - 2- hydr oxy-3-N-[ (R) - 2- N- (i soqui nol i n-5-yl oxyacetyl ) am no-3m
et hyl t hi opr opanoyl Jam no- 4- phenyl but anoyl ] -5, 5- di nethyl -1, 3-thi azol i di ne-4
car boxam Bhodpkbie-Riffeyed Sdking4BBPNEGibedBRia #6bX0alddy 1, 3- bi s[ (3

Sepine 2 1DRBYS WIS B ATCC SRR T T T s

[l uoronet RSt Méh)mﬁlﬂnfmﬁhé’m}&fé] mﬁgxwt%gwdﬂlx #3085 5)
hydroxy 6al pha- phenet hyl - 6bet a- pr opyl - di hydro-2 pyranone (tipranavir),

-[2(S) - Hydroxy-3(S) - [ N- (et hoxycar bonyl ) - 1-tent - | eucyl am noJ- 4phenyl but yl

E g,vg ‘.ggg(éxfy}t}? gr)l(&/ f/l%mtggn%cg loe Hf)éi( EII‘Q)LT'RdE QaPﬁ”fX cgll f'_ tert-leucylhydrazide

3-(2(S)-Hydroxy-3(S)-(3-hydroxy-2-net hyl benzam do) - 4- phenyl but anoyl ) 15
5, 5-di nmet hyl - N- (2- met hyl benzyl )t hi azol i di ne-4(R) - car boxam de (AG 1776),
N-{2(R HAdELa>GD4-L[T B}B-Iglatiefrhly labe—;it()ﬁégamkleﬂ VIMBM dopkaidia @) O%tyfitabbsyvibe ferlimr (

1- (4benzw&b] f ur anyl rtg% g; -N - (tent-butyl car boxam do) pi perazi nyl ) penta
nani de ¥ m) geRgiginGnP 43 @ﬁ)hyg{qwxacm Br 6plds are splitdhy standpiddrypsinigatiopenal
excreti i osi de transport inhibitors
such as |npé3;>§l Pgéﬁnglréa&giﬁ?%z @%ﬁﬁfé&gﬁ’ﬁ qu Haycgt yl cysteine (NAC),

Proc{tei ne, a -trichosanthin, phosphonoformc acid, as well as

i nmuno | af or s s interleukin Il_or thynosin, granul ocyte nmacrophage
col ony d¢j fruetinp ﬁ'g[éﬁifgver%ﬁwwm&{]ilﬁ Bol e CD4 and genetically
engi neer eEle@Ehéb%ﬁdthﬁé Hier Fe%pse ﬂ‘aﬁkcﬂg&k@%é Hﬁalcro%\éé'ﬁ%ﬁ;&m@ﬁfhﬁ% bl R%» 587)

i nhibitors (NNRTIs) for exanple, , hevirapi
al pha- (geferatshujtc mmm@@ﬁﬁéngsla)ahﬁﬁbl)p Ec@lﬂﬂmﬂllbcmﬁsﬁ Di¢AAmgewoe T de

41 madiSPHV Pe A5 PR S B R ot st ST PRI B PR | 10R
11 S5 ];ﬂﬁ}td-aéé}’lﬂrsﬁa Mrr&ste(ﬁmuﬂagenelsﬂs exPéri ekt Bplecific REARY heid ileﬂla%eﬁiiemédﬁé?é 2H,

6H, 10H- benzo{l, 2-b:3, 4b':5, tri p&/ran 2-one ((+% cal anol i de A),
(4S)-6 mqed*smySt atagene Quick Change reagents and mutagenic oligonucleotides from Oligos.

e CHBRS @hgagwés s Fror b Qad bbbk YOTRHR D Verfbea by Hhutbiage 0! 1 none
met hyl eliolttyDNAGsttapidenyl met hyl ) -2, 4( 1H, 3H) - pyri m di nedi one (MKC-442), 5-(3,5
di chl orophenyl )t hi o- 4-i sopropyl - 1- (4- pyri dyl ) net hyl - 1H i m dazol - 2- yl et hyl
carbamate WD 02/ 070=I 70 PCT/ US02/ 06037 158 (capravirine), glycoprotein
120 gt nd 1,4-bis[3-[(2,

4di chl o?%ﬂgﬁyﬁii@fg%onf@ngﬁg?}{gpl?)%ﬁg%g?sd| SOdI unsul f anyl ] napht hal yI -

5di nmet hoxvphartyHIVL] staios wedtrisclataé by Bl BEDR¢contyihak Vimeas At ayg@is] latsP. e g.

ti I {- - b f. i de. ( ADA d1, 11-
L o han et R oL iy S48 1 1apigs heneSble Sa P P oA
oct ahyc&n%&ahsmtﬁsfﬁml%&ﬂ@ddeﬁaeﬁcyfﬂﬁisqg)e mab#atek%ﬁui.@fob%?gg@hﬁ ahg20 and

T-124 . A nethod according t I"ai m 35, wherein said the eutl c agent

i s sel dotevtharapy, BR23H b UBIDoh&i KY M4 o ce(IMmapimne@mdﬁiMl contalmng 10%

onuln el o Gnd SR RIS LS R Sl ¢ K AR R RS R e

( oxet anfigdsbedPhutaBCRT Iplagmid 6AEBSIEIE i gefted HIWCY G h QN DNAvlﬁltﬁ&p&!;éh\éh of
fanticlovir (ganm clovir, pencrclovir), acyclic nucl eoside phosphonat es

[e.g. (BYRIE{GHpesfentionzeaneo(shben) lacensding ty proplist’§ tepomsiended pioteo). Fach

L2, Syt AR SR I SR SR o

[ (1R) -id-v{\e lothslog@is rpeombiingtionl Trahsfettey cell belirdsméreekpaies ahdmioaitaed
te

[
(tenofovir)
(R ?‘f Jntig Smﬁ%fogpﬂmm GPE pprererieniiiee MiBRyTarderested by sjsabiie ohthed
bi s- (i t
et S A s iy S i B Mblnanl QB AR AP
5-[(2chl oroani | i no) t hi ocarbonyl) thiocarbonohydrazone and hydroxyurea),
nucl eosi de reverse 20 transcriptase inhibitors {e.g. ,

3' -azi do- 3' -deoxyt hym di ne (AZT, zidovudine), 2',3 dideoxycytidine (ddC,
zal citabine), 2',3'-dideoxyadenosine, 2',3'-dideoxyinosine (ddl,

d| dan05| ne), 2' 3 d| dehydr ot hym di ne (d4T st avudi ne),

o ™~ N~



di oxol ane (DAPD), 3'-Azido-2', 3" -dideoxythym dine-5'-H phosphophonat e
(phosphonovir), 2'-deoxy-5-iodo-uridine {idoxuridine), as

(-)-cis- Wqazmnpdrooxynet hyl ) - 1, 3- oxat hi ol ane 5-yl) 25 cyt ogCmasf/emesyudi ne),
or cis-1-(2-(hydroxynethyl)-1, 3-oxathi ol an-5-yl)-S-fluorocytosine (FTC),

3' -deoxy- 3' -f | uor ot hyni di ne, 5-chl or 0-124, 3' - di deoxy-3' -fl uorouri di ne,
(-)-cis-4-[2am no-6-(cycl opropyl am no) - 9H— purin-9-yl]-2-cycl opentene-1-neth
anol (abacavir), , 9-[4hydroxy-2-(hydroxynethyl)but-1-yl]-guanine (H2G,
ABT- 606 (2HM H2G) and ribavirin), protease inhibitors (e.g. indinavir,
ritonavir, nelfinavir, anmprenavir, saquinavir, (R -N-tert 30

but yl - 3equeAGeBin)the RTyrdgior yo Soritirn(thy nitidxit Gersype. Mdirasstéoky wexy Aothey | ) ami no- 3

o trrgty'r]%?b%pdggﬁ’v?f? ST oBI Bheyaried B sireil a8 Froesn aligyolsoeesks &b oxan de

(KNI - di MAGI cells for assa
"4R- (4al %%fg 1Sna pﬁaé bbeta)] -1, 3- byl s[ (3am nophenyl ) net hyl | hexahydr o-5, 6-di hydr

oxy- 4, 7- bi s( phenyl net hyI ) 2H 1, 3-di azepi n- 2one di net hanesul f onat e
(noze i5),. 3-[. .
1-[ 3- 5??/ T@*P&P%uﬁ%ﬂ%‘i“ﬁw pyri di nyl ) sul f onyl ami no] phenyl ) propyl ] - 4-
?%/dr OXy- 6H'I‘)?Wwﬁiﬁ&§ﬂc§¥ﬁusﬁ@@ﬁt%rdﬂﬁﬂm€ MAGH-adédy)gstemao 2stalIishRE ppropriate
i pranavir

- [ 2( Spfeptjng @Q@F é“(hs)enmretrfet thip@pear b seigtive- lisht vrits (R J49)) andi ther] is a¢sieedad) but yl
Eglngphag(gg ?’&char crll(xla)e (l\llutédzksérga'l Ryf) 1&X|ﬁMEM¥Ar?talhnngtl%@t th%?l}lsl hydr azi de
3-(2( 8)25 IDEAB(dRktraBahy s ayed a8 deRtibyd hehe sprodedurd 2basty bdlowavighdu} 5, 5- di m
et hyl - - met hyl benzyl )t hi azol i di ne-4(R) - carboxam de (AG 1776), N (2(R
Hydr&qieslcelspoilf#ﬂjanyl) 2(R) - phenyl met hyl - 4('S) - hydroxy-5-( 1-( 1-(4 10
benzo[ b] furanyl methyl)-2(S)-N -(tert-butyl carboxam do) pi per azi nyl ) pent anam
de (MK944A), and GW 433908), interferons such as a-interferon, renal
excr et i on Al ‘ifulkiplicitysofitfebtias’ (MOD eefinédls infecti@ssinite per autisp asdallymbi bi t or s
such as dipyrjidanole; pentoxifylljne, N_a Icystelne NAC) ... ..
Pr ocystcélql’lgatﬁchb‘ltt“f Fy@ﬁéﬁéﬁfﬁ On, R ’(9§§JHBHBB§%¥’&I ot }Efr"}fé‘} %flﬁgecu‘”ty
'mmnomggﬁl HQL?P?U%M 'TBtI‘ifﬂﬁU}fﬁlf}n%)J n&rbefcbmaéﬁtrﬁongmwlo%vwmmrophage
col ony stinulating factors, erythrdpoetin, soluble CD4 and genetically
engi heestrath ahelrshoakdi beaketarmered dbr, eanbiotnucl eosi de reverse transcri pt ase
inhibitors (hINRTIS) [e.g. nevirapine (BI-RG87),
al pha- ((2-acetyl - 5-met hyl phenyl ) am no) - 2, 6- di chl or o- benzeneacet an de
(1 ovi rlfd@x efimetal PRARLPPY! am no) - 2- pyri dyI ] -4-[5- (et hanesul f onam do) -1
H i ndol -2 yI car bonyl ] pi per azi ne nononet hanesul fonate (del avirdine), (10R,
11S, 12S)-12-Hydroxy-6, 20 6, 10, 11-tetranethyl-4-propyl-11, 12-di hydro-2H,
6H, 1 OH en o( 1, 2-b:3, 4-b':5, 6 b")tripyran-2-one ((+) cal anolide A),
(4S) - 6- ChI'8 4 [ 1 E)-cyclopropyl et henyl) -3, 4-

di hy dg o@d- Sbéd Mwnméday(oos%mmwlmm ameLT eﬂ B,X 103 cells per
1- (et hoxymet hyl ) - 5- (1- et hyl et hy Féghenyl met h 1H, 3H) ggyrl m di ned| o]

ne (MKC- 44@)1 ing00@, @M&il\énoml@pmelm |bcubat%@p 'b§y5%1 @nomxm Y1) net hyl -
H i m dazol - 2-yl met hyl carbamate (capravirine)], 25 glycoprotein 120

ant agoni sts [e.g. PRO 2000, PRO-542 and 1, 4- bis[3 [(2, 4

di chl or opme®y ) car bonyl am no) - 2- oxo- 5, 8- d| sodi unsul f anyl ] napht hal yI -

di met hoxyphenyl -1, 4-di hydrazone (FP-21399)], cyt.okine anta oni st s Ee g
reticulbs hewmétwh)naivatpr bapdmom E&m%&wraiaaq&bhy i, BMEM +10% FB

oct ahydr 0B B AR S TR s ibe ot bl SHOTREERHE 1Rk R AGFGETS
T-1249) . virMOwiR vargaispenditoiP@e/tites@f IKaFI&k (see advanced preparation section
) above).
2. Remove all of the media from every well with an 8 or 12-channel manifold aspirator.
Work with one plate at a time to prevent drying of the HeL.a-CD4-LTR-f-gal monolayer.
30 Add 35ul (75 to 100 total RLUs) of diluted virus to each well. Incubate @ 37°C, 5% CO,

for 2 hours.



39. A nethod of treanent of H 'V nutant viruses conprising adm nistering a
conpound according to any of clains 1 - 26. 40. A process for the

pr epar at ivod 025670¢ pounds of formula (I1A) R3 p ~\ 3 ~ ~ / PRI/US040603% Ra 4 /
6 RZ5 (A wherein: R is one or nore substituents independently sel ected
fromthe group consisting of halogen, @3, C, _8alkyl, aminoCt _8alkyl, -
al koxy, -CN, -NOZ, -NHz, -SRB, -S(ORg, -S(OZRg, C(O Rg; CZ 6al kenyl which
may be optionally substituted with a substituent selected from 10 the group
consi sting of hydroxy, hal ogen, C3_~cycloal kyl, C~_,4aryl and heterocycle;
CzZ_ 6al kynyl which may be optionally substitut ed W|th a substituent

sel ect &d Duoong theeviguisadgorporspestodnyepie bomipaung tittatibo glares aCﬂi 35X4f&iayl

"C3_6¢cycl oal kyl, and _het erocycl e; and, heterocycl e, t] substi t ut ed
wi th one 69“°Ffbtf"é‘°§u5’§tgf”fei5%‘n%é§t opmoupdLeTe I"Hﬁﬁf’f‘ﬁ%b‘lj%{fy)b’% ¥e-iqld sigpyfse

hal ogen, yl C35n£;1 I RZ is
‘sel ected fﬁﬂgnn%;t gkg?g%@(y%gng ?ﬁg%l hy régenﬂihglnﬁ]gglgﬁ&%(hf&éﬂ @owlé)r
-NH2, C, _8¢rat égrhporinds per Wi-gehpthtaivith 1 9 dilRGon poistland Rednfrolsipet d:mngmmp

conei et TR0, PUI:RY 0B TapuatlF: e o 0 o o

-S(O z N:%zﬂ he; ﬁrﬁpvﬁﬁmes)fa&h@atcsﬂlpsumtéa@h GeR4Ro@BE hﬁlfehdﬁgsgﬁl amidr ogen,
C6_i daryl, 8al k C3_~cycl oal kyl C, _ gal kyl and C3_~cycl oal

select ed PMSO tshmll@ bgapO Ebﬁ% (@4 Vnfinad¥ inclgdimerthe no Grap@md, congle) c:( 0 OR

e wi b nREEOE h0uy B ey §°'§3?‘g5&yfl&a“FV%O%@%%BM@&@?@M&%W

C3_6cycl oghknleland_adalid He, vituy dasorytio 1a1% Ltk b ab&¥). ~ 4aryl, heterocycle
optionally substituted with Cw m) \ éy ~ daryl C ~ 8a| kyl, -(CHzZCHz

WO oW 670 vaﬁti@3¢@/5@§@92@m@ﬁ@)& CHS where n= 1-4, al koxyC _gal kyl
and C, _8alkyl optional |y substi tuted with -OC(OR~2; Rg is selected from
t he group consi sti ng of C, _8alkyl, C3_~cycloalkylC ~ _galkyl,

C3_6cycl ophky! , , Qaryl and heterocycle; 5 R~ is selected fromthe group

consi sting of hydrogen CH3 ~ ~ ~NHz, ~OH ~ HNHz CH3 OH '~~~NH CH3 , -r
"CH3 , li Repgve supernatants from every well with an 8 or 12-channel manifold aspirator. Work

with one plate at a time to prevent drying of infected HeLa-CD4-LTR-3-gal monolayer.
15 2. Wash each well with 100ul PBS

3. Aspirate PBS as in step 1 above.

4. Add 15ul lysis buffer provided by Tropix kit. Gently tap plate to disperse lysis buffer
across bottom of well.

5. Incubate @ room temperature for at least 10 mins.

20 6. Dilute Tropix substrate (kit reagent) 1:50 into room temperature substrate dilution buffer
(kit reagent) and add 100Qul to each well.

7. Read each plate in a luminometer (Topcount, Packard works best). The signal is linear
and constant for up to Zhr after the addition of substrate. Plates can be read at any time
during this 2hr period.

25
G. Data Analysis

Raw data are transformed into % of control by the following formula: (raw signal in each
well / average raw signal for the two no compound controls in the same row)*100. Percent of

30 control is plotted vs. compound concentration using Either Robsage or Robofit programs



CH3, ~NHzH'" OCH3 OCH3, ~NHOHz' OS' ~-CH3, ~~ '~ ~OCH ~pH "'
and '~SH R 2 and R~ 3 are independently selected fromthe group consisting
of hydrogea02/a70470 $al kyl , C3_ cycl oal kyl and C6_laaryl; c®eFiser/pm@3toupl i ng
conmpounds of formul a (II) and (111) 10 OOOHR3 R~/ | /| HEZNRz ~/ Ra (I1)
(111) wherein R~, R2, R3 and R4 are hek¥i n defined. 15
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20uL volumes were analyzed by HPLC-MS-MS.

HPLC-MS-MS Conditions

HPLC Conditions
A model HP1100 binary (high pressure mixing) solvent delivery system (Agilant

10 Technologies) was used to generate the mobile phase gradient described below at a flow rate
of 0.4mL/minute. An Aqua C;3 HPLC column (3 micron particle size, 20mm x 2mm{[id],

Phenomenex Inc.) was used to separate the sample extracts prior to detection by MS-MS.

15 Gradient Conditions

Mobile phase “A”; 0.1% acetic acid (aq.) pH adjusted to 4.6 with ammonium hydroxide :
acetonitrile (95:5 v/v)
Mobile phase “B”; acetonitrile : acetic acid (99.9:0.1 v/v)
20
Gradient Profile;

Time | % B Event
0 20 Inject Sample
1 95 | Sample Separation

2 95 1"t "
2.5 20 | Re-equilibration
4 20 Stop Time

MS-MS Conditions
25
Autosampler; HTS-PAL (Leap Technologies)

MS-MS System; Sciex API 365 or API 3000 (Sciex Inc.)

Source: Turbo IonSpray
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&@L.0% the Turbo-Quan V1.5 (Sciex Inc.) data acquisition and processing software (DAQ) suite. The
DAQ software generated sample concentration results tables in Excel 97 (Microsoft Inc.)
spreadsheet format. These data were processed using the proprietary Excel VBA macro “PK
Solutions 2” (Summit Research Services) to calculate the values of the cited pharmacokinetic
15 parameters using a “non-corripartmental” approach based on area under the concentration-

time curve (AUC) measurements using the classical trapezoidal rule.

Table 2. Summary of the pharmacokinetic data for compound 34 in male beagle dogs

Cmpd. Dose Route Mean | Mean | Mean | Mean | Mean Mean |Mean %
Dosed | (mg/kg) Cmpd. | Cmpd. | Cmpd. | Cmpd. | Cmpd. | Cmpd. f
40 40 40 40 40 40
Cmax Tmax Elim. AUCO- Cl(area) Vd(arcn)

(ug/L) (Pg/L) tl/l inflaren) (L/hl'/kg) (L/kg)
(hours) | (mg-

hr/L)
34 1.057 PO 148 3.3 11.7 | 2.74 0.41 6.5 90
(solution)
34 10.57 PO 1920 | 4.0 8.5 323 0.35 4.1 106
(solution)
34 0.874 | PO (solid)| 91.3 4.0 9.9 1.61 0.57 7.8 64
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Solubility

Method

20 An excess amount of the compound was added to a 5 ml vial containing 1 ml of 0.1N HCI,
water, or pH 9 bicarbonate buffer. A stir bar was put in the vial. The vials were closed with

caps and placed on stir plate. The samples were stirred at room temperature. After
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or a pharmaceutically acceptable derivative thereof.

3. A compound of formula (IA) according to claim 1 wherein:
R' is a substituent in the 3 or 5 position, or in both the 3 and 5 positions, independently
selected from the group consisting of halogen, C, salkyl, -CF; and —-CN;
R? is selected from the group consisting of halogen, C;salkyl, -NO;, -CF; and alkoxy;
10 R’ is Cy.galkyl;
R‘is selected from the group consisting of —S(O)zNRSRG, —S(O)2N=C(OR7)2 and
~S(0),N=CR’(OR");
R’ is selected from the group consisting of hydrogen, Ce.1saryl, Cygalkyl, Cs.scycloalkylC,.
scycloalkyl and Cs.¢cycloalkyl,
15 R®is selected from the group consisting of -C(O)R’, -C(O)OR’, - C(O)CH(NR'’R'*)R"!,
-C(O)OC(O)OR7, alkoxyC,_galkyl and -CH,0-(CH,CH;0),-CH,CH,OCHjs, wherein n is
0-4;
R’ is selected from the group consisting of C3.ccycloalkylC, salkyl, hydroxyC).salkyl, Cs.
14aryl, heterocycle optionally substituted with C, salkyl, Ce.14arylC,_salkyl, -(CH,CHj,-
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R'? and R'3 are independently selected from the group consisting of hydrogen, C, salkyl, Cs.
scycloalkyl and Cq_4aryl;
or a pharmaceutically acceptable derivative thereof.
10
5. A compound of formula (IA) according to claim 1 wherein:
R! is a substituent in the 3 or 5 position, or in both the 3 and 5 positions, independently
selected from the group consisting of halogen, C, galkyl, -CF; and —-CN;
R? is halogen; '
15 R’ is Cy.galkyl;
R*is —S(O);NR’RS,
R’ is selected from the group consisting of hydrogen, C,.galkyl, Cs.ccycloalkylC,.salkyl and
Ci.scycloalkyl;
R¢ is selected from the group consisting of -C(O)R’ and -C(O)OR’;
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8. A compound of formula (IA’)
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or a pharmaceutically acceptable derivative thereof;

provided that both R'* and R'® are not hydrogen.
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10 10. A compound of formula (IB)
R3
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(IB)
wherein:
R' is one or more substituents independently selected from the group consisting of halogen,

15 -CF3, Cysalkyl, aminoC, salkyl, alkoxy, -CN, -NO,, -NHj, -SR?, -S(O)R?, -S(O),R?,
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20 R'is a substituent in elther the 3 or 5 position, or in both the 3 and 5 positions, independently
selected from the group consisting of halogen, -CF3, C)_salkyl, aminoC_galkyl, alkoxy,
-CN, -NO,, -NH,, -SR?, -S(O)R?, -S(0),R?, -C(O)R?; C,.alkenyl which may be
optionally substituted with a substituent selected from the group consisting of hydroxy,
halogen, Cs.¢cycloalkyl, Cs.14aryl and heterocycle; C,.¢alkynyl which may be optionally
25 substituted with a substituent selected from the group consisting of hydroxy, halogen, Cs.
14aryl, Cs¢cycloalkyl, and heterocycle; and heterocycle, optionally substituted with one or
more substituents selected from the group consisting of halogen, C,_salkyl, -CN, C,.
salkylCs.14aryl and heterocycle;
R? is selected from the group consisting of hydrogen, halogen, C;_salkyl, -NO,, -NH,, C;.
30 salkylamino, -CF3 and alkoxy;
R3 is selected from the group consisting of hydroxy, halogen, -CF3, -NO; and C, galkyl;
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20 or a pharmaceutically acceptable derivative thereof.

13. A compound according of formula (IB) according to claim 10 wherein:

R' is a substituent in either the 3 or 5 position, or both the 3 and 5 positions, independently
selected from the group consisting of halogen, C,_salkyl, -CF; and —-CN;

25 R?is halogen;

R? is C)galkyl;

R'® and R'® are independently selected from the group consisting of C,_galkyl, Cs.scycloalkyl
and Ce.j4aryl, or R'* and R'S together with the atom to which they are attached form a
ring, which optionally includes one or more heteroatoms selected from the group

30 consisting of N, O and S, wherein N may be optionally substituted with a substituent
selected from the group consisting of hydrogen, C,_salkyl and Cq.14arylC, galkyl;
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30 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {4-[(isobutyrylamino)sulfonyl}-2-

methylphenyl}acetamide, sodium salt;
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{[isobutyryl(methyl)amino]sulfonyl}-2-methylphenyl)acetamide;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-(2-methyl-4-

20 {[methyl(propionyl)amino]sulfonyl}phenyl)acetamide;
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2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-

30 [(nonanoylamino)sulfonyl]phenyl}acetamide, sodium salt;



WHOI O 1)1 10%$& ()-)! 10%$& ()-)! 10%$& () - RRRRRRR ?)! 10%3$& )! 10%3$& ()-)!

0%3$& ()-)!10%$& ()-)!10%3$& ()-)!10%$& ()-)! 10%3$& () - RRRRRRW ?7?) ! 10%$
& ) ! 10%e ™0 0)/600410%3&' () - G PCT/US02/06037

WHIIi O ) ! 10%3$& ()-)! 10%$&' () - RRRRRRRR0S7) ! 109 ! 10%$&' ()-&)! 10%3$& ()-&)!1

0%$& ()-)!10%$& ()-)!10%$& ()-)! 10%B& ()-)! 10%$& () - RRRRRR| \ <0S7) ! 10%
1 10%$& ()-)!10%3$&' ()-)!10%3& () -G

WHIi O ) ! 10%$& () - RRRSSSS ?7) ! 109 ! 10%$&' ()-)! 10%$& ()-)! 10%$&' ()-)! 10%

$& ()-)!10%$& ()-)! 10%$& ()- SSSSS" S#HS{ _2#) ! 10%$&' ()-)! 10%$& ()-)! 10%$&

"()-)!110%%$& () -

\/\|(’-|)9| )o )1scip®@m<(@)t\(%#$$®e/ag(s - B SpSt-of dnbberes el thenpx y0eHIAIDIS$E () -) ! 10%$&

()-)! 10(Ve%p§l% cye aréulq%' 10%e$& aﬁg )1 10%$& ()-) S*S/ S5S@ESXX8X) | 10%$&

)110%3$‘&?t %Py( qeos 1) 1 10%ese ()@é‘éﬁ} 0%3$& ()-)!10%$&
Wi O Bl SMRRRUEHES.22 6551 % Y%
05 RSz alszlgﬁs(bs%gﬁs}%éée%ﬁ{ ek esee ()-

owquthylpbemw%w%bmme/m@um salf \WHOi O t SSSgTt TTT| [: 4)! 10%$

o O e AR o S B Dl MRl LO7E88& O

'le‘V&%&hﬁ)me@l itz infate, 58#1149{’/&‘5[&& () Y
| S: $109&$&L" () - V 24) | 10%$
+P109&$a4 phyranroetigadly.aceoptabbe degatixes theresfi 008$&8: () - +PLOYRSES! () +P10%R$&&

O)- wo4) ! 10%$

+PLOYRSEE’ () - &+PLOYRSEE’ () - +PLOYRSEE () - 1+PLOYRSEE’ () - SWLIBA +PLOYRSEE’ () - WV
WAV 184 )Soliiire,fealcium, potassium, magnesium, choline, ethanolamine, and triethylamine salts
+P109&R$&& () - +P10%&$&& () - BWL9RA +P10YR$ &S () +P10YRS$&ES! () - +P1OY%&R$&E () - WV
XXX_ I heonpemdssgiseled (o (he@gipeponsistingalogsas’ () - +PLOYERSEE () - +PLOYERSES (
) - XXXXX! XUXdDA5\WLOBA.+PLOYES&& () - +PLOYES&& () - +PLOYES$&& () - +PLOYE$&& () - +P1
00R$&E () - +PLOYRS&SE' () - YX+X, X- XOX1X2X3Xm SF5WL084.10$10$10$

4109 Y14 {RoBEBISD SO IPESID 114 SHBCHOAKOGSWLY64 (" 108 () -n{

" 10958 9100 10YBE , GLOYG&!
10968 (fé'gm&% X () n{" 10%6& 8 n{ " 10%& ()-n0{"1098& ()-n{"1
095& () %t% cHIBPE({ Ly dHo- 5'-91 lt(eho 344, §m§a /%ﬂ{lfol@ﬁ@& ()-n{"10

%B& ( “109%$& ()< n; cH(z" 445 { 109
cH(zW){mqu&er(»l}m{etam%& () n{" 100/$& /& n{" 100/$g¢( ?;<xxi<x>l%<c/$025}/\51{ igm
09%& ‘V&S 09 9 n 9 n

Y 45? 2?# %W% 6é){ln{%lc 0/&3(& giﬁ{%h 10 ﬁi 8 n% 18% 8 nE{Y\l{o
Y(Y) Y4 midel 096 & n % n % n
oy ROy i

Y<Y’>Yk@’- ¢hloesk3-cyanesS-wetyidbenyoy)phenomyd:N-{2-methyd9ad( 1) - n:

Eﬂﬁi { p%ﬁ‘%“@?%éﬁﬁg"% 3%@/@@3%‘%? (1)0(V25& ()-n*Y_Y YaYbYcYnYoYt T85{"

10% mm)xmgcmamng (3-098R- :()nert{yni@m),ih)enm{y D00 Siethy- n{{{[mo%& ()-n{"109%& ()-
n{" 109%& () noYuYszY{ gK+8 '109%$& (% n{"109%%& ()-n{"10%& ()-n;
cH( z" { "PrRssisinylgcety Y%n'y

CF( 2" { " hGofol2-p- c%@ﬁn{e}hy%enéweﬁaxﬂbv LR Uz f{4-1098& () - nYYYYYYYQGB
cH( { " 1086x@helinylicetydymang sulfqylpHesy ljacetafildh) o6& () - n{" 10968 () - n{" 1096& ()-n

cH(z"{' i}gﬁg{owlgﬁ %Y&%QQB%PW%ZO}’ p(%elggxy} -N-{2-methyl-4-

H n{"10%& ()-n{"109%& ()-NnYYYYYYYYhH
chzﬁ%o %%%%%&g%?l]baa{f{o}awﬁ&ﬁ 1%%& () n{ 10%& ()-n{"10%& ()-n{
" 109%6$8& %-{4-aMovor2d Feana$ (mih@@r(lqth benooxs shenoxyn

gg(zézi{ ﬂ%g?@%/i?ﬁ’ i‘?)jsgk@'%%&‘%“ﬁ%@g@&arﬁz‘%n{ '1098& () -n{"1098& ()-n{"10%8

&( §) ?{21(%&4 -« BLFEAL Y (r ANFoLorRéth HIBERE | )phe s b0 YL et 4L VB&' () - n{ " 1096&
. n 0
cH(z" ( Zgth z@zgézptﬁkdzﬂmb{ﬂf&w)&qh%b)wta@yd%{ '1098& () -n&{"109%6& () - n{" 109%6& (

é&ngﬁéo%%ﬁt%g% (§QW§%§)‘3§%@%’%§M#MP2 St} P4B& () -n{"109%8& ()-n{"10%

cH(z" " Zkatqgionglétinad)gidfony{]paabacétmnde; 109B& () - n;

CH(z"{"109%8$& ()-n({"10%& ()-n{"109%B& ()-nwZ} ZZZZZZ ?, c{"10% " 10%& ()-n{"1
098& ()-n{"10%& ()-n{"109%B& ()-n{"109%8& ()-n{"109$& ()-nZZZZZZZpP4, c{" 109
& ()-n%"1098& ()-n{"10%& ()-n{{"109%& ()-n{"10%& ()-n;

cH(z" ZZZZZZZgG+, c{"109%8& ()-n{"109%$& ()-n;

cH(z" ({"1098& ()-n({"10%8& ()-n{"109B& ()-nZZZZZZZt X, c{" 109%$& ()-n{"10% " 10
0/65& () n{ 100/55& () n{ 100/55& () n' R 100/55& () n{ 100/55& () n{ 100/&5& () nzZz7ZZ27Z



110%$c& ()-  "&109& ()- ,4109& ()- 910%& ()-bx|[: NAA910 + 10% #& () -
$ 109 & ()- K 10%% ()- 00 109&' ()- 109%& ()- S910% $

& () - Lf| [Voolzma1s* 3" 109 & ()- 3*3"109%%& () - 3* 3" 10%RCHT)US02/06037

$"10%& ()-m =$"10%8& ()-m "sS10%B& ()-evU49 F1096& ()-'

910%& ()-10"10"10" 35%$10% & ()- 35$10W& ()- +3*3"10% & () -

%yz{|| D, 410s109%& ()-&109& ()-& |#109%& ()- | #10%$y& ()- (| #10%B& () -
"910%B& () - | kK+4s10%& () - & 109%& ()- & 109%& () - &1S10%& () - & 10%& () - & 10%& ()
- & T84ss10%& () - &1s10%&' () - &10%& () - & 10%&' () - & 10%& () - &1oVWE4sS109& () - &1
S10%& () - &&s10%&' () - &1s109%& () - & 10%&' () - &M 4&10%&' () -1 &10%& ()-|

&109& (2{/[4-chlorpx$@@tymrc(-§-w my(l)pheno&m@é&{ﬁ(-[)(isbbwmmﬁﬁfﬂzsgl)fﬁhyll&lo%&' 8 - :

- &109%& () - Q& ()1 ." Tx$&I0%& ()-1 &L0%& ()-1 el-&LO%& ()-1 |&109%& () -
'Tx$&1d%'%&]($!11?n}§?l YRGS 100 ()-1 &10%& ()-1 i M&LOY& ()-1 &10%& ()-|

L &L0%& (D-F4-c183£%E(-khloro-5-cyanobenzoyl)phenoxy]-N-(2-methyl-4- {[(3-
methylbutanoyl)amino]sulfonyl} phenyl)acetamide;

5 2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-(2-methyl-4- {[(1-
pyrrolidinylacetyl)amino]sulfonyl} phenyl)acetamide;
N-{4-[(butyrylamino)sulfonyl]-2-methylpheny!}-2-[4-chloro-2-(3-chloro-5-
cyanobenzoyl)phenoxy]acetamide;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N- {2-methyl-4-

10 [(pentanoylamino)sulfonyl]phenyl}acetamide;
isobutyl {4-[({4-chloro-2-[3-cyano-5-(trifluoromethyl)benzoyl]phenoxy}acetyl)amino]-3-
methylphenyl} sulfonylcarbamate;
isobutyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]acetyl } amino)-3-
methylphenyl]sulfonylcarbamate;

15 2-methoxyethyl [4-({[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]acetyl} amino)-3-
methylphenyl]sulfonylcarbamate;
2-[4-chloro-2-(3-chloro-5-cyanobenzoyl)phenoxy]-N-(4- {[(methoxyacetyl)amino]sulfonyl} -
2-methylphenyl)acetamide;
2-{4-chloro-2-[3-fluoro-5-(trifluoromethyl)benzoyl}phenoxy} -N-(4-

20 {[(ethoxymethyl)amino]sulfonyl}-2-methylphenyl)acetamide;
2-{4-chloro-2-[3-fluoro-5-(trifluoromethyl)benzoyl]phenoxy} -N- {4-[({[2-(2-
methoxyethoxy)ethoxy]methyl} amino)sulfonyl]}-2-methylphenyl} acetamide;
2-{4-chloro-2-[3-fluoro-5-(trifluoromethyl)benzoyl)phenoxy} - N-(2-methyl-4- { [ methyl(4-
morpholinylacetyl)amino]sulfonyl}phenyl)acetamide;

25 and pharmaceutically acceptable derivatives thereof.
20. The sodium salt of a compound according to claim 15.

~ 21. The choline salt of a compound according to claim 15.
30
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27. A method of treatment or prevention of a viral infection in a human comprising
administering to said human an antiviral effective amount of a compound according to any of
claims 1 to 25.

20

28. A method according to claim 27 wherein the viral infection is a HIV infection.

29. A compound of formula (IA), (IA”) or (IB) as claimed in any of claims 1 to 25 for use in
medical therapy.

25
30. Use of a compound of formula (IA), (IA’) or (IB) as claimed in any of claims 1to 25 in

the manufacture of a medicament for the treatment or prophylaxis of a virus infection.

31. The use according to claim 30 wherein the viral infection is a HIV infection.
30
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methylethoxy]methyl]phosphonic acid bis-(isopropoxycarbonyloxymethyl)ester (bis-POC-

25 PMPA)], ribonucleotide reductase inhibitors (e.g. 2-acetylpyridine 5-[(2-
chloroanilino)thiocarbonyl) thiocarbonohydrazone and hydroxyurea), nucleoside reverse
transcriptase inhibitors (e.g. , 3’-azido-3’-deoxythymidine (AZT, zidovudine), 2°,3’-
dideoxycytidine (ddC, zalcitabine), 2°,3’-dideoxyadenosine, 2°,3’-dideoxyinosine (ddI,
didanosine), 2’,3’-didehydrothymidine (d4T, stavudine), (-)-beta-D-2,6-diaminopurine

30 dioxolane (DAPD), 3'-Azido-2',3"-dideoxythymidine-5'-H-phosphophonate (phosphonovir),
2'-deoxy-5-iodo-uridine (idoxuridine), as (-)-cis-1-(2-hydroxymethyl)-1,3-oxathiolane 5-yl)-
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acetylcysteine (NAC), Procysteine, o -trichosanthin, phosphonoformic acid, as well as
immunomodulators such as interleukin II or thymosin, granulocyte macrophage colony
stimulating factors, erythropoetin, soluble CD, and genetically engineered derivatives
thereof, non-nucleoside reverse transcriptase inhibitors (NNRTIs) for example, TMC-120,
TMC-125, nevirapine (BI-RG-587), alpha-((2-acetyl-5-methylphenyl)amino)-2,6-dichloro-

benzeneacetamide (loviride), 1-[3-(isopropylamino)-2-pyridyl]-4-[5-(methanesulfonamido)-

1H-indol-2-ylcarbonyl]piperazine monomethanesulfonate (delavirdine), (10R, 118, 12S)-12-

Hydroxy-6, 6, 10, 11-tetramethyl-4-propyl-11,12-dihydro-2H, 6H, 10H-benzo(1, 2-b:3, 4-
b':5, 6-b")tripyran-2-one ((+) calanolide A), (4S)-6-Chloro-4-[1E)-cyclopropylethenyl)-3,4-
dihydro-4-(trifluoromethyl)-2(1H)-quinazolinone (DPC-083), 1-(ethoxymethyl)-5-(1-
methylethyl)-6-(phenylme;thyl)-2,4(1H,3H)-pyrimidinedione (MKC-442), 5-(3,5-
dichlorophenyl)thio-4-isopropyl-1-(4-pyridyl)methyl-1H-imidazol-2-ylmethyl carbamate
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oxetanosyl]adenine (oxetanocin-G), acyclic nucleosides [e.g. acyclovir, valaciclovir,
famciclovir, ganciclovir, penciclovir), acyclic nucleoside phosphonates [e.g. (S)-1-(3-
hydroxy-2-phosphonyl-methoxypropyl)cytosine (HPMPC), [[[2-(6-amino-9H-purin-9-
yl)ethoxy]methyl]phosphinylidene]bis(oxymethylene)-2,2-dimethylpropanoic acid (bis-POM
PMEA, adefovir dipivoxil), [[(1R)-2-(6-amino-9H-purin-9-yl)-1-
methylethoxy]methyl]phosphonic acid (tenofovir), (R)-[[2-(6-Amino-9H-purin-9-yl)-1-
methylethoxy]methyl]phosphonic acid bis-(isopropoxycarbonyloxymethyl)ester (bis-POC-
PMPA)], ribonucleotide reductase inhibitors (e.g. 2-acetylpyridine 5-[(2-
chloroanilino)thiocarbonyl) thiocarbonohydrazone and hydroxyurea), nucleoside reverse
transcriptase inhibitors (e.g. , 3’-azido-3’-deoxythymidine (AZT, zidovudine), 2’,3’-
dideoxycytidine (ddC, zalcitabine), 2°,3’-dideoxyadenosine, 2°,3’-dideoxyinosine (ddI,
didanosine), 2’,3’-didehydrothymidine (d4T, stavudine), (-)-beta-D-2,6-diaminopurine
dioxolane (DAPD), 3'-Azido-2',3'-dideoxythymidine-5'-H-phosphophonate (phosphonovir),
2'-deoxy-5-iodo-uridine (idoxuridine), as (-)-cis-1-(2-hydroxymethyl)-1,3-oxathiolane 5-yl)-
cytosine (lamivudine), or cis-1-(2-(hydroxymethyl)-1,3-oxathiolan-5-yl)-5-fluorocytosine
(FTC), 3’-deoxy-3’-fluorothymidine, 5-chloro-2°,3’-dideoxy-3’-fluorouridine, (-)-cis-4-[2-
amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene- 1 -methanol (abacavir), , 9-[4-
hydroxy-2-(hydroxymethyl)but-1-yi]-guanine (H2G), ABT-606 (2HM-H2G) and ribavirin),
protease inhibitors (e.g. indinavir, ritonavir, nelfinavir, amprenavir, saquinavir, (R)-N-tert-
butyl-3-[(2S,3S)-2-hydroxy-3-N-[(R)-2-N-(isoquinolin-5-yloxyacetyl)amino-3-
methylthiopropanoyl]amino-4-phenylbutanoyl]-5,5- dimethyl-1,3-thiazolidine-4-
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10 benzo[b]furanylmethyl)-2(S)-N'-(tert-butylcarboxamido)piperazinyl)pentanamide (MK-
944A), and GW 433908), interferons such as a-interferon, renal excretion inhibitors such as
probenecid, nucleoside transport inhibitors such as dipyridamole; pentoxifylline, N-
acetylcysteine (NAC), Procysteine, o -trichosanthin, phosphonoformic acid, as well as
iﬁmunomodulators such as interleukin II or thymosin, granulocyte macrophage colony

15 stimulating factors, erythropoetin, soluble CD, and genetically engineered derivatives
thereof, non-nucleoside reverse transcriptase inhibitors (NNRTIs) [e.g. nevirapine (BI-RG-
587), alpha-((2-acetyl-5-methylphenyl)amino)-2,6-dichloro-benzeneacetamide (loviride), 1-
[3-(isopropylamino)-2-pyridyl]-4-[5-(methanesulfonamido)- 1 H-indol-2-
ylcarbonyl]piperazine monomethanesulfonate (delavirdine), (10R, 118, 128)-12-Hydroxy-6,

20 6, 10, 11-tetramethyl-4-propyl-11,12-dihydro-2H, 6H, 10H-benzo(l, 2-b:3, 4-b":5, 6-
b")tripyran-2-one ((+) calanolide A), (48)-6-Chloro-4-[1E)-cyclopropylethenyl)-3,4- dihydro-
4-(trifluoromethyl)-2(1H)-quinazolinone (DPC-083), 1-(ethoxymethyl)-5-(1-methylethyl)-6-
(phenylmethyl)-2,4(1H,3H)-pyrimidinedione (MKC-442), 5-(3,5-dichlorophenyl)thio-4-
isopropyl-1-(4-pyridyl)methyl-1H-imidazol-2-ylmethyl carbamate (capravirine)],

25 glycoprotein 120 antagonists [e.g. PRO-2000, PRO-542 and 1,4-bis[3-[(2, 4-
dichlorophenyl)carbonylamino}-2-oxo-5,8-disodiumsulfanylJnaphthalyl-2, 5-
dimethoxyphenyl-1, 4-dihydrazone (FP-21399)], cytokine antagonists [e.g. reticulose
(Product-R), 1,1’-azobis-formamide (ADA), and 1,11-(1,4-phenylenebis(methylene))bis-
1,4,8,11-tetraazacyclotetradecane octahydrochloride (AMD-3100)], and fusion inhibitors

30 (e.g. T-20 and T-1249).
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39. A method of treament of HIV mutant viruses comprising administering a compound

according to any of claims 1 - 26.

40. A process for the preparation of compounds of formula (TA)

5 (I1A)

wherein:

R'is one or more substituents independently selected from the group consisting of halogen, -
CF;, Ci.salkyl, aminoC.salkyl, alkoxy, -CN, -NO,, -NHy, -SR®, -S(O)R?, -S(O);R®, -
C(O)R?; Cy.salkenyl which may be optionally substituted with a substituent selected from

10 the group consisting of hydroxy, halogen, C;.ccycloalkyl, Cs.14aryl and heterocycle; C,.
salkynyl which may be optionally substituted with a substituent selected from the group
consisting of hydroxy, halogen, Ce.14aryl, Cs.¢cycloalkyl, and heterocycle; and
heterocycle, optionally substituted with one or more substituents selected from the group
consisting of halogen, C,galkyl, -CN, C, salkylCg.)4aryl and heterocycle;

15 R? s selected from the group consisting of hydrogen, halogen, C, galkyl, -NO,, -NH,, C,.
salkylamino, -CF; and alkoxy;

R? is selected from the group consisting of hydroxy, halogen, -CF3, -NO; and C, galkyl;

R*is selected from the group consisting of ~S(0);NRR®, —S(0),N=C(OR"), and
~S(0),N=CR’(OR");

20 R’ is selected from the group consisting of hydrogen, Cq.jsaryl, C,salkyl, Cs.scycloalkylC,.
galkyl and Cj.¢cycloalkyl;

R is selected from the group consisting of -C(O)R’, -C(O)OR’, -C(0)C(O)OR’,
-C(O)CHINR"’R"*)R"", alkoxyC,) galkyl and —~CH,0-(CH,CH,0),-CH,CH,OCHs,
wherein n is 0-4;

25 R’ is selected from the group consisting of Cs.¢cycloalkylC,.galkyl, hydroxyC; salkyl, Cq.
14aryl, heterocycle optionally substituted with C;_galkyl, Cs-14arylC,galkyl, -(CH,CH,-
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O)n-CHj3, where n= 1-4, alkoxyC,.salkyl and C,.salkyl optionally substituted with -O-
C(O)R'?;
R? is selected from the group consisting of C, galkyl, Cy.ccycloalkylC;.salkyl, Cs ¢cycloalkyl,

Cs-14aryl and heterocycle;

5 R'' is selected from the group consisting of hydrogen,

) t \ 1
N '
H

cH *\/\H/&NH

T_< 3 |OH
CH, ":)\CHs :

CH

o}
CH, o

N

NL H2
S 0
AN \CH3 /@\ |
’ OH , ' OH |
A@ , and A7 sH ;

R'? and R" are independently selected from the group consisting of hydrogen, Ci.salkyl, C;.

N
H
WOH

o)

scycloalkyl and Cq.14aryl;

comprising coupling compounds of formula (1I) and (III)

10

o O/\n/OH 3
R

0]
S S GRS
R4

R2
n (I

wherein R!, R?, R® and R* are herein defined.

15



