; €3eL~r<6r T"?=14 July 2003 WD 00l 42022 PCT/ US99/ 30483 BENZOHETEROCYCLES AND

THEI R USE AS MEK | NHI BI TORS This invention relates to benzoheteubic3@3es

¥ such as bemgobmizetparyl s that 5 have pharnacol ogi cal acti vi pyrruseoNFss
enzymes are dual specificity kinases involved in, for exanple, 10
i mmunonodul ati on, inflammation, and proliferative di seases such as cancer
and restenosis. Pr0|BEﬂEJ"H§\‘ERO€YGLE%eRW$H@1rReUS@%§Q‘lthYNlﬂB@PdR%Ct in the
intracel lular signaling system or the signal transduction nmechani sm of
certain proteins. Defects include a change either in the intrinsic activity
or in the cellular concentration of 15 one or nore signaling proteins in

the signaling ddiginventionrelatas to benzopetaterysies suchvastbenzehstereanits thahds to
its o k an autocrine | oop, which continually

sti rruwgt ei‘%gg(ﬂq{a?@ragﬁﬁ%lédl %g?\g&l ons or overexpression of intracellular
signaling proteins can lead to spurious nmtogenic signals within the cell.
Sone of the npbst common nutations gggm !S gEnes encodl”wmawmmmt n known
as Ras, 20 a Gprotein that is act bound to ctivated
when bound to GDP. The above-nentioned grow h factor receptigng: and many

other mtogenic receptors, when activated, |ead to Ras being converted from
t he GDP- bound sMEKeertzumeseare"mab@pndlflsrtsalsleaseshngolge@rralfor@(aamplabsol ute

C1 Gnaftng refulRimSadatior i AhaBncB54 iflter VA Eiess SR Skl akdahiiond, v o

are comDpestenosiscers) and lead to the signaling cascade bel ow Ras bei ng

chronically acti Vfi‘;@ed Activated Ras leads in turn to . the @Ctl vatjon of a
cascade of ~serifi@ll IneasesRIeLaUseA Y defpet '@ﬁ'&%ﬁﬁ"’l‘)ﬁ" AR8igaalingown to

require ag %V@r tﬁé%llzgg[a?’ trfaﬂﬁdb{:v@rpr‘f‘fécﬁéﬁ %ﬁf'e\%ﬁahﬁxb{ﬁnﬁaﬁef&fg ly. These

in turn aC|vate n activates MAP
ki nase) EIRICI(IM—CI‘amgeENI@)‘ in metlntmtslmacttvfty Vel therceﬂdabpomartb@ane ofippear s

9 038 Sl bl i b OB 88 HEE Rl 8 "

PCT/ 1 JSO9/gpodfifactarthabbings t® its oB}rotécéd&)r@fredﬂtM@ i’ @rautcerne ieppalwhigh for
exanpl e by use OI, a dom nant negative Raf-1 protein, can conpl et e% i nhi bit

mi t ogenesCONtIpRHHRIMYIAtRFRIQ! %tr'ﬁ'beMUt%t@PPa’é@V?@(’,‘Bfﬁ%W r'"tlr?‘i?ﬁ'f’ cogeni ¢

Ras nutan ts ) | gent
in the ac{sﬁ/atl gr?%gh% e Jr%ﬁk,"}'{a @Bf&s‘r?% lé‘}nftﬁﬁﬁhe crepg%%ibp
phosphor ythe most icosimon mutat[wnseomunmgemls enRacfdvragwtheqmrb@n khows as Ras,

Phe- bate” arorekiein Mprit Refiyaled whelf b ST 415 MERIAIES woRh o uiRtoss 2 "
ki nase. M&DPn nwébcn}wmhﬂwé@bwmacﬂ@r mﬁtcﬁﬁ arf ivady loyiershiteyenyd 85) and
a threoni ne residue, separ at ed ¥ea si ngl e am no adéd Thi s, 10 doubl e

phosphory|ra°e¢mﬁrsam%?¢a§'am Teadh i Bagpeing-convered fioMutheASDPRAUR Map
ki nase camtdtaqs tﬁ@tﬂ*%suhagtamm%gy.{am anaﬁonaelaé%umtfsr of proteins

i ncluding several transcription factors and er Ki nases of these
MAP ki nas @relifetgiiooripiraestaed types. nDefaptsindhis| signeding systeny efsoecraﬁ/.xe'rttaeget

or ot ofR. HHERTRAY 8 ey B7F SRRSO AR krRierd A BRI SR

MEK it sel fs@magrcsst:adébeaavﬁRgsajemglbmmhlly’lacthame Current under st andi ng
is that MEK is hl@ %’rﬁgﬁf@%{s for the phgsphoryl ation of MAP kinase. In
fact, no substAgta HE Ui the Retivationigf aeascaderk  has been

demonst rats%ﬁnbﬂh%nﬂwé‘ﬁﬂa&@‘ OneofiRk 8&51%%@???&55@%% Httbqéﬁuﬁaaﬁ?d on the

MAP ki nase pho at1on sequence, even phosphoryl ate denatured MAP
ki nase. Mactlue {F Hos lts@mwtyiaaoe is;thedafl family .t Thesapn timeantivatel or to

ay rafu MEKTEd bvelﬂ“f%ﬁ%M%tﬂﬁffhﬁﬁé’fiﬁ%l%%ﬂ st (RRT ol T

requir e”e’EF]RlS{)? TA&WaHBH%FMAﬁ RSk hﬁoﬁnsg@ﬁeﬁseto%&%?é ti4frophat it may

have enoug erence inits nec ction to other protein

ki nases t Ipsolifesation; coastltuma)actmashoofof thik kinase i8 slfficiepttodinduce cellutargh
allosteric nechani sns rather than throuqh t he usual bl ockade of the ATP
bi nding site, may be found.
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2 14 July 2003 WD 00l 42022 PCT/ US99/ 30483 SUMMARY In a first enbodi ment
of the invention, there is provided a conpound having 5 the fot4uhip2663

below. OR I In formula (1), Wis ORS, NR20R~) NRA
éﬁg@oﬁ&oz} BET/L%E%:N%RS

Q(CH2) 2. ~N or 10 NR2(CH2)2~, NRARB. R~ is H, C~ea|ky

al kenyl , 8 al kényl C 3.8 cycI oal kyI phenyl Phenyl ) C al kyl,
(phenyl)CtﬁanSngnﬁ qq!sﬁéﬁ ?QWBS %mﬁiw’rlgn logs Tor eXgaplal y.;s)e@f.a~

al kyl, cf’erﬁf far rag%fﬁ)’% hgﬁ:prg ﬁ“‘c’%}‘n'co ib?t' ?@‘éﬂ%s% %vhe Ikynyl C

3.8 heterocyc I'ca éterocy |ca
het er ocyclinducedifoah 36!l sudace teeeptars @Cfrﬁnmnwgenmd}mt mutantdi oﬁdﬂh):ﬁgh aI kynyl

1 h C.3 6 | C36
ﬁreterocyclzpzﬁs F%H&@e’f%f’"ﬁ@"éﬁr’%ﬁ '{ﬁ)%té?rgl adtmt:?goﬁ%%an& gﬁ?{yl) C

I
3-8 ?l) 'segwgna%sy gpg%thnk@w' thr&gwf;ﬁmwméa n@&ﬁagisg«a@fe) aéct@)ég%dlz%éﬁ/ <

het er ocycland oﬁtﬁrd@nase(scpr@sahQMaAe Mélé |ondwomw amaeent sgrm residues,
(am nosul f am nosul fonyl C ~~
(ani nosul féfﬁﬁ )a@dsn%dzdmf)e rasa el MEKils %‘YEW) ihe pegrenwgrmr activation of

| ! H C
L( gmalnlczstj Mgp%é%@ 'ﬁﬂ%ér?/ﬂm rgméhglhl?sﬁh@@éés MEP '('(%@ ﬁﬂyl or pheny: > 25 3
WO 00/ 4202\1’18@|§n@9¢hr@6n{d@&e&mhbomﬂ§; sferpérmé@@ (aémgle(aminb adrs. Y Z R4 14
July 2003 PCTNS99/30483 ° R 3 R4 (i fl R4 is hal o,

Nor, 48oNRBIS PhoRRBEIation AQHERES MAD (S9Ese ot 1¢ast 4 00 Tolds Agtiiated WAP ¢

cycl oal kyly; JARER I}lﬁﬁﬁf ; Zis one
of the fol '%évl ng Eél%nqj ata@%@f%ie pﬁﬁ%phor?‘gﬁéﬁ‘?%ﬁrgﬁ q\lcﬂpr 2~ N R~ TRH
Rs RS (i v)in¢hadirig/sgveral tranmdcriptioh factors-andithéd Kinases. (Many of fliesé MAP

kinase phosphorylations are mitogenically activating for the target protein, such

as a kinase, a transcription factor, or another cellular protein. In addition to Raf-1

15 and MEKK, other kinases activate MEK, and MEK itself appears to be a signal
integrating kinase. Current understanding is that MEK is highly specific for the
phosphorylation of MAP kinase. In fact, no substrate for MEK other than the
MAP kinase , ERK, has been demonstrated to date and MEK does not
phosphorylate peptides based on the MAP kinase phosphorylation sequence, or

20 even phosphorylate denatured MAP kinase. MEK also appears to associate
strongly with MAP kinase prior to phosphorylating it, suggesting that
phosphorylation of MAP kinase by MEK may require a prior strong interaction
between the two proteins. Both this requirement and the unusual specificity of
MEK are suggestive that it may have enough difference in its mechanism of

25 action to other protein kinases that selective inhibitors of MEK, possibly ope‘r-ating
through allosteric mechanisms rather than through the usual blockade of the ATP
binding site, may be found.



14 July 2003 WD 001 42022 PCTI US99/ 30483 One of R5 and Rs is H or nethyl and
the other of R5 and Rs is H, C alkyl, C2_s alkenyl, C2~ al kymgd Julpeody! ,
benzyl, or whbfmpas Mis O CO S02, NR~-, (CONRH NRH (CO,, dylill,—g {?Q’
(SOZ)NRH or CH2. Eis (CH2)~.~ or (CH2)mQ(CH2)P where 1 < (eaC m and
p) s 3 and 2 < (m+ p) s 4; or Eis 5 absent. Gis RK, OR or NR-RK
provided that if p =1, then Gis H R7 is H C~~ alkyl) C2.a alkenyl C
2~ al kynyl, C 3_s cycloal kyl, phenygpypgasmyi dyl, 3-pyridyl, 4 pyridyl,

(CH2) ~. 2Ar) where Ar is phenyl 2- pyT'|M§%1_3 pyridyl, or 4-pyridyl,

SO02NRH( CH2) 2. ~ NR, ~RK, (CO)(CHZ) 2~, NR~RK or (CO)NRH( CHZ)2 ~NR~RK. X~ is O
S, NRB, or CHR9: enbodi nent ,
if 10 X~ or x2 In@ éﬁ%mg%W@eafgféﬁ?éﬁnt&°Wu%& %98%9 %50’880'ﬁ’f|%ﬁy{'19rrerl zed

i ndol e5 RstheSfolhul&(P-belawkyl , phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
(CH2)~_zAr, where Ar is phenyl, 2-pyri dyl, 3-pyri dyl, or 4-pyri dyl, C 2.~
al kenyl , C 2.~ al kynyl, C ~.s cycpoal kyl, (C 2~ al kyl ) NR~RM provi ded R-~,
and Rs together have no nore thagﬂy % tom;, exclusive of R~, RM R~

and RK. Rc is H C, 4 alkyl, wridyl) 3-pyridyl, 4-pyridyl, C
3~ al kenyl, C 3~ al kynyI , oal K (COORP, (Cz.~ alkyl)NR-RM

( CO) NRN\( CH2) 2~NR~RM (CO)NR~RM (CO) C R~RM or (CH2)~ 2Ar, where
Ar is phenyl, 2-pyridyl, 3-pyridyl, Bi14-pyri dyI RO is C,~ alkyl, phenyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C 2.~ al kenyl, C 2~ al kynyl C 3_s

cycloal kyl, {COORP , (C 2~ al kyt)NR~Rg (CO NRN(CHz)2. ~NR~RM 20
(CONR-RM (CO(CH2)2.~ -NR~-RM or (CH ;’ ~2Ar', where Ar' is phenyl,
2-pyridyl, 3-pyridyl) or 4-pyridyl. RPis H C1 s alkyl, phenyl, C ~

al kenyl , C~ al kynyl, C 3 s cycloal kyl, or (CH2)2.~ NR~RM Riois H,

rret hyl , hll ®rmala NDWIERQR_I NRIzORnENRyRB. NEBeNRAGE, Wz)E—&”dRABE RE, Ro, RE,

T R R 1 ROPERGR L YaREASESS 56 =, @ kT C
NRcRp, NRE&fclodNkyl, ﬁl’@nﬁrmlhbﬁylw/hQarkyalj(lphenyl)ﬂbpeawtenyu !(prtmwym)ﬁ‘rphaIl;ynyll)

P Gependelt 19 SHEIORKIIG T cchd I BING s BlkERVIngS pa APIsaRO DG £ ar  or
heterocycakynyladl3ga{et y@nd @adRAl, '(era?améfel%P&id rtaat&%o%mkpﬁ&@g%n 1 and 3

substituents 1nd pen dent sel ect ed from ha
cycl oal kyhet e@@ychc aﬂl@al)@walkecylzm 3alhl@§QT9PyC|l|§Heﬂ'9ﬁ|)CWGﬁ'bY<’wl Ofami no,

fa?rI?en SUQCFH{)%“‘ PIRa he% | $ ' n'kty??ﬁlgngfl on %#%E"&gsg 3f6uqéi%lgv\n9 eLéqt;let ween 1

and 3 subnadmaj.emn(ﬁ 3mcbeqm1|d,dhmlemy$eRﬁoﬂ HdCffmaikylaCmg akenvlAChul 3lkpdd3 WO

b0 the’ 2pbe BRBKIR B, de s rrbrly I A (F e BVto BRI RS akbngi1d! ¢ on

phar maceu CtsélbwoalR RO L3RIk nyRIC &phet@rocych@ﬁé&éalt(fwg ?ﬁéteréwbhbdl ng to a
second enbodi nent o the invention, there is provid ghar maceut i cal

conposi t i BFGHEG warly, (%U"”QSB@H’Y@HEF@Y'OK?@'@%O@Y' Phﬁ"Yﬂ rdYl ) and (b) a
h

P pec of tiRbMIHBED. ik (ERIIROSioniG S eyclalyEamiAbEataA 12 Poe, . ¢,

enbodi mencyaldalkyl}e ipnalkwl oo (Cilgss NIR%;RmarRa‘ wd1,uC e.s@lkyd C 3.5 alkenyl Cas

alkynyl, C 3.¢ cycloalkyl, or phenyl.
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medi cament for treating a proliferative disease in a patent. According to
anot her aspect of the invention, there is provided a use of aldJuypppasind of
.the first iyent of the invention for the manufacture | cament
for treatiﬁ'gtbgg%dggr in a patient. According to a further a?&é’?‘f%b“%ﬁe
invention, there is provided a use of a conpound of the first enbodi ment of
t he inven@ii@@nﬁ(ﬂfth%&m@m@ 6 - dliifredi carent for treating or
aneliorating the sequelae of, a stroke, in a patient. 10 According to a
further aspect of the invention, there is provided a use of a conpound of
the first .ergbodixment of the i nverid onAwr the nanuf aetwur et a nedi canent
for treatingyor/aneliorating the sequefae of, heart fajluye, in a patient.
According t vention) there (ded a use of

0 urt her aspect of o,
{ t)g My st embodi eRjnvention f e manuf acture of
a 15 nedi capen or treating @

a conpound

transpl ant ,\Qr» bohe nmarrow tran ant tient. AccordMng to a further
aspect of theTnvention, there is provided a use of a conpound of the first
enbodi nrent of the invention for the_ panufacture of a 20 pedicanment for
treating oste&&}thritis in a patiedﬁﬁfﬁccording to a fdhESer aspect of the
invention, there is provided a use of a conpound of the first enbodi ment of
the invention for the manufacture of a nedicanent for treating rheunmatoid

art hriti Ri 1§ HopEi Rans halge N6 SQeNRo(&HeleaNRaRm SENReftF Ar{EQ)v ehts on,
thereg s @roy ou fakbheNs ! Bl of the

i nvent5i ond?f"(g\rélugik‘:'cejC %ﬁ%ﬁ?lgg[kggéﬁgﬁﬁgw néﬂ?@‘f@%”*fﬁ“‘i@@éﬁr‘ng Eﬁsirgrral

i nfecti orNRgRg @ds peatof the todlodimg fdrowutad (iv-héviilaspect of the invention,
there is provided a use of a conpound of the first enbodi nent of the
invention for the manufacture of a nedicanent for treating cystic fibrosis
in a patient. 306~Accorging to a furt ect of the i ntd~en, there is
provi ded a use ofl a cohpound of the flj rstlenbodinent of lthe invention for
t he manuf acture a ,Mdi cament for T‘L‘aaﬂ‘ng hepat omeg&¥2~dnNa patient. 7
14 July 2003 Accorxh to a further aspect of the invention) there is
provided a use Oiﬁsa cqgpound of the fi R4 enbodi ment of tiR,invention for
t he manufacture OF a neti canent for treating cardionmegaly in a patient.
According to a further aspect of the invention, there is provided a use of
a 5 compound of théiv)rst enbodi ment ofv)he invention for(tihe manufacture
of a nmedicanment for treating Al zheiner's disease in a patient. According to
a further aspect of the invention, there is provided a use of a compound of
the first enmbodi mrent of the invention for the manufacture of a nedi canent
for treating a conplication of diabetes in a patient. 10 According to a
further aspect of the inwentian, there is pravided.a use of a conpound of
the first embodiment of tlhe ilhvention for the |[manufacture of a medi canent
for treating septic shodK.inN patient. ACCOL(NJ’}%,NO a further aspect of
the invention, there is pr&zi ded a use of Bg

(vii) (viii)
10
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* conmpound of the first enbodi nent of the invention for the manufacture of a
15 nedi canent for treating asthma in a patient. According to & July 2008
.aspect of the invention) there is provided a use of a conpound of the first
embodi ment W&¥00M4RE2i nvention for the manufacture of a medi cAEIYSIPB483
treating cancer in a patient in conjunction with a therapy selected from

radi at i onCrizesRY afd Re 48 PNEX MetiPnd 2Re Blrferiof R3HndRy i8!H$,0C etk €55
synt heti c net hods and sKnt hetic i nternedi at es di scl osed herein. O her

aspect s oflkenyl, Creaitynyh phesayhbenzylkar —M-ErHe. M isPi 6O §C2 NBwpl es, and
-ai s b 5 DT T LRReNt ico;
benzonet of SONRE: HRICET RSO SOD NG, bPLTRL £, CRRNEE

benzohet e I C osition her eof, and
met hods o{CHg)Q(Clish wimerpdug deacindf maamibp) £ Bamsl. 2 Aot @) 8gt; ton Foise aspect

of the_invention, the ounds are | I nhj bitors. K jnhibition assays

i ncl ud® tﬁﬁs%@sﬁbﬁaRasééyngf S'IRJRNhP'[ﬂVf that 'fIPIQ'P?-?:%eR:&%%- ‘ﬁ\th!aﬁ] #escri bed
at col umm I3 , ol 525, 625
and the i ﬁﬁ(\yl'tor %?ﬁ/%%nggg% gl'ltmr(‘:%ll Sﬁné@cﬁé?&yé;blheﬁ%ag?)ﬁ%’é%myég ent, the

entire di pytidduiGHof A wbiere Ariispbenyr 2{pyddyy 3myfidylencé-pysidel, al so Exanpl es

and byt nECENRGH AN B IPDi o aru BB i (OB R GtIR e RS

al i phati cS( NRgEor CHRIE dgag by IS, @F OHRY; aaal ko8 @ aelScaln eid ribdtiRentoifit ai ni ng
hydrogen and carbaon atons) with a free val ence. A kyl 5 groups are

k
L e R Do 06 o1 CHIEG. $16 Hishluesg Rarpalnd MaKAIHedE 3 fRUIorargsl gtk Res

i ncl ud t : I orid 1 , 4k X anhh tyl,
butyl, By i SR et A byid A Ry e, (CAL WAGEMR ey
1, 1- di et phémdn2-pyridyiepipyiridyhod 4emyridyl, ©y.q labainkly IC gy alipnyli Galsude

I I | gbyt ylI , tyl | oh I l.oh I d
ol obct yPreiagigy BO1C & aEREE REkrbyiase R SRERY igadHg) P grord e
subst i t uens sarrchtoniss expreReNsiaRlt, IRy, R &t RY. ReasnH@ p, ik, Ysheayl, ghl or o)
brono, or iodo hydr oxy, am no, al kox al kyl am no, dialk

, I I

oy ol A5 oy DYDYy ATl £ s UKD C avca By Bye ks 6YFIRBIYL (CONTRe

het i i bify | { | 4 003 WO
007 3095 RSN I QUNRRECHD B RISRR: RQINIRSCONEHdR, IRRETS 1D
or 3-f ur aoy(Qhpipdi, wheye lhogis phehyteRipyiridyb 8rpyyidgk pedipyridyl. Rois C 14

3- i di I - 3- f | ). et Ayl ' thyl ,
ar oy pr BV PRERV 2t Kb st b, C ettt ot £ B ARG et nyt .
pyri di nlyl etgtgyctycldﬁlllqzl,l‘w(a)%mpﬁ@%l ?lkﬁgﬂmR{g‘l abg;r%/m,uremo o zzl;NbFlﬁgM,(I;ﬁgyl \g,;v(r)oups
are o} a ups S [ .
adj acéht 8@@%&%@)&%&%@&% Hb&ﬁ'ﬁsﬂ-?&?ﬁm%‘%{@%ﬁ @P“X'vg’aﬁlﬂl i'bonol and
substi t uedlsyrighf oRBYpyridyE REWRL C}’,.@élk?lﬁ‘ﬁhgﬁ&rlbt%%ym}P%II@H&I?@%?@ (B,
or zusanmmen (sz cis,” of traps. Simlarly, a kynyl

, [ goups have at |east one
triple boeycloalwy, at{Gldan: N RaaRaois Hi ;edhyl, halesenN@b:dRids kbmethyr  al kynyl

i xtur et NP8 NG AR 2 o 9 o R bR B B OREs ESPEEnYT e g °
T o cosaoM A oD el sk Clpc i e (o
o) toardd o pBenfsac OENHC R eRr N Fho e MR8 Blsg im0ty Be

t raps- 2- brjoppiolinyB phydradink, pyrielidiny, of pIp%rQaiﬁW "BAch of Ry, Rn, and Ro is

3-(2' -fluorophenyl)-2-propynyl, 3-nethyl’(5-phenyl)-4-pentynyl, 2

hydr oxy- 2ingepgpdgntly %Eﬂ@ﬁWI onetpyb gyinglly, tydeasarboniradjenl oy - 3- but ynyl
3-(3 1 UOhQRDSREliE r4diBLIbOVE is oBliBnANy BBt iéa NitkRhkeen a3 ™! @ (1),

al kenyl a
substituents independently selected from halo, C 44 alkyl, C 3.6 cycloalkyl, C 24

30 alkenyl, C 24 alkynyl, phenyl, hydroxyl, amino, (amino)sulfonyl, and NO,, wherein
each substituent alkyl, cycloalkyl, alkenyl, alkynyl or phenyl is in turn optionally

substituted with between 1 and 3 substituents independently selected from halo,
5



al’kynyl groups can be, for exanple, C Z. ~ or C 2_8, and are preferably C
3..4 or C 3-8. 20 More general forns of substituted hydrocarddnuly@®oBdal s
. include hydroxyal kyl, hydroxyal kenyl, hydroxyal kynyl, hydroxycycl oal kyl ,
hydr oxyar wo osmazh2zor r espondi ng forns for the prefixes am npet/uged/smass €. 9.,
fluoro-, chloro-, or bromo-), nitro-) alkyl-, phenyl-) cycloalkyl- and so

on, or c S i refore
subst i t uted? %M%’ﬁ@'u%%sgﬂgw%yg tiyngﬁit gﬁ)g{/%éb pt%lr"ﬂggf

hal oal ky linverition @b providesa @hadnabémlwlly-auc‘é‘ptableraitmrlCpamb;stér thereof

(cycl oal kyl')al kyl, phenyl al kyl, al koxy, al kyl am noal kyl)

di al kyl am noalAkgérdingrty bakekotnd erabgdimentadfityd inventiphathieyd isxpyalided a

(het eroc icr cal aIk thus
el udes PHgaRsefteE S ieitrdndaine =it 5156 STRAPURYy ol oal kot
hydr o yaegpd (b)anphanabkéguticalBCacreptadblel daeneyl , am noal kynyl , am nocycl oal kyl ,
am noaryl, alkyl al kenyl, (alkylaryl)alkyl) (haloaryl)alkyl,
(hydroxyaryl)al kynyl) and so forth. Simlarly, RA 8 WO 00/ 42022 14 July
2003 PCTNS99130483 i ncl udes hydroxyal kyl and am noaryl, and Rs includes
hydr oxyal kyl ) am noal kyl , and hydroxyal kyl (heterocyclic radical)al kyl.
Heterocyclic radicals, which include but are not limted to heteroaryls,

i nclude: furyl) oxazolyl, isoxazolyl, thiophenyl, thiazolyl, pyrrolyl,

i mdazolyl, 1,3,4 5 triazolyl, tetrazolyl, pyridinyl, pyrimdinyl,
pyridazinyl, indolyl, and their nonaromatic counterparts. Further exanples
of heterocyclic radicals include piperidyl, quinolyl, isothiazolyl,

pi peri di nyl, norpholinyl, piperazinyl, tetrahydrofuryl) tetrahydropyrrolyl,
pyrrolidinyl, octahydroindolyl, octahydrobenzothiofuranyl) and

oct ahydr obenzofuranyl. 10 Selective MEK 1 or MEK 2 inhibitors are those
conpounds which inhibit the MEK 1 or MEK 2 enzynes, respectively, wthout
substantially inhibiting other enzymes such as MKK3) PKC, Cdk2A,
phosphoryl ase ki nase) EG-, and PDGF receptor kinases, and C-src. In
general, a selective MEK 1 or MEK 2 inhibitor has an 1C50 for MEK 1 or MEK
2 that is at |east one-fiftieth (1/50) that of its 1C50 15 for one of the
above- naned ot her enzynmes. Preferably, a selective inhibitor has an | C50
that is at |east 11100, nore preferably 11500, and even nore preferably
111000, 1/5000, or less than that of its 1Cso or one or nore of the

above- naned enzynes. 9 14 July 2003 WO 00/ 42022 PCTNS99/ 30483 B

Conmpounds One aspect of the invention features disclosed conmpounds shown in
formula (1) in the Summary section. Enbodi nents of the invention includes
conpounds of formula (1) wherein: (a) Qis formula (i); (b) R3is Hor
fluoro; 5 (c¢) R4 is fluoro) chloro, or bronmo; (d) Rais H) nethyl) fluoro,
or chloro; (e) R'" is nethyl, chloro, fluoro, nitro, or hydrogen; (f) R-~is
H (g) R~ is fluoro; (h) each of Ro and R ~is fluoro; (i) R-is H,

met hyl , ethyl, propyl, isopropyl i sobutyl, benzyl) phenethyl, allyl, C 3_5
al kenyl, C ~ cycloalkyl (Cs cycloalkyI)C ~ 2 alkyl, (C ~5 heterocyclic
radical)C ~ 2 alkyl, or (CH2)2.~ NRcRp; (j) R~ is Hor (C ~ 10 cycloal kyl)C
~ 2 alkyl; (k) Rz is H or nmethyl; (1) RA has at |east one hydroxyl
substituent; Vim RAis H nethyl, ethyl, isobutyl, hydroxyethyl, phenyl,
2-pi peridinl-yl-ethyl, 2,3-dihydroxy-propyl,
3-[4-(2-hydroxyet hyl) - pi perazin-1-yl]-propyl, 2-pyrrolidin-1-yl-ethyl, or
2-di ethylam no-ethyl; and RBis H or where Rs is nethyl and RA is phenyl.;
(n) Wis NRARB or NRzNRARe; (0) Wis NR2(CH2)2.~ NRARB or 15 Q[CH2)2_3
NRARe; (p) Wis NRZOR~; (q) Wis ORS; (r) Zis formula (v); or {s) X~ is
NR8, and R~ is H or (t) conbinations thereof. In formula (1), the val ues
for Z are shown left to right, or in a counter-clockw se orientation around
t he phenyl ring of Q According to one aspect of the invention, the
conpound of fornula (1) has 20 a structure wherein: Qis forrmula (i) or
(ii); R3is Hor fluoro; R4 is fluoro, chtoro, or brono; Riois H nethyl,
or chloro; R, ~is chloro, fluoro, or hydrogen; R~ is H nethyl, ethyl,
propyl, isopropyl, isobutyl, benzyl, enethyl, allyl, C 3.5 alkenyl, C ~)
s cycloal kyl) (C ~5 cycloal kyl)C ~ 2 afkyl, (C ~5 heterocyclic radical)C

, 2z alkyl, or (CHz)2~ NRcRp; R~ is Hor (C 3..4 cycloalkyl)C ~ 2 alkyl; R2
is Hor nethyl; and Zis 25 formula (v) or (vi). One enbodi nent of this
aspect) X~ is NRB, An exanple would be
7-fluoro-6-(4-iodo-2-nethyl-phenylam no)-1

[ (2' -morpholinyl)-ethyl]-2-(phenyl)benzoi m dazol e-5-carboxylic acid

cycl opropyl nmet hoxy-am de. Enbodi nents of the invention also include
conpounds mhereln Riois H, Rlo |s nethyl or chloro and mhere RIO |s

N Y L NN NS 2 - "



14 July 2003 - WO 001 42022 PCTIl US99/ 30483 car bon atons; between 1 and 10
carbon atons; between 1 and 8 carbon atons; and no nore than 6 carbon
atoms. Preferably, where one of R~, R2, RA, RB, Rc) Ro, Rc,1&Riuly 803 R~, RK
R~, RM R-, RH RN, Ro, and RP is an al kenyl or al kynyl group) its double
or triple bond) 5 respectively, is not adjacent the point of attachnent.
For exanple, where Wis NR20R1, R2 is preferably prop-2-ynyl, or but-2 or
3-enyl, and |l ess preferably prop 1-ynyi or but-1l-enyl. Listed below are
sone of the pref ekacedling tounewsspsctwithehineentiobgtheneris hewidede useidfiazi ng Schenes

1, 2, 10, and C
cycl opr opyl rﬁé’{'&’ mﬁo?ﬁrg%é&%&bodﬁ%t%?%upﬁ\%ﬂ %’b%? h% 'lng fa&ﬂ% orI'SI e, conpounds
1, 11, and Zﬂledica‘memt fontteatiby a"prillifératveddiseasedn arpatelme cl ai ms) ; compounds 2,

2 ehtoro (1 opl aci kg Bnio oS Rapdst B B ol T BRI ARt alSe BEE s of

conpound$ i nompodend 6f lﬁbdbst@frﬁ)oﬁmnémdbthé-nmmﬁhm fot thegahemyfactanerad p- 1

:BngOIGm( d%%%%%ﬁ%rﬁiéﬁﬁ%%ﬁa ﬂ'héﬁ%%"{gecﬁgo;xgél?e?g’- é:ar7boxyl ic acid;

7Fl uor o- 6- ( 4- i odAordirdipl a fultkerydsperind thdiarandioh| therd ie ploviedzousel ofa aci d;

£F ot & L8 b BRSBTS R GRNRN by Bchbadlaggs. 5 corbory

20 car boxyl! irmoedicardent for treating or amelloratlng the sequelae of, a stroke, in a patlent

7- Fl uorgqn6-(4-io y

benzoi Q|8a20| e-5 /gc(,i:r%[)&%{yg fugIISIc]Xép%@ &?ﬁe I%Véf%lopl ﬁil Pexlg%}cpv}/cje)d a use of a
7- Fl uor o- 6- (compodod 2f tnetfinstlenidodimygrduof the)in@nfi@n fbir thet hahdactne-adtahyl ) - 1

> ot ny| - phafgsamayc aath i pkfbraind i Shdiclsd & beilive. i pptent

8- Fl uoro- 7- (4 i odsscerding toyd fughemgdpant afdhe iguentiorathereds @fc:ywekicm;dei,of aaci d;

;CFBUO;OFFUgc;&TngBgﬂ%?é\Sg‘F% b[oﬁlﬁ?é‘rx | g@)e{?rg\)r%nﬁ {‘fo?%zr%ﬁdfé‘&ﬁ?.leedf%‘ carboxylic

H benzoi1si danediearbergdoritoealihg or mdudngyhdar syxyAormsief xenograft rejection in an

E%‘;g;;aﬁ] 84 AP RakspIEt Wls ©2dsBRRE 22h BRSPS 2SR FERbRRE of BERLMYILE act d

7- Fl uor o- 6- (tzansplaotﬂatleet hyl - phenyl am no) - benzot hi azol e- 5car boxyl i ¢ aci d

hydr oxyam de; K (& I

benzo[ 1, 2,5] thi adA‘ %&Fﬂq - 5- c%b %%/%Ieg%g@{ edlnﬁgﬁfr&%ﬂxﬁ@}qué;ro%%ed a use of a

7- Fl uor o- 6- (oﬁmp@@lod of the first embodiment of the invention for the manufacture of a

ey - RS ARb el nBhaae 7 Abgnaoar hoxy! e ach 4, hydr oxyam de:

H- benzoi mi dazol elﬁlccordlng T@Lﬁ @anae}wpmt of dhetipuerdiopGNRISOS PEYIHRY Buseafldoxyl i ¢

aci d hydroxy,

7 El uor o- 6. (THesnd gf the fst emhodment of the invgniinfor g menufecture of g )

H benzoi ni dameqhearaerdé@rti@ayng dmmaﬂomadhmwam n@eent

7F 6-(4-iod I b I
OO o b n ot ies ARRGRRL I G HioH: mBRE Bl aldlazale gtaCar boxy !

c acid hydroxyam uor o- /- %/ ny am no) - qui noxal i ne-6
5 car boxypl i ccoamoanﬁyﬂiheiwmdlmmpwﬁm\@n(lm ood@mamréa%yne-qjlaenyl am no) - 1

H benzotria f
7- Fi uor o- 6- ecﬁcaZn_ f&ngt?%tr ﬁgﬁeﬂgﬁxﬁ%ﬁﬁ%genzm m dazol e-5-carboxylic

acid cycl opr opyI reacREsing tera fgether aspect of the invention, there is provided a use of a

7-Fl uor o- 6- (& &ﬁﬁd%ft!ﬁ%%%f'err%@ﬁér%ﬂﬁ@m ﬁﬁ&r?%?r?eorhﬁmﬁﬁ&@rretl%y' ic acid
cycl opropyl met hoxy-am de; 7-Fl uoro-6-(4-iodo-2-nethy enyl am no) 10
benzot hi azol@egcﬁi’a?'ﬁé%wqa@n@éysdlcé@&s@pﬁ@Mlﬁ@t hoxy- ani de

7- Fl uor ap6- (4- 02&) ding to afurther aspect of the lnventlon there is Iprovnded ause of a

nmet hyl - phenyl am enzo 5]t hi adi azol e-5-car boxyl'l ¢ acid
cycl opr opy! resniexpd gfﬁhgélrst embodlment of the invention for the manufacture ofa

7- Fl uor o- 6- ('ﬂed'%t'ﬁTmF&th HQ&IU&I@G&IV@QE&?&H 2, 5] oxadi azol e-5-carboxylic

acid cycl opropy oxy-am

7- Fl uor o- 6( 4-1 odo- 2- net hyl - phenylanlno) 2- (2- hydroxyethyl)-1

H benzoi m dazol e-5 15 carboxylic acid cycl opropyl net hoxy-am de;

7- Fl uor o- 6- (4-i odo- 2- net hyl phenyl am no) - 2- ( 2- di et hyl am no-et hyl )-1

H benzoi m dazol e- 5- carboxylic acid cycl opropyl net hoxy-ani de;

7- Fl uor o- 6- (4-i odo- 2- net hyl - phenyl am no) - 1- acet yl

benzoi m dazol e- 5-carboxylic acid cycl op7opyl nmet hoxy-am de;

8- Ffuoro- 7- (4-i odo2- net hyl - phenyl am no) - qui noxal i ne- 6- car boxylic acid

cycl opropyl met hoxy-am de; 20 and 7-Fl uoro-6-(4-iodo-2-nethyl -phenyl am no) -1
H benzotri azol e- 5- car boxylic



aci d cycl opropyl met hoxy-am de The following is a |ist of exanples
representing schenes 3-9. As above, free acids, free hydroxam c aci ds, and
cycf opropyl met hyl hydroxanmates are grouped together. For exé4my¥e2008onpounds
31, 45, and 59 differ only by "W (as 25 defrned in the clains); conpounds
32, 46, and 60 are simlarly related. Preferred conpounds al so include the
2-chloro (replacing 2-nethyl) anal ogs of the |listed conpounds. Exanpl es of
conpounds from schenes 3-9 incl ude:

4- Fl uor o- 5- (4- i odecantingryla-foitkandspedtohhedaventionithereliep®vidad lacssgldfe aci d;

4- Fl uor o- 5- (4-1 . ; i - 3.6- boxylic acid;
5-(2-Chl or o-%r-n:pgg@d %fhtg'%{/' a%pﬁé?'g%ww&lﬁﬂd&gb%&g%@gm& ago%?é- 4- car boxylic
aci d; 6, 7- Dinfiedicameng for treating cardiomegaly in a patient.

(2 D oy o o s RIGT Al Bt W a1
6, 7- Di f | Bor coBppund ofitbe firstremibpdiimentoftha invaotjorifenthe ovanudatura séaboxyl i ¢ aci d:

6, 7-Di fl uor Qs = | - z: 1.N0).- benzot hi azol e- 4car boxyl i c
acid; 7,8-Di %‘g)aﬁoé-ng%?Z%Pgﬁg%bﬁeﬁ{éﬁgﬂsgﬁée&nﬁlaa’?nﬁ'%'- qui noxal i ne-5car boxylic
aci d; 6-(4-1 odo- Acpendingl to @i furydrasped of Bierinvantioruheressapionided acselwdryl i c 5

id: 5-(4-1qda-2- - an - G- car boxyl i
S a5 oni SORBREdEL Y kiR BB G lenddh B BB I F BT P 1 T

aci d; medicame_'nt for treating a complication of c_jiabetes ina patien'g. _ _
|3.Q’C' OP?ijy' -7 ( ‘}:c}:&‘&ﬁmg%@%%ﬁﬂér'a%%% HY iRXntiahHRGRZObIVARE 4l ke br §dI car boxy
ic acid 4-di met hyl am de;

7- Br ono- 4- ( #oinpdun@ofitbe fisst ephedipieatofitbs yeatiomdartheendrufantirexfhi ¢ aci d;

7- (2- Chl or 0+ 4s; : ] - I 0 benzot hi azol e- 6- car boxylic
acid;, 7-(4- Iméhéic')- %ﬁ@?ﬁ@égg@eﬁlgﬁnhéoﬁ{ﬂf%#g?tg benzooxazol e- 6- car boxylic

aci d; 4- Fl uor o- 5-Acgoidingdo 2-fudherydspedt ohtednventipn,deereds piicsidet @-Beoirboxyl i ¢
aci d hydrox i de- =B (Ao *

enyl am no OiBaend drthe HEM BrBodiichO6ing B for the manufpcture of

5- ( 2- Childr o-medicsien fes tigating asihma irva gatientor o- 3H- benzoi i dazol e- 4- car boxyl i c

6. 7-D1 11 uor o-2- (SERSIN0 aJyiihanssgedt tinsdpvepion, o e povidpd & 56 73,
bénzo@ i daz eP@pqurteiibe first embedichent; oftbs yrevehting for the manufacture of a _ _
ﬁygr ?X;;%.Oggﬁeﬁﬁéa?ﬁén?ﬂﬁh%éﬁﬁé BB ARh{1R)coRBRGRANARA fieftipyREReteyl | ¢ acid
6, 7-Di f | uor cfrbml(adiaag@t@rmmd]@ﬁ@ﬁmrm. no) - benzot hi azol e- 4- car boxylic acid
hydr oxyagi de; he i ti : . .
7,801 [ toro-6- 4-E§'ov7e5-'?r%?lﬁ§/f%ag) e ngT AN o) o e e AT arTs ¢ aci d
20 hydr oxya®gisgesed nerein.
ﬁ- é f;)l 0221-‘ g-em%'t NYOtheNAPEERBF H)inRmYibh bR SHBLIBEK Rl the BesriBBoh @dplesaci d

y Xy ; .
5- (4- 1 odo- 2 2RACIAMs pBIEWY| ani no) - 8- vi t r o- qui noxal i ne- 6car boxyfic acid
hydr oxyam de;

8- Chl or 0- 5- (4-i odo- 2- net hyl - phen}/rl am no?E ui noxal i ne- 6-carboxylic acid

hydr oxy&®i de; 3- Cycl opr opyl - 7@5-&@.@&3@1% _ _ _

phenyl ani no) - 3H heag sReRlis Al RedbérBheRIR9NY cbimpagidd Andlibindapni de 6 25

hydr oxyami de; 7-Brono-4- (4-1i odo-2- et hyl - phenyl am no) - benzooxazol e-5- ~

car boxylic gemgompfmsd;@rgﬁf, @gd methods of using such compounds and compositions.

7-(2- Chl oro- 4-  ogleoaiangutb aRb BgPeckof e MVERAST M LS G aRANER Y| | © aci d
ydr oxyam dae, . . .

7- (d- 1 odo- 21Mkiteea- -MRE iRhikiHemassavy include tameassade assay derdahibitary of MARCI d

hydr oxyagi dRinade bhthdag desdribet @8 8oldmn 6, line 36 to column 7, line 4 of U. S. Patent

nmet hyl - phenyl am ng) - benzot hi azol e- 6-carboxylic acid .
cycl opr opyl W?ﬁg,&ﬁ@g -anghe in vitro MEK assay at column 7, lines 4-27 of the same

4- Fl uor 0- 5- baten s &tﬁgbﬁﬂosm%Whﬁ:'ﬁii@%o%ﬁ@@%y"?&ér@n@; @Byl ic acid

cycl opropyl et hoxy- am de;

5- ( 2- Chl or o EX2Mples 23t RAIAMI no) - 6, 7- di f | uor o- 3Hbenzoi ni dazol e- 4- car boxyl i ¢

acid cycl opropyl met hoxy-am de; 6,7-Difluoro-2-(2 13 14 July 2003 WO

00/ 42022 PCT/ US991 30483

hydr oxy- et hyl ) - 5- (4-i odo- 2- net hyl - phenyl am no) - 3H benzoi m dazol e- 4- car boxyl
ic acid cycl opropyl net hoxy-am de;

6, 7-Di f |l uor o- 5- (4-i odo- 2- net hyl - phenyl dai no) benzooxazol e-4-carboxylic acid
cycl opropyl net hoxy-am de; 6, 7-Difluoro-5-(4

i odo- 2- net hyl - phenyl am no) - benzot hi azol e- 4- carboxylic acid

cycl opropyl net hoxy 5 am de;

7, 8-Di fl uoro-6-(4-iodo-2-nethyl - phenyl am no) - qui noxal i ne-5-car boxylic acid



benzot hi azol e- 6- carboxylic acid cycl opropyl net hoxy-am de; and 7-(4-1odo-2
15 net hyl - phenyl am no) - 4-vi t r o- benzooxazol e- 6- car boxylic acid

.cycl opropyl net hoxyani de. C. Synthesis The di scl osed conpountsJun0t

synt hesi zed according to the follow ng 20 el even Schenmes, or variants
thereof . These synthetic strategies are further exenplified in Exanples
1-22 below. 14 14 Juiy 2003 WD 001 42022 PCT/ US99/ 30483 Schene 1 HO O Lt |
02Ni R3 L2 RtiOOLt I , + OUNR3 Xt HR8 a g Reducing Agent HXt-Rg Qg
Rto HZN | | ARtTeri3O Lt | 02Ni R3 Xt H Rti 0 Base ,OOR z HR o N H2N |

Rt R~ R o Gerapiee OB aARRL A (e ibudheut Tia oo re 0 o
O,00 Il R zAlyRiroups-Relutie aliphiatic . €., hydiecérbRor Rydro€arb8is randicl, O O Rt 2 H

gONNOI R’t~ I sjl\_erJﬁure%BcoFﬁ)Eatiniﬁg h)'l?grOSeng any SarbSh 5 oimCs?WitR% f% v%ﬁe‘nc'e.NARyP H Rto

5  groups are understood to include straight chain and branched structures.
Examples include methyl, ethyl, propyl, isopropyl, buty!, n-butyl, isobutyl, t-butyl,
pentyl, isopentyl, 2,3-dimethylpropyl, hexyl, 2,3-dimethylhexyl, 1,1-dimethylpentyl,
heptyl, and octyl. Cycloalkyl groups include cyclopropyl, cyclobutyi, cyclopentyl,
cyclohexyl, cycloheptyl, and cyclooctyl.

10 Alkyl groups can be substituted with 1, 2, 3 or more substituents which are
independently selected from halo (fluoro, chloro, bromo, or iodo), hydroxy, amino,
alkoxy, alkytamino, dialkylamino, cycloalkyl, aryl, aryloxy, arylalkyloxy, heterocyclic
radical, and (heterocyclic radical)oxy. Specific examples include

7b



~ | N=Xt

"~ Ngg

'RBR t R-R8 a 915 14 July 2003 WO 00/ 42022 PCT/ US99130483
Scheme 2 Ri2 OORto RR2 OO H Ro HZN Base ~ N + ~ -- 02N | 14 Judy 2803 | -
02N | / RivérodddazNHz t t O, 0 0 O ~R6 Rtz H Rto Reducin A gpbyRckokgsRt 0 RS

\ NV O~, HzNI / R1 / N~ NR3 Rt t NHz 3 Rit R5~

Rro NN Hloramany, byftesyRi. R SlinsrRsthy (s binhyifefih = r

Rto N N |

HRo N 'Egglo( ropyimeéthiyl) %Héﬁ%&{étzfﬁs%&b@ggin@n%gﬁ% %?3WQr£2\v|€\Y|)ﬁ‘r?é1R§?l: f\?

PCT/ US99f

483 'Scheme '3 12 Lt O

Rt a Redudhiegylefbylk hydroxypropyl, aminocyclohexyl, 2-dimethylaminobutyl,

5

10

15

20

25

30

methoxymethyl, N-pyridinylethyl, diethylaminoethyl, and cyclobutylmethyl.

Alkenyl groups are analogous to alkyl groups, but have at least one double
bond (two adjacent sp? carbon atoms). Depending on the placement of a double
bond and substituents, if any, the geometry of the double bond may be entgegen
(E), or zusammen (Z), cis, or trans. Similarly, alkynyl groups have at least one
triple bond (two adjacent sp carbon atoms). Unsaturated alkenyl or alkynyl
groups may have one or more double or triple bonds, respectively, or a mixture
thereof; like alkyl groups, unsaturated group$§ may be straight chain or branched,
and they may be substituted as described both above for alkyl groups and
throughout the disclosure by example. Examples of alkenyls, alkynyls, and
substituted forms include cis-2-butenyl, trans-2-butenyl, 3-butynyl, 3-phenyl-2-
propynyl, 3-(2'-fluorophenyl)-2-propynyl, 3-methyl(5-phenyl)-4-pentynyl, 2-
hydroxy-2-propynyl, 2-methyl-2-propynyl, 2-propenyl, 4-hydroxy-3-butynyl, 3-(3-
fluorophenyl)-2-propynyl, and 2-methyl-2-propenyl. in formula (1), alkenyl and
alkynyl groups can be, for example, C ,4 or C 2.5, and are preferably C 34 or
C s

More general forms of substituted hydrocarbon radicals include
hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, hydroxycycloalkyl, hydroxyaryl, and
corresponding forms for the prefixes amino-, halo- (e.g., fluoro-, chloro-, or
bromo-), nitro-, alkyl-, phenyl-, cycloalkyl- and so on, or combinations of
substituents. According to formula (1), therefore, substituted alkyls include
hydroxyalkyl, aminoalkyl, nitroalkyl, haloalkyl, alkylalkyl (branched alkyls, such as
methylpentyl), (cycloalkyl)alkyl, phenylalkyl, alkoxy, alkylaminoalkyl,
dialkylaminoalkyl, - arylalkyl, aryloxyalkyl, arylalkyloxyalkyl, (heterocyclic
radical)alkyl, and (heterocyclic radical)oxyalkyl. Rthus includes hydroxyalkyl,
hydroxyalkenyl, hydroxyalkynyl, hydroxycycloalkyl, hydroxyaryl, aminoalkyi,
aminoalkenyl, aminoalkynyl, aminocycloalkyl, aminoaryl, alkylalkenyl,
(alkylaryl)alkyl, (haloaryl)alkyl, (hydroxyaryl)alkynyl, and so forth. Similarly, Ra

Rtz H
.NOO

Rt 3



'Deprotecti-on Rt3 HNR4 Base RRo 2N ~ Rt t Base , OO Rz HRto N H2N | i

~N RB Rt Rts Rta , OORt2 ~-.~ RRe NHx2 ~' | ' NHzR3 Rt t1401dyl2603ng
. Reagent HOwadl/d6@ N' 1 XN R3 Rt R~ HO Rt 2 Cat al yst O&ﬁlgg Hﬂég&
02N N R3 Rtt Rts ~Rta OOthHRtoNszI' '~N R3 § al)

D|azot|zat|on2)HXZOL2~R7 OOR2 HRO R t R~ , OO0ORt2
H Ro ~ Ninclydeq hysrexyalieyl angharaineant, ang R@rﬂn@&d?@ hydrﬂxxalkyl@m'ww;z

IH 1- O R ghythsyMRnlehodfic FRiaiIi2N RS N Ri3 Ria 1714 duly

Heterocyclic radicals, which include but are not limited to heteroaryls,
include: furyl, oxazolyl, isoxazolyl, thiophenyl, thiazolyl, pyrrolyl, imidazolyl, 1,3,4-
5 triazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, indolyl, and their
nonaromatic counterparts. Further examples of heterocyclic radicals include
piperidyl, quinolyl, isothiazolyl, piperidinyl, morpholinyl, piperazinyl,
. tetrahydrofuryl, tetrahydropyrrolyl, pyrrolidinyl, octahydroindolyl,
octahydrobenzothiofuranyl, and octahydrobenzofuranyl.

10 Selective MEK 1 or MEK 2 inhibitors are those compounds which inhibit
the MEK 1 or MEK 2 enzymes, respectively, without substantially inhibiting other
enzymes such as MKK3, PKC, Cdk2A, phosphorylase kinase, EGF, and PDGF
receptor kinases, and C-src. In general, a selective MEK 1 or MEK 2 inhibitor
has an ICsp for MEK 1 or MEK 2 that is at least one-fiftieth (1/50) that of its ICsp

15 for one of the above-named other enzymes. Preferably, a selective inhibitor has
an ICsp that is at least 1/100, more preferably 1/500, and even more preferably
1/1000, 1/5000, or less than that of its ICso or one or more of the above-named

enzymes.



WD 00/ 42022 PCT/ US99I1 30483 Scheme 4 5 HO O HO O HO O Lt ~ Lt Nitration Lt -~

Lt HXz-Rsor9 ~Xz ~ Lt | ---.r I ~R8or 91 / Rs OzN/ R3 OzM JulyR3063 Ra
Ra ,0 0,0z Rtz RRo Rz HRto Rs or 9 Xz | ~ Lt .~ R8 or
9 Xz | ~ NCatalyst O,N~RIl ~ONRt z RBRt R4 R4 O#’Nﬁw}@’
Reduci ng Agent RXzNRt Lz R~ Rs or 9 XNt R3 or 9 | ~ \ ~R~~2I \
| ZNi i Ni iBrféompowRd®it R4 R4 ,OOHOORRz HRoO RHR 0

| odi natlng Rea R7-G | ~
=R gﬁ%a%f’%ﬁfﬁé i PR gLty lnBosa ot 77, |
R7~ 1 ~ I fbkri1ula4(l)Rﬂ tRe tSutBmani dectiony EXAB&iM@NE:06f4R6 MvePtith iiB90d&€0483 Schene

5 HO O HO O HO O ~ Lt Rt L' R3 02N ~
R3 02N R3 CO@RS’U@LS(S’#JR{’?U'@I@&‘M{"EVGW @@sgpﬁmga@@@m% 'iﬁt %é%ase Rt 3~N ~
N Rt 4 + ML mFg ﬂuérocéhﬁirﬁsér lﬂoﬁ‘\o (d} Rm is QZMahyl Zﬂl.ﬁ)rB ér éhl&f‘% R)R], i§4 R4

Rt 2 Reduci ng Age 1) Diazot'i z. ati on
R 3: N ~ Nrﬁellwhl thoromuoro z)trc»tor-hmmgen (i) RnRsfH; (g:)tRn4s Auera; () €ach O Rt 2

: %3 e (R0 98 R IR e P, et doliopd bl erkp

esterifi | Nallyl,\C R%-atkenyi, G oafkyll (G lbalky! ! )I~R3Rtt
Rt mﬁﬂeﬂWH Rtlvo RZBZ.. nyi, G 3.4 cydloatkyl] (G 24 cyclda VR%B&W! 14 July 2003
0

e O O s (B b SR ek i I H ongG s U1 Y, 20
NHo H2Nyg1dalikylie 7 Q8 (kI RES 19 9MNmethyl (P R nEeafRalt Sndh{dBkp Rt2 O O H

substituent; Tm) Ra is H, methyl, ethyl, isobutyl, hydroxyethyl, phenyl, 2-piperidin-

Dee
Rz
WO
Lt
Rto

1-yl-ethyl, 2,3-dihydroxy-propyl, 3-[4-(2-hydroxyethyl)-piperazin-1-yl}-propyl,
2-pyrrolidin-1-yl-ethyl, or 2-diethylamino-ethyl; and Rg is H; or where Rg is methyl
and Ra is phenyl.; (n) W is NRaARg or NRo;NRARg; (0) W is NR2(CH2)2.4 NRaRg or
15 O(CHp2)2.3 NRaRs; (p) W is NR2ORy; (q) W is ORy; (r) Z is formula (v); or (s) Xy is
NRs, and R7 is H; or (t) combinations thereof. In formula (1), the values for Z are
shown left to right, or in a counter-clockwise orientation around the phenyl ring of
Q.
According to one aspect of the invention, the compound of formula (1) has
20 a structure wherein: Q is formula (i) or (ii); R3 is H or fluoro; Ry is fluoro, chloro, or
bromo; Ry is H, methyl, or chloro; R4 is chloro, fluoro, or hydrogen; R, is H,
methyl, ethyl, propyl, isopropyl, isobutyl, benzyl, phenethyl, allyl, C 3.5 alkenyl, C 5.
s cycloalkyl, (C 1.5 cycloalkyl)C 1.2 alkyl, (C 1.5 heterocyclic radical)C 4., alkyl, or
(CHz2)24 NRcRp; Ry is H or (C 34 cycloalkyl)C 1., alkyl; Rz is H or methyl; and Z is
25 formula (v) or (vi). One embodiment of this aspect, X1 is NRg. An example wouid
be 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1[(2'-morpholinyl)-ethyl]-2-(phenyl)-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide.
Embodiments of the invention also include compounds wherein Ryg is H;
R10 is methyl or chloro; and where Ry is chloro. In some embodiments, R7 and
30 Rgtogether have no more than 14 carbon atoms, exclusive of Ry, Ry, Ry and Rk.
Examples of this include compounds wherein R; and Rg together have no more

than 13 carbon atoms; no more than 7, 8, or 10 carbon atoms; between 4 and 8
10
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NR2OR4, R is preferably prop-2-ynyl, or but-2 or 3-enyl, and less preferably prop-

1-ynyi or but-1-enyl.
Listed below are some of the preferred structures which can be
synthesized utiliiing Schemes 1, 2, 10, and 11. Free acids, free hydroxamic

10 acids, and cyclopropylmethyl hydroxamates are grouped together. For example,
compounds 1, 11, and 21 differ only by “W" (as defined in the claims);
compounds 2, 12, and 22 are similarly related. Preferred compounds also
include the 2-chloro (replacing 2-methyl) analogs of the listed compounds.

Examples of compounds include: 7-Fluoro-6-(4-iodo-2-methyl-

15  phenylamino)-1H-benzoimidazole-5-carboxylic acid (APK ICsp = 47417 nM); 7-
Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzooxazole-5-carboxylic acid; 7-
Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzothiazole-5-carboxylic acid; 7-
Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzo[1,2,5]thiadiazole-5-carboxylic
acid; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzo[1,2,5]oxadiazole-5-

20 carboxylic acid; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-2-(2-hydroxyethyl)-1H-
benzoimidazole-5-carboxylic acid; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-2-
(2-dimethylamino-ethyl)-1H-benzoimidazole-5-carboxylic acid; 7-Fluoro-6-(4-iodo-
2-methyl-phenylamino)-1-acetyl-benzoimidazole-5-carboxylic acid; 8-Fluoro-7-(4-
iodo-2-methyl-phenylamino)-quinoxaline-6-carboxylic acid; 7-Fluoro-6-(4-iodo-2-

25  methyl-phenylamino)-1H-benzotriazole-5-carboxylic acid; 7-Fluoro-6-(4-iodo-2-
methyl-phenylamino)-1H-benzoimidazole-5-carboxylic acid hydroxyamide; 7-
Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzooxazole-5-carboxylic acid
hydroxyamide; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzothiazole-5-
carboxylic acid hydroxyamide; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-

30 benzo[1,2,5)thiadiazole-5-carboxylic acid hydroxyamide; 7-Fluoro-6-(4-iodo-2-
methyl-phenylamino)-benzo[1,2,5]oxadiazole-5-carboxylic acid hydroxyamide; 7-

Fluoro-6-(4-iodo-2-methyl-phenylamino)-2-(2-hydroxyethyl)-1H-benzoimidazole-
11
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R8 or 9 HFubfe-6-(4- todo-2-methyl-phenylammo) 1-acetyl-benzoimidazole-5-carboxylic

acid hydroxyamide; 8-Fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-

5 carboxylic acid hydroxyamide; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzotriazole-5-carboxylic acid hydroxyamide; 7-Fluoro-6-(4-iodo-2-methyl-
phenylamino)-1H-benzoimidazole-5-carboxylic acid cyclopropyimethoxy-amide;
7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzooxazole-5-carboxylic acid
cyclopropylmethoxy-amide; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-

10 benzothiazole-5-carboxylic acid cyclopropylmethoxy-amide; 7-Fluoro-6-(4-iodo-2-
methyl-phenylamino)-benzo[1,2,5]thiadiazole-5-carboxylic acid
cyclopropyimethoxy-amide; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-
benzof1,2,5]oxadiazole-5-carboxylic acid cyclopropylmethoxy-amide; 7-Fluoro-6-
(4-iodo-2-methyl-phenylamino)-2-(2-hydroxyethyl)-1H-benzoimidazole-5-

15 carboxylic acid cyclopropyimethoxy-amide; 7-Fluoro-6-(4-iodo-2-methyl-
phenylamino)-2-(2-dimethylamino-ethyl)-1H-benzoimidazole-5-carboxylic acid
cyclopropylmethoxy-amide; 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-1-acetyl-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide; 8-Fluoro-7-(4-iodo-
2-methyl-phenylamino)-quinoxaline-6-carboxylic acid cyclopropylmethoxy-amide;

20 and 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-benzotriazole-5-carboxylic
acid cyclopropylmethoxy-amide

The following is a list of examples representing schemes 3-9. As above,
free acids, free hydroxamic acids, and cyclopropyimethyl hydroxamates are
grouped together. For example, compounds 31, 45, and 59 differ only by “W" (as

25 defined in the claims); compounds 32, 46, and 60 are similarly related. Preferred
compounds also include the 2-chloro (replacing 2-methyl) analogs of the listed
compounds.

Examples of compounds from schemes 3-9 include: 4-Fluoro-5-(4-iodo-2-
methyl-phenylamino)-benzothiazole-6-carboxylic acid; 4-Fluoro-5-(4-iodo-2-

30 methyl-phenylamino)-benzooxazole-6-carboxylic acid; 5-(2-Chloro-4-iodo-
phenylamino)-6,7-difluoro-3H-benzoimidazole-4-carboxylic acid; 6,7-Difluoro-2-

(2-hydroxy-ethyl)-5-(4-iodo-2-methyl-phenylamino)-3H-benzoimidazole-4-
12
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Sc hemas 10 aéndRs (3-16462EmBtHYI-PAENPamiid) B-nitro-diiideidline-aNERrbbedicwdid; @ Reagent
Moo Chloro-5 (4-iodo-2-methyl-phenylamino)-quinoxaline-8-carboxylic acid; 3-
Cyclopropyl-7-(4-iodo-2-methyl-phenylamino)-3H-benzoimidazole-4,6-
dicarboxylic acid 4-dimethylamide; 7-Bromo-4-(4-iodo-2-methyl-phenylamino)-
benzooxazole-5-carboxylic acid; 7-(2-Chloro-4-iodo-phenylamino)-4-fluoro-

10 benzothiazole-6-carboxylic acid; 7-(4-lodo-2-methyl-phenylamino)-4-nitro-
benzooxazole-6-carboxylic acid; 4-Fluoro-5-(4-iodo-2-methyl-phenylamino)-
benzothiazole-6-carboxylic acid hydroxyamide; 4-Fluoro-5-(4-iodo-2-methyl-
phenylamino)-benzooxazole-6-carboxylic acid hydroxyamide; 5-(2-Chloro-4-iodo-
phenylamino)-6,7-difluoro-3H-benzoimidazole-4-carboxylic acid hydroxyamide;

15 6,7-Difluoro-2-(2-hydroxy-ethyl)-5-(4-iodo-2-methyl-phenylamino)-3H-
benzoimidazole-4-carboxylic acid hydroxyamide; 6,7-Difluoro-5-(4-iodo-2-methyi-
phenylamino)-benzooxazole-4-carboxylic acid hydroxyamide; 6,7-Difluoro-5-(4-
iodo-2-methyl-phenylamino)-benzothiazole-4-carboxylic acid hydroxyamide; 7,8-
Difluoro-6-(4-iodo-2-methyl-phenylamino)-quinoxaline-5-carboxylic acid

20 hydroxyamide; 6-(4-lodo-2-methyl-phenylamino)-8-nitro-quinoxaline-5-carboxylic
acid hydroxyamide; 5-(4-lodo-2-methyl-phenylamino)-8-nitro-quinoxaline-6-
carboxylic acid hydroxyamide; 8-Chloro-5-(4-iodo-2-methyl-phenylamino)-
quinoxaline-6-carboxylic acid hydroxyamide; 3-Cyclopropyl-7-(4-iodo-2-methyl-
phenylamino)-3H-benzoimidazole-4,6-dicarboxylic acid 4-dimethylamide 6-

25 hydroxyamide; 7-Bromo-4-(4-iodo-2-methyl-phenylamino)-benzooxazole-5- ~
carboxylic acid hydroxyamide; 7-(2-Chloro-4-iodo-phenylamino)-4-fluoro-
benzothiazole-6-carboxylic acid hydroxyamide; 7-(4-lodo-2-methyl-phenylamino)-
4-nitro-benzooxazole-6-carboxylic acid hydroxyamide; 4-Fluoro-5-(4-iodo-2-
methyl-phenylamino)-benzothiazole-6-carboxylic acid cyclopropylmethoxy-amide;

30 4-Fluoro-5-(4-iodo-2-methyl-phenylamino)-benzooxazole-6-carboxylic acid
cyclopropylimethoxy-amide; 5-(2-Chloro-4-iodo-phenylamino)-6,7-difluoro-3H-

benzoimidazole-4-carboxylic acid cyclopropylmethoxy-amide; 6,7-Diflucro-2-(2-
13
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' benzooxazole-4-carboxylic acid cyclopropyimethoxy-amide; 6,7-Difluoro-5-(4-
iodo-2-methyl-phenylamino)-benzothiazole-4-carboxylic acid cyclopropylmethoxy-

5 amide; 7,8-Difluoro-6-(4-iodo-2-methyl-phenylamino)-quinoxaline-5-carboxylic
acid cyclopropylmethoxy-amide; 6-(4-lodo-2-methyl-phenylamino)-8-nitro-
quinoxaline-5-carboxylic acid cyclopropylmethoxy-amide; 5-(4-lodo-2-methyl-

R1
N ~

I

1

FPRZIg |

'_\

phenylamino)-8-nitro-quinoxaline-6-carboxylic acid cyclopropylmethoxy-amide; 8-
ChIoro-5-(4-iodo—?-methyl-phenylamino)-quinoxaline-G-carboxylic acid

10  cyclopropylmethoxy-amide; 3-Cyclopropyl-7-(4-iodo-2-methyl-phenylamino)-3H-
benzoimidazole-4,6-dicarboxylic acid 4-dimethylamide 6-cyclopropylmethoxy-
amide; 7-Bromo-4-(4-iodo-2-methyl-phenylamino)-benzooxazole-5-carboxylic
acid cyciopropylmethoxy-amide; 7-(2-Chloro-4-iodo-phenylamino)-4-fluoro-
benzothiazole-6-carboxylic acid cyclopropylmethoxy-amide; and 7-(4-lodo-2-

15  methyl-phenylamino)-4-nitro-benzooxazole-6-carboxylic acid cyclopropylmethoxy-

amide.

C. Synthesis
The disclosed compounds can be synthesized according to the following
20 eleven Schemes, or variants thereof. These synthetic strategies are further
exemplified in Examples 1-22 below.

14
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D. Uses The discl osed conpositions are useful as both prophyl 208
_therapeuti nts for diseases or conditions as provi i

Summary segﬁ@gﬁaé‘; wel | as diseases or conditions nodul ate ’9§%9EQ&K/EK
cascade. 5 Exanples include stroke, heart failure) osteoarthritis,
rheumatoid arthritis, organ transplant rejection, and a variety of tunors
such as ovarian, lung, pancreatic, brain) prostatic, and colon. 1. Dosages
Those skilled in the art will be able to determ ne, according to known 10
nmet hods, the appropriate dosage for a patient, taking into account factors
such as age, weight, general health, the synptons requiring treatnent, and
t he presence of other nedications. é %ﬁgﬁral, an effective anount will be
between 0.1 and 1000 ng/ kg per day, fr)h ably between 1 and 300 ny/ kg body
wei ght, and daily dosages will be between 10 and 5000 ng for an adult

subj ect of ngggmlowei ght. 15 Capsul ¢gy_t@bl ets or other fornulations (such

as liquids and ffil mcoated tablets) nay be of between 5 and 200 ng, such as
10, 15, 25, 35 Iny, HGQ,-gd ,and 10 dan be adrbrtstered according to
t he di scl osed ods.—2 latio sage uni—Ferms include tablets,

capsul es, phNsY p&aders, granul e®N20Tagleous anGamgsiaqueous or al

sol utions and sdspensi ons, and parent,p’f‘zEIg sol uti ons packaged in containers
adapted for subdivision into individual "dds&s. Dosage unit fornms can al so
be adapted for various nethods of adm nistration, including controlled

rel ease fop ions, such as subcutaneous i npl an;tlsgo et ni 44 ati on net hods
i ncl ude of al , rectal, parentRBpal (i ntrggseenous) 25 1 ntuy r’rﬂ cul ar,

subcut aneou i nt raci sHe¥nz intravaginal, intrape one ~

i ntraves} , al (drops, wder s, oi ntnents, NS, c m ) and by

i nhal ati oh (a(]buc3cal or mgsat” spray). Parenteral %m nXiy dBi%ims i ncl ude

phar maceut i Hal Ry, accept abl e aqueous or nonaqueous sdl uksgng, di spersion)
suspensi ons, enul sions, and sterile powders 30 for the preparation thereof.
Exanpl es of carriers include water, ethanol, polyols (pr o&yl ene glycol,

pol yet hyl ene gl ycol), ve‘g]ez{ @ oi IRsm and injeadabl e oggarhe-estegs such as
ethyl oleate. Fluidity can be n’? ntlal ned by theluse of a ¢ tiﬁ]g % 14
804 uch as I&cifhin, a s

Jul'y 2003 Refyaing 425022° PCTNSS ct @ or
mai nt ai ni Ng_a 'pproprl'ateHo][q ene . Carriers for soli ge~$or ns
include (a) fillers or ext en rRs, R(1b) binders) (c) hunect ,ts},‘3 Rah)

“disintegrating agents, (e) Kolrtjgn retarders, (f) absoRfti ®g, o
acccelerators, (g) adsorbants, (h) lubricants, (i) buffering agents, and
(j) propellants. 5 Conpositions may al so contain adjuvants such as
preserving, wetting, enulsi fyi}pl%v,o arttl di (gansi ng agents; antim crobi al

ut &

agents such g@.ngar ens, chloro jnenol , and sorbic acid; isotonic
agents such Mg B€r sodi um

absor pPFOKEBfHPBNgI ng agent s
such as al um num nonost ear at e ajje~gel at f7~apd absor pti on-enhanci ng agents.
10 3. Rel ated conpounds The inv%

%

lod‘spillovi des the-discl osed conpounds and
closely related, pharnmaceutical}y aggeptable forms of the disclosed
conpounds, such as salts, esters, amdes) hydrates or solvated forns

t hereof ; masked or protected forns; and racemi c m xtures, or

enanti oneri or optically pure forms.p 15 ,Lthg maceuti cal |y acceptabl e
% ¢ amges include car boxyﬁ'a(t)'e g R
N

I
salts, esteﬁ-g% %
H N
R2"N"O'R|
N N I
>

1
R; Ry \ X Ry Ry
R, Rgao R, Rg g 9o
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salts (e.g., C ~_8 alkyl, cycloalkyl, aryl, heteroaryl, or non-aronatic
heterocyclic), amno acid addition salts, esters, and am des N%ﬂ%%ﬂ@ﬁ%
within a reasendpe benefit/risk ratio) phar macol ogically eljct 5:483and
suitable for contact with the tissues of patients w thout un e OXICIty
irritation, or allergic response. 20 Representative salts include
hydrobronide, hydrochl oride, sulfate, bisulfate, nitrate, acetate, oxal ate,
val erate, oleate, paimtate, stearate, |aurate, borate, benzoate, |actate,
phosphate, tosylate, citrate, naleate, fumarate, succinate, tartrate,
napht hyl ate, nesyl ate, gl ucoheptonate, |actiobionate, and fauryl sul fonate.
These may include alkali nmetal and alkali earth cations such as 25 sodi um
pot assium cal cium and magnesium as well as non-toxic amoni um

guat ernary anmoni um and am ne cations such as tetranethyl anmoni um

met hyl am ne, trinmethylam ne, and et hgt¢lg¢thee. See, for exanple, S.M Berge,
et al., "Pharmaceutical Salts, J. Pharm Sci., 1977, 66:1-19 which is

i ncorporated herein by reference. Representative pharnaceutically

accept abl e anldes of the 30 invention include those derlved from anmoni a,
primary C g8 gOa | amines and, secondary di (C ~ . S Ry M Rgs. Secondary
am nes incl ude k- pr 6-ne red®het er ocyBasec or hetero t|- r|ng

noi eti es cont § ng at+l eas ni t r egen—at-em 27 1 Wo

00i a20z2 Fg, 79180483 and onal |y between 1 apgh |t I

het er oat ons” Prgferred ani'dés are derived from anmoni a,ni§ J«_“:’SIaIkyI primary
am nes, and di 1 2 alkyl)am nes. Representative pharmaceutically
acceptabl e esters of the invention include C 0, alkyl, C %~ gycloal kyl)
phenyl , and phenyI(C ~.~)a|@ﬂ gsters. Prefg rRgst er s B ngl uge rai hyl
esters. Theg q@i éﬁ al sofirnc udﬁs gioscl ose8l conpounds having nor e
functi onal qroup Aé g., hydrexy o, or carboxyl) mask

protecting group. Sone of the or protected, conpjunys
pharmaceutical Iy acceptabl®e¥ olhegsg M 11 be useful as i di at e¥.
Synthetic internmedi ates and loszocesses di scl osed herei’n, jand mi nor
nodi fi cations thereof, are also wthin the scope of the |nvént|on Exanpl es
of synthetic i ntermedi ates of the jnvention include PD 202885, PD 203337,
PD 218001, PD 254551, and PD 2@q58 DReXYL PROTECTI NG GROUPS 15 Hydr oxyl
protecting gro 1 ethers, Rsiwl and prot.ec for 1,2- and

1, 3-diols. Theﬂgﬁﬁg&ﬁg% ?%Qting gr [ﬁ tGQQa"m tuted nmet hyl
ethers, substituted ethyl ethersy bt i Twteg benzyl ethers silyl ethers
and conversion of silyl ethers t P‘%Unctlonal groups. Substituted

Met hyl Ethers 20 Substituted Msthyl ethers include: methoxynethyl,

met hyl t hi omet hyl, t utylthioneth (phenyl di met hyl silyl) net hoxynet hyl,
benzyl oxynet hyl , pethoxybenzyloxynethyl) (4- met,hoxyphenoxy) net hyl,

guai acol net hylgo_t tox¥h thyl) 4- pentenyloxy\ h ¢ S|onynethyl

2- met hoxyet hoxyng 2 2, 2trichl roethoxy Q chl oro-

et hoxy) et hyl , y|S|Iyn ~bery et hyl , ydropyranyl
3-bronot etrah -[ py I t etrahydrothiopyr a {cyclohexyl)
4- met hoxyt et riphy fir @ nyll  4- et hoxyt et r ahy rothquy{any -

~- met hoxyt g¢ Nr ot hi opyranyl S, S- di oxi doy ™. chl or o- 4

nethyl)phenﬁl]pé nmet hoxypi peridin-4-yl, 1, 4 d| xan 2-yl, tetrahydrofuranyl)
t et rahydrot hi ofuranyl, and 2, 3, 3a, 4, 5, 6 7, 7Ta- octahydro 7 8, 8-trinethyl -

30 et hanobenzof uran-2-yl . Substltuted EthyI Et hers Substltuted et hyl ethers
i ncl ude: 1-ethoxyethyl, 1-(2,chloroethoxy)ethyl, 28 14 July 2003 WO

001 42022 PCT/ US99/ 30483 1-net hyl - 1- net hoxyet hyl , 1-nethyl - 1-benzyl oxyet hyl)
1- net hyl - 1- benryl oxy-2 fluoroethyl, 2,2,2-trichloroethyl)
2-trimethylsilyethyl, 2-(phenylselenyl)ethyl, f-butyl, allyl,

p- chl orophenyl , p-net hoxyphenyl, 2, 4-dinitrophenyl, and benzyl. Substituted
Benzyl Ethers 5 Substituted benzyl ethers include: p-nethoxybenzyl,

3, 4- di net hoxybenzyl ,

16



" o-nitrobenzyl) p-nitrobenzyl, p-halobenryl, 2,6-dichlorobenzyl,

p-cyanobenzyl p- phenylbenzyl, 2- and 4-picolyl, 3-nethyl-2-pl4dilyR003

. N-oxi do, S‘W pethyl, p, p =dinitrobenzhydryl, 5-dibenz 9¥}I3048
trlphenylne y a- naphthyldlphenylnethyl p- met hoxyphenyl di pheny ne?hyl,

di (p- met hoxyphenyl ) phenyl 10 nethyl, tri- (p-nethoxyphenyl)nethyl)

4-(4'-bronnphenacyloxy)phenyldiphenyl nmet hyl ,

4,4"  4"-1ris(4,5-dichlorophthalimdophenyl)nethyl,

4,4 ,4"tris(levulinoyloxyphenyl) nethyl,

4,4',4"tris(benzoyloxyphenyl)rmthyl,g'%eme3

3-(inidazoll-ylnethyl)bis(4 4" - di nmet ngenyl) nethyl

1, 1- bi s(4- met hoxphghyl ) - Q%renylnet ﬁ? ant hryl , (9 phenyl)

xant henyl , 9-(9- phwnyg 10- oXg) ant hryl, L15 benzodi t hi ol an- 2- yl, and

benzi sot hi azol yl 53 | oxiHIN-Rei xiR-Rei |yl Eth Silyl et HePRincl ude:

trimethylsilyl, Z RyIS|hy$e trii spR gLyl g n%rgyllsopropylswyl

dlethyllsoproﬁ§W3| yl, 3dlnethylthexyIsH)ql t- butyI t hyl si | yl

f-butyl di phenyisil¥i, tribenzylsilyi, Ruri %MxnyIS|IyI, triphenylsilyl,

di phenyl nethyl silyl, 20 and t butylnethoxy phenyl silyl. ESTERS Esters

protecting gr Q4ps |nclude esters, carbonates, aSS|st%g %%eavage

m scel | aneag”™ € %rs and sul f &mat es. 25 Esters Exaupl PR ecti ve

esters include; ts) bbhzoykf ormat e, Ba#tetate, chloreacs

di chl or oacet at rlchHoroace £) triftoorodcet ate, xy

tri phenyl mg,iR ,at e, pRanoXyacetate, p-chlorop p-

phenyl acet at e henyl propi onat e) 4-oxopentanoate (| evnli a%@) 4,4 30

(ethylenedltﬁﬁn ¥nt anoat e, pival oate) adanant oat e, &ot dhate, 4 29 14

July 2003 WD 00/ 42022 PCT/ US99130483 net hoxycr ot onat e) benzoate)

p- phenyl benzoate, and 2, 4, §-toiget hyl benzoat e (nES|toaﬁ§j ALAr bo es

Car bonat es |Rghggggggﬁthyl,”9-flu en P”EthmeaﬁEAMh) 2,2, 2-t & chl or oet hyl ,
5 2-(trinmethylsilyl) ethyl, 2 f oAy —ethyr
J , Vi2neK; al |yl

%&Hntrobenzyl)

2-(tri phenyl phosphoni 0) eth

benzyl, p-nethoxybenzyl, 3l - di Imerh@yybenzyl , o-nitrobenzyl
S—benzyl t hi ocar bonate, 4- ethg&&g -napht hyl , and nethyIRdthRmcarbonate
Assi sted C eavade 10 Exanpl es of aSS|sted cleavage protecting groups

i ncl ude: 2-iodobenzoate, 4-azido-butyrate, 4-vitro-4-nethyl pentanoate,
o- (di br ononet hyl) benzoatﬁg AQ2< @rnyhpenzene sul f onat e,
2- (nethylthlonethoxy) et hyP? cdrbdhatg® 4- (nethypthlonet N
benzoate, arflfFPRIHRR hylthio XY yl) bengp’g\n@. 15 M'scell a
In addition to the aboveé§1 el | aneaus esters incl :
2, 6-di chl or o- 4nmet hyl phenoXyfac €R,;2, 6-di chl or 0- 4-(

1,1, 3,3-tetranet hyl butyl) phe yacetate, 2,4-bis(1, 1-di
phenoxyacet at e, chl orodi phenyl acet at e, |sobutyrate nono .CC|noate)

(~- 2- nmet hyl - 2- but enoat e (tlgloipep ( hoxycarbonyl) 20 benzoat e,

-

1) Ry
eo s Esters

p- P-benzoat e, a-naphthoate, nitiate aﬁky‘oN , N, N -tetranet hyl
phosphor odi ani {#4ina “%%&F@hyl car ba , te, di n@ﬁt@dﬂ]ﬁm}bphi not hi oyl, and
2, 4- d|nltrophﬁﬁyr§urfﬁﬁar€*'Sulfo S ?tive sulftates incl udes:

sulfate nethanesulfonate(nesylé()‘_r%r RpRpenzyl sul fonate, and tosyl ate.
PROTECTI ON FOR 1. 2-AND 1L3-D QL e protection for 1,2 and 1, 3-diols group
i ncl udes: cyclic acetals and ketdls) cyclic ortho esters, and silyl

derivati ves. I|c Acetal s and Ketal s &ych c?cetals and
ket al s- |nclud yI me) ethylldene) 1- t-'bot yire gylmdene,
Rz—N 0-R,
xz R3 Ry X3 =N R;3 R“ I
Ry
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30 14 July 2003 WO 00l 42022 PCT/ US99130483 1- phenyl et hyl i dene,

(4- met hoxyphenyl ) ethylidene, 2,2,2-trichloroethylidene) acetthiudg2003

(i sopropyl wérskeacycl opentyl i dene, cycl ohexylidene, cyclo )
benzyl i dene, p-n%?hoxybenzylidene, 2, 4- d|nethoxybenzyl|dengﬁﬂ%mkhg£&?

3, 4di net hoxybenzyl i dene, and 2-nitrobenzyI|dene 5 Cyclic Otho Esters
Cyclic ortho esters include: nethoxynethyl ene, ethoxynethyl ene,

di met hoxymnet hyl ene, 1-met hoxyet hyli dene, 1-ethoxyethyfi di ne,

1, 2-di net hoxyet hyl i dene, a-net hoxybenzyli dene,

1- (N, N-di net hyl am no) et hyl i dene deri geme 4 a- (N, Ndi met hyl ami no)

benzyli dene derivative, and 2-oxacycl opentylidene. 10 PROTECTI ON FOR THE
CARBOXYL GROUP E§£ER§ Est er protecthg)groups i ncl ude: esters, guq§t|tuted
met hyl esters, 2-Sopstituted ethyl estéys, substituted benzyl 12 rs, silyl
esters, activat 1S, NiBatimscel Ila islider i VaXiRses, apd S& Lesters.
Substituted Methyl hyl esters—iTcl udé®’

9-f | uor enyl net hyl) thoxynet hyl , rfet¥hyTt hsonet hyl , tetrahyd?dpyifanid ,

t et rahydr of uranyl, fet hoxyet hoxynet hyl ,R2 (trinethylsilyl)ethoxyRmet hyl,
benzyl oxynet hyl, phenacyl, p-bronophenacyl, a 20 net hyl phenacyl,

p- met hoxyphenacyl, carboxajg demet hyl, and N phthal i m donet hgl .o

2- Substi t ut ed Fphy| Estefg 2 Substltuted!hdhyl sters i ndhyidef v R

2,2, 2-trichl oroethyl , RR; 181 S, al kyP™ 2- ( tryi ERy RN %t hy!l
2- nethylthloeuﬁmit 1, 3- q? - 2- neth 2(p- n|trophen%l
sul fenyl ) -et hyl, 2 (p t ol*uen su3fonyN§ethyI 2-(2' -pyridyf ethy% R}

2- (di phenyl phosphlno)ethyl “- net hyl - 1- phenylethyl) f-butyl, ‘cycl opentyl,
cycl ohexyl, allyl, 3 buten- 1- yl, % (trlnethyI9|Iy) -buten-1-yl) cinnanyl,

a-nethylcinn:g§ B@eqyl p(mgt 7 qgraapto)LEﬁEE ?ndkné% B Supstituted
uped. X ' :

Benzyl Ester benzyINester s : for
di phenyl nethyl, 31 14 Ju‘ly"z WO 42022 PCTNS9 8
bi s(o-ni trophenyl ) met hyl, 9Nt RFykmethyl, 2- (9, 10- di oxolan Ignét hyl ,
5-di benzosuberyl, 1- pyrenylnethy*az ({rlfluoronethyl) 6- chr 8y nethyl
2,4,6trinethy|benzy| p- br onobenzyl, o-nitrobenzyl, p-nitrobenzyl,

p- met hoxybenzyl, 2, 6- dlnet@ Oy zyhg 4- (nethylsulflnyl)b@-,QI

4-sul f obenz yRsorsa)d 4- Bl 5 oenzyl Silyl ES&sg,Si yW eslers
i ncl ude: t ikl RS il ;,C?’Q Is Qfﬁﬁﬂﬁ%!ﬂ!het Ryl &1 @ Nim
I) and di- t-but Wmethyl h.

propyi di net hyi si |l yl, phenylm
§,sC Fﬂaneous derivatives |nCMQoé§“'oxazoles

M scel | aneous Derivatives 10
2-al kyl -1, 3-oxazol i nes, 4-al kyl -5 oxo-1, 3-oxazol i di nes,

5-al kyl - 4- oxo- 1, 3-di oxol anes, ortho esters phenyl group, and
pentaanlnocobalt{lll) coqple§2

H R H R|D

R,~N-O-R; 809X, N
R7 \

R, R3 Ry,
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" Stannyl Esters Exanples of stannyl esters include: triethytstannyl and
tri-n-butylstannyl. 15 AM DES AND HYDRAZI DES Ani des i ncl ude: "M, NY2G6St hy! |
_pyrrolidi nwooga2p@r i di nyl, 5, 6di hydr ophenant hri di nyl) o-ni t p©Bi¢do/3083
N-7-nitroindolyl, N8-nitro-1, 2,3, 4tetrahydroquinolyl, and

p- P- benzenesul f onam des. Hydrazides include: N phenyl, 20 N, N -dii sopropyl
and ot her dial kyl hydrazi des. PROTECTI ON FOR THE AM NO GROUP CARBAMATES 25
Carbanat es include: carbamates, substituted ethyl, assisted cleavage,

photol ytic cleavage, urea-type deriy 9} ‘§§ and m scel | aneous car bamat es.
Car bamat es Car bamates i nclude: nethyl and ethyl, 9-fluorenyl nethyl,

9-(2sul fo)fluorenyl nethyl, 9-(2,7- dlbronD)quorenyInEthyI 2, 7-di -t

butyl -[9- (10, 101 O(ﬂioxo 10, 10, 10) #O- i@t r ahydr o- thloxanthyHQ'/*thyl and
4-nethoxyphenq§yl. 4 July 2093 O QOI42022 HQTIU899F3t18< Smbstltuted
Et hvl Substit ut . éﬂﬂiﬁcilve 'Jyoups’ i ncl uBeTNRiQ, 2- Ry cl
tradamant yl ) - 1- et hgj

trimethylsilylet phenylethy ' 3

1, 1-di et hyl -2 hakpet%yl 1,1 d|ne?hyh;Z,ﬁ-dibronDethyl, Ry

1, 1-di et hyl -2, 2, 2- trlchloroethyl 15 nethyl-l-(4-biphenylyl)ethyl
1-(3,5-di-r butylphenyl) 1- nethylethyl 2-(2'-and 4' pyrid I)ethyl

2- (N, N-|cyclohexylcarbgﬁa’vao)- et hyl) Ryo butyl, 1-adamapt %&nyig al lyl,
1-i sopropyl a-HoyR, co@@n« | A 4Lni troginn nyl) qummmlylﬁn N

N hydr oxypiperidnyl , “al k thi o, ben : ITET‘h’O’X'y‘beRr'I - mbenzyl

p- bronnbenzy@”“%‘chlorobEn‘ Rs 2, 4- dj, robenzyl 4- nﬂbﬁy u | benzyl,
9-anthryl nethyl) and 10 di Bhenyl net hyl. Assi sted Cleavage Photec 'fon via
assi sted cl eavage i ncl udes: 2 nethylthloethyl 2- nethylsulfonyl ethyl

2- (p-tol uenesul fonyl) et hyl, B- dlﬁhlanyI)JnethyI ophenyl
2, 4d|nethyl-tﬁhﬁgn§ng$b 2- ni etii ,nﬁakhb nyMr&ho nlf sopropyl
1,1 15 di or -
(dlhydroxyboryl)benzyl 5|@Q 3 I%@Bhyl) ande,

2 (trifluoronethyl)-6- chronnnylnn;hﬁﬁ” Photolytlc CleavageRPhbﬁUlytlc
cl eavage net hods use groups such as: mnitrophenyl, 3,5 di net hoxybenzyl,
o- ni trobenzyl, 3, 4-di net hoxy-6-nitrobenzyl, and phenyl(o 20
ni t rophenyl ) met hyl . Urea- Typg E@rlvatlves Exanples of ofour@a type
derivatives include: phendufii aZi nyl Kl 0) - car bPnyl deriRdt | Rio
N - p-t ol uen@sptbeaioy| anmi no&ay N N - phen ,anlnot/ of:
M scel | aneoUs Carbamnat es 25 ddi n td‘Tﬁé‘ﬁUov@”
car bamat es include: t anyﬁ?'s-behzyh t hi ocar banat e, p-
cycl obutyl, cycl ohexyl, cycloﬁ%ntyl) , cyclopropylnethyl
p- decyl oxy- benzyl, diisopropyl nethyl) 2, dlnethoxycarbonyIV|nyI,
0- (N, N- di net hyl - car boxam do) - benzyl)
1, 1- di met hyl - 3( N, Ndi met hgk,c “aromyny!l
di (2- pyri gydinktiRiRBasEnt 2 30N ) NQL N i sobut yl,

my—ptpret h utyi )

1

i sonicoti %
1- met hyl cycl ohexyl, 1-nethy
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14 July 2003 WD 00/42022 PCT/ US99130a83 cycl opropyl net hyl )
1- met hyl - (3, 5- di net hoxyphenyl )et hyl, 1-nethyl -1 (phenyl azophetyduly 2@43y|

1- et hyl - i) wmgset hyl , 1-net hyl - 1- ( 4-pyridyl)ethyl, phenylperusoosodss

p- (phenyl azo) benzyl, 2,4,6-tri-t butyl phenyl, 4-(trirnethylammoniu

benzyl, and 2, 4, 6-trinmethyl benzyl. 5 AM DES Am des Am des i ncl udes:
N-formyl) N acetyl, N-chioroacetyl) N trichloroacetyl, N-trifluoroacetyl,
N- phenyl acetyl) N-3-phenyl propionyl) N picolinoyl, N 3-pyridyl 10

car boxam de, N-benzoyl phenyl al anyl deri vative, N benzoyl, and Np

phenyl benzoyl . Assisted C eavage As % cl eavage groups incl ude:

N- 0- ni trophenyl acetyl, N-o ni troph YePetyl, N acetoacetyl, (N

=di t hi obenzyl oxycar bonyI am no)acetyl, N3 15 (p hydr oxphenyl ) propi onyl) N
3-{0-ni trophenyj,) ppopi onyl ) N-2- rret,lftyl 2" (0 ni t r ophenoxy) prgpi enyl ,

N-2- et hyl - 2- (o- phenyl azophenoxy) propifonyl , N-4chl orobutyryl

N- 3- net hyl - 3- ki yr XTNltratho ni th ém)yl ) NHacet yl né‘f’ﬁ

derivative, No robenzoyl, N-o I oxynet hyl )benzo I

4, 5- Bi phenyl - 3oxazol%n- 2- one. Q???'cl it C 3m de Derivative cli c®ini de
derivatives incl fde: N pht hal i m de N*di t hi asucci noyl , Rq

N- 2, 3- Bi phenyl - mal eoyi, N-2,5-dinethylpyrrolyl, N 1,1 (4, 4-tetrarrethy|

di silylazacycl opent anep aedlye? 5-substi tuted A0 0

1, 3-di et hyjl tri cydl ohexan Y 5-subgfitute - dif} ez
1,3,5-tri ammxaﬁrzzg ,b f'%iaél tutedéé—sodl ﬁthl INonyI
SPECI AL - NHCERESFECT] VB, GROPS Pr ot ef groups for - BRTYE al kyl

and N-aryl amnes, im ne deyivatives! 30 enam ne derivati vag,RJa*ﬁéj N hetero
atom derivatives (such as Nnetal, NN, NP, NNSi, and NS), N sulfenyl,
and N sul fonyi . 34 14 July 2008 WO 00/ 420 N Al kyl and !}g\ﬁ\ryl Am nes

PCTNS99/ 3048 Jﬁl— and Neg RGS 8 N rreR y alkyl, N
[2-(trinethy &I )etthoxyl JH2 N 3 acet ooy pr opRsk... N
(1-isopropyl-4-vitro- Z- oxo- 3- oI| 'T)"——cTtErerna ni salts, N
benzyl, N di (4-met hoxyphenykl nef hy] g N 5-di benzostsbeNyl " N,

tri phenyl methyl, N-(4-net hoxyprnyI )d| phenyl met hyl , N 9- ph-enyl fll uor enyl)
N- 2, 7-di chl or o- 9-f1 uor enyl net hyl ene) N-ferrocenyl methyl, and N
2- pi col yl am ne N -oxide. Jr@ipe DerR| vatives (mne deri pPes |l{1cl ude: N

1, 1- di met layinitti aeagerny | gne )y N-lbenzy 1 deneesdeladlish ML, hoxyb nZyl i deéne, N
) @ 1) tyL}.JmLh.yLen

di phenyl nethyl ene  Naf (

N- (N, N -di met hyl am nogget hy f1- 1 sopropylid R 1
N- p- ni t r obenzyl i dene, R, 3R R, 3 Rn
Ra
H R[\O—N O R]O
Ry—N-0-R; RSIN N
R¢™ N R; R, 1
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"N salicylidene, N-5-chlorosalicylidene, N-(5-chloro-2-hydroxyphenyl)

phenyl met hyl ene, and N-cycl ohexylidene. Enam ne Derivative 1514julg200®| e of
an enam ne derivative is N (5, 5-dinethyl-3-oxo-1-cycl ohexenél%. N- Het er o

" At om Deri vatP\P8420&2 et al derivatives include: N borane deri PaTU§E30483

N- di phenyl borinic acid derivative) N-[phenyl (pentacarbonyl chromum or
-tungsten)] carbenyl, and N-copper or N-zinc chelate. Exanples of NN
derivatives include: Nvitro, 20 N nitroso, and N-oxide. Exanples of NP
derivatives include: N di phenyl phosphinyl, N-dinethylthiophosphinyl,

‘N-di phenyl t hi ophosphi nyl, N di al kyl @“gﬁ?hor yl, N-di benzyl phosphoryl, and
N- di phenyf phosphoryl. Exanpl es of ul fenyl derivatives include:

N- benzenesul fenyl, N-o0-nitrobenzenesul fenyl, N 2,4-dinitrobenzenesul fenyl,

N- pent achl or ne 25 sul fenyl, MK0O2.0itro-4-nmet hoxy-benzéwesal fenyl ,
N—trlphenyl th | sul fenyl). arid N3ntropyr|d| sul fenyl g ul,f onyl
derivatives | E I\Lﬁi')ﬁﬁﬂuenesu @ l) Nbenz.gﬁbsul fonyl '
N-2,3,6-tri e - 4 met hoxybenzepeswufapy! , Rj NO,

N2, 4, 6-t ri methoxybenzenesul fonyl) L, NH

N—2 fi-dinet hyl - 4- et hoxy benzenesul fonyl N pent anet hyl benzenezsul fonyl)
N2, 3,5, 6-tetranet hyl - rﬁet Qoxybenzene- sulfonyl) 30
Ay

N 4- met hoxybenzenesul f® N 2,4,6-tringjhyl benzenesul Rony ) Ryg
sulformh 2, 2, 5,BAse8- pentfa
esul fdnyl) |'trimWethyTsilyl es onyl ,
sull f oy,

2, 6- di met hoxyH-O4Rpet hy|Rp

chr oman- 6- sma"g_T’, N- net

N35 14 July 503 WO &al 4 02%2PGTNSg 483 9- ant hracerfe

N-4- (4", 8'-di met hoxynapht hi2met hyl ) - benzenesul fonyl N benzV FSUI fonyl)

N-trifluoronethylsul fonyl, and N phenacyl sul Di scl osed conpounds

whi ch are masked or protected gayobe pr odr ugg}\qr corrmql,uﬂ Om&*t aQoI i zed or
otherwi se transfornmed in viwva't ylHeI Bioa di 8 d corRpouQdN ,

transi ently &R§HHE ASEY abol i sha~ Tk ansfor matd on may Be A hfdrplysis or
oxi dation which results fromcg h abodiTy flRi'dYsughyas bl ood, or
the action of acids, or |ive¥s asmrzm,nt estinal) or ot herN\gﬁ\z%rres Feat ures
of the invention are further de i bed in the exanples belgw. 10 E

EXAMPLES - EXAMPLE 1 Preparation of
7-fluoro-6-(4-iodo-2-nethrl phenyl am no)-1 H benzoi m dazol e-5 15 carboxylic
aci d (PD 205293) (APK | C5q nM p coI on 26 cells, |Cs#> 10gpi cronol ar)

Step a: Pr é E Sf 5- tr -2H3 A trifl oi ¢ aci d_TH ntIy
stirring RRRLRR RO ul fur acO SRR ed l?u 2 itric acid
(3.4 M, 0.076 nol). Soli RZ ¥, yor obenzoi ¢ aci t, 8 By 0105565
mol ) was added directlyinin&sﬁhﬁﬁ’t‘s After stirring 45 84 the

reaction m xture had becone an lorafge honbgeneous sol ution |%h was then
poured over chilled water (400 M). The resulting aqueous suspension was
extracted with diethyl ethe®,(3 x 200 ml). The conbi ned extracts were dried
wi th anhydrous 25 magnesRug™sylof at g and concentrated in vacuo to yield
12.30 g of a dLﬁ lo—r! 1 OOt - g, | 1w g0l i d. Recrystal lization from chl orof orm
(50 n) fforded orb4. g of t el low microcrystal line product; 78 %
yi el d; mp ;' H-NMR (40(k VP SE~b 14.29 (broad s, 1 H), 8.43-8.38 (m
1 H,; '3CNWR (100 MHz; D|VBO)N§/|§> 41, 154.24 (dd) Jc.F=270.1 ) 10.7 Hz),
148.35 (dd, Jc.F=267.0, 9.2 Hz)) 141. 23 (dt, Jc_ 30 F=253.4 Hz), 133.95,
123.30 (d, JGF=2.2 Hz), 116.92 (dd, Jc~=18.2, 3.8 Hz): '9F NWR (376 Mz;
DMSO 8 -120.50 to -120.63 (m, -131.133 to -131.27 (m, 153.63 to -153.74

(m.

5
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36 14 July 2003 - WD Q0/ 42022 PCTNS99130483 Step b: Preparation of
4-am no- 2. 3 di fl uoro-5-nitrobenzoic acid Solid 14 July 2003
5-nitro-2, 0&/1262' uor obenzoic acid (0.75 g) 0.00339 nol) was dissolved in
concent r at ec? antoni um hydroxi de (25 nml) to give instantly aPGEHPFBRF0H3
solution. A precipitate began to formwthin five mnutes, after which tinme
the m xture was acidified to pH O wth concentrated aqueous hydrochloric
acid. Avyellow precipitate rapidly formed. The m xture was heated to
boiling and was filtered hot. The yell ow solids were washed with 10 %
.aqueous hydrochloric acid and were sudheme 8dried to afford 0.47 g of a
yel | ow powder; 64 %yield;'HNVR 10 (400 WHz; DVMsO 8 13.32 (s, 1 H), 8.36
(d, 1 H J=7.6 Hz), 7.98 (s, 2H); "9F-NWR -- (376 MHz; DWVSO) 8 128 69 to
128.76 (), -188.8® (d). Step c: PréBagftion of nethyl HO
4- am no- 2. 3- di g UAL 01.p- NitL@Renzoat g, Hydr ggen cm_g(rkgeg gas
anhydrous net han 30 ¢ $ol ut i war m
4- am no- 2, 3- di &4 0- 5-ni trobenzoi craCN (\N»,47 g; 0.00215 nBj
di ssolved in thisLgolution and the reaation mxture was brouglp,txq{o reflex
wi th vigorous stirring for 23 hours under a nitrogen at rmsphere
reaction m xture was aIIQ doto cool slowy on the bench Aoyebl ow
recipitate f and s Jcol l ected by wacuum filtratiorf ’an drHe oM t h
SRS S i

suction 20 to f'“yellom deof i | amditsss: 70 B
0*8 8.6 Jdd, TH J=7.3
NVR { 376 50 b -128. 85 to ;2?8%3 (rr)

183.5-184 C;' W (400 N

(s, 2H), 3.78 (s . FoFy,

-153.29 (d); M (APCI -) 2B1 Rawbol ( 100) IR (KBr) 3433) 332R, R0, 1650,
1549) 1343, 1285 cm'; Anal. calcdlfound for: C8H6FZN204 C, 41.39141.40; H,

2.6112.50; N) 12.07111.98; F 637'{16 58. oStepqi{/P Par atj on of
nmet hyl 4amnogdél‘glféeﬁ2 ~2- rﬁéth | - he‘°~|am -5 nltr;{)’b ozﬁeRT‘he solid
met hyl 4- ami no- yor o- 5- fi 7 (0.087 g, 3.7 0'\@ mol )
was di ssolved in ortho-tol ui le 028 m)l) Therfre€ iNo xture
was stirred at 200 C for 35 mnubes er a nitrogen atnosph ef(e 1 The

m xture was 37 14 July 2003 WD 0B¢ 42022 PCT/ US99/ 3048Rstofren Rpartitioned
between di ethyl ether (150 nl) and 10 % aqueous hydrochloric acid (150 m).

The ether phase was dried WI b anhy rous magnesi um sul fan d was
concentr at to a'l:ru e d. The crude prod s Hdi §¥ol ved in
5 m of di ? ?lﬁaﬂrciﬁflge%wgne an TK§ ed (XSFBHARIA f | as i 5' g.
Elution with 5 dichloroneth 0. 0953 g of ayle N ~, 81 %
yield; mp. 164-168 C 'm\ﬂvm(2 0Ranz DI\/SO) 8 9.20 (s, M52 (d, 1

H J=1.7 Hz), 7.57 (s, 2H) Re&slOR(d, 1 H J=7.3 Hz), J!QO,’Z ,(m 1 H),
7.02-6.98 (m 1 H)) 6.95-6.91 (m 1 H) 3.78 (s) 3H), 2 21 (s 3H); " 9F- NMR
(376 MHz; DVMSO) 8 -141.13 (sl}z M5 (APCI +) 320 (M+1, 100); (APCI-) 318 (M1,
100); IR (Kgr) 3467 334&~o1%987 13R5 cmi'; 10 Anal. cal cd/found for:
C-5H-4FN3O%4 ~ N2(3..RI-|20 C, RS. |§5.97; H 4.50l 4. 55; N) 13.01 /12.61; F,

5. 881 5. 95. aarati f hyl 4.5-di am no- 3-fl uoro-2-(2-nethvl
phenyl am no) benzoate 15 TORy N yre conpri sed of nethyl

4- am no- 3-fl uoro- 2- (2-met hyl PFadnyl'ani no) - 5-ni trobenzoate (2.52 g; 0.00789
nol )) tetrahydrofuran (50 Msy® nBthanol (50 nl) and washed Raney ni ckel
(0.5 g) was initially applied 48.6 psi of hydrogen gas at 30.2 Cin a
shaker for 4 hours 48 mnutes. The m xture was filtered and the filtrate
concentrated in vacuo to afford 2.20 g of a sal non-col ored 20 anor phous
solid; 96 %yield; ' HNW (400 MHz; DVMBO) s 7.84 (s, 1 H, 7.04 (d, 1 H,
J=7.1 Hz), 6.98 (d, 1 H J=1.2 Hz), 6.95-6.91 (m 1 H), 6.68-6.64 (m 1 H),
6.406.36 (m 1 H), 5.39 (s, 2H), 4.73 (s) 2H), 3.66 (s, 3H), 2.21 (s, 3H;
"9F-NWR (376 MHz; DMBO) S -139.66 (s). 25 Step f: Preparation of nethyl
7-f 1l uoro-6-(2-nethyl-~henyl am no)-1 Hbenzoi m dazol e- 5-car boxvl ate A
stirring solution conprised of nethyl 4,5-diam no-3-fluoro-2-(2-nethyl
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phenyl am no) - benzoate (1.78 g, 0.00615 nol) in formc acid (Al drich, 95-97
% 100 m, 2.5 nol) was brought to reflux for 3 hours followetd tyly 2003
-concentratwgrbo)dbn’so vacuo to give a crude brown solid. ThepggidsyfaEQRduct
was triturated with chloroform (40 ml) and subsequently collected by vacuum
filtration. The solids 38 14 July 2003 WD 00l 42022 ~CT/t TS99/ 30483 were
dried with suction to afford 1.09 g of a |light-lavender powder. The
filtrate was concentrated in vacuo to a crude solid which was triturated
with 10 m of chl orof ormdichl oronet hane. These solids were coll ected by
vacuum filtration, rinsed with dichl oqtcbﬁ'ﬂfﬁane and were suction-dried to

give an additi onal 0.55 g 5 of a light-lavender powder (total,yigld: 1.64
g); 87 %yield; M%gC259-262 C, ' H NW® 0 MHz; DMBO) 88.?‘2 ,GlH)
8.03 (s, 1 H, %39 0oad s, 1 H), Ry , 1 H Jg7.0 Hz))R6,.99-6195 (m
1 H)) 6.75-6.71 ( H) _Miratign 6. 44 (m]l 1]H)) 3. & PsRizH)) 2s, 3H) ;
' OF- NVR (376 MHR; O b -132.84 (s ¥®RC +) 300 (M1, 300J; M&PCl -)
298 (M1, 100); IR{KBr) 3322, 1689, 143% 1326, 1218 cm'; ,B{mar,l

cal cdl found for: C-6H-4FN302 ~ 0.32 H20 C, 62.99163.01; H) 4. 84|4 61; N)
13.77113.70. Step g: Prlﬁjga ion of nethyl 2o 0 Ri
7-ffuoro-6-(4-j0do-2-nmephyl|- phenyl am no) R}, H ben20| m daz r yl ate
15Ast|rr|ng"r’n%x "Yre co &4 of ney Bas 9{' 0

7-fl uoro- 6- ( 2-cmalyhyl - phg BO)I H be m dazol e- 5- cargg at . 2492
g, 8.326 x 10~ nol), benzyhytri net hyl &nfrori um di chi or oi odi Natjg YARar i ch, 95

% 0.3934 g, 0.00113 nol ¥ abke zinc chloride (0.1899 g, 0RpO188 nol) in
glacial acetic acid (20 m) was brought to reflux for 15 m nutes. The hot
suspension was filtered to isolate the 20 precipitate which was dried in

the vacuum oven (90 C, ca. g@°maP )Rq)ver ni ght to afforg,8: 3%2 00f a
green powder; Ré&uddgWgahd; mMRp, C DEGiazotidiodVR ( 4 iy O 8
8.71 (s) 1 H—8 02 (s ~1 H), 5ad§) —Hy, 7. 43 ( H JE1. 7 Hz),
7.24 (dd, 1 H, J=8.5, 2.2 HR 4 riad, 1 H 'J=8.5, 5 tRaHz X870 (s, 3H),

2.22 (s, 3H);'9F-NWR (376 ',T‘DMSG)R b -132.86 (s); g@fm) 456 (M1, 25
48), 169 (100); (APClI-) 424 (Ml 100); IR (KBr) 1704 15 1227 cmi ' .

Step h: Preaaration of 7-fluoro-6-(4-iodo-2-nethyl-phenylamno)-1 H

benzoi m dazol e- 5-car boxylic aC| d To a stirring,solution cegmppi sed of nethyl
7-fluoro-6-(4-iodo-2-neth I;ag} 9N | @49 no) -1 Bk benzoi m ¥azof e+6- arboxyl ate

(0.2035 g) 4. 7aprogction m)l R,d DAL abr 2 drofdPanRz( 20 m) olid
pot assi um t r| met hyl si f anol ate i 39 14 July ZOQ{ 00 22

PCT/ | 1S991 30483 0. 00246 nol R; peCtion mixture was Stir g_gl & anbi ent

t enperature under argon for 16 Nraurs' An additional 0.082 g (& 39 x 10

nol ) of potassiumtrimethylsilanolate was added and the mxture stirred 30
m nutes. The reaction m xture was concentrated in vacuo to one-third vol une
and was treated with 5 di ef hyl_cet her (50 m ). The of f wmd opreck pitate

formed was coll ected by vachu it i iyin hygy os¢o dblid. The
wet solidv&g_ﬂﬂééﬁﬁjﬂidmégm Mteng{ IOmt.on(soo
m ). The sol ution was wash.-,3 A M aqueous citricg %ﬁ 4p), dried
(MyS04), and concentrated in v:eQé‘%O a yellow liquid. Thens Rt was

redi ssolved in fresh ethyl acetatg-nethanol. The solution 10 ryas washed
with brine) dried (MyS04), and concentrated in vacuo. The r.esi due was

redi ssolved in chIoroforn1an&zreconcentrated to afford 1.55 g of a viscous
yel | ow resi due which was BopgphiSed mgj nly of citric acid;, M5 (APCI-) 191
(M1, 100). Thg%i@akdue waR,di S od in water (50 m). | nsol ubl e materi al
was extract ed—-nto—t—t (vlv) ¢t ate-diethyl ether (250 ml). Upon
separation, the 9 5 aqueouRyphgs¥, nefailned strongly acidic (pH 0). The
organi ¢ phase was washed with ¥<fresh portion of water (150 m). Upon
separation, this wash was only sl¥ghtly acidic (pH 4.5). The organi ¢ phase
was dried (MyS04), concentrated in vacuo, and chased with chloroformto
give a tan sem solid. The product was triturated with hexanes. Vacuum
filtration and suction-drying afforded,Q. 0839 g of 20 a tan powder. A
portion of the product (0.050 g) was rg rystallized fromboiling




ethanol (1 m). Wile cooling and noderate scratching, an off-white solid
formed. This product was isolated by vacuumfiltrati on and dritédulyr2®8 hi gh
vacuum (2 fford 0.018 g of an off-white powder; 9 % yi . mp.
247- 248 CSVES'E@C%O}Q%%- NVR (376 MHz; DVSO) 8 -132.87 (s): M (/fﬁé‘/‘%ﬂﬁ‘i‘?(wl,
100); {APCI-) 25 410 (M 1) 100); IR (KBr) 3322, 1689) 1437, 1326, 1218
cms; Anal. calcd/found for: C~5HFIN302 ~ 0.61 C2HgO ~ 0.59 H20 (91.4 %
parent) C) 43.30143.30; H 3.5513.34; N, 9.3419.15. 30 EXAMPLE 2
Preparation of 7-fluoro-6-(4-iodo-2-nethyl-ahenylam nol -1

H benzoi m dazol e-5 carboxylic acid cycl opropyl net hoxv-am de | PD 2545527
(APK | Cse < 10 nM 40 14 July 2003 WD 00/d2022 PCTNS99I 30483 (n = 2);
colon 26 cells, 1 hour pretreatnment, 1C50 = 20 n~ Step a: Preparation of
7-fluoro-6-(4-iodo-2-nethyl -phenyl &¢hele 10H benzoi m dazol e- 5-car boxylic

aci d pentafl uorophenyl ester (PD 254551 ) (APK 1C50 5 = 120 nM I n=2)) To a
stirring suspension conprised of 7-fluoro-6-(4-iodo-2-nethyl phenylam no)-1
H benzoi m dazol e-5-carboxylic acid (0.844 g, 2.05x10-3 nol) in ethyl
acetate (4 m) wa ded a sol ution conprised of @enoafl uqrophenol (0.375
g, 2.04x10'3 ) T n N NBIPnet hyl for mam de (108m) . T Soiti d X9 cycl ohexyl car bo
10 diimde (0.41 N 0- 3 nol ) Resgentshen adde N eaction m xture
was stirred for our he reactTommXture wa cuu ltered to
remove the predipi age t had formed. The filtN% ézr luted with ethyl
acetate (400 nl), Npd thdt sol ution was washed w.R wat et (3x400 m), was
dried (MgS04); and was concentrated in vacuo to afford 1.7 g of a yellow
foam The crudeApNOdwetNH, was purified by flash silica colum

chromat ography. Elution wth a gradient (CHC13 to 0.5 % net hanol in CHCL3)
afforded 0.69 g of the yell ow anorphous product; 60 %yield; ' H NWR (400
MHz; CDC13) 8 8.54 (s, 1 H), 8.284s,gl H, 8.04 (s, 1 H) 7.49 (d, 1 H
J=1.7 Hz), 7.36 (dd, 1 H) J=8. R;2l. Z B57 (dd, 1 H J=8.4) 6.5 Hz),
2.31 (s, 3H) Jodigdimi¥Rafei6 MHz; CD 132. 02 (S) Deest@r¥icaloh d. 20 J=18.3
Hz), -157.26 (t, J=21 Hz), -161. 21.3, 18.3 Hz): M5 _((APCl +) 578
(M+1, 57), 394 (100); (APC-) 572 44 409 (100}, 393 (95), 392 (82))

378 (55), 183 (97), 165 (68), 124 (%3)™ RR (KBr) 1731 cm' (C=O stretch).
Step b: Preparation of 7-fluoro-62(4-iodo-2-nethyl-phenylanino)-1 H 25
benzoi m dazol e- 5-carboxylic acid cycl opropyl net hoxy-am de To a stirring

sol ution conprised of 7-fluoro-6-(4-iodo-2-nethyl phenylam no)-1

H benzoi m dazol e-5- carboxylic acid pentafl uorophenyl ester (0.63 g,
1.09x10-3 rr% #f nhygy ous tetrahydrofuraan(\@' 0 S q{gged solid

cycl opropyl net hoxwyamine hydrochl ¢¢ri de (0. 14 g, 13%10' nol) and 30

di i sopropyl et i 0.6 M, RTAKPRE nol). T eac m xture was
stirred for aki~Fhe, sol vent was renoved aid #he ate was treated
with 10 41 N 14 JR4 R,2003 wo 00~4zozz PCT/ USOY 3¢4$B; agyeous hydrochl oric
acid %00 n"f(; nd was extracted with diethyl Sbhbr (200 mM). A biphasic
suspersion resulted, and the precipitate was isolated by vacuumfiltration.
The crude product was recrystallized from absolute ethanol to afford 0.18 g
of a green-yellow powder; 35 %yield; np 168-172 C'H NWVR (400 M+z; 5 DWVSO .
b 11.48 (s, 1 H, 837 (s, 1 H) 7.50 (broad s, 1 H, 7.45 (s, 1 H), 7.24
(s, 1 H, 7.07 (d, 1 H J=8.4 Hz), 6.03-5.97 (m 1 H), 3.38 (d, 2H, J=6.5
Hz)) 2.04 (s, 3H, 0.85-0.75 (m 1 H), 0.30-0.22 (m 2H), 0.00 (s, 2H);
"9F-NWMR (376 MHz; DMSO) 8 -133.23, (s); Ms (APCI+) 481 (M1, 77)) 409
(100); (APCI-) 480 (M 22}, 407 (100); IR (KBr) 1659) 1632) 1493 cm';
Anal . calcd/found for: C~gH gFINAQ2 10 0.50 HCl (96.3 % parent) C,
45.78145.74; H) 3.7413.84; N, 11.24/10. 88.
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EXAMPLE 3 Preparation of 7-fluoro-6-(4-iodo-2-nethyl-phenylamno)-1
H benzoi m dazol e-5 15 carboxylic acid hydrox~am de Step a: Prégaly@003n of
. 7-fluoro- 6pldlg68- 2- met hyl - hhenyl ani no) - 1 Hbenzoi m dazol eppy. ﬁ§59$ﬁ:4|0
acid O (tetrahydro-2H oyran-2-yl)-oxyanm de A sol ution conprlse
7-f1luoro-6-(4-iodo-2-nethyl -phenyl am no)-1 H benzoi m dazol e-5-car boxylic
acid, O (tetrahydro-2H pyran-2-yl)-hydroxylamne 20 (1.25 equiv.))
benzotri azol e-1-yl -oxy-tris-pyrrolidino-phosphoni um hexaf | uor ophosphat e
(1.25 equiv.), and diisopropylethylamne (3 equiv.) in 1:1 v/v
t et rahydrof uran-di chl oronethane is stirred for 30 mnutes. The reaction
m xture is concentrated in vacuo agf the S|due is purified by flash
chromat ography; elution with dicht e af fords the desired product.
The product may be 25 recrystallized mnth an appropriate solvent |ike
met hanol if further purification is necessary. Step b: Preparation of
7-fluoro-6 ~4-iogp-2gnet hyl - phenvl ami no)-1 H benzglntﬂazole 5-carboxylic

aci d hydroxyaRifle J0 Fhe ®Renpound R)y” H RIO
7-fluoro-6-(4-iod 2t byl - phenyl aRg#he) - 1 H benzgixi dhzglg: 5- car boxylic
acid O (tetrahydr 2-yl }~oxyamde i s 42 0022 14 July 2003
PCT/US99I3048ﬁ IS an appropriate h thl ofrde- sat ur at ed

sol vent |ike nethamolﬁbﬂhethanol Once honngene@hs Bol ution is
concentrated i nRyjacimg,to give the desired pr oduckys” Tﬁeqproduct may be
triturated with an appropriate solvent |ike chloroformor dichloronethane
if further purification is necessar 5 EXAMPLE 4 Preparation of

7-f1 uoro-6-(4-iodo-2-nethyl - phgpé ﬂo) o H-benzoi m dazol e-5 carboxylic
aci d c cl oar opdprsediivny - ami de 10 epNa: repar at i Dlazéxizafbe cly

Opr opy!| met hyl-hydroxyl-ame-ne hydro ri ep | —PRreparati-on-of

2- cyl coar opyl net hoxy- i soi ndoR@s { on 5 To a stirring

sol uti onl suspensi on conpri sed ¢f g{@rmmyphthallnlde (Aldrich, 57.15 g,
339.8 mml ), cycl opropanenet hanol T drich, 25.10 g, 341,1 mol ), and
tri phenyl phosphine ("DEAD," Al drich, 91.0 g, 344 mmol) in 1.00 L of
tetrahydrofuran under a nitrogen atnnsphere and cooled to 6 C (internal
m xture te r aOup £ an ice-water bath was a%de@ p@t hyl
azodi car boxyl &t e ich® 20 56 m, 356 nmol) dr

addi tion funnel i on i ledimeting Reagertat ur e wa ERow 20 C
during the addi . ng—eaddt+t+oeti—of—the DEAD) plat h was
renmoved an®RaiN rEagti gn mi xture was stirred forRe&sNho r R, ghe mixt ure was
concentrated td=N paste'under reduced pressure. Chlor@*orn1(8a 300 m) was
added and the m xture swirled to | oosen 25 al! solids. Vacuumfiltration
removed the insolubles. The filtrate was likewise filtered to renove white
precipitate that forned and to give a clear filtrate. Concentration

under -reduced -pressure affordddOog £ ear ,0il. Flash ~Itration through
silica gel (100 % chloroforn gave fiHtr &es cont ai nin unsepar at ed
product. ThedReesterificatiers wer e copsigel concentafe g) fmder reduced 30
pressure to affordl1274+g of a o] The oil—was—di-ssolved in

absol ute ethanol (400 m) arfb™e JSo ?t on was refrigerated for two hours.
A white crystalline solid had pN&di pi at'dd and was subsequent|ly col |l ected
by vacuumfiltration. The 43 14 July 2003
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WO 00/ 42022 PCT/ US991 30483 product was dried in the vacuumoven (60 C) to
afford 42.66 g (58 % of the desired material; mp. 71-77 C;, 14 JiyNAR3( 400
. MHz; CDCl svgogaedz of fset to 8 6.96) 8 7.54-7.43 (m 4H), JAduéddoddy J=7.6 .
Hz)) 1.02-0.95 (m 1 H), 0.34-0.30 (m 1 H, 0.04-0.00 (m 1 H. 5 Step ii:
Preparat i nI'JOf 0- cycl oar opyl net hyl hydr oxyl am ne h~rdrochl oride To a
stirring "so 3% on conpri sed of 2-cycl opropyl net hoxy-i soi ndol e-1, 3-di one

(42.64 g) 196.thawetibsed cofipoBikions afk asefar asTbbihapvophpidetic antii ent condi ti ons
10 was carefully added nethyl hydr azi nen&Al drich) 10, mmol). A

(N 0. 7.m, 197 I
~whi te prdbeianestic tisaliaants Jof deeasasRISONHRONS AS Rrovisieddp the SYMMABs of
Vi 901 OUS lelibh, Awell BE diiHRBE L EBndfiSny AfddIBIEH bl IhEMER e8staddr at e was

| i kew se ered to renove a al precipita The resulting clear
filtr#& e Ewamplesiwmiudastioks; deaftdbilure( esteaaitihritisy riveliroatoidiadbritis,catgard
pressure  to afford a.clear, liquidlsplid mxture. 15 The white solids were
r enoved mpl“w?é?lﬁsﬁw'l-?d@ %&'%Pﬁﬁ{”&?[s&”ck‘ﬁé AR AUNF BAREEE " Sd vacuum

filtered.priipe ptddtaticitandioraci di fied with gaseous hydrogen chloride,
affording i nspantly a white precipitate. Collection of the solid by vacuum

filtration andl.vBe8REBSOven drying (55 C) afforded 18.7 g (77 % of the

whi t wd i < o 0 " 0.77 (broad
S 20 o1y 3. o CRH YA the atuhBe ol 4 ARG AL, abhfing BtnghL 11 2y
0. 04-10. 0Gnéthods, tHe;appeapridi®Rdoiage fdriz pdied)takingSnt®acdoubPfactorsGuchtasp b:

P ti f . 7-fl - 6-(4-i0do-2-nmet hyl phenvl am nol -1

e g BB B SeA T, VPR B ENARIA e presence

sol uti on gFesmer hedicafiors. f Ininerdi: 4 effedifreZarBURMVIIEPtWRENN0) T And

benzoi ni dazol e- 5- carboxylic acid) O cyclopr ogglmrgsﬂt(gﬁl hydr oxyl am ne~

hydr ochl ok00@engkgzeersiqy; preferably between 1 and 3 ody weight, and daily

b tri Le-1- i hdi i b Qpk hat e
(125 eqiiyapes wlloEERkEa IO ¥RG Bopd o idt P RAAF S bcrorfiortiR) gy

t et r &by drCdpsudes, datsibisasratrétfermulationd (suchdsf liguiddand hilm-esatethiableta)ct i on

m xture i s 30 concentrated in _vacuo and e i due_j.s taken up int

i ot hyl. aoaepe of Returaros 35A.200 6. Sueliian ! 19 2 By b fo B0 B8P ol or i
aci d, satrhg ahAheadtiriPisterdd accdingto/thdQiscidePMetsd? PCT/ US99/ 30483 sodi um
bi carbonate, and brine, is dried (MyS04), and is concentrated in vacuo to

afford the ded Feampladignet. The product may be recrystallized with an
appropriate s [ : r gk f e ification is
necessary. 5 %%%@EEA%@F'ﬁ%g@q@oﬁqﬁk&g{aﬁﬁgi&gbm&%'(%é\{d%%i l:ma "%ﬁyl -phen iy
am n@0i - aqgdebeas and>xrmnaljeedus arabsalytions and dudferitiens, andRyarpateaal on of
5-vitro-2,3. 4-trifluorobenzqgi.c aci ane as for Exanple.l a. Step b:
b epar ot FOSNS Paskaged Rrabaf et ar P Blsion B s fouat oSy,

5- Vi tr o- Dekagelurif forAs @BRMI e 8aptet YotaribusinBiba’d oTaldmiMefraliondi ssol ved
in 10 w. % aqueous sodi um hydroxide solution. The m xture was cl ear deep

orange. Angladingicontiptied (alerse fampriations cvghtasosPauirnepusdmplanttnut es, the

St . . _ . dountil
St ongly R AERBA bl e e B e e s o T sol e by
vacu@t f iimtramuscularsdbcutapelowd); intracisternal, intraxbgimal] idtrdferijonéalan of f - white
lid. Thi | i 0 talljzed f hi f 0. .0 afford
0. 22" ofMEAVEHERNIRER JOaRsc PaNTo e O TARI, 95, Of GIEar, SN opABORIafonTs (i 1
100) . St g8 buccArgtarisal spraypf methyl 2, 3-difluoro-4-hydroxy-5-nitrobenzoate

Anhydrous hydrogen chl ori de gas was dissolved in anhydrous mnethanol
Parenteral formulations include pharmaceutically acceptable aqueous or

nonaqueous solutions, dispersion, suspensions, emulsions, and sterile powders
30 for the preparation thereof. Examples of carriers include water, ethanol, polyols
(propylene glycol, polyethylene glycol), vegetable oils, and injectable organic

esters such as ethyl oleate. Fluidity can be maintained by the use of a coating
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" 25 (50 m) until the solution was warm The mcrocrystalline solid

2, 3-di fl uor o- 4= hydroxy-5-nitrobenzoic acid 0.22 g, 0.00100 nit}Julnaeos

. di ssol ved iwolohg2038t hanol i ¢ hydrogen chloride sol ution. Thepstiksdisks
reaction m xture was brought to reflux under nitrogen for 16 hours. The
m xture was concentrated in vacuo to give a white solid The product was
dri ed undesUsll Bh FIDR. ST RSNG4 redlnteinifo GpPIoRIte RrHEIe SRde LATBESy, yi ol o
m p. 108- 199 splifdosadé PIMRs(AEIGdeNE) fillN6D) extefdels, (l%cbinderb* (c)hlifectantd, Hz) .
3.83 (s, BQ; (CDCI'3) 8 10.83 (s, 1 H), 8.66 (dd, H) J=7, , 45 ~ 4 July
zoos W O o) slisintegratingusssntss dapsolation fetardess, 4B absorpdian; acogela@ire.376 Mz;

DVEO) s-12 - 2 3 . X - 1 to -118.37
(m, ). 152. @%&?’%ﬁ%%@ﬁﬁgﬁ?é%ﬁ @A%e??%"iﬁgﬁd%%?éf%* KBr) 3264,
1731) %40, 154Gpmibdeitions Aty al§d ¢Ontain adjuSamtesuch :asirepenvirig, avetting,

1- adamants 4- box ngth | -2, 3-di f*qor -6-nj traahenyl carbonate To a
solut 1 on cBRMSYEG. Brd SishenainaAgents: BRBNGPhE B00DS GURN S RATBDENSH ne (2. 0

M in tetrapiRitaid phehoh iRk orbidtdcid; $sbts it Hgehts SRS aeiigal ofBbdim 2, 3
di fl uoro- 4- hydr oxy-5-ni trobenzoate (0.96 equiv., 0.384 i 1 anhydrous 10

t et r ahydr othipride:zabsermticarprolanging agents suah es aluminughmenestaasatesand i rred f or
6 -- hours i af l,n vacuo) The residue is dissolved in
di chl or omegﬁlgﬂg'. gﬁé@#é@% %ﬁg%ﬁ{ﬁ@’gged\tg washed with dil ute aqueous

hydroctg ori c acgdReldtddutaempeiyrisus sodi um car bonate, and water) is dried

(MgSO4), and is_concentrated in vacyo to give the desjred product. 15 Step
e: Preparation ope 1"-"569%F?f%)’l'de@-t@ﬁrdﬁﬁ@ﬁ%gmp%ﬁqﬁﬁﬂ%g@ﬁgﬁrﬁ&tﬁév

phenvl ami @%@?&guggﬂmpw@m?%%f@@dﬁa&e HmcRHasBehn s safts,

4- car boxy . I"'f 1 uor o- 6-ni trophenyl carbonate 1s dissolved in excess
or t ho- t ol uesters; antides, hydmates or adlvaieddorrss thereek inasked ®rrootectédformshour s.

The m xturg_j | ]. aloly! } ssal v ' i | ether. The
organi c ph%géﬁ?%rb\lgﬁﬁgt&rr%.t%ﬂ%hPﬁ{l}%ééﬁé\ﬂfg&ﬁ%pﬁ%l})’o@#&o@frﬂxaci d, saturated
aqueouts sodi um Phamidventitally sureptablesalts, esthrs cahd Myfileb) inchud ¢arboxylate
concentrateol i&sg]a uo to afford the dgsi red product. The, product l?
purified b$aHy » Eriecigt ogic L A0yl Beteseanyl, or pongrgmatic Nistareyghdlon of
met hyl 3‘féMg’{d)aé'id%Qi’ti%ys’aﬂs,(é’swi%t Bk aPNGEY WATBH S witHih bl rRBeBRaGEe The
conpound 1-adanmantyl 4-carboxynet hﬁ” -2-fluoro- 3-(2-nethyl

phenyl am nbgndithisk ratish @hprmaesloginalyeffectivesand sutable fersxeantact with theor oacet i ¢

id 30 at, i . . Q. Xt ULE .| i i t . Th
1 o0 0 iSRS patiFB it o Bt B8 Gl sethortib o M bdesed
pressiace. hFEbngSjea'taﬂiue sbgs G}dnjcmtcmeﬁlobmlgvidemwtromw_ ric}!@ Mﬁu?/,&)iadfam,nt an- 1- of
to Ive the Sire ro Cl. e . re r loNn O nme
L e 5 R e e vt tieqte oA A, oAl Igiate Rasate,

benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,

tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and
laurylsulfonate. These may include alkali metal and alkali earth cations such as
25 sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,
quaternary ammonium, and amine cations such as tetramethyl ammonium,
methylamine, trimethylamine, and ethylamine. See, for example, S.M. Berge, et
al., “Pharmaceutical Saits,” J. Pharm. Sci., 1977, 66:1-19 which is incorporated
herein by reference. Representative pharmaceutically acceptable amides of the
30 invention include those derived from ammonia, primary C 1.¢ alkyl amines and
secondary di (C 4.5 alkyl) amines. Secondary amines include 5- or 6-membered

heterocyclic or heteroaromatic ring moieties containing at least one nitrogen atom
27



The conmpound net hyl 3-fluoro-4-hydroxy-2-(2-nethyl-phenyl am no)-5
nitrobenzoate is treated as in Step e, Exanple 1. Step h: Pre 23 of

nmet hyl 7-fWWoQ26§2( 2-met hyl - phenyl anino)-1 H 10 benzooxazolg~fHg g,g&;,@_,, | at e
The conpound 5-am no- 3-fl uor o- 4- hydr oxy- 2- ( 2- met hyI phenyl am no%Q enzoat e

is t ted Ste JIh d tall d with
an appr op APALPOBROLREMeeR: T ey BHUMARaI N aERaIRTe PraaREn @mEes A cat | on
| s necessggyved frof SﬁlmomaPC%pgaél ligtitnaYly aﬂﬁhby Iand di (C 1. alk%l)ammes
7-fluoro-6-(4-1o0do-2-neth E/)ham no) - enzooxazo -car boxyl ate A

stirring maptres@tabvq;phema@ﬁutm 9ccaptablecﬁ5@ersqfﬂnerwa9uorpm@hgﬂe mo) 1

i chi or of BA: 87 ERPHAIY), BrEsblshg R\ Pl sl BB 1 o1 e

(0.0705 M inkclede Aty esters. gl aci aI acetic acid is brought to reflux for 15

m nutes. The tyre i.s concentrated, ip vagcuo and the resi due taken up into
di ethyl et her hﬁé"\lﬁ'ﬁ&" 356 insludes diselhsra Gompotings Fatf@gas\%em ore P

hydrochl o I W @lmrbcent rat ed
i n vacuo t’f%ﬁc(’g tal roW?EelgegSI reJB%*IO Tér?& d‘li't?g%g)ggl roduct rraypt)e fied by
recryst al greun.i Soamsai ofithase apgekedrarpretested eompounds merpmomacsutmlly

Prepar at i fl t n

benzooxaz %Fﬁg‘g‘a%ﬁ' 8@%’? “@" gé "l?%g'g a% 'ng E‘iéd a&?ﬁgég@%ﬂﬁ?m%%?teg ggdof

met hy4Q 7- bl’étm“s@eéd(s‘bkbswhé’reﬂﬁtdﬂw' ralmen yhediiickibng thereof, are also within the

H benzooxazol e- 5- car box 0 024 I.n tetrah drofuran i.s added solid

pot assi unSEPReet the iBven ’(“B’eﬁép ithetic intefa ﬁ"@éﬁﬁ‘i’ dhefpvantipe i s 47
| /
14 July Zgﬂzﬁf e %%ﬂ%ﬁﬁ%ﬁ F‘Tﬁbb@ﬁ’? PH488084! PD%4§S1%Pﬁzéﬁmerat ure

under arg An addi'ti onal equi valent ot assi um
trinethylsilanolate is added and the m xture stirred 30 m nutes. The

reaction \)s m%&acuoto give a residue that is then
t aken up M di ethyl ether. The organic phase is
was hegs wi Wd@b)lyvbﬂ)técwgmtﬁ)shﬁ@lb@éh|eﬂﬁér§ astb i, ah@ pPitechiorifo?ri Neandi s dri ed

(MyS04), is concentrated in vacuo, and chased with chloroformto give a

crude prodikdiolRedhesether piciecting groyRs dncludesr methyhtsubsiufedmathle et hanol
gives the HTE 5f é(.gﬂztl 84 eBil RIpSNCL bm%l:engyl]&hgfsegyl %?Hé?g ank
g J-I 0do- 2- 70| e-

7-fl uoro- 6- met hyl - phen) r amno)-1 benzobx car boxylic

aci d hydr capversibn dtsilyl ethers tepather functiohal groups.

7-fluoro-6-(4-i.0 it I ~ gl am no)-1 H 15 benzooxazol e- 5-carboxylic
acid O (tetrah ) - oxyam de The conpound

7-f1 ugg o- subéuﬂucsbprr%tmtdwérsnh@mué amétabxﬁnéihplemﬁwﬂrﬂ@h@ﬂ@t gar boxylic acid

Is treated as. in Step . Preparation o
7-f1 uor o- ytvethnqr%myh(mwmmawﬂwwmtm WX&%X%’P)@» ®-car boxylic

d hydrg =0~ | 1H
Doz ooxay STDEREyIORREME WA indinoiichd] et dmmgtnR 1sTy | 5T 0L
treated abUthy_SteélpyIM pentemtiexymetbyl, EBiewypaethyl, mgboayetboanethyl 2,2,2-
7- Tl uor o- Be  foro 8 BBty bis RO & R A8y indth i S ARAAN R iyRthoxymethy),

25 tetrahydropyranyl, 3-bromotetrahydro-pyranyl, tetrahydrothiopyrany!, 1-

methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-methoxytetrahydro-

thiopyranyl, 4-methoxytetrahydrothiopyranyl S, S-dioxido, 1-[(2-chloro-4-

methyl)phenyl]-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl, tetrahydrofuranyl,

tetrahydrothiofuranyl, and 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-trimethyl-4,7-
30 ethanobenzofuran-2-yl.

Substituted Ethyl Ethers

Substituted ethyl ethers include: 1-ethoxyethyl, 1-(2,chioroethoxy)ethyl,
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“car boxylic acid cycl opropyl net hoxy-am de The conpound
7-fluoro-6-(4-iodo-2-nmethyl -phenyl anino)-1 H 30 benzooxazol e- %4 day B68%/ | i c

.acid is treghQguas, i n Step b, Exanple 3. 48 14 July 2003 022
PCT/ US99130483 EXAMPLE 8 Pr epar ation of Pclsibolds

7-f 1l uoro-6-(4-io0do-2-nethyl -phenyl am no)-1 H benzot hi azol e-5 carboxylic

acid Step é'mmb&ﬂ&@ﬁh@ﬁy@hylﬂﬂ@wbi b@“lY‘P?‘WthMbroW@H% cbenZylpxeZdre as for

Exanpl e 1, r 3

2 3 11 uofBPRH SRR ARE, ZeifeiBlsiietng 2-(phenysclenyletu topbig, o,
.b. Step c: alylgpahmropmeri, pmtdﬂ)ﬂxybhényllﬂmanuwbﬁeyﬂt@nﬁbbnzyltrobenzoate
Sanme as for Exa e.4 e ? 15 Step d: Preparation of

4-di nmet hyl t hi oc '$| uor o- 5-vi tro-benzoic acid methyl ester A

sol uti o obupsfithdd B’eri’zy@'éﬂe@fn‘énﬂjehwiﬁwtblo@b@hwpQaﬂaﬁﬁét%wbéﬁzw 20

dinethylformamde is treated with one molar equivalent of cesium carbonate
and war medotritrgzenzyt, gr-niobanzli e-balobeazy: 2 6rdighlorekenayd o-eyanebeneyleat ed

N N ai mot g SioEnglh 2 AR il SR RE afoalfh Srch it RIS A, cact i on

m xture ISp$b1—dmmdbéthﬁ)imw, belipgrizoisuben, ripiversyIetiiyl, @naphthybe war med over
a steam bath for one hour. 25 The m xture is then poured into water and

extracted WW“MhY'a@@@h@WPﬂ%‘YWWﬂY@QM&@lﬁkmmw&hwxlmhsn% aqueous

ke el PEnEtng FRtehityf dia et o @b

vacuo to girthyl, £augetriy(»8UsishlortphtisAirmaspsenyhniathif, i4ef 4oy ordinary
met hods- such as chromat ography or crystallization from an 30 appropriate

sol vent . strgspleguhnqy&qgwpbem;dhn'\@thyl 4,4’ 4"tris(benzoyloxyphenyl)methyl, 3-(imidazol-

4- Di net hyl { hi t t be d
reth 1 et AIMEOVIBER gy P A, B eEb R Bh R L bmpound
4- di et hyl b{]&'eﬂ?ﬁﬁéi VIDELé?%b{ry? Mﬁéd@r%éﬂﬁl r@-(@-%’%ﬁqu@-ﬁk&ﬁ éFﬁF\H/Y l4,gster

Is dissolved ih excess o-toluidine he stlrrln m xture 1s brought 'to 200
C for the hepzoditiiplanxuand benzismthiagelyl 8d5-divdd® % aqueous hydrochl oric

“acid. The agueo re is extracted with diethyl ether. The 5 organic
- phase is washe Siv tﬁé'lé er and brine, is dried over magnesi um sul fate, and

i s concent Bidyledhers inclade:. trifhethglsilyletrigtiodsiipt, tiiisopropylisigt]l by ordi nary met hods
such as chro ra Q talliza fro priate solvenpt. Step
f: Preparafi n%}"@% HE‘?‘{K/? 'ry|7 ‘%FMPBPB"R "%EPHVQ%BHWQ%’)&J bufylg th yisilyl,
benzot hi azpbgtykfigtanyesiyl, tnben'fpl%llﬂoﬂ‘p l*P@'Ism?F phenyisilyl, diphenyimethylsilyl,
5-am no- 3-fl uor o- 4- ner capt o- 2- ( 2- hyl “phenyl’am no)-benzoate is treated as

in Stedd h, a&&hﬁﬁ)’&!“ﬁth%e@’@}dﬂﬂb’bpar ation of nethyl
7-fluoro-8-(4-iodo-2-nethyl-phenylamno)-1 H

ESTERS
Esters protecting groups include: esters, carbonates, assisted cleavage,
miscellaneous esters, and sulfonates.

25 Esters
Examples of protective esters include: formate, benzoylformate, acetate,
chloroacetate, dichloroacetate, trichloroacetate, trifluoroacetate, methoxyacetate,
triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
phenylacetate, 3-phenylpropionate, 4-oxopentanoate (levulinate), 4,4-

30 (ethylenedithio) pentanoate, pivaloate, adamantoate,crotonate,4-
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15 benzot hi azol e- 5- car boxyl ate The conpound net hyl
7-f1 uor o- 6- (2- net hyl - phenyl ami no) -1 H benzot hi azol e- 5- car boxyl4afuly 2@03

treated asy@ophR2 . Exanple 4. Step h: Preparation of C
7-fl uoro- 6-(4-?odo- 2- met hyI phenyl am no)-1 H 20 benzot hi azor T/gs%ggro“bsgxyl iC

E‘SL?JE%&SS&%S@%% heazodlS, b phebibadEale i o o ARV BoR2oARAVPLE o

25 Preaar( g 7-fluoro-6-(4-iodo-2-nethyl - phenyl ami no) - 1
H benzot hi‘azol e- (?ar box~l'ic acid hydroxvam de Step a: Preparation of
.7-fl uoro-6- (4 [ drbonam hyl - phenyl am no)-1 H 30 benzot hi azol e- 5-carboxylic

71 uor o- G- ReNBlRs eBen el RIS, BoKe acar Ao, hoxy 1 i c

acid ig trzegtr métﬁﬂsnyn) &hep 2a(ph6h91§mf@1ﬁ) eth{l, 2-(irfphbrlyiph38Ronis) &fyK 2022
PCT/ US99/ 30483 Step b:. Prd~arati o
7-f1 uor o- BSleJtVbUUWB-&Wl thTlffﬁ’ﬁéﬁw'ahﬁmﬁ)'}.-&mmbﬁﬁlﬁz%ﬂ@'@ﬁmwwwylc aci d

e o e s S s S R Rl

treated asnetmdeEImobaranatml e 2. EXAMPLE 10 10 Preparation of

7-fluoro-6-(4-ipdo-2-nethyl - phenyl am no) -1 H benzot hi azol e-5 carboxylic
acid cycl oprop;ﬁﬁﬂﬁg@—aﬁlﬁ%@ The conpound
7-11 ugpo- @ani@%f%saméwueab bmétwg%wlzamweﬁz@aéboxyl ic

acid is treated as in MPLE 11 Preparation of

8-f | uor o- #-@z:dpdwy@im-nwoﬁﬁaawn&entaﬂpa@m&t@mm@oeﬁhyﬁlhb@m@ﬂtec acid 20
Step a: Pf&g@ﬁﬁ%eﬂg s%lffohgi)éng ﬁ'nétﬁyﬁmémé RAF B AEABBNa@Y! noxal i ne- 6

car boxyl i conpoun

4, 5- di am re(refHyithiomethoxymethy)l beﬂzeaw andie)méthpititametHoxymetistlep e,

Exanple 1) is dissolved in 2:1:1.2 vlv/v of 2.0 Macetic acid-4.0 M sodi um
acet at e- m¥8ZRBIE: The suspension is warmed to 65 C (or 25 until

honogegeous) angiscBfad Ry ESteldition is poured into a 0.078 M aqueous sodi um
gl yoxal bisul fate {/AIdrich,” nonohydrate, 1.05 equiv.) solution which is

war med t o In@dditiorHe the aboverclassesumisceliareous estersdnellgeh 3ibaBishlors475 C f or

h d
o um by AFEVIhersPat e 2 & dickfors- AT SRk Blyltengiiacedive! e
mxture i 2,4biHyl Blbnebhymwbylppls&&iyaoetatﬁ ichtezddiphenylacetatey isebutyFate,
LiSFe;ﬁé”{rS BOSERPAl { () MRt 2P HieBoaH B0 I5aIR e ey RO £ 1 et o4

ith
Y)“of 42 2 gig%gg g Lbﬂé?%483 atty Y-ASPhtAbAfe, ARttt LAk IV, N, N ANI UbHatiBti VO

phosphorodiamxdate, N-phenylcarbamate, borate, dimethylphosphinothioy!, and
2,4-dinitrophenyisulfenate.
Sulfonates
Protective suifates includes: sulfate, methanesulfonate(mesylate),
25 Dbenzylsulfonate, and tosylate.

PROTECTION FOR 1,2- AND 1,3-DIOLS
The protection for 1,2 and 1,3-diols group includes: cyclic acetals and ketals,

cyclic ortho esters, and silyl derivatives.

30 Cyclic Acetals and Ketals
Cyclic acetals and ketals include: methylene, ethylidene, 1-t-butylethylidene,
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“achieve pH O in the aqueous phase. The organic phase is separated, dried
(MgS04), and concentrated in vacuo to give the desired product4 Jdheo@s oduct

_may be tritwpybeshai th an appropriate solvent Iike dichl orol%p'alt
recrystallized from a solvent |ike ethanol for further puri c’g%}é 3

necessary. 5 Ste Prep&ratl on of

8-fluoro-7 (PllﬁinM -methaxyphavibsthwlidens 212 ddichieraebndidend acid The

d 84 d
treated as %éé“@{%p“%‘?&%@*#%?‘%"%?@%EE@A?%&%YS'BE?@"'Q?@%. YeRIEttbhenc! € 1 <
.8- T | uor o- 7bérzyliddne 2pmethpkyhenzyldand, aog-dhmthoxyblehzydld@neﬂbexyl ic acid
hyd S P i f_ .
8yf lraéyr/gmﬂe ]tﬁ8 i %??P{ﬁe %ﬁ%b?&#ﬂ“"—%ﬂ?noxal i ne-6 carboxylic acid

O (tet rsahydro ZQéQME@Iﬁch) Bdtérsoxyani de The conpound
8-fluoro-7-(4-iodo-2-net enyI am no) - qui noxal i ne- 6 carboxyl ic acid is
treated asC yﬂlos@@pogste&m%& )ge Pedpaymetviens, dimethoxy-
8-l uoro- 7?%11%6 -8 ?rﬁ@ﬁé}}vetmuﬁaxé,aﬁ‘eﬂ@xyémyﬁ&ﬁé‘,'1,Q%rﬁe%&9&¥1¥l'udéhé’,‘c' d

hydr ox~am

8-fl uoro- 7a(r14et|hodybénzymbyé B NHiamethpiarino)sthybidenecddrivative,oxyNjN- aci d

O (tetrahydro-2Hp 2-yl)-oxyamde is cEreated as in Step b, 25 Exanple
2. EXANPLEdlgpthylgBﬁp&lpwyMene derivative, and 2-oxacyclopentylidene.

8-f | uoyp- 7- (4-i odo- 2- net hyl - ahenyl am no) - aui noxal i ne- 6- car boxyl i c acid
cvcl onropyl net hoxy- am de 30 The conpound

8-f | uor o- 7PROTEQ PRVHEH EARBAXYhGSRQWMoxal i ne-6 carboxylic acid is
treated as in Exanpl e 3. 52 14 Jul y 2003 WO 001 42022 EXAMPLE 14
PCT/ US99/ 30483 tion of

7-f 1 uor o- GEétér paﬂecﬁngrgtduds inbieay émer@)sdbenme‘d ri:e@mybéstbrsammhmted
5- car boxyl i aC| d Lgﬁtga Pr eaar ati on, of

7-f 1 uor o- 62yl ?I%FFFyISU Fﬁq%@ﬁ%ﬂ)?‘b@ﬁzéf'y'fs'ﬁe’&l@cﬂi\’amde&%?ré 5- carbo~l ate To

a sti g Nomile
4, 5-di a?m no- 3- P%t@gé%él dtﬁggihé}fp ehgwaerﬁt%rg) benzoate (from Step e, Exanple

1 ) and diisoprSupstéuted MethybEsterd 0 equiv.) in an approprl ate sol vent |ike

di et hyl et dd t 1k h t hi |
chi or de (TRl DEMF en@relngined, SRR igPEIAPEIM ot 1 ux 1 or one
hour. The nﬂilethhibmetWUWertrbnﬁl {etiabydhgany, ulmedfméir@&yme&qil d- The

organi ¢ phase i s wash W th saturated aqueous sodi um bi carbonate and
brine) is @HW‘BH‘YQWQBH)OXYB{H@“V% béBﬁ@@%M’F‘@WH Phanaeyb wbiomerhesaayh fie desired

L 2 RS B Seh o Gyl deaper byt e <ol ven
puri fi cat i phthaimidomethyl.
2-Substituted Ethyl Esters
2-Substituted ethyl esters include: 2,2,2-trichloroethyl, 2-haloethyl, l-chloroalkyl,
2-(trimethylsily)ethyl, 2-methylthioethyl, 1,3-dithianyl-2-methyl, 2(p-nitrophenyl-
25 sulfenyl)-ethyl, 2-(p-toluenesulfonyl)ethyl, 2-(2'-pyridyl)ethyl, 2-(diphenyi- i
phosphino)ethyl, 1-methyl-1-phenylethyl, t-butyl, cyclopentyl, cyclohexyl, allyl, 3-

buten-1-yl, 4-(trimethylsily)-2-buten-1-yl, cinnamyl, a-methylcinnamyl, phenyl, p-
(methylmercapto)-phenyl, and benzyl.

Substituted Benzyl Esters
30 Substituted benzyl esters include: triphenylmethyl, diphenylmethyl,
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necessary. Alternative nethod: The conpound net hyl
4, 5-di am no- 3-fl uoro-2-(2-nmethyl 20 phenyl ani no)-benzoate is Hdi&2008 a

stirring s@lgiors@er20f sul fur nonochloride (6 equiv.) in $99/30483
N, N- di met hyl f ormam de and the m xture is gradually heat ed to ﬁ% 3(3 8 Af ter

s ot 1 acE{ow PGS Bacthisthyk ZB ok Sisro i BRe L mAbeRr. T ©
organi ¢ exi g, 1?y@dvﬁﬂeﬁ@ﬁ%ﬁu@r%%étﬁylf«ef&ﬁﬁh?ﬁﬁ@l%yl ?,¥BCUO tO afford the

25 desired produc The product nmay be Trecrystallized w t'h an approprlate

.sol vent | ititmetniikenzyb mbromahenzylo b;nitebenzyl, wenmnbenzylogﬂa@ﬂh@ewbwm” her

211 vor o @ AmBRERI@R ATy FRERREF s o biperonyl, and 4-p-

1. 2. 515hi aénaglol e- 5- car boxyl ate The conpound mnet hyl
7-fluoro-6-(2-nethyl - phenyl am no) benzo[ 1, 2, 5Jt hi adi azol e- 5- car boxyl ate is
treated as in ﬁll&b.éﬂﬁixarrpl e 4. 53 14 July 2003 WO 00/ 42022

PCT/ US99/ ?@st@&ﬁtﬂcﬁjdeprtﬁﬂéﬂﬂidll tr‘Rafthyl llyl t-butyldlmethylsuyl i-

7-fluoro-6-(4-10

1.2.5)thi mmmmtbyls'&ﬂw)@ﬂyidunamy&nwhand(ﬂmehmtwnnﬂhmllyl

7-fluoro-6-(4-i LH henyl am no) 5

benzo[ 1, 2, 5]th|@§M ate is treated as in Step j, Exanple 4.
EXAMPHE 1 MiBEsiRmeals derioativesiihslades: Soxakoley] 2-Alkyiet, Bydxazbingd atvalikg)-5benzof 1
(2.51t hi adi azol e 10 5-car boxgl i c aci d hvdroxyam de St ep a: Pr eparation of

7-f1 uor o- ©xpAl, szérazqhm-ﬁﬁ al e‘rrpxgnh?rxéyoxsl@ﬁ@@f ortho esters, phenyl group,

1.2.5]~t h| ﬁ? d O ~etrahydro- 2H ayran- 2- Yl ) - oxyam de
The corrpouﬁg ajgﬁig?- ?gﬁ thyI phenyl am no) 15

benzo[ 1, 2, 5] t hiSiammad ddséers- car boxyl ic acid is treated as in Step a, Exanple

2 SR PR 't%ﬁpﬁlo%e&rﬁenﬁeé% e

7-fluggo-fi-(4-iodo-2-methyl-phenyl am no) 20

benzo[ 1, 2, 5)t hi adi azol e-5-car boxylic acid
O (tetrah yamde is treated as in Step b, Exanple 2.

EXAMPLE 1 ?ﬁ? ﬁr%?dé‘tW—Q{metﬂghwrrohdl%l %lgerldinxl g%lt hi adi azof e

7-fl uor o- i odo- 2- met hy
5-car boxyIdlhychcpttertamfhr«bmylpo-h;tromlidexyMﬁmﬂteoﬁﬁdelyb(Nrﬁemtrd 172,3,4-

fl 6- di | [
hola st IR adiRRVEAp PP eraRhrareRaRas i oSt ViafdhB003 vo
001 42982 REANHRBOpRAYBand other dialkyl hydrazides.

PROTECTION FOR THE AMINO GROUP

CARBAMATES
25 Carbamates include: carbamates, substituted ethyl, assisted cleavage, photolytic

cleavage, urea-type derivatives, and miscellaneous carbamates.
Carbamates
Carbamates include: methyl and ethyl, 9-fluorenylmethyl, 9-(2-
sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylimethyl, 2,7-di-t-butyl-[9-(10,10-
30 dioxo-10,10,10,10-tetrahydro- thioxanthyl)jmethyl, and 4-methoxyphenacy!.
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" Pr eparation of 7-fluoro-6-(4-iodo-2-nethyl-phenyl am no)-benzof
1. 2. 51oxadi azol e 5-carboxylic acid Step a: Preparation of netfhyUuly 2003

. 7-fluoro-6-wgyp i LI - hhenyl am no)5 benzof 1. 2. 51oxad| azol ylate
2- oxi de See Ta@?bs M ; Hadjimhalakis, P. M, J. Het erg%?cgﬁgp‘%

27, 177 ( 1990) . Am xt re conprised of nethyl

4-am no- 3-f| uorﬁ@&!ﬂt&u&wl - phenyl am no) 5-nitrobenzoate (from Step d,

Exanple 1 ' i91 benzene is
Qaﬁﬁhtw t ng%}é&\%@ﬁﬁéﬁcﬁudel 39 %e ichiotokthy),i 21

stirred at I ent erature ours. m Xxture is concentrated in

vacuo and trimetmydsilyteieylp2+phengléthy, 01-adamantybrbinaethyietiyylt b 1edimethyh@- desi red

duct
B i no- o NAGERE. 3. FuBtVRe 2-ferdnachil 1 REPAAT2 22 TR petvh 16 vy i n
\tM et L agxg(cjilr Sﬁ]éfg% i(a- mbr%gg!:yrl)léﬁm angs, Sllﬁ-tiﬂiuMﬂﬁénylf)\-Wéthyrétﬁw gzv(zchndg'zl tu
Synt h. 3JPY”M')@I‘%Zj(MNdCY@@WkﬁéQOW@HQ)@th't ébu%el-@damam%rwl,ym s of
this int ds th
o Lt et LSSl S G KRR do e
7-fl uoro- &{Kﬂdlm fbérrzphwbmuxybéniwr;z-nitrobeazylwcbmmomealzﬂ p-ahtorboxyl ate A

I hyl - B-
benzol 1. 2 SEX gieégeﬁpr@éeaévbwe s irypeyh e B mAtad o (1. 38 cquiv.)
in 254@t hyy; @q@%@h is heated to 140-150 C for 30 mnutes to obtain,
~after colu mato raphy) the desired product. Step c: Preparation of
met hyl 7-fl uor@giﬂﬂ_&gﬁyézgrmt hyl - phenyl am no) benzof
1,2.51 .
7.1 uor o & EEAE M SR cbavads iy P ARy TRbr YL et sy ac e i s
treated asthyl, St(p-poluéné_smwetﬁyl f5(1,3dithiadyy)|mety !, Aehmyiiathenyl, 2 4-
711 uor o- GUEIGHIBRASR 7 POTRIPICRIRYiGS tihenyl-hosphonicisopropyl, 1,1-
1.2, 53gx a%ﬁéﬂiyﬁz%yaab@mgv Inh %RI%% %%@o’?@enz O”H-(Hﬁg?bﬂxggoryl)benz

7-fiuoro-6 (4-1"0do-2 yl - phen |azole carboxylat
e is treathenzisoxazolgmethyl, am arthiflsoromethghAvehenidimetiul.at i on of

7-fluoro-6-(4-i Qi06 e@(/g henyl am no) - benzof 1.2, 51oxadi azol e
5-carboxylic aci Step a: Preparation of

7-fl uor o- Gir(mlywoleava’gﬁ methadseugs gmups)suchlasnzm-fnltrophenyl 35-

1, 2. 51oxadj.az - -ca boxyl trah dro 2H a oxyam de
The conpo %QP‘V %'?ch & (’%’4’886\( '29 fedi éﬂﬂ? NOSHYER ?ﬁheﬁ‘&)’y ?(O‘

(2, 5] gpadingEsptemytfrtiypxylic acid is treated as in Step a, Exanple 2. 75
Step b: Preparation of 7-fluoro-6-(4-iodo-2-nethyl-phenyl am no)
benzoj 1. 2. 5LxadireadiypeDerivativgs/| i c aci d hydr oxyam de The conpound

7- 11 uor o- G i998r o TR WpeRIxrEtideE MBlide: phenothiazinyl-(10)-carbonyl

derivative, N '-p-toluenesulfonylaminocarbonyl, and N ‘-phenylaminothiocarbonyl.

Miscellaneous Carbamates

25 In addition to the above, miscellaneous carbamates include: t-amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropylmethyl, p-decyloxy-benzyl, diisopropyimethyl, 2,2-dimethoxy-
carbonylvinyl, o-(N,N-dimethyl-carboxamido)-benzyl, 1,1-dimethyl-3(N,N-
dimethylcarboxamido)propyl, 1,1-dimethyl-propynyl, di(2-pyridyl)methyl, 2-

30 furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p(p “methoxyphenyl-
azo)benzyl, 1-methyicyclobutyl, 1-methyicyclohexyl, 1-methyl-1-
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benzo[ 1, 2, 5] oxadi azol e-5-carboxylic acid

O (tetrahydro-2H pyran-2-yl)-oxyanide 20 is treated as in Stek by 28npl e
2. EXAMPL aration of

7-f1 uoro- 6- 40(42 0- 2- net hyl - phenyl am no) - benzof 1, 2 51oxad| az ’VS”E%“”

5-carboxylic acid cycl oprop¥l rnet hoxy-am de -
7-f | uor o- eyqlapropytmethyk tTHpetinés, Mmq%mxyphenyl)ethyl 1-methyl-1(p

benzo[ 1, 2 i tar a5t ) Exanpl e
5. Exavp PR e RN T el L FRASH AR DRERE) ZITE) €1
.H'benzot rphen&lﬁp%pnmyiazq)benzﬁpzd Sﬁn-t-bmtylphdnyl 20(8mehyl0hrRoRen)-

PCT/ U89913048 Pr e at | on of nethyl

7-fl uoro-%e Cﬁgﬁa%ﬁ T H benzotri azol e- 5- car boxyl ate The
conpoufd rret hyl 4, 5-di am no 3 fl uoro-2-(2-nethyl -phenyl am no) 5 benzoate
(from Step e) Exarrpl e 1) is diazotized by ordinary nethods. Wrkup gives
t he desi rAMIDESIuct. Step b: Preparation of nethyl

7-fl uoro- 6-(4-'@&&@#- nmet h- phenyl ami no~ -) 1 H benzotri azol e-5-carboxyl ate
10 The conpoun yl 7-fluoro-6-(2-nethyl-phenylamno)-1 H

benzotri aAﬁil@eém&rdmxW&mylsmamyledl-caﬂorbacéiyeW—tr;chlbraaq:étyl 4~ Step c:

benvot 11 abrbueccaselbneniiaca v N-Aen e RIBRIAT - FpInov. N-2-pyridy
7-flugyo | I carboxylate is
(reat Dy acrplvafits, N BghaypRERAIER) Aplvaly: [y 2ere eB%'r 2??3’#’5 i
7-fiuoro- ﬁhenylb@myﬂ nmet hyI =phenyl am no)-1 H benzotri azol e-5 carbox~rlic
aci d hydroxyam,de eparation of 7-fluoro-6-(4-iodo-2-nethyl

~~henyl am no) - SIS ol e-5-carboxylic acid O (tetrahydro-2Hp ry

an- 2_yl ) - AusistedisleadNmge groupsnatiode: N-o-nltrophenylacetyl N-o-
7-fluoro-6-(4-iodo-2-nethyl-phenyl am no% H - benzotriazoi e-5- carboxyl e
acid is tPiEQPEanaXYyacetd: r?C&tC’@@MpW “githichenzyloxyeardgayiaminmasetyl, N

7-fl - =12 Ry f 55 rboxyllc
aci d”ﬁs;, dr @; Bgdﬂoggf? |iF§F ﬁ@gﬁ% SRltrSphery§prBEIoAGE N-37R Ry 22-¢4

7-f1 uoro- ﬁtrbéhendxy)ﬁmmomw.l Nghenethplr2-(mphényta ropheoioxy prapieny - Near-boxyl ic
SCI g70 ( t&gl %%biﬁ?\l%ﬁ%\ykgdéé&bg{%q% o-nﬁr?)C|Inrng(rar;[o%'1j N %c'etrg}lmetﬁ%nme Exanpl e
derivative, N-o-nitrobenzoyl, N-o-(benzoyloxymethyl)benzoyl, and 4,5-diphenyl-3-
oxazolin-2-one.
20 Cyclic Imide Derivatives

Cyclic imide derivatives include: N-phthalimide, N-dithiasuccinoyl,
N-2,3-diphenyl-maleoyl, N-2,5-dimethylpyrrolyl, N-1,1,4,4-tetramethyl-
disilylazacyclopentane adduct, 5-substituted 1,3-dimethyl-
1,3,5-triazacyclohexan-2-one, 5-substituted 1,3-dibenzyl-

25 1,3,5-triazacyclohexan-2-one, and 1-substituted 3,5-dinitro-4-pyridonyl.

SPECIAL -NH PROTECTIVE GROUPS

Protective groups for — NH include: N-alkyl and N-aryl amines, imine derivatives,
30 enamine derivatives, and N-hetero atom derivatives (such as N-metal, N-N, N-P,
N-Si, and N-S), N-sulfenyl, and N-sulfonyl.

34



"EXAMPLE 22 PCTNS99/ 30483 Preparation of
7-fluoro-6-(4-iodo-2-nethyl -phenyl anino)-1 H benzotriazol e-5 $ delyBO8Y/| i c

-acid cycl ogy@gykiget hoxy-am de The conpound PCT
7-f1uoro-6-(4-iodo-2-nethyl -phenyl anino)-1 H benzotri azol e-5- (/:%sr%/g()l(‘t)t}?i C

acid is treat e[(z §ﬁ in it 22 b), Exanpl e 3. EXAMPLE 23 10 Cascade assay for

I nhi bitors of ' y Incorporation of 3zP into nyelin basic
protei n (NBgkyl SndAsayfeniifed MRIUAEE MATEhAT NG, Yaplirridhsily@isdgnase
fusion pr otelx cont ai ni ng p44MAP ki nase (%ST- PK)anS“d a g uty;thi o)ﬁ"e]

.St r ansf emeatbyk As8-asetmaypeonyl N -isopropylA4siverR-0xas3-VE)in-3TYp assay

(- a2p] arpCBgEy i ais, Riebh (i efpyPhetinel. 255 0 ol e
? ];i %g%;laN-Rﬁ%égmgbg?' thﬂplg@tylmtéﬂ?r,d\? ?-Megn;rbmyp? ??¥lmriuhrseﬂwn§tzljiyl et ai ned
on the fi ﬁgmh?@yﬁﬂuef ?ﬂﬁe&?ﬁl'%&Cﬁﬁp%ﬁﬁgrfﬂg@%éﬁﬁﬁ?-ﬂ%r f%ﬁ%t&ﬂﬁgy{ are
Aot ta nonAay oeeRlane (U 88, it ng GSTLNEK o ST MAPK) (v

addi ti onal proiming Becvativespl oyed. In the first protocol, conpounds are

dded t b al i T -~ | i f T- MAPK, MBP

and [y- s2MRRASHE PR iude M SnBin B ERC. L8R8, ¢ ubes

cont ai@i Ne-pahsthosyberzyliaare BTN EBlleoseN-[ta-p IR arbith imaaRleNB, ?_ 25

Conpounds . that show activity in both protocols are scored as MAPK

i nhi bi t or §-(MhM dimsthydaminorasibilens). HM v$QRF°PY|'d§ﬁ?yNtR'iB't'PElPQ:EY"SPBPocoI are
d A Nbh A t : Jyl EXAMPLE 24 |

\S/IC'? :g Mi; R n?ggagrgés]a,gjsg%hl!ﬁ %538?%‘8%@% Nﬁﬁl%&?gr%]%adgtg*#? églz‘an be confir nmad

i n di rect phepyywethylene Mimd WN-excdehexyligene.5 GST- MAPK i s incubated with 40 ~g

MBP for 15 m nwtes .at OIC ,.n_a final volune of 50 p.L containing 50 nM Tris
(pH 7.5), 10 ~§%€E@%,—%‘ﬁﬂ#%cm) and 10 pM [y-32P] ATP. The reaction is
st oppesl banasicirhplerdf ah érfafiie devivativeriznl/ 45 Budimethyr3coxebpeptionexeriyiid MBP

resol ved by el ectrophoresis on a 10% pol yacryl am de gel. Radioactivity
i ncor por at ed i AtBelgsp AtenBervalivesd by both 10 aut or adi ogr aphy, and

ot 2 AGRoPUB 10 indaL S REbGARE HerFHMURLE dindpidrricalfil assay For

eval uation of direct Kactrvity, _ S I'ncubated with 15 5 pg
of a gl ut detivative, Viipherylrerdacarbenydehromitre: or denrgsiemioagbenyl i ki nase with

o1 1 7 nat e LPeFRB P RTINSO e B BTy ok S NEY S, Mhurea o

t he azled NMRittoserandd/-oxideuBadmples ofnePlderivativdseinclatle30C in a final vol ume

°M 20 [y- SobpReyPasphigye N-ginedyieicssisaniay A FoHtAPNGRRRIA. S5

109 pol pagrun BRI, NSl MERENGS cha I ARHEAR THOSBhEH | mpr a1 &

determ ne\éxamples of N-sulfenyl derivatives include: N-benzenesulfenyl,
N-o-nitrobenzenesulfenyl, N-2,4-dinitrobenzenesulfenyl, N-pentachlorobenzene-

25 sulfenyl, N-2-nitro-4-methoxy-benzenesulfenyl, N-triphenylmethylsulfenyl, arid N-
3-nitropyridinesulfenyl. N-sulfonyl derivatives include: N-p-toluenesulfonyl, N-
benzenesulfonyl, N-2,3,6-trimethyl- 4-methoxybenzenesulfonyl, N-

2,4 6-trimethoxybenzenesulfonyl, N-2,6-dimethyl-4-methoxy-benzenesulfonyl, N-
pentamethylbenzenesulfonyl, N-2,3,5,6-tetramethyl-4-methoxybenzene- sulfonyl,

30 N-4-methoxybenzenesulfonyl, N-2,4,6-trimethylbenzenesulfonyl, N-
2,8-dimethoxy- 4-methylbenzenesulfonyl, N-2,2,5,7 8-pentamethyi-

chroman-6-sulfonyl, N-methanesulfonyl, N-Atrimethylsilylethanesulfonyl, N-
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by autoradi ography) and subsequent scintillation counting of excised bands.

Additionally, an artificially activated MEK contai ning seri ne14tbllsgmﬁ3amat e
25 nut ab@fyedd positions 218 and 222 (GST- MEK-2E) is UE hese

two sites are phosphorylated, MEK activity is increased. ospﬁoryl ation of

e o e Breis U RE kSR St i e aesTanyig V-
CST- MAPK R yIStiiforiyl At ESoftett}fiduifoRiyt BRA PReASGRUIRBRYRUT T or as described

above. Reactions dre 30 termn d ana yzed above 59 14 July 2003
WD 00/ 42022 PCT/ US99/ 30483 ~ EXAMPLE 26 Whol e ceII MAP ki nase assay To

determne if oun s bl ock, ac atio t he
fol |l ow ng proiﬁ% ‘g%@aa""‘t%wf@ "E?%Fg pﬁ&‘?‘&%‘f"\%& qmg ogl{‘gég ‘and gr own
to 5 sonichHfptiRds ARtaBokded GrasthemviePransiamee imiablto yiedd adisciosed poapdund,
the desired concentrations of coriipound or vehicle (DVMSO for 30 m nutes,

f ol | owed & Hansienthyduringmetahalisny. athis transtermatianmay b@e@vd(quyglsref/qmatlon

PuS: " and TRLreEhe o FBRact Wil alteRif O oty Qb 61 4@ QRpSTERiR Y )

50 mM gl Yieen, gasipbiotgstiaak or bthexeazgm@sTri t on X- 100. Lysates are clarifi ed by

centrifugatio a Five,to fift crograns of
brot el ' T rom REAES Y thegnyeid aredubotdestubep I iexamefsl belpt ong
Vst ggn bl otti ng for phosphoryl ated MAP ki nase | evels. 15 EXAMPLE 27
Monol ayer Erowth Cells are plated into multi-well plates at 10 to 20, 000
cells/mE t hours after seeding, test conpounds are added to the
cell growth rredl um and i ncubati on E)ﬁt\lﬂpﬂﬁiﬂued for 2 additional days. Cells
are then renoved fromthe 20 well s Dy 1 ncubation with trypsin and
enunerated with a Coulter counter. EXAMPLE 28 G owmh in soft-agar 25 Cells
are seed@deparatiod of THiubreBed-istio-2- rhetthﬁ@?ﬂﬁm]lcidcﬁl’ﬂ-llibbnzsmﬂgaﬁl Ilevtt-h medi um
cont aj. ni ng c ing tg salidi the agar, cells are
tran Jxé S R}\H&'P@T 714tW1Q9'9f¥§§ Ceﬁ?ol\ﬁtf'h Xil8ible
col oni es nﬂé@rﬁ@rﬂgm |y enunerated with the aid of a dissecting mcroscope.
30 60 14 July 2003 - WD 00/42022 PCT/ US99/ 30483 EXAMPLE 29
Col | agi en- | nduced Arthrl tis in Mce Type Il collagen-induced arthritis

3 f 3

(CA msEéﬁ: -&IS that has a nunber of
pat hol ogi

. ' Es—f-5 common with rheunatoid
arthritis. The’ocyamlysmmng ¢drwea€rdtelaysulﬁmﬁurabwa(faoanl)m‘rawédéld faraing th 100 Ng

N f I el d
| 7L Rer e ORI BUri0ZS i el B niHprooab a5 bhet SassRa 1 1y 1<
regul at e%d?)’wb@%d@éé%ebidy Wﬁc&%té OAttar stWFIh%ES' rﬁurﬂﬁ\é’é M8 Yeadtor he

associ ation of rheumatoid arthritis wth HLA- A progressive and
i nf | ammaixiyre had becomedyyelangs homagdeneats selution Mhnm wasithen piozised

e o st QVEEChifia RAYENG0 M, [EAE BASINR adlibch ctitBgheity Wik eREIREHTT S
nmy/ kg bowjthwhiethipl éttiey (3 X1200anl).aThe rontbindtbextestts aene baedwmahhymebs to a
few nths, such as, .40, 60, or

ays. Aclinjc n dX|susedto
& Bgresian S antionentiaieian yerdndo vinld T4ade ot Byl Yok Join
d' storti 9alidwsaie Rbcrystalj 4a‘?ibﬁtfro?1’i‘5bﬂ|of’c§fbﬁn S@G ?rﬂFaf?drdeE@S@P)%ﬁﬁ
variable in that it cana ect one or al aws 1n an ani ma esultlnglna
total poysidw emisroorystaliind praduct, 8% yieldsm.p. Ki' Bl NDIR (00020 DMSQard: hr i tic

101 s SR, 5 RS ARhH Sb oo B 85 B35, o o o
154.24 (dd, Jc.r=270.1, 10.7 Hz), 148.35 (dd, Jc.F=267.0, 9.2 Hz), 141.23 (dt, Jc.
30 =253.4 Hz), 133.95, 123.30 (d, Jc.r=2.2 Hz), 116.92 (dd, Jc.r=18.2, 3.8 Hz); '°F-
NMR (376 MHz; DMSO0) & -120.50 to -120.63 (m), -131.133 to -131.27 (m), -
153.63 to -153.74 (m).
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20 are high antibody responders to type Il collagen, and there is a marked
cellular response to CllI. EXAMPLE 30 SCWi nduced nonoarti cul ar4autyadoBi s 25
-Arthritis iwoiopgeezzd as descri bed by Schwab) et al., |nfectponusswhodss

| muni ty) 59:4436-4442 (1991 ) with mnor nodifications. Rats receive 6 pg
soni cated SCW[in 10 pl Dul becco's PBS (DPBS)] by an intraarticul ar
injection into the right tibiotalar joint on day 0. On day 21, the DTHis
i nitiated Steplb: Fé€pargtio ofSCANIBSR, Bdifluormbiniirgbenaait acid. For oral conpound

h;g?ic»e(;ior ggwoﬁﬁyﬁaeﬁfqﬁf@%ﬂw rggﬁvﬁe&@ﬁ@nf’iﬁf’éa MER Y8 ni st er ed

tw ce dailgisdohfbd Rk tE8 anRRehIDA éxide (B5irdl td givedAstanyipial @l 14
July 2003 V\D OOI%dZEg‘CPﬁCd{' 1US99/ 30l48 ﬁ\,fl:lr Xl C(,\N ’ﬁmrrpg'un ds arneﬁadﬂngr stered

i n ano@nt sobdione ¢ pleripitate Begamty frogntwjﬂvn\fmegmnut@@yaﬁgwhlc&tm@th%o 60,

100, 200, d termnin
t he basel |'ﬁ§ﬂ§g&83r?en%'ogé§iﬂyepge%§§w&§% %%g\iﬂva%&r‘%'r‘g%g’?@gﬁ{. o% on day °
21, and caomiewiprgciphate rapidly formed.uThe naiktuse vescheated to beilipgi anidswasich as day

22, 23, 2 25._.P | une i det i | et h hy.
ErAVPLE 5 THEEARBct Ao RlW o ars echBdanihy 60 Zhahdgots RydrabhBTgaa | b,
net hods fcancrwmc%h'dﬁadwbﬁbrm@ar SraPpeiic Ngswaeraﬁrw ‘éros‘HrNMRt he ear

pinna of mce and rats (J. Pharm and Toxic. ?8))
Conpodfds (408 Miiz JIMBEY & 13.32(ytliH)n8.36ddt AHninAG.6ddn)bi7 R& (Sori’aH)D FaNR ut e

et hanol ,_Q dr p t.hyl | ose i propyl ene gl ycol,
crem)phor (3 ?fm%ﬁ'ﬁ)é@% ﬁ?ag‘laﬁ@r@@!f c?rsgsél&{ﬁﬁndl ng vehicle. Mce 15
are dosed orally or intraperitoneally once twice or three tines daily from

the day of transpl ant (da 0) through day.13 or until grafts have been
rej ected. tap<: Brepatat e 48 od-diftuose-Stnittebenzoate from day 0

base of tho ?3#@%&%‘% é?% T ﬂi%%‘ihzq‘i'ﬂ AP AR A TPt e

Ehedi M6 3 ithe fs]pmtrsprvmﬁd/vamnTn@dowtbmmrnoa()sidri:‘mcrarst-mltrabenparbeddcﬁfo 4D ]E he
ead, and sufficient]y w acconrm atet appropriate tunneling for a
rat or |n§éb[QQ§4Q'BB)“far§r‘P%5°h’fﬁ$ de €ACHPN MiKtULE WaSess t han 60

hours old Bréu@*it%tréﬂﬂ %Wv:%ﬂ%r&%tr{h drﬁﬂh@lr@%ﬁ@?’a i &%{rﬁoégﬂweﬁ@”ﬁved
fromthe ches rinsed with saline |sect ongrturn ly with a scal pel,
and ri nsedhs teactiormixtoreswas aliowathto @Qﬂi@r’ovdﬁmthﬂbﬂg\%nﬁ yellgwaced into 25
the prefor UIdIS
gently exr§JFE g&%}g?&g?n hh‘d Er«)%%ndgﬂégté{i atcﬁpl'n ﬁ‘gggﬁ'lr\ éHBI%fe%S\{JHHQLCt,A adhesi ve
bondi 2§, Ramaffard 035 wof )Yeﬂewtmmmfrlamehtsaﬁﬂl%rymldcrsr p.Ss183e5H1i8hEq, ’HrMM&wt s are

o1 0 copd 40 MG DHSCY SO (0 A V57 ehte? e B G B BED oo 5 Hb i bl

beat fan t |
beat g TNREBTALSBIREY e utbe g o) n*‘% 2SI MS (Rbc o9y | 0@
ei ther in (Mké, TOOINIR (KBrJi3488;} 3322, 17001 185Q ridi49, 4843 a128& ool #&plal. | npl ant s

o b g s EIONECE bbb AT e, ™ °

anel | gsat e16337Mb®Es of transplant rejection can be conpared with-a control
conpound such as cycl osporine, tacrolinus, or orally-admnistered

| ef | uonom de. 5 EXAVPLE 32 I\/Url ne oval bum n-i nduced eosinophilia Femal e
C57BU6 M cqef 0 \ a5, ME) . Al
animal s are giverr1 ' ‘ eo—10 with a
si ngl e i . mitroberezoateon of O\/A {gr ade VvV, Si grra Chem cal Corrpany St. Louis)

MO d bed | 200 ~ hi cl
Cont rol o (5 my R SRk MaBY Laming-S e b itbenzoats (87 Gk di%ar o
chal | @ngednii W&sQilés?oI\FEd’thd?tHoQBﬁhcﬁhé %‘nﬂfOGQBQﬁ&?SWheQ@Béﬁcﬁ tipetuR was 5% OVA

(wei ght/volunme) in saline produced by a nebul'i zef” (smal particle
gener at or ,stirred at 200 °C for 35 minutes under a nitrogen atmosphere. The mixture was
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15 nodel SPAG 2; |ICN Pharmaceuticals, Costa Mesa, CA). G oups of ei ht mce
are dosed with oral vehicle {0.5% hydroxypropyl met hyl cel | ul osk Julyp2

TVEEN 80) , woy ooﬁt 6ﬁst compound at i 0, 30, or 100 nglkg in 3@&{”%"2@54% 200 .

~| per nouse p.o. Dosing is performed once per day startin or day
13, and extendi ng t hrough day 16. 20 For determ nation of gul monary

eﬁ3| nophi thea, partiienedibgtwegntdiethyhether (130 ailpard:18Jorqueeys Y@@Cb@é@ 17),
(Kot am netol 3PS RAD T The Sthetsinhefwas Brigh WifidrriBrdlls AGTLIGH Sulfatp and

c aln 3 u :Dgts edzs Ebﬁcémmeggﬁgdﬁftgmw a @I]ud%sehca[] Theé eua@qﬁoducto&asvdtslsoﬁe? Inmt dof
co orti of t rqQncnoal ve ul IS
25 enuner%ﬂ'ég)ftﬁ’é‘?'ﬁ%f g’%ﬁ“? epd Mﬁﬁtqfe@m@ug ‘7'(9%0?!4' 831 gﬁf%h‘fv

H al eaf) E.l:morJrhgt fm rigd BAlasd gbﬁa 'yelblIacE ! b {igfte dn gt 189968 °g. f or

five mnutes S are resuspen of HBSS (G bco BRL)
cont ai ni nh-l-ul\ﬁ%(ﬂ% MHz.dDMS@r&JWOI'@m bihe. 52nid 19, Ja. HERES . 6@(5.02}1)BRL) The

S crl v BA 1HauSE 3ty A9E T 0B R e R AR, B8 B oduct s
MG aw Pa? g %LQHLQ S gé %l-ﬁp!%w@géﬂé WQWSQ%'S%M R8YEy:; CMQ'(APCH)

eosi nophi nocyte o hoc 003 wo ool azoz
PGTNS99/ mwwb‘s@(t)s (ARGE) Bdiaiikr1,010@0 R (ISBHI 34@71 8346,c163Q, 1BDE|Cm ks

countd Exam pelsgreled 197G MG Y 28 Pl ¢85 27BNt b BSIRE o'

conduct ed{ 3ol I XBL F,%.886l95. gr own on Snapwel I's between 22 to 28 days
postseeding. Typically, 10 nM MES buffer (pH 6.5) with 5 nMKC, 135 nmM
NaCl and 1.8 nM CaCd 2 was used for the apical 10 side and 10 rrt\/l MOPS ( pH

7.4) wt@%gr%llaggk%aér%%m@ : p 5 MM D-d ucose was
used for ers, appropriate
buf f er s vphenviamino)kehioate the respectlve chanmbers and t he ceI s were
pre-eguilibrated_at for at of,, the experi nent
Phe cBow h- nedl & BRTHE somn B A ehiP sdinpohaidf s L miinying

preequi | i petiysminio)5-sirobenzoaé €2 lscfj €.00789 fo), terahgtirdfarst (5b5nm n.
Thereafter, EER neasur epents were perforned to confirmthe Integrit

the rmnoua9 thanol (30;mbeaid Washed Raney nigkal (0 Sr@mwas iniialy aRakedh 8 mm?ng the
cel | monab s has 31 300N & S o UhOlls HBARRSIess ALIAGEAGAS! On

| nst runment oe enperature was nal ntained at 37C with
a circul dHiltengd mdélnefmateconmtrated s hvaciuo tes affende. 20 geaf a/\salmogamldredt

gic);r;%atl Morl 95rﬁ%%gﬁﬂeggk@mfwﬂ&@@&%r?tseé)%kgIﬁi}s_"\(’&é erence

Corrpound)1H/eJ=e7 f4456 o8 (HhtHapbﬁélHi—)herwB 91[1%1%)86%8@6& M?rwﬁamabes wer e
collected at selected tine intervals for up hours. i ol abel | ed

manni t ol &A8 (Aebr 5381 (swdink A (s 25, @ﬁa@ §b‘i),r12 21 I(at3kn A5NMRu0IT6g

( TopCount a N ts, Downers G ove, IL). PD conmpounds were
anal yzed Mﬁh@@@&l\/g}?% hod. Apparent perneability coefficients were
cal cul ated using the follow ng equation: PaPP = N' dC) / (A C. dt) where V=

vol u of the recel ver soI utlon in m A = surface area in cn2) C _ 30
initi ! 5 5 Uofe :-'dc.-t.. |.. - dl‘ug

concentr K hanber over tine. 64 14 July 2003 - WO
00/4202236 E?do [até

A stirring solution comprised of methy! 4,5-diamino-3-fluoro-2-(2-methyl-
phenylamino)-benzoate (1.78 g, 0.00615 mol) in formic acid (Aldrich, 95-97 %,
100 ml, 2.5 mol) was brought to reflux for 3 hours followed by concentration in

30 vacuo to give a crude brown solid. The crude product was triturated with
chloroform (40 ml) and subsequently collected by vacuum filtration. The solids
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EXAMPLE 34 Metabolic Stability in Human and Rat Liver M crosones Conpounds
are individually incubated (5 NM dissolved in DMSO) with 5 huﬁdwyéﬁ%rat
liver m crogomade- 5 noglnk protein) in 50 mM KHPO4 buffer % 4t he
presence of 1.0 nM NADPH. At 0) 10, 20 and 40 m nut es 100 |quo s are

renoved and added,t g, 300,.NL, of _ac it t and rve L run in a
simlar meWAE digd W'@Mt'EB%BUﬂEPEi\gﬁ {c%ﬁgm g fs@t‘f‘um 2.5
NM 1.25 sEBﬁcémméeSm %&J@f&b)&?@b&ﬂrd Wﬁ&ﬁWasQﬂﬂﬁ@t@HrvﬁtH 0 niof 10

LC/ MBI VS, einvitro netabolic half-life determ nations are determ ned

fromthe cdﬂomﬁommﬂpmmethamﬁa ﬂihesgsglwlmgerwcquamemby vaeaye fillkation.r o data

ewpoor venrasee i enigtbh it AR waR B oo BB o Bughenalo ST

bel ow, g heofes ighittlaaénderqsowaes (twitak ieldi medry)j 8N "/ayreld‘ mi.ﬂl 259aazacei‘tﬂ The
scope of the invention alsg enconpasses various i cations. an

adapt at i onMR (41ChMHze DMSQ) 8d4d2 63, t)p8 0SS, bH), cﬁ%@ ﬂ?iP?d ski). 7. B(éﬁ’rpl es
| nclude a fiiSelP5e4)850%88 (FP 1f@defﬂs%ig'?g RqE 4 206%0

protecting gtroup, an ester, t Maceu hy dr émg)g( or am de
of a di scl3HpA.30 (§@H)KI°FANMR caaza Mtdz; @msa) aem 84 as)eM&(mm) 860r por at ed

oy 22225;2{%1'@699%%&%%@%& TR IR R AR T 260t B B R 1
I I B%Nﬁﬁ
&) N PSRBT RO A0, T RO 52,0080, HEEIMBE N,

aI kenyl C13:87433hyl , C ~8 cycl oal kyl ) phenyl, (phenyl) C ~. ~ al kyI
(phenyl )C ~ al kenyl (phenyl )C ~a al kynyl, (C ~e cycloal kyl)C alkyl, (C
~ e cycloal kyl)C ~ al kenyl, (C 3_e cycloal kyl)C ~ al kynyl, C ~e

het er ocycl $prg @ brat(oﬁ of&ném Bmmsed 694i6db-2ahetbyl-pherdddfiino)-6 8- 3_8

het erocycl i c radi eny ~e heterocyclic radical)C ~

al kynyl orbenz 2 d LOIGRR RS RS H, 'C~. ~ al kyl, phenyl, C 3 _6 cycl oal kyl,

oy e gcﬁcélﬁéﬁ'ﬁf’*ﬁ**ﬁu sefprnd SR Kohbrdle -is?*"etni' AEbypnifo) -

cycl oal kyl )ld:benzommﬂyzole(@ca@wyldt@éw R492 g 8.32Bketyi mo)C 3”8 cycl oal kyl ) C

kg L b BASERIY etRrbisam el Rongh ot 4644 6 ppf s -

(am nosul fpol) éﬁb zinc dfildmde (a mmgsombqas ImdD in glasialamekiy lakid (20 ml) was

am nosul f ony cl oal k .~ alkyl, or 25 (CHZ NRc
L brou ‘12 6 reflux for 15 mu¥utes The hot sﬁspensnon waé ﬁlter)ed to lsolate She

20 precipitate which was dried in the vacuum oven (90 °C, ca. 10 mm Hg) overnight
to afford 0.2392 g of a green powder; 68 % vield: m.p. 219-220 °C DEC; "H-NMR
(400 MHz; DMSO) 6 8.71 (s, 1H), 8.02 (s, 1H), 7.85 (broad s, 1H), 7.43 (d, 1H,
J=1.7 Hz), 7.24 (dd, 1H, J=8.5, 2.2 Hz), 6.24 (dd, 1H, J=8.5, 6.4 Hz), 3.76 (s, 3H),
2.22 (s, 3H); "F-NMR (376 MHz; DMSO) 5 -132.86 (s); MS (APCl+) 426 (M+1,
25  48), 169 (100); (APCI-) 424 (M-1, 100); IR (KBr) 1704, 1508, 1227 cm™. )

Step h: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzoimidazole-5-carboxylic acid

To a stirring solution comprised of methyl 7-fiuoro-6-(4-iodo-2-methyl-
30 phenylamino)-1H-benzoimidazole-5-carboxylate (0.2035 g, 4.786 x 10™ mol) in
tetrahydrofuran (20 ml) was added solid potassium trimethyisilanolate (0.315 g,
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RBis H C~_8 alkyl, C~. 8 alkenyl, C~.8 alkynyl, C ~ cycloalkyl, or
phenyl : 66 WD 00/42022 Qis one of the fol | ow ng formul ae (14)JWY?(PQ3) /

Rs Z (1) v@bgo,ﬁg%(ll) 14 July 2003 PCT/ US99/ 30483 / R4 (%I;&){Bg%gg gy Hor

F; R4 is halo SO02NRo( CH2) 2. ~NRERF, S02NRERF, or (CO Is°TC ~_8
al kyl, C 3_8 cycl oal kée (NRERF)C ~. a al kyl , ORF, -NRo(CH2)2~ NRERF, or
NRERF; Z 090348 roel).t h mqt@mmgturgw\fﬁﬂ sd@repl atjambiegt {emperature\under N~x~ TRH

peTi 1) SodtaBYst 1B Mows. (i aiiithndo.gp2 yite Y Y167 LIV B BOkSEERE? |\ o i
_olr' kms*t Ihyl trm@thylsaamlditemaﬁ afffedhand Bee mixtite sfirred 30 mnutes2 Thealelaetion | C2 6
a yny

P RO e At 5 e e i 3 oA G, O«
o (T by ) SIS it s o s+
al kyI C fﬂtraabkeglymg athygrescapio/solid. Theswst solid was dissplveddn@ 4:12vpWri dyl , 3
ethyl acetate-methanol solution (500 ml). The solution was washed with 0.84 M
aqueous citric acid (50 ml), dried (MgSO,), and concentrated in vacuo to a yellow
liquid. The liquid was redissolved in fresh ethyl acetate-methanol. The solution
10 was washed with brine, dried (MgSQ,), and concentrated in vacuo. The residue
was redissolved in chloroform and reconcentrated to afford 1.55 g of a viscous
yellow residue which was comprised mainly of citric acid; MS (APCI-) 191 (M-1,
100). The residue was dissolved in water (50 ml). Insoluble material was
extracted into 1:1 (v/v) ethyl acetate-diethyl ether (250 ml). Upon separation, the
15 aqueous phase remained strongly acidic (pH 0). The organic phase was washed
with a fresh portion of water (150 ml). Upon separation, this wash was only
slightly acidic (pH 4.5). The organic phase was dried (MgSO,), concentrated in
vacuo, and chased with chloroform to give a tan semisolid. The product was
triturated with hexanes. Vacuum filtration and suction-drying afforded 0.0839 g of
20 atan powder. A portion of the product (0.050 g) was recrystallized from boiling
ethanol (1 mi). While cooling and moderate scratching, an off-white solid formed.
This product was isolated by vacuum filtration and dried under high vacuum (23
°C) to afford 0.018 g of an off-white powder; 9 % yield; m.p. 247-248 °C DEC;
®F_NMR (376 MHz; DMSO) 5 -132.87 (s); MS (APCI+) 412 (M+1, 100); (APCI-)
25 410 (M-1, 100); IR (KBr) 3322, 1689, 1437, 1326, 1218 cm™'; Anal. calcd/ffound
for: C1sH11FIN3O2°0.61 C;HgO " 0.59 H,0 (91.4 % parent) C, 43.30/43.30; H,
3.55/3.34; N, 9.34/9.15.

EXAMPLE 2
30

Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino}-1H-benzoimidazole-5-

carboxylic acid cyclopropylmethoxy-amide (PD 254552) (APK ICs0 < 10 nM
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“pyridyl) 4-pyridyl) (CH2)~ 2Ar, where Ar is phenyl, 2-pyridyl, 3-pyridyl,
or 4-pyridyl, SOG2NRH(CH2)2.~ NR, , RK, (CO (CH2)i - ONR~RK or 14 July 2003

. (CO) NRH( CHgy, X~is O S, NRB, or CHR9; X2 is O S, - and X3
is Oor S g@@o% X, or X2 |s CHR9 sal d corrpound may al s'géﬂggg%ws

taut onmeri zed indol e; Rg phen 2 pyridyl, 3-pyridyl,
4-pyri dyl (n @R polop6 cq{heﬂé\om P\'%reéﬁ@ﬁ&ﬂl l(3@-'p? 3-pyridyl, or
4-pyridyl, C 2.~ alkenyl, C 2~, alkynyl, C 3. cycl oaI kyl, or (C 2.~

al kyI)NR~RM provi ded R7 and R8 toget her have no nmore than 14 carbon at ons,

excl usi ve Siép B~Pr§p&raﬁbn ahd-fiRsto-&{4-icda-2-niethydp e igami MMI 2- pyridyl,
3-pyridyl, yI. L |k

(C 2 - = '3'7 § At U = hi o Leth h 2 : 50
PCT/ usgo/ @%ngﬁ%ﬁﬁ Rnn (CO)(CHZ) 2~ - NR~RI\/l or (CHZ)~ 2Ar where Ar is
phenyl) 2 pyr| r|dyI or 4-pyrid al kyl') phenyl,
2-pyridyl , ﬁqaytlrrma%pewn cmnﬂsetapk‘éﬁlypm-@(é lod<a12kry\ﬁ§hyl- 5C 3.6

LS D s Bk DY L3 0

3- pyri dyl ,etlwl aéem;e (4lynl) waPaddedHa s@lutlahlc,dmpr;ﬂedrqflpen&fmorommyo 376 ~

N05. "R | s G2 Gatiirme Y HiNBimeuR iaraide 1 it SOl dicyglohgicabo- g1 pic "

R~ an@loRMduﬁudél@twwgemtdgmgéhfzﬁywals fﬁé?mdaeoCaﬁd thetelsittion Fistupd byl . C ~
al kynyl s cycl oal , phenyl ; each of NRcRp, NRERF, NR , RK and

NRi RM can sarrgd thZ%b@W@erﬁh%/feBétl%mwe w9$ vagiure flteres 1o repyaviedthiedi nyl , or

|
Pt Pot 2 presiBle Hatif Yolhed nBhinrald il fod RRARIIZREC taoS TUEY ) | o
S ot B A ol Mo e D it ”“”MEF“’?“’ ARy
ec ~, ~ ~ ~ ~
S lomt S aancenlrafedoivacua et A 7.8/ A YR fomha The ST Wl ench
subst i1f5uerNas%d‘fWed Wﬂééﬁ%l’l@é' col@rhh%ﬂ)’dmat%bkéﬁ}w BILtiIEH itk a bl%o‘?éhtt urn

optional ly substituted wth between and "3 substituents independently

sel ected flEBfAlh GP %znletizaacplw CH(Hy)cﬁfo(Wd 068 @6f thenyeligwramemhnusa

har naceu 9 2003
D0 007 450 858ich oR S Bl IR (a8 wisz. cOCBT b o4 1S 78} 8 280, 8B4 oba
(i). 3. A(sormpTmMd @ 14, abmmz)M@Beﬁ g, 13, usa |2I q>r7 rﬂtp@rsv (cd, 4H, A=gpound
of cIa|n13, wherein R4 i s uor o

5 Hz), 2.31 (s, 3H); ’9F NMR 2376 MHz CDCI3)8 132.02 (s), -152.35 (d,
20 J=18.3 Hz), -157.26 (t, J=21.4 Hz), -161.96 (dd, J=21.3, 18.3 Hz); MS (APCIl+)
578 (M+1, 57), 394 (100); (APCI-) 576 (M-1, 44), 409 (100), 393 (95), 392 (82),

378 (55), 183 (97), 165 (68), 127 (53); IR (KBr) 1731 cm™ (C=0 stretch).

Step b: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

25 benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide
To a stirring solution comprised of 7-fluoro-6-(4-iodo-2-methyl-
phenylamino)-1H-benzoimidazole-5-carboxylic acid pentafluorophenyl ester (0.63
g, 1.09x10° mol) in anhydrous tetrahydrofuran (5 ml) was added solid
cyclopropylimethoxylamine hydrochloride (0.14 g, 1.13x10™ mol) and
30 diisopropylethylamine (0.6 ml, 3.4x10° mol). The reaction mixture was stirred for
one week. The solvent was removed and the evaporate was treated with 10 %
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5. A conpound of claim1, wherein Ro is hydrogen, nethyl) fluoro, or
chloro. 10 fi. A conpound of claim1, wherein Ris methyl, chldoluy 2803uor o,

nitro, or 3643 7. A conpound of claim®6, wherein R~ 1 A
conmpound OM@E m 6, wherein R~ ~is fluoro. 9. A conpound i()) %??Bﬁ?é
wherein each of Ro and Ris fluoro. 10. A conpound of clai m 1, wherein R~

i's H netayeoushydrochiedpatid (200inralhpnd was extsanted with diethyl ethep(A0mhy | |

net br boy e EiAspSiotregfif e "%éa%%'éteﬁﬁ%'%h)"i el (©

-clai m 10, fiprago® TlThEicnudia proaiuct Qas réwhtaﬁijeyil ﬁ@nab%ohﬂé(gthanbﬁtolﬂford conpound
of claim1, wherein I S Hormehyo 13. Aco Eg mwé ereln
RA has at0|1§aq;9f@aeeerwmll9\rypowd%t&5t haield: B 168- 9& 00 Mz,

wh I t byt t |

2. STS' |§3M§Pﬁ g‘#‘% 15’?3é]§1(rﬁ§/dﬁ'®x§§§r%b6§¥§roﬁqi %5%%22 % (s, & 2003 wo

62>01 4i OZ|Z Jg@;r /716‘5&9/13@4&’8 mm; wusldm lmpmyrsaaa md 12H| J=605 b)) 2.04 (s,
pyrrolidin-

| wh RB
P byl SN D-RA0TD (et 0.30:0.22 G QDG s, Zakb. RN 76 Hal | & hars

o( o) 2. DNSS 172K RIS ARELS @1 T 1, V1T, A0S 00 PG vl 0,

conmpound 447 doﬂ)le(Kvi)lelBSQmWZ s1498,cm 19Anél calerffounet fofr: Clehdi5FINsOpherein Z

5 A0 Gohibn @Bt oo Bt e WA IR AT Al 8 5ot

nmet hyl - phenyl am no) -1 H benzoi m dazol e-5-carboxylic acid. 20 22. A conpound
of claim1l selected from7-fluoro-6-(4-iodo-2-nethyl phenylam no)-1

H- benzoi ni dazol e- 5- car boxyl i ¢ aci dEXAMPULBrdD- 6- (4-i odo- 2- net hyl

phenyl am no) - benzooxazol e- 5-car boxylic acid; 7-fiuoro-6-(4-iodo-2-nethyi
phenyl am no) - benzot hi azol e- 5-car boxylic acid; 7-fluoro-6-(4-iodo-2-nethyl
phenyl am pgpdpatio ﬂ7-ﬂuéﬁotMﬁﬁt'bdﬂerﬂetﬁvbghb@Wahiinn)aﬁ*il-denzoimidazole-5-

-7

met hy5-p fe SHJoxadi azol e-5-carboxylic acid; 7-fluoro-6-(4

i odo- 2- neg %ﬁ) a: n*}gaxmrm -fidré:- @Yﬂfo%yffrﬁ‘é‘th% &henvlammo) 1H-

H benzoi m car ooxy1 cactd;

benzoi m dazol e = A
7-f1 uor o- 6- ( 4- ll\ga@%ﬁm%eg cgﬁyfl 4 iodo-2 -methyl- phenylamlno) 1H-
acetyl - b%@mmdﬁzolees&aﬂwwwubidcOaaedahy?drbmefaTh EM)LWe@matriwl 30
phenyi am ng% %w noxal i ne-6-carboxylic acid; -fl uor o- 6- (4-i odo- 2- net hyl
phenydani (ed® gawy eh%'&ﬁqt"'%rzﬂ?é -¢- rtﬂawrr%dmwosmanwré cor r espondi ng

hydr oxam geafh@foHed phite @FE"EP@&{UNEF aNd divEPrapAEByRmMIné X3 equiv.) in 1:1 viv

tetrahydrofuran-dichloromethane is stirred for 30 minutes. The reaction mixture is

concentrated in vacuo and the residue is purified by flash chromatography;
elution with dichloromethane affords the desired product. The product may be

25 recrystallized with an appropriate solvent like methanol if further purification |s
necessary.

Step b: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

benzoimidazole-5-carboxylic acid hydroxyamide
30 The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

benzoimidazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide is
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14 July 2003 23. A pharmaceutical conposition conprising a conpound of any
one of claims 1 to 22 and a pharmaceutically-acceptable carrid#s,Juljidogent or
-exci pi ent. wdookspg2 of a conpound of any one of claims 1 to garfedosbhis
manufacture of a nedicament s for treating a prollferatlve disease In a

patient. 25. The use accordin 0 claim 24 wherei roliferative

di sease i Q’%@l@é’t’@@"f?&ﬂfpﬁ@%tﬁqﬁ/ﬁ"ége’? ehlog %§F§"at§8158f ﬁ'ée el Orand

at her oScl gifioh. Offte HdModindbus OfHRAIGHA istdfcaitfated maa;wt&g.wtr?@ for the
manuf acture o icament for treating cancer In a patient. 27. The
use accor desiged praﬂua:t mrké prothectanay beitutucated sithian mopmtatwenzaxe The use

accordi ng aim 2 V\/ner angets | | or cervical, breast,
ovari an, 8$'8f?f°"8a5t°@¢'l' 3"33'435‘5 H'gﬁﬁ%mﬁmecg%%lvrung) pancreati c or
renal gancer. 29. Use of a conpound of any one of clainms 1 to 22 for the
manuf acture of a nedi cament for treatlg% or aneliorating the sequel ae of, a
stroke, in a patient. ~s 30. Use ofE nd of any one of clains 1 to 22
for the manufacture of a medicanent for treating or aneliorating the

sequel ae of, heart failure, in a patient. 31. Use of a corrpound of any one
of clai msPle araﬂdnbbi’ftdmeo phienydimirg ilg

tion in an organ transpl ant l'inb
: B et e AP HASH ant, or bone narrowtranspl ant
patiefq . zo 32. Use of a corrpound of any one of clains 1 to 22 for the
manuf act ur e of a rredl cament for treating osteoarthrltls in a patient. 33.
Use of a SRS Arath QECYS ylpethyil ls Sroghlofdet ure of a~
medi canment for treating rheunat0|d arthritis in a patlent 34 Use of a
conpound of any one of clains 1 to 22 for the manufacture of a nedi canent
2s for tr8tap h@Prepanatiah of 2Fedddppapyimethmotiseintdolesh3-ditmee of a conpound of
any one of clains 1 to 22 for the manufacture of a nedicanent for treating
cystic fibrosis in a patient. 36. Use of a conpound of any one of clains 1

to 2244 or beh?stifﬁ Lgfs@ﬁltiéhﬁs&beﬁsﬁﬁdioﬁ%f@éb de-thréprBalhﬁﬂét(NHmN y ina
patient. so a _conpound of ‘any one of clains to 22 for the

nmanuf act upé- 1§fg aﬁ%?e&maﬁan@yeﬂqnfopa@anﬁﬂgn@hmrmaélw g, ri3"a1 bamnehtand3g. Use
of a CO”p?lHj%p?[pre hﬁ%ﬁ;{?ﬁﬁﬁ '?r)éﬂ?:cﬂ: éPOéﬁﬁ@%ﬁsztwmfﬁﬁgure of a

medi canen |ng di sease in atient 9. Use of a
conpound tetrahydrefusariindéra nirogen@t@d@spberetdand comtad ook BC indérnal mibxtiireanent

ss for tr atln licatio i abet I, 0. ati Jyly 2003
70, Uee oftpatnRer MR AT ko et baft #HS wfided Bl oo GPampktiate Miaidh Y oo o
medi c20rens6 il 366 mhbnmrémtsb%\@ﬁwhnmt@s nabuembn férinel UT®eqtagtiononpound  of
any one of claims 1 to 22 for the manuf acture of a nedi arrent for treating

ast hma i nMXtHER wera@rszvawtchelw@w&wwgdheaq'y't@ne Fd? oMind ns 1 to 22
far the ngayigaiot 'il?e E Wﬁg'c%ﬁﬁﬁé‘ly \&Qé re%&%’d tﬁ@r"rﬁs&ldr{‘nﬁd@%twg‘t in
er ap e adiation t

conjunction wth sel ect romr erapy an
chenot her aipyed i 15rh@unss eT hecmixtaienyas oondefitratetPtoshpasterunsiar dedtoedot her apy

Car . m ¢ oPfassuld Ghasprd €81 and fup WS AdhE AR BERulsCabua Ihekir S e,

vi nbl 26t i altsolids1ovatiimdiltratish rntved thednsoliblesTEhe! itrats daisdika@iseo any one
of clainms_24 to 44 wherein a pharmaceutical|y-effective anpunt of said

conpound filergdda remgve ayhite pieiptatenthat fermed.and ta giye a gear Ailtratg,

. AF. AF. A Y, . AY. Au. AU, 9.
AF. AY[ . A3 K Shedntraisty yideryedybed pr é%["réyﬁ&lﬁé RPednait’ ot Bl X A arh A
A5. As. A3. mn@ngw/smaa o8} (1% mlm'ufom@a\e filtrates containing unseparated
TT(T#. #.? ’? 8>87~ ~~~ P>~ ~
TS, S e T e s sl B | Lo T
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| Jdd Jnll) and the éélutlxon was ref(ngerated for two hours. A white crystalline solid

had precipitated and was subsequently collected by vacuum filtration. The
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10  Step a: Preparation of 5-nitro-2.3,4-trifluorobenzoic acid

Same as for Example 1, Step a.

Step b: Preparation of 2,3-difluoro-4-hydroxy-5-nitrobenzoic acid
The solid 5-nitro-2,3,4-trifluorobenzoic acid (1.00 g, 0.00452 mol) was
15 dissolved in 10 wt. % aqueous sodium hydroxide solution. The mixture was clear

deep orange. After standing under ambient conditions for several minutes, the
mixture was quenched with concentrated aqueous hydrochloric acid until strongly
acidic (pH 0). A white solid precipitated which was isolated by vacuum filtration
and dried with suction to afford 0.40 g of an off-white solid. This solid was

20 recrystallized from chloroform (20 ml) to afford 0.22 g of an off-white crystalline
powder; 22 % yield; MS (APCI-) 218 (M-1, 100).

Step c: Preparation of methyi 2 3-difluoro-4-hydroxy-5-nitrobenzoate

Anhydrous hydrogen chloride gas was dissolved in anhydrous methanol
25 (50 ml) until the solution was warm. The microcrystalline solid 2,3-difluoro-4-
hydroxy-5-nitrobenzoic acid 0.22 g, 0.00100 mol) was dissolved in the methanolic
hydrogen chioride solution. The stirring reaction mixture was brought to reflux
under nitrogen for 16 hours. The mixture was concentrated in vacuo to give a
white solid. The product was dried under high vacuum to afford 0.213 g of a
30 white powder; 91 % yield; m.p. 108-109.5 °C; 'H-NMR (400 MHz; DMSO) 5 8.25
(dd, 1H, J=7.7, 2.2 Hz), 3.83 (s, 3H); (CDCI5) 6 10.83 (s, 1H), 8.66 (dd, 1H, J=7.0,
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Step e: Preparation of 1-adamantyl 4-carboxymethyl- 2-fluoro-3-(2-methyl-

phenylamino)-6-nitropheny! carbonate

The compound 1-adamantyl 4-carboxymethyi-2,3-difluoro-6-nitropheny|
carbonate is dissolved in excess ortho-toluidine. The reaction mixture is stirred at
20 200 °C for 6 hours. The mixture is allowed to cool and is dissolved in diethy!
ether. The organic phase is washed with dilute aqueous hydrochloric acid,
saturated aqueous sodium bicarbonate, and brine, is dried (MgSO,), and is
concentrated in vacuo to afford the desired product. The product is purified by
flash chromatography as necessary. ~

25
Step f: Preparation of methyl 3-fluoro-4-hydroxy-2-(2-methyl-phenylaming)-5-

nitrobenzoate
The compound 1-adamantyl 4-carboxymethyl-2-fluoro-3-(2-methyl-
phenylamino)-6-nitrophenyl carbonate is dissolved in excess trifluoroacetic acid
30 at ambient temperature. The mixture is stirred for 20 minutes. The TFA is
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10 benzooxazole-5-carboxylate

The compound 5-amino-3-fluoro-4-hydroxy-2-(2-methyl-phenylamino)-
benzoate is treated as in Step f, Example 1. The product may be recrystallized
with an appropriate solvent like chloroform or ethanol if further purification is
necessary.

15
Step i:. Preparation of methyl 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

benzooxazole-5-carboxyiate

A stirring mixture comprised of methyl 7-fluoro-6-(2-methyl-phenylamino)-

1H-benzooxazole-5-carboxylate (0.042 M), benzyltrimethylammonium

20 dichloroiodinate (Aldrich, 95 %, 0.057 M, 1.36 equiv.), and zinc chloride (0.070 M,
1.67 equiv.) in glacial acetic acid is brought to reflux for 15 minutes. The mixture
is concentrated in vacuo and the residue taken up into diethyl ether. The ether
solution is washed with dilute aqueous hydrochloric acid, water, and brine, is
dried (MgSQs), and is concentrated in vacuo to obtain the desired product. The

25 product may be purified by recrystallization with an appropriate solvent like
ethanol.

Step j. Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylaming)-1H-

benzooxazole-5-carboxylic acid
30 To a stirring solution comprised of methyl 7-fluoro-6-(4-iodo-2-methy!-

phenylamino)-1H-benzooxazole-5-carboxylate (0.024 M) in tetrahydrofuran is

added solid potassium trimethylsilanolate (5.14 equiv.). The reaction mixture is
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Step a: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
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15 benzooxazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide

The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzooxazole-5-carboxylic acid is treated as in Step a, Example 2.

Step b: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

20 benzooxazole-5-carboxylic acid hydroxyamide
The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzooxazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide is treated
as in Step b, Example 2.

25 EXAMPLE 7

Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-benzooxazole-5-

carboxylic acid cyclopropyimethoxy-amide
The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

30 benzooxazole-5-carboxylic acid is treated as in Step b, Example 3.
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10 Same as for Example 4, Step b.

Step c: Preparation of methyl 2, 3-difluoro-4-hydroxy-5-nitrobenzoate

Same as for Example 4, Step c.

15
Step d: Preparation of 4-dimethylthiocarbamoyloxy-2,3-diflucro-5-nitro-benzoic
acid met_hvl ester

A solution of methyl 2,3-difluoro-4-hydroxy-5-nitrobenzoate in N,N-

20 dimethylformamide is treated with one molar equivalent of cesium carbonate and
warmed to 85 °C for 30 minutes. The stirring mixture is then treated dropwise
rapidly with a solution comprised of a slight excess of N,N-dimethylthiocarbamoy!
chloride in N,N-dimethylformamide. The reaction mixture is stirred at room
temperature for one hour, or may be warmed over a steam bath for one hour.

25 The mixture is then poured into water and extracted with ethyl acetate. The
organic phase is washed with 5 % aqueous sodium hydroxide, water, and brine,
and is then dried with a drying agent like magnesium sulfate of sodium sulfate.
The solvent is then removed in vacuo to give a crude product. The compound is
purified by ordinary methods such as chromatography or crystallization from an

30 appropriate solvent.

Step e: Preparation of 4-Dimethylthiocarbamoyloxy-3-fluoro-5-nitro-2-o-
tolylamino-benzoic acid methyl ester
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- The compound methyl §-amino-3-fluoro-4-mercapto-2-(2-methyl-

phenylamino)-benzoate is treated as in Step h, Example 4.

Step g: Preparation of methyl 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

15  benzothiazole-5-carboxylate

The compound methyl 7-fluoro-6-(2-methyl-phenylamino)-1H-
benzothiazole-5-carboxylate is treated as in Step i, Example 4.

Step h: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

20 benzothiazole-5-carboxylic acid
The compound methyl 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

benzothiazole-5-carboxylate is treated as in Step j, Example 4.

EXAMPLE 9
25 -
Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-benzothiazole-5-

carboxylic acid hydroxyamide

Step a: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

30 benzothiazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide
The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

benzothiazole-5-carboxylic acid is treated as in Step a, Example 2.
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EXAMPLE 10

10 Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-benzothiazole-5-

carboxvlic acid cyclopropvimethoxy-amide

The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzothiazole-5-carboxylic acid is treated as in Step b, Example 3.

15 EXAMPLE 11

Preparation of 8-fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-carboxylic

acid

20 Step a: Preparation of 8-fluoro-7-(2-methyl-phenylamino)-quinoxaline-6-

carboxylic acid

The compound methyl 4,5-diamino-3-fluoro-2-(2-methyl-phenylamino)-
benzoate (from Step e, Example 1) is dissolved in 2:1:1.2 viv/v of 2.0 M acetic
acid-4.0 M sodium acetate-methanol. The suspension is warmed to 65 °C (or

25 until homogeneous) and the clear solution is poured into a 0.078 M aqueous
sodium glyoxal bisulfite (Aldrich, monohydrate, 1.05 equiv.) solution which is
warmed to 70 °C. The reaction mixture is stirred gently between 55-75 °C for one
hour, and is then cooled to 12 °C with an ice-water bath. Pulverized sodium
hydroxide pellets (27 equiv.) are added to the cold solution. The mixture is gently

30 warmed to 30 °C and stirred for 45 minutes. The temperature is raised to 70 °C
for 15 minutes. The mixture is allowed to cool and is treated with ethyl acetate.

The biphasic mixture is treated with concentrated aqueous hydrochloric acid to
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The compound 8-fluoro-7-(2-methyl-phenylamino)-quinoxaline-6-carboxylic

acid is treated as in Step i, Example 4.

10
EXAMPLE 12

Preparation of 8-fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-carboxylic

acid hydroxyamide
15
Step a: Preparation of 8-fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-

carboxylic acid O-{tetrahydro-2H-pyran-2-yl}-oxyamide

The compound 8-fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-
carboxylic acid is treated as in Step a, Example 2.

20
Step b: Preparation of 8-fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-
carboxylic acid hydroxyamide
The compound 8-fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-
carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide is treated as in Step b,
25 Example 2. )

EXAMPLE 13

Preparation of 8-fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-carboxylic
acid cyclopropyimethoxy-amide

30 The compound 8-fluoro-7-(4-iodo-2-methyl-phenylamino)-quinoxaline-6-
carboxylic acid is treated as in Step b, Example 3.
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109%&' () - "acid)Y&hé ordardio pRabe isthasiked withigaturated aqueous sodium bicarbonate
and brine, is dried (MgSQy), and is concentrated in vacuo to afford the desired

15 product. The product may be recrystallized with an appropriate solvent like
chloroform or ethanol, or may be chromatographed if further purification is
necessary.

Alternative method: The compound methyl 4,5-diamino-3-fluoro-2-(2-methyl-

20 phenylamino)-benzoate is added to a stirring solution of sulfur monochloride (6
equiv.) in N,N-dimethylformamide and the mixture is gradually heated to 75-80
°C. After 5 hours the mixture is cooled to 10 °C, water is siowly added. The
mixture is extracted with a solvent like diethyl ether or dichloromethane. The
organic extract is dried (MgSO,) and is concentrated in vacuo to afford the

25 desired product. The product may be recrystallized with an appropriate solvent
like chloroform or ethanol, or may be chromatographed if further purification is
necessary.

Step b: Preparation of methyl 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-
30 benzo[1.2 5lthiadiazole-5-carboxylate
The compound methy! 7-fluoro-6-(2-methyl-phenylamino)-

benzo[1,2,5]thiadiazole-5-carboxylate is treated as in Step i, Example 4.
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EXAMPLE 15

Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-benzof1.2 Slthiadiazole-

10  5-carboxylic acid hydroxyamide

Step a: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-
benzo[1.2 5Sithiadiazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yi)-oxyamide
The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-

15  benzo[1,2,5])thiadiazole-5-carboxylic acid is treated as in Step a, Example 2.

Step b: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-

benzol[1,2, 51lthiadiazole-5-carboxylic acid hydroxyamide

The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-
20 benzo[1,2,5]thiadiazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yif)-oxyamide
is treated as in Step b, Example 2.

EXAMPLE 16

25 Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-benzol1 ,2,5]thiadiai6le—

5-carboxylic acid cyclopropylmethoxy-amide
The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-

benzo[1,2,5]thiadiazole-5-carboxylic acid is treated as in Step b, Example 3.

30 EXAMPLE 17
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A mixture comprised of methyl 4-amino-3-fluoro-2-(2-methyl-phenylamino)-
5-nitrobenzoate (from Step d, Example 1) and iodosobenzenediacetate (1.76
10  equiv.) in benzene is stirred at ambient temperature for 5 hours. The mixture is
concentrated in vacuo and the residue purified by column chromatography to give
the desired product.

Alternative method: A solution comprised of methyl 4-amino-3-fluoro-2-(2-methyl-

15  phenylamino)-5-nitrobenzoate (0.86 M) in tetrahydrofuran is diazotized and the
diazonium salt is treated in situ with sodium azide as described by Smith, P. A.
S.; Boyer, J. H., Org. Synth., 31, 14 (1951) and references 4 and 8 cited therein.
Thermolysis of this intermediate in ethylene glycol at 110-120 °C for one hour
affords the desired product.

20
Step b: Preparation of methyl 7-fluoro-6-(2-methyl-phenylamino)-

benzof1.2 5]loxadiazole-5-carboxylate
A solution comprised of methyl 7-fluoro-6-(2-methyl-phenylamino)-
benzo[1,2,5]oxadiazole-5-carboxylate 2-oxide and sodium azide (1.38 equiv.) in
25 ethylene glycol is heated to 140-150 °C for 30 minutes to obtain, after column
chromatography, the desired product.

Step c: Preparation of methyl 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-

benzo[1,2,5loxadiazole-5-carboxylate

30 The compound methyl 7-fluoro-6-(2-methyl-phenylamino)-
benzo[1,2,5]oxadiazole-5-carboxylate is treated as in Step i, Example 4.
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Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-benzol1,2,5]oxadiazole-

5-carboxylic acid hvdroxvamlde

10
Step a: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-
benzol[1.2,5loxadiazoie-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide
The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-
benzo[1,2,5]oxadiazole-5-carboxylic acid is treated as in Step a, Example 2.
15

Step b: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-

benzo[1,2 5Joxadiazole-5-carboxylic acid hydroxyamide

The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-
benzo[1,2,5]oxadiazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide
20 is treated as in Step b, Example 2.

EXAMPLE 19

Preparation_of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-benzo[1,2,5loxadiazole-

25  5-carboxylic acid cyclopropylmethoxy-amide

The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-
benzo[1,2,5]oxadiazole-5-carboxylic acid is treated as in Step b, Example 3.

EXAMPLE 20
30
Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-benzotriazole-5-

carboxylic acid
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Step b: Preparation of methy! 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

benzotriazole-5-carboxylate

10 The compound methyl 7-fluoro-6-(2-methyl-phenylamino)-1H-
benzotriazole-5-carboxylate is treated as in Step i, Example 4.

Step c: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

benzotriazole-5-carboxylic acid

15 The compound methyl 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzotriazole-5-carboxylate is treated as in Step j, Example 4.

EXAMPLE 21

20 Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-benzotriazole-5-

carboxylic acid hydroxyamide

Step a: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-

benzotriazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide

25 The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzotriazole-5-carboxylic acid is treated as in Step a, Example 2.

Step b: Preparation of 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzotriazole-5-carboxylic acid hydroxyamide

30 The compound 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-
benzotriazole-5-carboxylic acid O-(tetrahydro-2H-pyran-2-yl)-oxyamide is treated

as in Step b, Example 2.
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EXAMPLE 23
10 Cascade assay for inhibitors of the MAP kinase pathwav

Incorporation of 2P into myelin basic protein (MBP) is assayed in the
presence of a glutathione S-transferase fusion protein containing p44MAP kinase
(GST-MAPK) and a glutathione S-transferase fusion protein containing p4A5MEK
(GST-MEK). The assay solution contains 20 mM HEPES, pH 7.4, 10 mM MgCl,,

15 1 mMEGTA, 50 pM [y-*P)ATP, 10 pg GST-MEK, 0.5 pg GST-MAPK and 40 ug
MBP in a final volume of 100 ul.. Reactions are stopped after 20 minutes by
addition of trichloroacetic acid and filtered through a GF/C filter mat. **P retained
on the filter mat is determined using a 120S Betaplate. Compounds are assessed
at 10 uM for ability to inhibit incorporation of 32P.

20 To ascertain whether compounds are inhibiting GST-MEK or GST MAPK,
two additional protocols are employed. In the first protocol, compounds are
added to tubes containing GST-MEK, followed by addition of GST-MAPK, MBP
and [y-?PJATP. In the second protocol, compounds are added to tubes
containing both GST-MEK and GST-MAPK, followed by MBP and [y-”P]ATP_:

25 Compounds that show activity in both protocols are scored as MAPK
inhibitors, while compounds showing activity in only the first protocol are scored
as MEK inhibitors.

30
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5 GST-MAPK is incubated with 40 ug MBP for 15 minutes at 30°C in a final
volume of 50 pL containing 50 mM Tris (pH 7.5), 10 uM MgC1,, 2 uM EGTA, and
10 puM [y->2PJATP. The reaction is stopped by addition of Laemmli SDS sample

buffer and phosphorylated MBP resolved by electrophoresis on a 10%
polyacrylamide gel. Radioactivity incorporated into MBP is determined by both
10 autoradiography, and scintillation counting of excised bands.

EXAMPLE 25
In vitro MEK assay
For evaluation of direct MEK activity, 10 pg GST-MEK; is incubated with

15 5 pg of a glutathione S-transferase fusion protein containing p44MAP kinase with

a lysine to alanine mutation at position 71 (GST-MAPK-KA). This mutation
eliminates kinase activity of MAPK, so only kinase activity attributed to the added
MEK remains. Incubations are 15 minutes at 30°C in a final volume of 50 uL
containing 50 mM Tris (pH 7.5), 10 uM MgC1;, 2 , uM EGTA, and 10 pM

20 [y-*®PJATP. The reaction is stopped by addition of Laemrnli SDS sample buffer.
Phosphorylated GST-MAPK-KA is resolved by electrophoresis on a 10%
polyacrylamide gel. Radioactivity incorporated into GST-MAPK-KA is determined
by autoradiography, and subsequent scintillation counting of excised bands.
Additionally, an artificially activated MEK containing serine to glutamate -

25 mutations at positions 218 and 222 (GST-MEK-2E) is used. When these two
sites are phosphorylated, MEK activity is increased. Phosphorylation of these
sites can be mimicked by mutation of the serine residues to glutamate. For this
assay, 5 ug GST-MEK-2E is incubated with 5 ng GST-MAPK-KA for 15 minutes
at 30°C in the same reaction buffer as described above. Reactions are

30 terminated and analyzed as above.
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by addition of a growth factor, for example, PDGF (100 ng/mL). After a 5-minute
treatment with the growth factor, cells are washed with PBS, and lysed in a buffer
consisting of 70 mM NaCl, 10 mM HEPES (pH 7.4), 50 mM glycerol phosphate,

10 and 1% Triton X-100. Lysates are clarified by centrifugation at 13,000 x g for 10
minutes. Five to fifteen micrograms of protein fromthe resulting supernatants are
subjected to SDS/PAGE and Western blotting for phosphorylated MAP kinase
levels.

15 EXAMPLE 27
Monolayer growth

Cells are plated into muilti-well plates at 10 to 20,000 cells/mL. Forty-eight
hours after seeding, test compounds are added to the cell growth medium and
incubation is continued for 2 additional days. Cells are then removed from the

20 wells by incubation with trypsin and enumerated with a Coulter counter.

EXAMPLE 28
Growth in soft-agar
25 Cells are seeded into 35-mm dishes at 5 to 10,000 cells/dish using grO\;th
medium containing 0.3% agar. After chilling to solidify the agar, cells are

transferred to a 37°C incubator. After 7 to 10 days’ growth. visible colonies are
manually enumerated with the aid of a dissecting microscope.

30
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arthritis that has a number of pathologic, immunologic, and genetic features in
5 common with rheumatoid arthritis. The disease is induced by immunization of
DBA/1 mice with 100 pg type Il collagen, which is a major component of joint
cartilage, delivered intradermally in Freund’'s complete adjuvant. The disease
susceptibility is regulated by the class Il MHC gene locus, which is analogous to
the association of rheumatoid arthritis with HLA-DR4.

10 A progressive and inflammatory arthritis develops in the majority of mice
immunized, characterized by paw width increases of up to 100%. A test
compound is administered to mice in a range of amounts, such as 20, 60, 100,
and 200 mg/kg body weight/day. The duration of the test can be several weeks
to a few months, such as 40, 60, or 80 days. A clinical scoring index is used to

16  assess disease progression from erythema and edema (stage 1), joint distortion
(stage 2), to joint ankylosis (stage 3). The disease is variable in that it can affect
one or all paws in an animal, resulting in a total possible score of 12 for each
mouse. Histopathology of an arthritic joint reveals synovitis, pannus formation,
and cartilage and bone erosions. All mouse strains that are susceptible to CIA

20 are high antibody responders to type Il collagen, and there is a marked cellular
response to CllI.

EXAMPLE 30
SCW-induced monoarticular arthritis

25 Arthritis is induced as described by Schwab, et al., Infection and Immunity,
59:4436-4442 (1991) with minor modifications. Rats receive 6 ug sonicated SCW
[in 10 pl Dulbecco’s PBS (DPBS)] by an intraarticular injection into the right
tibiotalar joint on day 0. On day 21, the DTH is initiated with 100 pg of SCW (250
pl) administered i.v. For oral compound studies, compounds are suspended in

30 vehicle (0.5% hydroxypropyl-methylcellulose/0.2% Tween 80), sonicated, and
administered twice daily (10 mi/kg volume) beginning 1 hr prior to reactivation
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EXAMPLE 31
Mouse ear-heart transplant model

10 Fey, T.A. et al. describe methods for transplanting spiit-heart neonatal
cardiac grafts into the ear pinna of mice and rats (J. Pharm. and Toxic. Meth.
39:9-17 (1998)). Compounds are dissolved in solutions containing combinations
of absolute ethanol, 0.2% hydroxypropyl methylcellulose in water, propylene
glycol, cremophor, and dextrose, or other solvent or suspending vehicle. Mice

15 are dosed orally or intraperitoneally once, twice or three times daily from the day
of transplant (day 0) through day 13 or until grafts have been rejected. Rats are
dosed once, twice, or three times daily from day O through day 13. Each animal
is anesthetized and an incision is made at the base of the recipient ear, cutting
only the dorsal epidermis and dermis. The incision is spread open and down to

20 the cartilage parallel to the head, and sufficiently wide to accommodate the
appropriate tunneling for a rat or insertion tool for a mouse. A neonatal mouse or
rat pup less than 60 hours old is anesthetized and cervically disiocated. The
heart is removed from the chest, rinsed with saline, bisected longitudinally with a
scalpel, and rinsed with sterile saline. The donor heart fragment is placed into

25 the preformed tunnel with the insertion tool and air or residual fluid is gently i
expressed from the tunnel with light pressure. No suturing, adhesive bonding,
bandaging, or treatment with antibiotics is required.

Implants are examined at 10-20-fold magnification with a stereoscopic
dissecting microscope without anesthesia. Recipients whose grafts are not

30 visibly beating may be anesthetized and evaluated for the presence of electrical
activity using Grass E-2 platinum subdermal pin microelectodes placed either in

the pinna or directly into the graft and a tachograph. Implants can be examined
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Murine ovalbumin-induced eosinophilia

Female C57BL/6 mice are obtained from the Jackson Laboratory (Bar

Harbor, ME). All animalis are given food and water ad libitum. Mice are sensitized

10 with a single i.p. injection of OVA (grade V, Sigma Chemical Company, St. Louis,
MO) adsorbed to alum, (10 ug OVA + 9 mg alum in 200 pl saline) or vehicle
control, (9 mg alum in 200 ul saline) on day 0. On day 14, the mice are
challenged with a 12-minute inhalation of an aerosol consisting of 1.5% OVA
(weight/volume) in saline produced by a nebulizer (small particle generator,

16 model SPAG-2; ICN Pharmaceuticals, Costa Mesa, CA). Groups of eight mice
are dosed with oral vehicle (0.5% hydroxypropylmethylcellulose / 0.25% TWEEN-
80), ora test compound at 10, 30, or 100 mg/kg in oral vehicle, 200 ul per mouse
p.o. Dosing is performed once per day starting on day 7 or day 13, and
extending through day 16.

20 For determination of pulmonary eosinophilia, three days after the first
OVA aerosol challenge (day 17), the mice are anesthetized with an i.p. injection
of anesthetic (Ketamine/Acepromazine/Xylazine), and the tracheae is exposed
and cannulated. The lungs and upper airways are lavaged twice with 0.5 ml of
cold PBS. A portion (200 pl) of the bronchoalveolar lavage (BAL) fluid is

25 enumerated using a Coulter counter Model ZB1 (Coulter Electronics, Hialeah,
FL). The remaining BAL fluid is then centrifuged at 300 x g for five minutes, and
the cells are resuspended in 1 ml of HBSS (Gibco BRL) containing 0:5% fetal
calf serum (HyClone) and 10 mM HEPES (Gibco BRL). The cell suspension is
centrifuged in a cytospin (Shandon Southern Instruments, Sewickley, PA) and

30 stained by Diff Quick (American Scientific Products, McGraw Park, IL) to
differentiate BAL leukocytes into neutrophil, eosinophil, monocyte or lymphocyte
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5 Caco-2 cell studies

Cell transport studies were conducted with Caco-2 cells grown on

Snapwells between 22 to 28 days postseeding. Typically, 10 mM MES buffer (pH
6.5) with 5 mM KCI, 135 mM NaCl and 1.8 mM CaCl, was used for the apical

10 side and 10 mM MOPS (pH 7.4) with 5 mM KCI, 132.5 mM NaCl and 1.8 mM
CaCl; with 5 mM D-Glucose was used for the basolateral side. After washing the
monolayers, appropriate buffers were pipetted into the respective chambers and
the cells were pre-equilibrated at 37°C for at least 15 min. On the day of the
experiment the growth media was aspirated and the cell monolayers were

15 preequilibrated with appropriate buffers at 37°C for at least 15 min. Thereafter,
TEER measurements were performed to confirm the integrity of the monolayers.
Transepithelial flux measurements were made by mounting the cell monotayers in
a side-by-side diffusion chamber system (Precision Instrument Design, Tahoe
City, CA). Temperature was maintained at 37°C with a circulating water jacket.

20 The solutions were mixed with gas-lift circulation with 95% oxygen-5% carbon
dioxide. Donor solutions with PD compounds, ['*C] mannitol (leakage marker)
and [3H] metoprolol (reference compound) were added to the apical chamber.
Donor and receiver samples were collected at selected time intervals forup to 3
hours. Radiolabelled mannitol and metoprolol were analyzed using scintillation

25 counting (TopCount, Packard Instruments, Downers Grove, IL). PD compounds
were analyzed using a LC/MS/MS method. Apparent permeability coefficients
were calculated using the following equation:

Papp = (V* dC) / (A.C,. dt)

where V= volume of the receiver solution in mi, A = surface area in cm?, C, =

30 initial donor concentration in mM and dC/dt = change in the drug concentration in
the receiver chamber over time.
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10 LC/MS/MS. The in vitro metabolic half-life determinations are determined from

the concentration vs. time plots using WinNonlin. These in vitro data represent
the rate of oxidative and hydrolytic metabolism.

15 F. OTHER EMBODIMENTS
From the above disclosure and examples, and from the claims below, the
essential féatures of the invention are readily apparent. The scope of the
invention also encompasses various modifications and adaptations within the
knowledge of a person of ordinary skill. Examples include a disclosed compound
20 modified by addition or removal of a protecting group, or an ester, pharmaceutical
salt, hydrate, acid, or amide of a disclosed compound. Publications cited herein

are hereby incorporated by reference in their entirety.

What is claimed is:
25 -
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wherein

W is ORy, NR2OR1, NRaRg, NR2NRaRs, O(CH2)24NRARg, or NR2(CHz)24 NRARg;
10
Ry is H, C 1.5 alkyl, C 3.5 alkenyl, C 35 alkynyl, C 35 cycloalkyl, phenyl, (phenyl)-
C 14 alkyl, (phenyl)C 34 alkenyl, (phenyl)C 34 alkynyl, (C 3.5 cycloalkyl)C 1.4 alkyl,
(C 38 cycloalkyl)C 34 alkenyl, (C 1.5 cycloalkyl)C 34 alkynyl, C 3¢ heterocyclic
radical, (C 35 heterocyclic radical)C ;1.4 alkyl, (C 3.5 heterocyclic radical)-
15  C 34 alkenyl, (C 3.5 heterocyclic radical)C 3.4 alkynyl or (CH2)2-4 NRcRp ;

Rz is H, C 14 alkyl, phenyl, C 3.5 cycloalkyl, C 3.6 heterocyclic radical, or
(C 3.6 cycioalkyl) methyl;

20 RaisH, C 15 alkyl, C 1.5 alkenyl, C 3.5 alkynyl, C 3.3 cycloalkyl, phenyl, (C 33
cycloalkyl)C 1.4 alkyl, (C 3.5 cycloalkyl)C 34 alkenyl, (C 1.5 cycloalkyl)C 14 alkynyl,
C 1.8 heterocyclic radical, (C 3.3 heterocyclic radical)C 1.4 alkyl,
(aminosulfonyl)phenyl, [(aminosulfonyl)phenyl]C 1.4 alkyl, (aminosulfonyl)C 16
alkyl, (aminosulfonyl)C 3. cycloalkyl, [(aminosulfonyl)C 3.¢ cycloalkyl]C 14 alkyl, or
25 (CH2)2.4 NRcRp;

Re is H, C 1.3 alkyl, C 1.5 alkenyl, C 3.5 alkynyl, C 3.5 cycioalkyl, or phenyl;
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(i) (i1) (iii)
5
RsisHorF;

R4 is halo. NOQ, SOzNRo(CHz)z.,;NRERF, SOzNRERF, or (CO)T;

10 Tis C 1 alkyl, C 35 cycloalkyl, (NRegRf)C 14 alkyl, ORg, -NRo(CHz)2-4 NReRF, or
NReRg;

Z is one of the following formulae (iv) — (viii):

15
A A
4 Y ! g ]
Rs Ry 7
(iv) v) (vi)
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(vii) (viii)

one of Rs and Rg is H or methyl and the other of Rs and Rg is H, C1.s alkyl, C2.6
5 alkenyl, Cosalkynyl, phenyl, benzyl, or -M-E-G;

Mis O, CO, SO, NRy, (CO)NRy, NRH (CO), NRy (SO3), (SO2)NRH, or
CHy;
E is (CH2)14 or (CH2)m O(CHa), where 1 < (each of m and p) < 3 and
10 2<(m+p)<4, orEisabsent;
G is Rk, OR; or NR,R, provided thatif p = 1, then G is H;

R; is H, C 14 alkyl, C 24 alkenyl, C 24 alkynyl, C ;.5 cycloalkyl, phenyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, (CH.)+.2Ar, where Ar is phenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl,
15 S02NRy{(CHz)2.4 NRyRk, (CO)(CH2)24NR Rk or (CO)NRu(CH2)24NRRk;

X1is O, S, NRg, or CHRg; X, is O, S, or CHRg; and X3 is O or S; where if X; or X,
is CHRg, said compound may also be a tautomerized indole;

20 Rgis H, C 14 alkyl, phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, (CHz)1Ar, where Ar is
phenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl, C o4 alkenyl, C 24 alkynyl, C 36
cycloalkyl, or (C 24 alkyl)NR_Rw; provided R; and Rg together have no more than
14 carbon atoms, exclusive of R, Ry, Ry and Rg;

25 RgisH, C 4 alkyl, phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C 3.4 alkenyl, C 34 alkynyl,
C a5 cycloalkyl, (CO)ORp, (C 24 alkyl)NR{ Ry, (COINRN(CH2)24NR Ry,
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.310%8& () - AvOlgba2ck® 1 ! LF% 10%& ()-#: ! 10%& () - Lf PCT/USI9/30483
109%& () - g#10%¢& ()-L ' ! 10%& ()-!10%& ()-LEYa?bC 10 1

L NG e R AR, M AR, WA e ARG

109%b& () pyridyll 8BSy )dy1 #109%& ()-{e+}"?2uVv4 10!"! 10%& ()- YAL0%&' () -
I's! 1098 (}k, Yoo () PT0%& ()- 10% ()- DCAEUVA 101" Y#M 10%& () -!
109& ()-Lt!109%& ()-110% ()-I#10%& () - F! 109%& () - 3C- wEaBuV4

Lo B PR, ol SN T B A
109%&" (5- K@ L6lEpsloalRiyl, ICLITR, (CSEIKNR, Ry, FEO)NRIYTH2NR Ry,

18?/&-?‘1(()2)/5-2\( @&M&§@F§%}8 ﬂ%&h? )%r £8H2)12Ar', where Ar’ is phenyl, 2-pyridyl,

10998 i& ()-K2i }A?bC 10! "- 10%7& ()-S, - 1094&
)g;/qtlég/JT&'g"9 .@W&M /&ﬁa’g () 1|0t}>/& ()- & 109& (§)quyz{dYNC (1%)1 10T

Re is H, C 16 alkyl, phenyl, C 34 alkenyl, C 34 alkynyl, C 3¢ cycloalkyl, or (CH2)24
10 NRRwm;

R1g is H, methyl, halo, or NO;;

R11 is H, methyl, halo, or NO;

15
each of R¢, Rp, Rg, Rf, R, Ry, Rk, Ry and Ry is independently selected from H,
C 14 alkyl, C 34 alkenyl, C 34 alkynyl, C 5.6 cycloalkyl, and phenyl; each of
NRcRp.NReRg, NRyRk, and NR Ry can also independently be morpholinyl,
piperazinyl, pyrrolidinyl, or piperadinyl; and

20

each of Ru, RN, and Ro is independently H, methyl, or ethyl;

wherein each hydrocarbon radical or heterocyclic radical above is optionally
substituted with between 1 and 3 substituents independently seiected from halo,

25 C j4alkyl, C 35 cycloalkyl, C 34 alkenyl, C 34 alkynyl, phenyl, hydroxyl, amino,
(amino)sulfonyl, and NO,, wherein each substituent alkyl, cycloalkyl, alkenyl,
alkyny! or phenyl is in turn optionally substituted with between 1 and 3
substituents independently selected from halo, C 4.; alkyl, hydroxyl, amino, and
NO;

30

or a pharmaceutically acceptable salt or C 1.7 ester thereof.
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"10% : & ()=l #10%u&' ()-!# 10%<& ()- M FwaBYNC

10! 3° @0%¥OOP420 0og’ () - #1098 ()- 35" 10%<& ()-f!t 3s" 109 RETYS9P/30483

10%<& ()-! ncdEYNC 10!'$ 10%<& () - SH#10%& ()-!' ! 10%& ()-

109%<&' () - 10%&. () - AQSoripdundoofroini 0] whek Q)is fafrulaqy. 10<8109%<&' ()- 3+

10%<& ()-s) 10%& ()-y&L0%& ()-~?mbC 10! mLO%& ()-!!

L109%& ()-2z! L10%E{E{ & ()-2z9 10%& ()- 109%& ()- 109 () - &~{ dEnbC

1011 10%&' () -yaT 1OKE: dheschPoR:e(daibd 4 Q48 s LO%R: 0%&' ()-{b}.dEnbC 10!,

109 ()-SI(:?I-#{ vg! (?{?&dﬁ%%@éﬁf@agﬂ{o%/& %’Lﬁi’é«% )fp%%é/&' (§) . E—z%~xan

10! Yl0%&' ()- 10 10 10y8 109& ()-S610%& ()- sL310%& ()-.M 109%g& () - 3zX6nmbC

10111 2: 109 ()- F!' 1 ,10909& () -h..L0Y& () -l DP: 10%& ()zS! Sp: 10%

£0) 81 g100e 1) RO o BTy whdiell R is Bl 4aRr o iree: gososog: () -

k3#1098>8& ()- )! @10%&' ()-!y10% i & ()-zX9nbC 10! , 810%& ()-!q( 10%>& ()-!
109 ()-! (s10%N& ()-! (s10%a& ()-3&L0%& ()- )ONFG 10! . 8PL

(10% & ( § ) s$1§)% & (ﬁ-céﬂf)m%"é)ﬂf#‘@wi '<(Q)’|Q9'B'“16101'9 hygragrns methi, fluopsrs 10!

. 10% & (hohd% & ()-10% & ()-S 10% & ()- &L0% & ()-Y

10 6. A compound of claim 1, wherein R,4 is methyl, chloro, fluoro, nitro,
or hydrogen.
7. A compound of claim 6, wherein R44 is H.
16 8. A compound of claim 6, wherein R4 is fluoro.
9. A compound of claim 5, wherein each of Ry and R4 is fluoro.

10. A compound of claim 1, wherein Ry is H, methyl, ethyl, propyi,
20 isopropyl, isobutyl, benzyl, phenethyl, allyl, C 3.5 alkenyl, C 3¢ cycloalkyl, (C 3.5
cycloalkyl)C 1.2 alkyl, (C 3.5 heterocyclic radical)C 1.2 alkyl, or (CH2)2-4 NR¢Rp,

11. A compound of claim 10, wherein R, is H or (C 34 cycloalkyl)C 1.,

alkyl. _
25
12. A compound of claim 1, wherein R; is H or methyl.
13. A compound of claim 1, wherein Ra has at least one hydroxyl
substituent.
30

14. A compound of claim 1, wherein R4 is H, methyi, ethyl, isobutyl,

hydroxyethyl, phenyl, 2-piperidin-1-yl-ethyl, 2,3-dihydroxy-propyl, 3-[4-(2-
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10% & () - Wpcnavyethyl)-pimeracivgd -y)-propyl (B4R rplidia drobeathy), -or 2idietylgmino-

100 () &P T Re iSoe WhEreTea B SR B EbEN ) 100 ()) 100 (-

109& ()-fS 109% ()- 109%& () <aB7/ 10t3 10%& ()- 0S

109&' ()-y. 109& ()-9- GLOY&' ()-!p*y#10%&' ()-1( 10%&'

10t|f<(&)10%:c& ()g &18%gmpaeung: offdwmt)whqr@'mé)l BONBA a%&"t&w ()-

j TYA?~ 10t ! F109&' () - leO%& () -

109& (‘5-’ | DS- #109& ()-!L! 10%&' ()-gs! 109& ()-*14j}"?~ =
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PRI BicHas NGRS ™

17. A compound of claim 1, wherein W is NR,OR.

10
18. A compound of claim 1, wherein W is OR;.
19. A compound of claim 1, wherein Z is formula (v).
15 20. A compound of claim 19, wherein X1 is NRg, and Ry is H.
21. A compound of claim 1 having the structure 7-fluoro-6-(4-iocdo-2-
methyl-phenylamino)-1H-benzoimidazole-5-carboxylic acid.
20 22. A compound of claim 1 selected from 7-fluoro-6-(4-iodo-2-methyl-

phenylamino)-1H-benzoimidazole-5-carboxylic acid; 7-fluoro-6-(4-iodo-2-methyl-
phenylamino)-benzooxazole-5-carboxylic acid; 7-fluoro-6-(4-iodo-2-methyl-
phenylamino)-benzothiazole-5-carboxylic acid; 7-fluoro-6-(4-iodo-2-methyl-
phenylamino)-benzo[1,2,5)thiadiazole-5-carboxylic acid; 7-fluoro-6-(4-iodo-2-

25 methyl-phenylamino)-benzo[1,2,5]joxadiazole-5-carboxylic acid; 7-ﬂuoro-6-(4:
iodo-2-methyl-phenylamino)-2-(2-hydroxyethyl)-1H-benzoimidazole-5-carboxylic
acid; 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-2-(2-dimethylamino-ethy!)-1H-
benzoimidazole-5-carboxylic acid; 7-fluoro-6-(4-iodo-2-methyl-phenylamino)-1-
acetyl-benzoimidazole-5-carboxylic acid; 8-fluoro-7-(4-iodo-2-methyl-

30 phenylamino)-quinoxaline-6-carboxylic acid; and 7-fluoro-6-(4-iodo-2-methyl-
phenylamino)-1H-benzotriazole-5-carboxylic acid; and the corresponding

hydroxamic acids and cyclopropylmethyl hydroxamates.
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9$10%.10%&' ()- 910%&' ()-10%&' ()-10%&' ()-#10%&' ()- mLO%&' () - F) tHEdyy 2003
9%$10% 0% ()- @O0%& ()- @O%& ()-10% ()-s 10%& ()- L10% ()-)h/dE"P1
9$10%&' 109&' ()-% 109%&' ()-$"10%&' ()- MLO%& ()-3-10%& ()- 10%& ()-LOaB"P1
9$103! 10%&' () -, 2F109%&' ()-0- 109& ()-s- 10%&k' ()-'!'kL*!10%& ()-(109& ()-O0xUuV7
109 () -1 109& ()-#10%&' ()- 10 10 10!.610%& ()-f510% ()- U7w. z[ QuV7
! 8 fy#10%&' ()-zfy#10% & ()-2z!; S 109%& ()-y1l09%&' ()-! , THI0OA{ & () -

, T#10%&' () - C. @3?uVA pharmaceutical composition comprising a compound of any one of

;?L?v%lm‘s@ra%c‘l/é@??énéLfé@bq{%%uﬁ%gﬂ@%f&g%@ Bl G oxsamike: O-20

% 109&' () - y##109& (J)se Q'%[dorrfﬁb%d of én‘}b‘ﬂ#@m’ﬁné)m 22 for the manufacture of a medicament
51 109%& () - 2Y4109%& ( 0%&’ ( y3. #10%& ()~ y3. #10% ()-["_ anf0~\:
&

1P g#10%& W}reatmggﬁmbw'xe)dﬂe@wnew ()-#10% & ()- 10 10
10<10% () - 0+Y45\ : The use according to claim 24 wherein said proliferative disease is selected from

psoriasis, restenosis, autoimmune disease, and atherosclerosis.

26.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating cancer in a patient.

10 27.  The use according to claim 26, wherein said cancer is MEK-related.

28. The use according to claim 26, wherein said cancer is colorectal, cervical, breast,
ovarian, brain, acute leukemia, gastric, non-small cell lung, pancreatic or renal cancer.

29.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating or ameliorating the sequelae of, a stroke, in a patient.

15 30.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating or ameliorating the sequelae of, heart failure, in a patient.

31, Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating or reducing the symptoms of xenograft rejection in an organ transplant, limb transplant,
cell transplant, skin transplant, or bone marrow transplant patient.

20 32.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating osteoarthritis in a patient.

33.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating rheumatoid arthritis in a patient.

34.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament

25 for treating a viral infection in a patient.

35.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating cystic fibrosis in a patient.

36.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating hepatomegaly in a patient.

30 37.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for freating cardiomegaly in a patient.

38.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament
for treating Alzheimer's disease in a patient.

39.  Use of a compound of any one of claims 1 to 22 for the manufacture of a medicament

35 for treating a complication of diabetes in a patient,
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docetaxel, vincristine, vinblastine, vinorelbine, and vinflunine.
45.  The use according to any one of claims 24 to 44 wherein a pharmaceutically-effective
amount of said compound is used.
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