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FI ELD OF THE | NVENTI ON FHh+ s invention provides certain

O A 1 s
BACKGROUND OF THE | NVENTI ON - Proliferative di seases are

caused by a defect in the intracellular signaling system or the
signal transduction nechanismof certain proteins. Cancer, for 10

exanple, is commonly caused by aﬁgﬁmlén@t hese signaling

pr ot ei ns, resulting fro g | heir intrinsic
activity or in their cellular concentrations. The cell may produce
a gromh factor that hinds to its qwn . receptprs, resulfing i.n an
autocrine |oop, whic %WF‘PRP&! 1_?"9"@?? ﬁ?ﬂam@%dm?‘mm J_%‘é)%"rqﬂaf‘l?’%“r 140k ?“"Hc

Mit atlons sor. oV gL Rk AP ATbiCHertafi di3F Spoctidity Iah@RRhifeObsba T Can 15

| ead to spurious mtogenic signals wthin the cell. "Some of the nbst common
mut ati ons occur prolifgeaties diseases sudh dslvangerand resténosisn as Ras, which is a

98/13106

G protein that is activated when bound to GIP, and inactivated
when bound to CDP. The above nentioned growth factor
receptors, and many other mtogenic receptors, when activated,

|l ead to Ras being converted f BACKGROUIRDOETHBINVENTION to the
GIP-bound state. This signal is an absolute prerequisite for proliferation
in nost cell types. Defects in this signaling system especially
in the deactivation @foliferative disehdte aftoGausdby @ dbfebtdn the RitaBEITa4Y sighatiagcer s,
and lead to the signaling cascade . bel ow Ras, bei ng chronically

acti vat ed. system, or the signaltransductionmaechanismsofi certainmioteins: Gancgstfovat i on

of a cas e of Lie ' | : f
ki nases known t& %‘5@? {rse gﬁ“%‘& F%@@B&Q%ehéé“%a‘;e?a_ﬁﬂﬁggeis@ﬁ 8&%8}?2%@& I on
is the Raf fanm Ingsultiipefbemiachangeeithet intheir idildsic activity or inwhdif Eellulan

activates MAP kinase. Actiyvati of ki nase _by mitogens appears
to be essential cPREenpABODS Iﬁaeﬁgmayw%ﬁgvm Gter that bipee TS VT ¢ i s
kinase is receptors, resulting in an autocrine loop, which continually stimulates

proliferation. Mutations or overexpression of intracellular signaling proteins can
15 lead to spurious mitogenic signals within the cell. Some of the most common
mutations occur in genes encoding the protein known as Ras, which is a G-protein
that is activated when bound to GTP, and inactivated when bound to GDP.
The above mentioned growth factor receptors, and many other mitogenic
receptors, when activated, lead to Ras being converted from the GDP-bound state
20 to the GTP-bound state. This signal is an absolute prerequisite for proliferation in
most cell types. Defects in this signaling system, especially in the deactivation of
the Ras.GTP complex, are common in cancers, and lead to the signaling cascade
below Ras being chronically activated.
Activated Ras leads in turn to the activation of a cascade of serine/
25 _threonine kinases. One of the groups of kinases known to require an active
Ras.GTP for its own activation is the Raf family. These in turn activate MEK,
which then activates MAP kinase. Activation of MAP kinase by mitogens appears

to be essential for proliferation, and constitutive activation of this kinase is



-2- sufficient to i nduce cell-ular transformati on. Bl ockade of

downst r eam Ras signaling, for exanple by use of a dopj
negati ve RafW@IpPHRei n, can conpletely inhibit m togg)ﬁ’g@g §/13106
whet her induced fromcell surface receptors or from oncogeni ¢ Ras

nmutants. Al though Ras is not itself a proteixn kinase, it 5 _
participates in the activation of Raf and ot her kinases, nost |ikely

t hrough a suffipientstolindyce aellular tmtslﬁmnaﬁnn BlockadesfidesmetscaneBes and ot her
ki nases phosphory]l at e ent, serine

resi dues, S[err] Sl&ﬂﬂ"@f @IF}‘a‘F‘HIetWé‘sEQEQ ;mnan negz}{we%é%q]prow.ﬂ SAlare the
prerequisite for %ﬁél ¢ inﬂ{blﬂ% s c&is, Whéthét3AducelfEHonh Bell surface receplogd 6k

phosphoryl at es se on a tyrosine, y[err], and a threonine 10
resi due, T183, sﬁpﬁrcatcegexhyRasnmt@tseMﬂmnghRastsnoTlitsslfdpmjelgkmase it

phosphoryl ati on | vat es at, | east nd It can
now cat al y@e t heparticipates in @ﬁ@?ﬁ:‘)}‘ﬁiwl\gggag @Pﬁ‘&r *‘ %‘8&‘ %i ns,

i ncl udi ng severa I Rafid of
t hese MAP Ki nasek’}b‘#g girdfp%%ﬁrgm Qnce aét%fe‘a 1rinat ogeér?lhgkgfl?y acti at| ng for

the target prot eMEKWH%B%fosé?aﬁﬁdc%%iﬁ i85 5218 oh§ 5222 i AREH YD | On

factor, or other cellular so ’activated by several

ki nases ot her thMEIE%af,whiqharaﬂietpiemgumﬂ(forammnansﬁ'lMEKmsedﬂsascM&(m

si gnal i ntegrating kinase. As far as is cury/ﬁgly known, MEK is

hi ghly specific ton phosphorylates MABkinasehar hoth aitpresin, lend adhkreoninef act, no
substrate for MEK ot her an NMAP ki nase has been denpnstrated to
date, and I0EK doessidues T i separated by a singls amiae agil. This doublephgspherylationnp

Ki h h I d t d
VAP ki nase. NEK Rbate el Gneg st e R aRL ARE R nEbtaals 9 nase
prior to phOSphObMJ)siehbfWatioh of QUEGE hhinber s prbtedio fieh@ing suvei ahschpfoki nase

by K hay require a prior strong i nteraction between the two
proteins. Both t ficgors and other kinasgai Many of theseiMAR kinasesphospharplationearey of MEK

are suggestive tha I t. have 2 h d chani sm
of action to ot h&F %wagl? ac‘gvag%gor%tlarge? otelr, wé%tf'ngr fﬁ%gnétﬂnﬁ'léﬁ%sg,fas of
MEK, possifyly Op%aédn"@ﬁoﬁ Mc@dtg& &héx%“ellﬁrak 9rdiaﬁhm51§r§sa1so actlvated byaé\mﬁﬂ t han
through the usual bl ockade of the ATP b lléK%hSIte may be f

Thi's invention pkinas Qrdhqsbﬁﬁfd’s mniudmgM gmys%meﬁséommsxﬁn@brs of
t he ki t t 30
co(rarpoluzgzei ﬁﬁi Ib:”t1 I‘%%B%eo%ﬁq%&qsdﬁg‘gwﬂga% nasM’é% Wsﬁéﬂ?ég‘)ﬁe@entl ng

the activation ofphbﬂemo{snatmﬂmmdma%elmfa&u fid sub3eratefor Mﬁtaﬂxerﬂﬁﬁl\MEn

activat ed. The results of this enzype inhibition H}l Li
reversal of trankingsehas hssndemppirated to date, and MEK does not phosphorylate peptldes
20 based on the MAP kinase phosphorylation sequence, or 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

25 enough difference in its mechanism of action to other protein kinases that
selective inhibitors of MEK, possibly operating through allosteric mechanisms
rather than through the usual blockade of the ATP binding site, may be found.

This invention provides compounds which are highly specific inhibitors of

the kinase activity of MEK. Both in enzyme assays and whole cells, the

30 compounds inhibit the phosphorylation of MAP kinase by MEK, thus preventing
the activation of MAP kinase in cells in which the Ras cascade has been activated.

The results of this enzyme inhibition include a reversal of transformed phenotype



- 3- wddogigige cell types, as neasured both by the abi|raTUSHS/15106
transforned cells to grow i n an anchor age-i ndependent manner and
by the ability of sone transforned cell lines to proliferate

i ndependent|y of external mtogens. -3- The conpounds provi ded

by this invention {,ﬁeggﬁ%e 8 ez rtedgotl}ﬁfﬂé%ﬂf&éﬂﬂe“uﬁﬁfdﬁn@@béﬂ’%' ves

mvx/mchthephe 4-position wth

brono or iodo. Ufgréﬁ(in&aﬂnﬂﬁ)rdi&tmdépeﬂdentl’ma‘lﬂ& dtirDbsdﬂmcabdapsf some transformedi de
variety of fenamic acid derjvatives, i ncI udi.ng ce tal n henyl am no

benzhydr oxani ¢ acie lines toprolifesae independently of nts. The reference
fails to descyi be f ob.:hhei r ki nase
o Bi tory activity. e rﬁﬂ&ﬁn&?ﬁ%%ﬁ%ﬂb?thi‘s'?ﬁ%n’hﬂﬂ%ﬂ ipgelr ki

I NVENTI ON 5 benzhydroxam1c Tbidderivuends i@ whihodie ﬁhmylﬂngomhmdxté& atahio
phenyl am no zhydroxam ¢ acid derivatives are ki pase

i nhi bitors and aﬁ-pomhora bromo or iodgsUnited SigtesPatent NﬁgSﬂﬁé:Ill]QéFS&{qs%sea

di seases such as cancer. ri asis e onpounds
are defined by FO Variety [OZ? amic a¢1d%@ﬂv£tﬁ§ets B&ﬁhﬁl\%ﬁenmn rPhenyl-ml(;fnoc Rlerr]

i s hydrogen, hydrmyﬂ;emb a@l‘ifeh]vaﬂé\sl}’és anﬁ[-ﬁﬂﬁﬂmﬁﬁ&raheﬂtkkﬂwmféiﬁl@ fails

trifluoronethyl, or hydr.ogen; . 20
Rlerr], Rerr], andeRfriberthe compmaddsithis wv&n@omgaﬂxsgécwaswdnbtm PGV
trifluororrethyl Cerr]-Cerr] alkyl, Cerr]-Cerr]

al koxy, nitro, CN, or (OorNH[err]-(CHerr])[err]- R[err] wher e

Rl err] is hydrogen, hydroxy, COerr]Hor NRerr]Rerr]; nis O0to
4; 10 SUMMARY OF THE INVENTION

This invention provides 4-bromo and 4-iodo phenylamino
benzhydroxamic acid derivatives which are kinase inhibitors and as such are
useful for treating proliferative diseases such as cancer, psoriasis, and restenosis.

The compounds are defined by Formula I

Re

1*2 C—N—O—R,
R,

15 I

Brorl

wherein:
Ry is hydrogen, hydroiy, C1-Cg alkyl, C1-Cg alkoxy, halo, trifluoromethyl, or
CN;
Rj is hydrogen;
20 R3, Ry, and R independently are hydrogen, hydroxy, halo, trifluoromethyl,
C1-Cg alkyl, C1-Cg alkoxy, nitro, CN, or (O or NH)p-(CHp)p-Rg, where
Rg is hydrogen, hydroxy, CO2H or NR R} 1;

nis0to4;



-4- mis 0 or 1; Rlerr] and Rl err] independently are
hydrogen or (Jerr]-Clerr] alkyl, or taken together with

the nitrogagolegpidksch they are attached can conpl ete a 3- topdfuswmses
cyclic ring optionally containing one, two, or three additional heteroatons
5

selected fromO, S, NH or NClerr]-Cferr] alkyl; R6
I's hydrogen, (Jerr]-(err] alkyl, C-C[err]=4€[err] al kyl , aryl,
aral kyl, or C[err!- :lrr] cycl oal kyl; 10 R7 is hydrogen, C[err]-Cerr]
al kyl, derr]- Pkenyl, Cerr]-Cerr] alkynyl, Cerr]-Clerr]
(cycl oal kyl Rjgand Ryp mdependlihtl?hﬁd Ipairbgen T -8R alldyif, orQakenitogetlierawith

het er oat om sel ected from O, NR[err]); or Rerr] and
R7 taken together wi tﬂtrilhcgdii-tﬁvﬂﬁcmhbyhrddtayhaf&ncompletea3-to 10-memtet t ached
can conplete a 5- to 10-menbered cyclic ring, opt

cont ai ni ng one, two, cylicringptionally camainngans, B, Sﬁg“%"egdélé‘f%l heterpatpmss o
15 - NR[err] 9‘1;‘] I any of the foregoing

al kyl , al Eenyl and al'kyny fromO %N}é’a%ﬁg(tlmg aﬂéy‘i'; unsubstituted or
substituted by cycl oal kyl (or cycl ogg kyl optionally containing a
heteroat om sel ected fromQ, S, or NRjferr]), aryl, aryloxy, heteroaryl, or
het er oar yl oxy. is hvd cqfe gﬂ“@d wharylave Fornula 11 [err]
where Rlerr], RFgrl??y r&feenr’r]l, g[ _ry OI;[@? ? w R[err] are as defined
above. Especially prefaityl st G4-€1¢ cycloalkyl

10 R7 is hydrogen, C1-Cg alkyl, C»-Cg alkenyl, C»-Cg alkynyl, C3-Cjq (cycloalkyl

or cycloalkyl optionally containing a heteroatom selected from O, S, or
NRg); or Rg and R7 taken together with the N-O to which they are

attached can complete a 5- to 10-membered cyclic ring, optionally
containing one, two, or three additional heteroatoms selected from O, S, or
15 NRjoR11;
and wherein any of the foregoing alkyl, alkenyl, and alkynyl groups can be
unsubstituted or substituted by cycloalkyl (or cycloalkyl optionally containing a
heteroatom selected from O, S, or NRg), aryl, aryloxy, heteroaryl, or

heteroaryloxy.
20 Preferred compounds have Formula 11
R
R, H
N
1I

Brorl

where R, R3, R4, Rs, Rg, and R7 are as defined above. Especially preferred are
compounds wherein R is methyl or halo, and R3, R4, and R are halo such as

fluoro or bromo.

25 Another preferred group of compounds have Formula I1I



conpounds whwosmdkerr] is nethyl or halo, and Rerr], R errpcrandsiidios:’ |

are hal o such as fluoro or brono. 25 Anot her preferred
group of compounds have Fornula I11 '

-5- [err] wherein Rlerr], Rerr], Rerr], Rerr], and
Rlerr] are as defined above. The nogt preferred conpounds are
those wherein R err] is nethyl or halo sugh as F, Br, d, and |

Rlerr] is hydrogen or halo such as flu , R4 is CMMas 5
fluoro, and R err] is hydrogen or hal o |suchms fl §ioro or bfono. Such
conpounds have the fornulas | N

1
Brorl R; Rs

wherein R}, R3, R4, Rs, and R7 are as defined above.
The most preferred compounds are those wherein R is methyl or halo

such as F, Br, Cl, and I, R3 is hydrogen or halo such as fluoro, Ry is halo such as

5 fluoro, and R5 is hydrogen or halo such as fluoro or bromo. Such compounds have

the formulas

o 0
H3 or h}a{lo C —NH0R7 H3 or hﬁlo C ——NHOR7
N N

Brorl Brorl F
F F
0] 0

Il ]
CH; or halo C—NHOR, CHg or halo C —NHOR,
Brorl
F

Brorl F Br

peiseps

N :
F

Specific compounds provided by the invention include the following:
10 3,4,5-Trifluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-benzamide;
5-Chloro-3,4-difluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-
benzamide;
5-Bromo-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-hydroxy-
benzamide; '
15 - N-Hydroxy-2-(4-iodo-2-methyl-phenylamino)-4-nitro-benzamide;




Speci fi c conpounds provided by the invention include the follow ng: 10
3,4,5-Trifluoro-N hydroxy-2-(4-iodo-2-net hyl - phenyl am no) - benzam de;

5- Chl or o- 3, Aydiohp i@k 0- N- hydr oxy- 2- (4-i odo- 2- et hyl - phenyl am npg-rus9es/13106
benzar m de;

5- Brono- 3, 4-di f| uor o- 2- (2-f | uor o- 4-i odo- phergll am no) - N- hydr oxy-

benzam de; 15 -0-

Ny oxy- 2- (4-1 0do- 23 324 it e AR ickoieh R SR AN Broxy-benzamide;

3, 4, 5-Tri f | uor o- 2- ( 2- 5iCHI6r0-3}4-diftire2eylvibFoAciod dtphyilylanino) M hados P
5-Chl oro- 3, 4-di f] uoro-2-(2-fl uoro-4-iodo-phenyl am no) - N hydr oxy-
benzami de; benzamide; _ _

> Bromo- 2- (2- chl or 0- 45 kg PH B iBI- P 0dophtn§labmitiS)- £ i sto Rohy drowy-
2- (2-Fl uor 8- 4- i obkshzaédey| am no) - N- hydr oxy-4-ni tro- benzam de;

2- (2-Chl or 0- 4-i odo- phenyl am no) -3, 4, 5-trifl uoro- N hydroxy-benzam de;
5- Chl or o- 2- ( 2- chl or 0- 2-{2-Fnreideiago-phemdammo)-Nrhydrony-d-nitrashenzamide;
benzam de; 10 . . . .
5- Br onp- 2- ( 2- br ono- 4- ??S%’&hpl) r8h491°gﬁ?prk‘8?¥l§l?m°c}'i r‘}’ﬁz%?%‘-‘W'ﬁ%\YSWY -benzamide;
benzam de; 5-Chloro-2-(2-chloro-4-iodo-phenylamino)-3,4-difluoro-N-hydroxy-

2- (2- Chl or o- 4-i odo- phenyl am no) - N- hydr oxy--4- net hyl - benzam de;

2- ( 2- Br onp- 4- i odeeNEABIAE ani no) - 3, 4, 5-tri f | uor o- N- hydr oxy- benzani de;

2- (2- Bromggp4-1i odo- phe?-)ﬂr%@&-éfoﬁm- -ri&dof-”plfeh%hhH&Q&-’X}H&(&B%X@d&y
benzam de;

2- (2- Brono- 4- i odeenzlmidet am no) - N- hydr oxy- 4-ni tr o- benzam de;

4- Fl uoro-2-(2-fluoro-4-i phenyl am no) - N- hydr oxy- benzam de;

3, 4- [C)i1 }‘Iuoro- z-g 2-f|h 2 |% .-PtﬁhiS‘dB‘][P@ﬁ‘}Xl&‘ﬁil\ft% w#yayﬁxlyc%hbérmaa@e;
(2l oro- &1 oo phatrbagiolods s OV SNOABOAT ey Broamice,
(

2- Br ono- 4- i odo- phe2x2-Bromo}-ibdbphenylabino)-drchiorokB;4-diflaoie-N-hydroxy-

2-
2-
2-
2-(2- Brorrg- 4-i odpo- phegl am no) -3 , 4-di fluoro- N hydroxy-benzam de;

N- Cycl opr opy! met PRFMEes 5 ¢ i f| uor o- 2- (4-i odo- 2- net hyl - phenyl ani no) -

2-(2-Bromo-4-iodo-phenylamino)-N-hydroxy-4-nitro~benzamide;
4-Fluoro-2-(2-fluoro-4-iodo-phenylamino)-N-hydroxy-benzamide;
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-hydroxy-benzamide;
2—(2-C_hloro-4-iodo-phenylamino)-4-ﬂuoro-N-hydroxy—benzamide;

20 2-(2-Chloro-4-iodo-phenylamino)-3,4-difluoro-N-hydroxy-benzamide;
2~(2-Bromo-4-iodo-phenylamino)-4-fluoro-N-hydroxy-benzamide;
2-(2-Bromo-4-iodo-phenylamino)-3,4-difluoro-N-hydroxy-benzamide;
N-Cyclopropylmethoxy-3,4,5-trifluoro-2-(4-iodo-2-methyl-phenylamino)-

benzamide;

25 5-Chloro-N-cyclopropylmethoxy-3,4-difluoro-2-(4-iodo-2-methyl-

phenylamino)-benzamide;
5-Bromo-N-cyclopropylmethoxy-3,4-difluoro-2-(2-fluoro-4-iodo-

phenylamino)-benzamide;
N-Cyclopropylmethoxy-2-(4-iodo-2-methyl-phenylamino)-4-nitro-

30 benzamide;
N-Cyclopropylmethoxy-3,4,5-trifluoro-2-(2-fluoro-4-iodo-phenylamino)-

benzamide;



benzani de; 30 99/01426 PCT/US98/13106

5- Chl or o- N- cycl opr opyl net hoxy- 3, 4-di f | uor o- 2- (4-i odo- 2- net hyl -

phenyl am no) - benzani de;

5- Brono- N- cycl opr opyl net hoxy- 3, 4-di f | uor o- 2:7('2-f | uor o- 4-i odo-

phenyl am no) - benzam dg; N 2 Adi (). ado.

N- Cycl opr opyl net hoxy-g-CP!lqrf)(%\égy P%PKWQ%%’Q’n%‘;a%ﬂH%K)O 4-(2n|ﬂ%ur)%)-4 é%do

benzam de; phenylamino)-benzamide;

N- Cycl opr opyl net hoxy- 3,4, 5-trifl yoro-2-(2-fluporaq-4-iodo- phen)fl am no) -

benzani de: 5-Bromo-2-(2-chloro-4-iodo-phenylamino)-N-cyclopropylmethopxy-

5- Chl oro- N-cycl -.3, . 4-di fl uoro-2-(2-fluoro-4-iodo-
ﬁggﬁ%{%ﬁ%@ﬂi&’mﬁe,

phenyl am no) - be ; _

5- Br ono- 2-£ 2- chl or o- ANLO#obpylitletitxyD- (D166 PRIdePpHeBlakiiNd)-4-nitro-

3, 4-di fluoro-benzam de; = 5

N- Cycl opr opy! netbesggmizle; 2- f | uor o- 4- i odo- phenyl ani no) - 4- ni t r o-

benzam de; . . .
2-(2- Chl or o- 4- i odo- prERy ARG IoReRberdaminMsY FlgRtpPylmethony-3.4 siflyoro-
benzami de, benzamide;

5- Chl or 0- 2- (2- chl or o- 4-1 odo- phenyl am no) - N-cycl opr opyl nmet hoxy- 10

3, 4-di f1 uor o- benzami d#Chloro-2-(2-chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-

5- Br ono- 2-6 2- br ogm:d?ﬁﬁogggégher}&;am no) - N- et hoxy- 3, 4-di f | uor o-

benzam de,1

2- (2- Chl or 0- 4- i odo- ph ' e it o
(2 Cone. L0 phemapimo bt A RMOENCA s

2- (2- Brono- 4-i odo- phenyl am no) - N-cycl opro oro- 15
benzam de; benzamide;

2- (2- Brono- 4-i odo- phe | no).-5-.chlorqg-N: c opr opyl net hoxy- 3
, 4§ di f1 uor o- blan zampd eil&-%moro%-lodo-p eny. amm(}ﬁ\&-e oxg}a-rrﬁ?ro- e)r(1¥arn1dc;

g-e(n 3;5{ gren_)‘ gbl 0do- pheny? RrameU-1Nds pheRRARRY) R RS YropyMdthéky-3,4,5-trifluoro-
N- Cycl opr’bi)yl et Yeoggmief | uor o- 2- (2- f | uor o- 4-i odo- phenyl ani no) -
benzam de;

N- Cycl opr opyl net hoxy-%f,(%rpa‘?ql?'éa%?’é’-h(’%l‘ﬁ“&t??é: shiorgN-cyglontaryimethexy-

benzani de; _ 3,4-difluoro-benzamide
2-(2-Chloro-4-i odo- phenill am no) - N-cycl opr opyl et hoxy-4-fl uoro- 25
benzani de: 2-(2-Bromo-4-iodo-p! enylammo%—N—cyclopropylmethoxy—4-nitro-

2-(2-Chl oro-4-i - yl am no) - N- cycl opr opyl nmet hoxy- 3, 4-di f | uor o-
benzam de; 05%?.28{1%3, 2- (2- Brono- 4-i odo- phenyl am
i no) - N- cy20 opr opy! met NaGyelabrbpylfiethoxy-4-fluoro-2-(Zflaéis-4.&sdo3shenylamino)-

2-(2-Brono-4-i odé)e-rlg;}gin e! am no) - N-cycl opr opyl net hoxy- 3, 4-di f| uor o-
N-Cyclopropylmethoxy-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
benzamide; _
2-(2-Chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-4-fluoro-
25 benzamide;
2-(2-Chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-3,4-difluoro-
benzamide;
2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-4-fluoro-
benzamide; |
30 2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-3,4-difluoro-
benzamide; _
4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-N-isopropyl-
benzamide;




benzam de; . .

4- Fl uor o- N- hydr oxy- 2- (4-1 odo- 2- net hyl - phenyl am no) - N-i sopr opyl -

benzam de; W0 9901426 PCT/US9833106
N- Cycl opr opyl net hoxy-3 , 4, 5-trifluoro-2-(4-iodo-2-nethyl -phenyl am no) -
benzam de;

4- Fl uor o- N- hydr oxy- 2- (4-i odo- 2- net hyl - pheni?'am’ no) - N- et hyl -

benzam de; 5 N-Cyplopropg'lmethoxy-3,4 5-triﬂuoro-2-84-iodo-_2-methyl-phenylamino)-
4- Fl uor o- N- hydr oxy- 2- (4-i odo- 2- net hyl - phenyl am no)-5-nitro-

benzan de; benzamide;

2-(2-Chl oro-4-iodo-p | am;n0)- N- oxy-4-nitrosbenzam de;

3, 4- Di f | uor o- N- hydr ox¥~ PPZNF}E)&BQ"Z%‘{'M%%WIW?Q?‘-‘%E’S%HM‘@{I'

2- (2- Chl or 0- 4- i epzapkiagy! am no) - 4-f1 uor o- N- hydr oxy- benzam de 10 (HC
salt);

ﬁ- (2- ChljorSO- 4- i odo- pHeRlpbroNrhydrokyt2-(biadorp-tethyl pheuylaming) $anitroy | oxy) -

enzamn de; o

3, 4-Di f I uor o- 2- ©s0za4id8:0- 4- | odo- phenyl ani no) - N- cycl obut yl net hoxy-

benzam de; 15 2-(2-Chloro-4-iodo-phenylaming)-N-hydroxy-4-nitro-benzamide;

5- Br ono- 2- ( 2- chl or 0- 4-1 odo- phenyl am nd) - N- ("2- di'net Ryl am no- et hoxy) -

3, 4-di f | uor o- benzani det-RiflsirgdN-bydrowy-26d-iodo-2-methyl-phenylamino)-benzamide;

géﬁ;gm);jcza? (2-chloro- i_-d2981(1)lb%%—?gdo%ﬂerrll())')ain?ihél)iﬂﬂfuloyoqf\l%y%rg)}ly%gnz\émx mide

b4- Difl gomo- 2- ( ZHChE46)p- 4- i odo- phenyl ami no) - N-cycl opr opyl met hoxy- 20
enzamn de; . .

5- Br omp- 2- ( 2- chl or o- 2-Rddljopshi-igdo-phenylantine)yHilypraoNytetrahiidsoypygan-2-yloxy)-

di f ' uoro- benzamyde,  .q..

5- Brono- N-cycl g}? Xy r%%?’hoxy- 3, 4-di fluoro-2-(4-iodo-2-nethyl -

phenyl am no) - benzami Gflt-Dﬂ?ﬁxoro-Z-(Z-ch_loroA-iodo-éahenyl_amino)-N—cyclobutylmethoxy-

5- Bronp- N- cycl ogent yl,ggt hoxy- 3, 4-di f | uor o- 2- (4-i odo- 2- net hyl -

phenyl ami no) - be ¥ZR4#HMEE; and _ _

phenyl a 1) - benzan qepterto:2 82 4nfikd-saAepet e BRI Rh M laming: cfhons)-

phar maceuti cal Bgkdifluata-bsyzamidepnomohygdroghlddide salt,conpound of Fornul a |

together with a phar eut i | y acceptab] e excj pient .. di | uent,
carrier. Preferred f%ﬁ%ﬁﬁ"% ueéo-a yi’#’“‘!‘ﬁ)ﬁ#o‘i@&%‘i"nﬂ‘}b’ld&’@rr ed

conpounds toget Begzaigd an excipient, diluent, or carrier.
3,4-Difluoro-2-(2-chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-
20 benzamide; , .
5-Bromo-2-(2-chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-3,4-
difluoro-benzamide;
5-Bromo-N-cyclohexylmethoxy-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-benzamide;
25 5-Bromo-N-cyclopentylmethoxy-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-benzamide; and
5-Bromo-N-cyclobutylmethoxy-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-benzamide.
This invention also provides pharmaceutical formulations comprising a
30 compound of Formula I together with a pharmaceutically acceptable excipient,
diluent, or carrier. Preferred formulations include any of the foregoing preferred

compounds together with an excipient, diluent, or carrier.

or



9 The wwg&s of Formula | are potent and sel ective i ngi-piEdansS1def
S, parti f

ki nase enzy cularly MEK[err] and MEK[err]. They are, therefore,
useful to treat subjects suffering fron1cang§r and other proliferative

di seases such as psoriasis, restenosis, autolnmune di sease, and

at heroscl erosi s. The ThegumpsimdeofFesmdal atd potevlahd selettivd ihhibitosaif kieeeer s
such as breast cancer, colon cancer, prostate cancer, skin cancer, and
pancreatic cancemzymgd nrapigiashidMEKenand MEKs. They are; thergfare; usafulgp dreat

di abet es, hepat onggal y, cardi.onegal y, zhei ner' s di sease, cystic filhrosis,
and viral di seasglijefw@ffm&ﬁioehwaﬁew@é&ﬁq preliferive iscasis e ALPIOERSIS,

o1 oot i vo. amount CAFIG: SstohRRE fivestt, BR{MREALALIRS, The Suboliheel, ||,
enmbodi nent5 of t hispedialiyeweil-guitédmorteeat Banpemwudie ds bieastwancerf calo caneer) pebstite t he
i nvention for the preparation of a nedicanent _for inhibjting MEK enzynes in
a man’galj o AESERTFAR cweamémﬂsa%%ﬂnﬁﬁrﬁﬂhaﬁomaﬁndsmﬁlSP&ﬁ_umbf i s
provi de e us 0 Y e. r Q a
et cament to t rigy sBoKSHRBHRE epabltebly! ERlloRibert ALEiESPMEL 15
treating a prolifileosis) and vilab disssse. Thehmiveriproprovides a imetitdd sftinhibitingMMEK
treating heart failure, treating, he&%t onegal y, treating cardi onegaly,
treating di abet eezymeaand thy foregainedis eges ddaiaistering 40 R Agbie eptive

conT unct T ) W { eRAR 6Ph OBl i Lo oy and Lreat ing cystic

Det ai | ed, Deacription of the Invention As used herein, the term™"aryl"
means a cyclic, bicyclic, or tricyclic aromatic ring noiety having from
five to twelve carbon ato | I quﬂzjinclude
phenyl, naphthyl, and fl u?gﬁ%ﬁﬁﬁﬂh@ﬁgﬁﬂﬁ%@ﬁ g@ggs itute %y one, two,
or three groups selected fromfluoro, chloro, brono, iodo, alkyl, hydroxy,

al koxy, nitro, or am po. Typical.,substdtut,ed aryl qgroups j.nclude ..

3-f | uor ophenyl , 3,5- d&%ﬁ%@{fp‘ ethxg/'efrm4-aﬁ¥bit ?‘bﬁ?&%ﬁfﬁ‘g G bityelic, or ticyelic

2- et hyl - 4- chl orforhatiéting oicty aving fifoml five € tveies carbon atbhs. EQiriplesés/ | Oxy”
means an aryl group bonded throu%h an oxygen atom_for exanpl e phenoxy,

3- br onophenoxy, tipisakasyl greyps ingkede pheaylynaphthyl, sod Slwerenyl The aryl maxbesr oar y|

e b . . . ; . . : ;
four o ofsven bRty e, i, O b€ efhBE Rioclod KO ARG, IS e I
fromQ S, or Nalkplghyiresy, ali®kyoeitrtolieydminohT iyl substitited vyl ghyips imlyde

triazolyl, thiazolyl, xanthenyl, )
y 3-ﬂ¥10rophenyl, 3,5-¥ixmethoxyphenyl, 4-nitronaphthyl, 2-methyl-4-chloro-

7-aminofluorenyl, and the like.
The term “aryloxy” means an aryl group bonded through an oxygen atom,

20 for example phenoxy, 3-bromophenoxy, naphthyloxy, and 4-methyl-
1-fluorenyloxy. |

“Heteroaryl” means a cyclic, bicyclic, or tricyclic aromatic ring moiety
having from four to eleven carbon atoms and one, two, or three heteroatoms
selected from O, S, or N. Examples include furyl, thienyl, pyrrolyl, pyrazolyl,

25 triazolyl, thiazolyl, xanthenyl, pyronyl, indolyl, pyrimidyl, naphthyridyl, pyridyl,
and triazinyl. The heteroaryl groups can be unsubstituted or substituted by one,
two, or three groups selected from fluoro, chloro, bromo, iodo, alkyl, hydroxy,
alkoxy, nitro, or amino. Examples of substituted heteroaryl groups include

chloropyranyl, methylthienyl, fluoropyridyl, amino-1,4-benzisoxazinyl,

30 nitroisoquinolinyl, and hydroxyindolyl. -
This Sheet Has Been Replaced
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9a pyronyl, indolyl, pyrimdyl, naphthyridyl, pyridyl, and triazinyl. The
het eroaryl groups can be unsubstituted or substituted by one, two, or three
groups sel eM@&WM4$m f| uoro, chloro, brono, iodo, alkyl, hydPSHUSIEIKELy
nitro, or am no. Exanples of substituted heteroaryl groups i ncl ude

chl or opyr anyl , met hyl thi enyl, fluoropyrigyl, am no-1,4-benzisoxazinyl,

ni troi soqui nolinyl, and hydroxyi ndol yl.

REPLACENMENT SHEET The heteroaryl groups can be bonded through oxygen to make

heteroaryloxy groups, for example thienyloxy, isothiazolyloxy, benzofuranyloxy,
pyridyloxy, and 4-methylisoquinolinyloxy.
The term “C1-Cg alkyl” means straight and branched chain aliphatic
5 groups having from one to eight carbon atoms. Typical C1-Cg alky!l groups
include methyl, ethyl, isopropyl, tert.-butyl, 2,3-dimethylhexyl, and
1,1-dimethylpentyl. The alkyl groups éan be unsubstituted or substituted by
cycloalkyl, cycloalkyl containing a heteroatom selected from O, S, or NRg, aryl,

aryloxy, heteroaryl, or heteroaryloxy, as those terms are defined above. Examples

10 of aryl and aryloxy substituted alkyl groups include phenylmethyl, 2-phenylethyl,
3-chlorophenylmethyl, 1,1-dimethyl-3-(2-nitrophenoxy)butyl, and
3,4,5-trifluoronaphthylmethyl. Examples of alkyl groups substituted by a
heteroaryl or heteroaryloxy group include thienylmethyl, 2-furylethyl,
6-furyloxyoctyl, 4-methylquinolyloxymethyl, and 6-isothiazolylhexyl. Cycloalkyl

15 substituted alkyl groups include cyclopropylmethyl, 2-cyclopentylethyl,
2-piperidin-1-ylethyl, 3-(tetrahydropyran-2-yl)propyl, and cyclobutylmethyl.

“Cp-Cg Alkenyl” means a straight or branched carbon chain having one or
more double bonds. Examples include but-2-enyl, 2-methyl-prop-2-enyl,
1,1-dimethyl-hex-4-enyl, 3-ethyl-4-methyl-pent-2-enyl, and 3-isopropyl-pent-

20 4-enyl. The alkenyl groups can be substituted with aryl, afyloxy, heteroaryl, or
heteroyloxy, for example 3-phenylprop-2-enyl, 6-thienyl-hex-2-enyl, 2-furyloxy-
but-2-enyl, and 4-naphthyloxy-hex-2-enyl.

“Cp-Cg Alkynyl” means a straight or branched carbon chain having from
two to eight carbon atoms and at least one triple bond. Typical alkynyl groups

25 include prop-2-ynyl, 2-methyl-hex-5-ynyl, 3,4-dimethyl-hex-5-ynyl, and 2-ethyl-
but-3-ynyl. The alkynyl groups can be substituted by aryl, aryloxy, heteroaryl, or
hetefoaryloxy, for example 4-(2-fluorophenyl)-but-3-ynyl, 3-methyl-

~ 5-thienylpent-4-ynyl, 3-phenoxy-hex-4-ynyl, and 2-furyloxy-3-methyl-hex-
4-ynyl.

30 The alkenyl and alkynyl groups can have one or more double bonds or

triple bonds, respectively, or a combination of double and triple bonds. For



-10- WO 99/01426 The heteroaryl groups can be bonded thr pgghisosssagh to

make et eroaryl oxy groups, for exanple thienyl oxy,
i sot hi azol yl oxy, benzof uranyl oxy, yridyl oxy, and
4- et hyl i soqui nol i nyl oxy. ' -fhre term"C [err]-Cerr] alkyl™

means straight and branched chain aliphatic.., 5. . r Vi from
one to eight car%‘é‘ﬂ’p&?’ SYRC %PEE‘FV‘&FE’Pﬁ] a‘t‘f[béq'?]d %M&)&?E@%g&e%ex@en—
include nmethyl, £yl 3-nelRAPphenylfeRt-2-enRiiyy], and RtllemgabiychBesydn-5-ig.
1,1 -dinet hyl pent %M The al kyfz_gryoﬁtfgs can g?hnsubstiltﬁsgtﬁ%. or substituted
by cycl oal kThe teny ECal jy¢yclanticyd’ means ainoreammaticaingses fusedaingsr om
O S or NRerr], aryl, aryl oxy, heteroaryl, or heteroaryl oxy,
as those terns containing fiem turse tenssarhon atomsoExamples inglyde cyglopsanyl.oxy

S o O R oS B e AU gobens. he
3, 4, 5- trifluor o danvdpiBhally contain dMbeRFoMbm3tleried Fron 05 SsUPNRig! Shdtrbips?

het eroaryl or heteroaryl oxy group include thienylnmethyl, 2-furylethyl,

6- furyl oxyoct yl ,indlud@teteahgdivfieyly tewalipdiopyirolyh vdtabydwbemiofimahyl, hexyl .
Cycl oal kyl 15 substituted al kyl groups_ Include cycl opropyl nethyl,
2- cycl opent yl et tagtahydroindolyl, ando ohengothiofpranyly | |

“qerr] Qerrt A kenys Kb Rs @i BRHbY IRy e N ey ng
2" ot yl -9 op. 2 (CREDR P ERafpRS Bf SychiHBAR, & alorf W anin ity

3-et hyl - 4- net hyly_ g : ﬁfm _Rﬁﬂ} (N - eryl . The
al kenyl groups c%%ﬁg{geésiw@b?’u?g‘&lw a?%?&gry (%%?ghgt er%‘gﬁlﬁ?&or
het er oyl oxy, f oriseprepylamin®)-phepydrpinop2-PNeacytylantino Rethoyy, @ 2- enyl ,

2-furyl oxy- . but - 2-enyl, and, 4- napht xy-.hex- 2-enyl ..
"Cerr]-derr] ,@WW’M‘H@%@‘&@WPQ}'BH x&“‘ﬂ%&@ﬁéﬁ%’&%@ﬁ“ﬁ%’@%i ng
from two t i '

Typi cal al kynyl gr oup?%gmn&ﬁ\dgﬁ%%t@%%ﬁgﬂgfﬁgﬁdﬁmﬁ%& deg%lgv-a?gy £

3, 4-di net kﬁ/lb heﬁcﬁnl_jalw![ qand:ed:ra;agel;dﬁ;rbm clommerci;dl%' amilabBT starying nidterials k&hil;it,xg
groups can be substit.ute at oxy, ., hetecoaryl, or, .
het er oar yl oxy, fs@ff'&‘éilﬁFﬂfﬂ@%ﬁo(ggsfvmg#%?}ﬁ%{%ﬁ‘?ﬁd%#&i‘ér?iga}nl%gmlﬁW'-A

5-thi enyl pent - 4-yygich], syRehekig &%%é@&ﬁg%yétmﬁamb&iﬁ&wd.%- 15 With 2 e x-
4-ynyl. 30 . The al kenyl and al Kynyl groups can have one or

more doubl e bondeneeic acid having aleaying ghompds therepgsitian toediye a pherylaminbi nat i on
of double and trbI lgic %8%39211‘:1 tﬁgﬁ reacting the benzoic acid phenylamino derivative with a

20 hydroxylamine derivative. This process is depicted in Scheme 1.



exanpl e, typical groups having both double and triple bonds include

hex- 2- en- 4-ynyl, 3-nethyl-5-phenyl pent-2-en-4-ynyl, and

3-t hi enyl oxyeohemstsds en- 5- ynyl . The term " ePCTAUSH8A31(6
cycl oal kyl " neans a non-aromatic ring or fused rings cont ai ni ng
fromthree to ten carbon atons. Exanples |Eﬁlude cycl opropyl, 5
cyclobutyl, cyclopenyl, cyclooctyl, bicycltfieptyl, adamantyl, and

cycl ohexyl . The ring can opthﬁﬁhhglcontaln a het er oat om sel ect ed
fromQO S, or NRerr]. Such groups i ncl ude tetrahydrofuryl,
tetrahydropyrrol yl, octahydrobenzofuranyl, oct ahydr oi ndol yl, and
oct ahydr obenzot hi of uranyl . Rerr], QJerr], and R[err] can

i ncl ude groups defined by the term (O o NH)[err]- MO

(CHerr])[err]-Rerr]. ExarrpIRs of suchjd-oups are &nirfet hyl

2- am noet hyl , 2- am et hyl anN@P 3- ami nopr opoxy,

NN- di et hyl am no, 3-(N-nethyl - i sop OF f0) - propyl am no,

2- (N-acetyl am no) - et hoxy, 4- (N-

di et hyl am nocar bonyl am no) - bu nd 3-( N—cycl St Oy | an‘?no) - pr opoxy.

The 4-bronmo and 4-iodo phBnetlni no~benzhydr oxani ¢/attd\Rgri vatives of 15

Formula | can be prepared from commercially avai I(i%bl e stdarting materials
1? I

utilizing synt heti ¢ net hodol ogi es -known to those skilled in
organi c chemstry. A typi cal synth ®is carried out by reacting
a 4-bromo or 4-iodo aniline with a benz?j c acid having a | eaving
group at the 2-position to give a phenylamn benzoi ¢ acid, and
then reacting the benzoic acid phenyl am no d i vaTQu@H\A th a 20

hydroxyl ani ne derivative. This prdRgss is de icted in Schene 1.

-12- Nch 1 [err]

Brorl

1,‘6
ﬂ o

Brorl

where L is a leaving group, for example halo such as fluoro, chloro, bromo or
iodo, or an activated hydroxy group such as a diethylphosphate, trimethylsilyloxy,
5 p-nitrophenoxy, or phenylsulfonoxy.

The reaction of the aniline derivative and the benzoic acid derivative
generally is accomplished by mixing the benzoic acid with an equimolar quantity
or excess of the aniline in an unreactive organic solvent such as tetrahydrofuran,
or toluene, in the presence of a base such as lithium diisopropylamide, n-butyl

10 lithium, sodium hydride, and sodium amide. The reaction generally is carried out

at a temperature of about -78°C to about 25°C, and normally is complete within



" sodium am de. TR

where L is gydhoayissg group, for exanple hal o such as fluoro, BGTASYE/13bA60ND
or I odo, or an activated hydroxy group such as a diethyl phosphat e,

trimethylsilyloxy, 5 p- ni trophenoxy, @Qr phenyl sul f onoxy. :
The reaction of the aniline derivative and t'/he benzoic acid derivative

general ly is accgynld pdiirsiobollt X uays. THE phitiéOédn trisslatthilby rémoviigith®! ar

€
quantity or excess of the “ani ige In an unreactive organic sol vent
such as t et r ahydoivent; for,example by evapotatibnander reducetl pressurecarskfusthenpusified, such

2 i ST e b ot Bl

t enper at ure of %t?é?i‘l'ltatiéxzs[ err]C to about 25[err]C, and normally is conplete
W t hin ' - 13-
5 The phenylamino benzoic acid next is reacted with a hydroxylamine

derivative HNRgOR?7 in the presence of a peptide coupling reagent.

Hydroxylamine derivatives that can be employed include methoxylamine,
N-ethyl-isopropoxy amine, and tetrahydro-oxazine. Typical coupling reagents
include 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ),

10 1,3-dicyclohexylcarbodiimide (DCC), bromo-tris(pyrrolidino)-phosphonium
hexafluorophosphate (PyBrOP) and (benzotriazolyloxy)tripyrrolidino
phosphonium hexafluorophosphate (PyBOP). The phenylamino benzoic acid and
hydroxylamino¢ derivative normally are mixed in approximately equimolar
‘quantities in an unreactive organic solvent such as dichloromethane,

15 tetrahydrofuran, chloroform, or xylene, and an equimolar quantity of the coupling
reagent is added. A base such as triethylamine or diisopropylethylamine can be
added to act as an acid scavenger if desired. The coupling reaction generally is
complete after about 10 minutes to 2 hours, and the product is readily isolated by
removing the reaction solvent, for instance by evaporation under reduced pressure,

20 and purifying the product by standard methods such as chromatography or
crystallizations from solvents such as acetone, diethyl ether, or ethanol.

An alternative method for making the invention compounds involves first
converting a benzoic acid to a hydroxamic acid derivative, and then reacting the
hydroxamic acid derivative with an aniline. This synthetic sequence is depicted in

25 Scheme 2.




about 2 hours to about 4 days. The praduct can be isolated by renoving the
sol vent, for exanple by evaporation under reduced pressure, and further
purified, wO099/01426i f desired, by standard rret hods such as cRCTMSIRITMGDNY,

crystallization, or di stillation. The phenyl am no
benzoic acid next is reacted with a hydr oxﬁ]am ne derivative
HNR6OR7 in the presence of a peptide coupling reagent.

Hydr oxyl am ne derivatives that can be erggheme® i ncl ude net hoxyl am ne,

N- et hyl -i sopropoxy am ne, and tetrahydro-oxazine. Typical coupling reagents
i nclude 2-ethoxy- 1 -ethoxycarbonyl -1, 2-di hydroqui noline (EEDQ, 10

1, 3-di cycl ohexyl carbodi i m (DCC), bromo-tris(pyrroldi RY) - phosphoni um
hexaf | uor ophosphat e ( PyBr and (benzot ri azol yl oxy)ttli pyrrolidi no
phosphoni um hexaf | uor ophospgat gg( PyB The phenyl anOroNve@otRyaci d and
hydr oxyl am no derivative nofmally ar 61 xed in approxijmately eqw nol ar

quantities in an unregctivesQrganic ﬁél ng' uch lag il or onet hane, 15

t et rahydr of uran, chl orof @ | ene, %eqw @ ntity of the
coupling r eagent g . A base su tri ¢ hyl ne or

di i sopropyl et hyl am ne can)ag’ added to act gS~#ENM acid scavenger if
desired. The coupling r tion nerally is R corrpRgt e after about

10 minutes to 2 hours, and the product is readily isolated by

removi ng the reaction solvent, for instance by evapoyation under reduced
pressure, 20 and purifying the product by standdrd hods such as

chr omat ogr aphy or crystallizations fromsaglve uch as acetone,
di et hyl ether, or ethanol. An alt grnatf ve net hod for
maki ng the invention conpounds invol ves first verting a benzoic
acid to a hydroxam c acid derivative, and then r
hydroxam ¢ acid derivative with an aniline. This/syn

R .
seduence i s

depicted in 25 Schene 2.
-14- Schene 2 err]
Brorl
f s
—-N—0—R
R, ‘j‘z C—N—0—R;
N
Rs
Brorl
R3 Ry

where L is a leaving group. The general reaction conditions for both of the steps in
Scheme 2 are the same as those described above for Scheme 1.

5 Yet another method for making invention compounds comprises reacting a
phenylamino benzhydroxamic acid with an ester forming group as depicted in
Scheme 3.



where L is a IeaV| group. The general reaction conditions fﬁ; §g§}] fk the
H@?re or ﬁeme

steps in 2 are the sane as those descri bed abov
5 _ Yét anot her nethod for making invention conpounds conpri ses
reacting a phenyl am no benzhydroxam ¢jsacid with an ester form ng
group as depicted in Schene 3.
-15- Schengghene 3 [err]
O Rg
R i
2 C—N—OH
Ry I
N
Rs + L-R7
Brorl
Ry Ry

[

8 fo
R C— N O0—R,

Bog sy

where L is a leaving group such as halo, and a base is triethylamine or
diisopropylamine.
5 The synthesis of invention compounds of Formula I is further illustrated

by the following detailed examples.

EXAMPLE 1
4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-benzamide
(a) Preparation of 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic
10 acid '

To a stirred Solution containing 3.16 g (0.0133 mol) of 2-amino-
5-iodotoluene in 5 mL of tetrahydrofuran at -78°C was added 10 mL (0.020 mol)
of a 2.0 M lithium diisopropylamide in tetrahydrofuran/heptane/ethylbenzene
(Aldrich) solution. The resulting green suspension was stirred vigorously for

15 15 minutes, after which time a solution of 1.00' g (0.00632 mol) of
2,4-difluorobenzoic acid in 10 mL of tetrahydrofuran was added. The reaction



base where L is a | eaving group such as halo and a
base is triethylam ne or di i sopropylam ne. 5

synt hesi s OWOiI%M®¥M36i on conpounds of Forrmula | is further il |5§W§P%El°6

by the follow ng detail ed exanpl es.

EXAMPLE 1 -16-

4- Fl uor o- N- hydr oxy- 2- (4-1 odo- 2- net hyl - phenyl am no) - benzam de (a)
Preparation of 24-Hiflinkebedzdié atiddn 10 niiedftetrahydrofiranwaniddednThe reattion

acid To a stirred sqlution contalnln 3.16 0.8.13er|) of
2- am no- temperatyge, Va5 alkoweed tq incrgaseslowly e 5‘?%?"6‘? Wi¥stlerr] C was

added 10 n (0., ?xﬁﬁgﬁﬁfr& het 1x ngsﬁrgdfbera&%hwpcgﬁ]ioﬁ ﬂﬁl‘lwaag‘ de in

tetrahydrof uran enzene ution. The

resul ting greercoftenbansl byrwap&aﬁan of the suivgmnmdei' ;edﬁcerd prbssure. Aqisows HGt es,
after which tine a solution of 1.00 g 80632 npl ) of
2, 4-di f | Udr ober(28Ya} was added-fo the mcemr%tann mﬂﬁ%lﬂteﬂflawa%{féfaa@déﬂth The

reaction

2, 4-difl uorobe ncg(g*lgrogteﬂbanfe.n'rlleoorﬁla_n 1gP h?sgtvgashdncf rd éM Lﬁsoﬁoviagsi t}elae(?cfeog cerﬁ%@ed
reaction |

t enper at ur e, atov\?\/f'nIi ?ﬁ%%’t‘n%‘fo nﬂJee r(gt ur 3 £ﬁg@ ﬁqregﬁ?oeﬂwa%s%%etrétﬁigﬁ?or 2
days. The r eactdffwhite fibersevhiels formed were calbectedrttyr waceumifiltratiay oinaed withof t he

concent rate. Jé%é%&hﬁ?i b VAR YRAT Ese 19 mm of HE) t6RMRA dri0 &t e,
The or ga%c pha(i?%%? esuec{ Ngtsoél) mpnfbtlt WS“‘Canem rated

1H NMR (400 MHz, DMSO): § 9.72 (s, 1H), 7.97 (dd, 1H, J=7.0, 8.7 Hz),

7.70 (4, 1H, J=1.5 Hz), 7.57 (dd, 1H, J=8.4, 1.9 Hz), 7.17 (d, 1H, J=8.2 Hz),

6.61-6.53 (m, 2H), 2.18 (s, 3H);

13C NMR (100 MHz, DMSO): 5 169.87, 166.36 (d, Jo_F=249.4 Hz), 150.11 (d,

15 JC.F=11.4 Hz), 139.83, 138.49, 136.07, 135.26 (d, Jc_F=11.5 Hz), 135.07,
125.60, 109.32, 104.98 (d, Jc.p=21.1 Hz), 99.54 (d, Jc.F=26.0 Hz), 89.43, 17.52;

19 NMR (376 MHz, DMSO): & -104.00 to -104.07 (m);
IR (KBr) 1670 (C=0 stretch)cm™1;
MS (C) M+1 =372.
20 Analysis calculated for C14Hj {FINO>:
C,45.31; H,2.99; N, 3.77.
Found: C, 45.21; H, 2.77; N, 3.64.

(b)  Preparation of 4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-
benzamide

25 To a stirred solution of 4-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic
acid (0.6495 g, 0.001750 mol), O-(tetrahydro-2H-pyran-2-yl)-hydroxylamine
(0.2590 g, 0.002211 mol), and diisopropylethylamine (0.40 mL, 0.0023 mol) in
31 mL of an equivolume tetrahydrofuran-dichloromethane solution was added
1.18 g (0.00227 mol) of solid PyBOP ([benzotriazolyloxy]tripyrrolidino

30 phosphonium hexafluorophosphate, Advanced ChemTech) directly. The reaction

mixture was stirred for 30 minutes after which time it was concentrated in vacuo.



over a stewghmihdaico | ow vol unme (10 nL) and cool ed to room t ePQEUSINE3E06 The
off-white fibers which forned were coll ected by vacuumfiltration, rinsed
W th hexane, and dried in a vacuumoven (76[err]C ca 10 mm of
Hg) to afford 1.10 g 10 (47% of the ddsired rraterlal

224-229.5[err] G . 00 M+ 9 72
7.97 (dd, [1H 1§ °8f°"§‘9“ﬂ?§%ea‘]° vith 102 a?be%“éhy%\és%mf ag1d. The syspg ‘?’bl
1H, J=8.4, 1.9 Galextfacted with etier. 'ﬂw&)r%ia_r‘iz'ié Extraction was washed with99% odivah) -
2.18 (s, 3H) 13C NVR (10 DVSO) : [err] 169.87, 166.36 (d,
J[ err]=249. 4 Hzhydroside foligwed by another lq“/e hyc]rostlllonc ipigid, washowagdria@MgS04)
136. 07, 135.26 (d, J[err]=11.5 Hz), 125. 60, 109. 32,
104. 98 (d, J[ er m]:cquncsmmtyd irpeacen 1¢ affocq b? glofadight-bpgwn fmm This intesmediate

1250 N?/CR:—( O-stret B‘f?f 51\/5 @’F‘} 038 o]f%ﬁlqggh% %ﬁr %ﬁxlghloé% ang the solutl{mi' R ( KBF )

cal cul ated for glieweéd fd standl dtrGorh &ﬁﬁx}e for 15 minutes. The reactmncim)&ﬁ'e%ra% H,
2.99; N, 3.77. Found: C, 4 H 2.77; N, 64. (b)

Preparation of @rﬁematcdmmpdaybm\(mmléhét v@smnﬁydbymsmno)

benzam de 25

4-f1 uoro-2- (4-i 8]31"8“5"‘%?9%% Eﬁ'ﬁl rre&?‘rﬁ’r‘fhtér?f@%%’?%") dichloromethane;methagolys

0. 001750 nol ), 2550
o O 0923 b S166 BRI @228 PUF Rl Mokl WSGRX W SErBiCing with pentid:
31 nL of 18n equhexinesreand diyingydephighameuviim affordedd, iy @3PA)tofan offiwhielded

1.18 g (0.00227 .nol ) of Lid PyBOP ([benzotriazolyloxy]tripyrrolidino 30
phosphonl um hex&?%d?%ﬁh?gpd:\’at e, Advanced Chenifech) directly. The reaction

mxture was sti rlh%"@oﬁ%ﬁ‘zfﬁi/&%)a%tl‘?r34"¥'s‘,i i), 5%, Ty’ 18C((s)”ﬁ§)?5r6%t(3d n

vacuo.
The brown of | wagy, b2£8404, 268 (udl 986 pincais HRY oL (R EC 1ol S o 1S 7.15 (4,
suspensi on was extractéd W th ether e ofgani c extraction
washed with 10‘VdHo:H=F&14er),674 (dd, aigJeMi.8i2.4 Biz), Gvei(ddd, Hilpl=i8at, 814) 207 Hz)
hydr ochl ci 53886 Wwas dried (MySO4) and concentrated in
vacuo to éffo a light-brown foam This internediate

13C NMR (100 MHz, DMSO): § 165.91, 164.36 (d, Jc-p=247.1 Hz), 146.78,
139.18, 138.77, 135.43, 132.64, 130.60 (d, Jc_p=11.5 Hz), 122.23, 112.52,
104.72 (d, J=22.1 Hz), 100.45 (d, Jo.F=25.2 Hz), 86.77, 17.03;

19F NMR (376 MHz, DMSO): & -107.20 to -107.27 (m);

20 IR (KBr) 3307 (broad, O-H stretch), 1636 (C=0 stretch) cm-!;
MS (CI) M+1 =387.
Analysis calculated for C14H12FIN2O9:
C,43.54; H,3.13; N, 7.25.
Found: C, 43.62; H, 3.24; N, 6.98.

25 EXAMPLE 2
5-Bromo-3,4-difluore-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-
benzamide
(a) Preparation of S-Bromo-2,3,4-trifluorobenzoic acid

To a stirred solution comprised of 1-bromo-2,3,4-trifluorobenzene
30 (Aldrich, 99%; 5.30 g, 0.0249 mol) in 95 mL of anhydrous tetrahydrofuran cooled



5 was di ssolved in 25 nL of ethanolic hydrogen chloride, and the
sol ution was allowed to stand at roomtenperature for 15 m nutes.

The reacti oVOP¥4EE was concentrated in vacuo to a REHURSHRI06; hat

was purified by flash silica chr omat ography. Elution with
di chl oronet hane [err] dichl or onet hane- net hamgol (166: 1) afforded
0.2284 g of a light-brown viscous oil. Scratching with pentane- 10

hexanes and dr y|tng78jﬁcms showly added 12+ afks of 28Mdithismdiisopapyjamite im
B}CVEO\)AN E gr r] 11 hggtaeg/?etr n&)rog.%'@ge gfbelgqpe sglutign éldn[fﬁf.{)'llhe-;angwgn gv%g stl}/lr;'ezd

75 (o ) Torppi g tngfeta il 69 700 mi qfyf il Spryg sl (50

1H, J=8. 4, 8. 4, 2arbohiddjoxid&solutionZcobfed(ts ~78%6). The cold bath was fepidved, Mdthé 100
VHz, DIVBO) [err] 165.91, 164.36 (d 7l])&err ]=247.1 Hz), 146.78,
139.18, 138.77, rq@gonmlxmaezwwsnrmd‘oa be,ursa; anbientitemperatyre. Dilate 30%)12. 52,

104.72 (d, J= 22 0 5. 7,

19F NI\/R( (376 MY 5}'&“’?%@1’(“ cf?{ %b]t“gg) 0227"'"(}?? the ygaction 1 mixhygand

3307 (broad, © Mxémi)ﬁﬁl‘éh))as shbsequé oﬁbérﬁia@éﬂ) ot &'tdtarylevaporator to a cMﬁe G6lid. M1
387. Anal ysis cal culated for (Jer r@}ll—t{lﬂrr FI l\ferr gerr]

C 43.54: H 3. Tbesplid prqglgctwaspartmone;t(bQWen etiter (HH0 mlamdaq HCbs. 25
EXAMPLE 2

5- Br on- 3, 4- di f (ST BEnPH P The Adeous Rhase, was ftrasind with A grcone pojtion (100 mL)
benzam delo of dietiy) ethef;'a8 a{eaédnmnaf etRerBAlXEraets Wefe %kﬁéd%l??%%%é&usac' d

To a stirred solution conprlsed of -brono-2, 3,4-trifluorobenzene
(Al drich, 99% 50<®gmghydmm@0&ml>)and%emoamlamﬂnyw)oﬁhesemonwmmalkalman

cool ed

to -78C was sl offlUFoRsgrtrctions were agjdifedstopHl 0 with congenteased 'E’ﬂ)‘iﬂoa?n de in
hept ane/ t et rahyﬂy&foumeﬂé ﬁélaym@fé&ﬁﬁﬁg.s, g@ﬁéx@ﬂwﬁé\kﬁﬁd&é@wﬁﬁ @@ggfkur e was
stirred hour and transferred by canula into

stirred saturat 200 atlbe'ﬂmd:ombmed organiceatriets wateodrieia(Mg804), oonceathied t 0
-78[err]C._ The cold bath was renoved, and the
15 in vacuo, and subjected to hlgh vacuum until constant mass was achieved to afford

5.60 g (88% yield) of an off-white powder; mp 139-142.5°C;
IH NMR (400 MHz, DMSO): & 13.97 (broad s, 1H, 8.00-7.96 (m, 1H);

13C NMR (100 MHz, DMSO): 5 162.96, 129.34, 118.47, 104.54 (d,
JC-F=22.9 Hz);

20 19F NMR (376 MHz, DMSO): § -120.20 to -120.31 (m), -131.75 to -131.86 (m),
-154.95 to -155.07 (m);
IR (KBr) 1696 (C=O stretch)em"1;
MS (CI) M+1 = 255.
Analysis calculated for C74HyBrF305:
25 C,32.97; H, 0.79; N, 0.00; Br, 31.34; F, 22.35.
Found: C, 33.18; H, 0.64; N, 0.01; Br, 30.14; F, 22.75.

(b) Preparation of 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-benzoic acid
To a stirred solution comprised of 1.88 g (0.00791 mol) of 2-amino-
30 5-iodotoluene in 10 mL of tetrahydrofuran at -78°C was added 6 mL (0.012 mol)
of a 2.0 M lithium diisopropylamide in tetrahydrofuran/heptane/ethylbenzene



5 reagqih 99oihet ure was stirred for 18 hours at anbi ent peMSISAL3NEE.

Dilute (10% aqueous hydrochloric acid (ca. 500 nL) was poured
into the reaction m xture, and the m xture was subsequently
concentrated on a rotary evaporator to a crl@de solid. The solid

roduct was partiijopned,bet n_dieth . .

?330um_, pH 8) . '(Wgcﬁﬁfféﬁtﬁ%*“-ﬁﬁsg%*‘"&égy %‘%?‘}r %?i’%‘%%v?}o‘?’% ‘)é‘rgequ"ég%mﬁ%lﬂf?ron (100
n) 10  of qoeifiescifleewhichitiié Agolutioh of £00@(0H0882 nidl) 6£5-bfonver €
washed wi th 5% aqueous sodi um hydroxi de (200 nL) and water (100

nL, pH 12). The2s4inifuarebenzpicacidia 15 mL of tetrahydioferan wasadded. Thaso

acidified to pH O with concentrat equs. . . ' cid.
The resul ting Sl\j@ﬁé“lgegﬁer&ﬁsrex%xg??cg%p@@%%’i\]%m&rﬂlexrmrf Eug(rﬂaﬁ'&%%%% m).
The conbi ged or giRiufe Ris Eiiebfitrated, And thebncditBitd vas Geaed Withal 08Cn L f dilutei N
vacuo, and subjected to high vacuumuntil constant mass was achieved to

af ford (1086 paugoysigpdrgehlony acid. The resultingsuspensioniwas extracted with
139-142.5 G H 400, Mz, DMSO).:  [. 13, 97 ,
Thy 3. 007 96 ( Fihen 3 150 mL), d e pimpined apenic epagtions Weregried METls> o6,

129. 34, 118.47, 104.54 . . J =22. 9 o 4.0 . LE NVR
(576 Nz DVEG) 284 giopntrited inyyacu to giy 4B prenige sohd sie splifras titurgigl i
-154. 95 to - 155u0ifingMichloromethane, cooled to Me&@?&&ﬁ@, ahd blfdti€dgyer 11

M5 (Cl) M+l = 255, Anal ysi s cal cul ated for

[ er r] H dor ] Br Fffiltratio Fhe jolid>&as rinsed with dichlo®meharg7 and+lri@] inthe MacinB0; Br,
5258 T 7% Povene0-Cpro gt ase %) ofa ydllow-greén powder: mip 239.5-362

To a stirred sol ORI Ao RN Skois g ol 6.5 Xa el 50 '
5-i odot ol uene | %an%l}gﬂﬁlﬁl%yﬁggﬁwﬁn R, m]%g{%g.ﬁqgg’dlm 1@84(, 0.012

mol ) of i'sopropyl a

t et r ahydr of ur anblokizl2244s,BHbenzene

-19- (A%)dri ch) solution. The resulting green suspension was
stirred MSgor oudP§ NMR (376 MHz, DMISOY ht2340 taf-12%.4Tvan); h139.0@ tee- 130114t(mdn  of
1.00 g (0.00392 ol ) of 5-braono- 2,3,4-trifluorobenzoic acid in 15
nL of tetrahydr 8¢ 1967 (C@stretchyemels| d bat h was subsequently
renoved, and th Won_mgture stirred for 18 hours. The 5 m xture
was concentr at e§?§§‘%§5‘?ﬁg crmg%'centrate was treated wwth 100 nL of dilute
(10% aqueous hydabsis caldutatatfod C 13 HgBr Q4:ng suspension was extracted

W th ether (2 x 150 nL), and the conbi ned organi c extractions were
dried (MgSOH4) C,35.93; H, 1.94; N, 2.99; Br, 17.07; F, 8.12; 1, 27.11.
20 Found: C, 36.15; H, 1.91; N, 2.70; Br, 16.40; F, 8.46; 1, 26.05.

(c) Preparation of 5-Bromo-3,4-difluoro-N-hydroxy-2-(4-iodo-2-methyl-
phenylamino)-benzamide
To a stirred solution comprised of 5-bromo-3 ,4—diﬂuoro-2-(4—ioao-

2-methyl-phenylamino)-benzoic acid (0.51 g, 0.0011 mol), O-(tetrahydro-2H-
25 pyran-2-yl)-hydroxylamine (0.15 g, 0.0013 mol), and diisopropylethylamine

(0.25 mL, 0.0014 mol) in 20 mL of an equivolume tefrahydrofuran— .

dichloromethane solution was added 0.6794 g (0.001306 mol) of solid PyBOP

(Advanced ChemTech) directly. The reaction mixture was stirred at 24°C for

10 minutes, and then was concentrated to dryness in vacuo. The concentrate was
30 suspended in 100 mL of 10% aqueous hydrochloric acid. The suspension was

extracted with 125 mL of diethyl ether. The ether layer was separated, washed




and concentrated in vacuo to give an orange solid. The solid was triturated
wth boi l'i ng di chl oronet hane, cooled to anbi ent tenperature, and
col l ected bywa®901426 filtrati on. The solid was rinsed with di cPCHPSESHENe,
and dried in the vacuum oven (80[err]C) to afford 1.39 g (76% of
a yell owgreen powder; np 259.5-262[err]C [err]H NVR (400 MHz,
DMSO): [err] 9.03 (s, 1H), 7.99 (dd, 1H, J=*7'5, 1.9 Hz), 7.57 (dd,

1H, J=1.5 Hz), W%ide7d M ofllk’i% dqugods sollitin hrox@de79nd ﬂx@n with 10078L4f dilute
6.0 Hz), 2.24 (s, 19F NWR (3 [err] -123.40 to

-123.47 (m); - 13@@&@ ethexlss@utm Wag dried ( gSO4) andmopmtrpteﬂeeraqm afford
- stretch)cnferr]; Anal ysi.s cal gul at ed

for Clerr]H err ]Oérng @pp%)w@g ,O%Whlte floam ’Ifflle foam was digsolved iyea. 15 mk; o
2.99; Br, 17. 07m@m§hé§yd1{ogex%h%§de %heer 5 mmu'féguﬁs@ soﬁBoﬁQva%%on&’éntr&%eal N

2.70; Br, 16.40; reparation

5- Br onp- 3 - di f liniedowolte b dilpand the bﬂwasdmnﬁembyfﬂabh silica chromatography Elution
phenyl am no) - benzani de a stirred solutiaon conprised of

5- br ono- 3, 4- di f Midydichlo qtb%’&"’dwhbmmeﬂlﬂnﬁé{‘%@%ﬁ%}) %fﬁ‘?fﬁé?j 022338ic acid
. 0.0011
Eg. 25 3 0 0013(4%3“%%] ﬁf’@‘%g g@?&‘ﬂ@‘%ﬂﬁs dégsx{"eamd%hfyb %é%i WSHeR° 1 4

mol) in 20 ni Ofwﬂmmﬂélhyd}bclﬂﬁné@éxﬁaihec&F ?ﬂasewasdned (g;tgsdu)tahanet hane
sol ution was added 0.6794 g (0.001306 nol) of solid PyB '

(Advanced Che mTeGﬁt)entfateddﬁ ivgcuo'ih afforb@.200p offafbam cThig proglucy waskriniratéd[ err] C
for 10 m nutes, then_was concentrated to dryness _in vacuo. The
concent r atke was VE@‘PCHW&‘R i1 327 g oba pewdsr thagowasq EE‘HU{C hsilisai ¢

acid. The SUSpe@ﬁ}o%t% dphy. E(ljutlon w@i‘ cﬂfb&&ﬂet%ﬁ@afhﬁ'ﬁedrb 0943 gi(Pédaybe &t her -

The ether |ayer was s

- 20- wahﬂyﬂfallylpwétxﬂe%mmmﬂumpssm%ﬁm hydroxi de, and then with 100
mL of dilute acid. The ether solution was dried (MySO err]) and
concentrated i n {ENMR (400a¥Hay DMSO): § 11.53 (8, B2), §.3818,0PH), 818248, KH), 7\W0i(dd;

chi or i do. AfLor “@Sﬁ“hﬁ POYE AL S W Sl abten . B S 1L G

an oil, the g I ryggy. €d by flash silica chromatography. Elution
with di chpgr omet han j"? BF’ Jl”éhl or onet hane- met hanol (99:1) afforded 0.2233

g 19 NMR (376 MHz, DMSO): 8 -126.24 to -126.29 (m), -137.71 to -137.77 (m);
IR (KBr) 3346 (broad, O-H stretch), 1651 (C=0 stretch)em™!;
MS (CI) M+1 =484.
Analysis calculated for C14H1(BrF2IN2O:
20 C, 34.81; H,2.09; N, 5.80.
Found: C, 34.53; H, 1.73; N, 5.52,
Examples 3 to 12 and 78 to 102 in the table below were prepared by the

general procedures of Examples 1 and 2.

EXAMPLES 13-77
25 Examples 13 to 77 were prepared utilizing combinatorial synthetic
methodology by reacting appropriately substituted phenylamino benzoic acids
' Rg
(e.g., as shown in Scheme 1) and hydroxylamines (e.g., HI!I-O-R-/). A general
30 method is given below:

To a 0.8 mL autosampler vial in a metal block was added 40 pL of 2 0.5 M
solution of the acid in DMF and 40 L of the hydroxylamine (2 M solution in



(429 of a wR)sdwgowder. The powder was di ssol ved in diet hy| pet/i898/1a108

washed W t h dilute hydrochloric acid. The organic phase was dried
(MgS™) and concentrated in vacu?hto afford 0.200 g of a foam
Thi s product was triturated 10 W th pe lane to afford 0.1525 g of a
powder that was bid fthaghh 0,5 M sol§HPIES FIHoBNRY freBhiy! | 01
wi th dichl orone rlfa 81121}\46{1 ! ééinl?ﬁ@’%A 50 g tlcaly

pure title conp wpdrednan«iasn AD[vere hdded to the autosan{pécrrqml Mc(aaﬁm man@m
[err] 11.53 (s, 9.38 (s, 1H), 8.82 (s, 1H) 7.70 (dd,
J=7.0, 1.9 Hz), twstslxiiﬂsmms 7.37 (dd, 1H, J=8.4, 1.9 Hz), 6.55 (dd lH

Ler] -126.24 to - ﬁ@??ﬁ%ﬁfﬁni@g‘gwwﬁ?&eﬂ‘9??%3“”‘3‘3*7"6‘11%1@5@ )

3346 (brogd, O bl beemy) aceldfid TheGriarmé lgteWrcwhshed]with 3 mL of distildd waiky M+l
484. Anal ysi's cal cul at ed for CZ[err] H err] BrF[err] I N[ e rr]qerr]

20 C, agditlgwater lazerovgashcd agpigwith Z mL of ethyt goetate. The combiged 4, 1. 73:

ey

EXAMPLES 13-77 25  The residuch¥@Bkébupih 2 ML/of 5096 Bedbbiitile @tlwaier bhd injétted
conbi natorial synthetic met hodol ogy by reacting appropri at eI y

substit uted phenylaanmmq»rd;mqmrseﬂ phaselsolumn (10 mm X 25 cm, 5 p.M spherical silica,

gEI\SIéOMI?[ erl®)). Af’ﬁ@m%?%j hé) %ehr‘}agc t“ﬁgﬂ&‘)r@aa?e\%ﬁ"l’g%% ute 4(7emg/ m‘g ";‘thMTo a
aut osanpl, gy, Ie%ﬂllﬁlr']nﬂéﬁ/gﬁo%?cglgn 83 tﬁﬁﬂxﬁ% gﬂxtfoﬁrvﬁhi-léﬁ“ 0/, 8 o :

solution of the ac L of roxyl am ne

solution in acetonitrile continued for 8 mmutes ) Fractions were collected by momteﬁﬂg at

Huni g' s base an [ ',ne in DVF). A 0.5 M oLutl n of S
freshly %b‘%é‘y&rﬂ'ﬁ %@F‘P@Fg"]“{e %@PB’ Jg{rg %b\qu vi al .
The reaction vvaz, uu)%ﬁéjdls olvedl chR)r&fo gmﬁ‘ﬁran §8rewelghcfd vial The
reaction mxtur& Vas transierred ramvi a and l'uted with 5

2 nL of elShyl aceamaed‘ﬁndvmigimdlagaitayeietmmwthsyw&ﬂ viibelstrBctute was di stil | ed

wat er confirmed by mass spectroscopy.

EXAMPLES 3-102

Example Compound Melting MS
No. | Point (°C)  (M-HY)
3 2-(4-bromo-2-methyl-phenylamino)-4-fluoro-N-  56-75 dec 523
hydroxy-benzamide
4 5-Chloro-N-hydroxy-2-(4-iodo-2-methyl- 65 dec

phenylamino)-benzamide

5 5-Chloro-N-hydroxy-2-(4-iodo-2-methyl- 62-67
phenylamino)-N-methyl-benzamide

6 5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N- 105-108
(terahydropyran-2-yloxy)benzamide



and the water |ayer washed again. wth 2 nL of ethyl acetate. The conbi ned
organic |layers were allowed to evaporate to dryness in an open fune hood.
The resi duewRgoeiaken up in 2 nb of 50% acetonitrile in wat erPGRIUSISHBWG6L ed
on a sem -prep reversed phase colum (10 mnmx 25 cm 5 [err] M spheri cal
silica, 10 pore Size 115 A derivati se%z\ivi th C 18, the sanple was
eluted at 4.7 nL/mn with a linear~ranp to 100% acetonitrile over
8.5 mnutes. Elution with 100% acetonitrile continued for 8
mnutes.) Fractians were collected by mnitoring at 214 nM__The
desired fracti onExample evaporat ed usCompaw®ynark Tur bovap. Meling MS
product was di ssolﬁed in chloroformand transferred to a pgg\/\%gﬁued vi al,
15 evapor at ed, 2nd wei ghed again to determ ne the yiel - st ML} e

was confrrged—by=nes CCLTST : :

EXAVPLES 3- 102 7 g—@%—gﬁxo‘ﬁo-ﬁmeﬂi’y‘f-phenylannnq&%,p oun&+-68
Mel ting M5 metho¥9benzamide

Point ([err]C (MH+) _

2- (4- brono- 2- net hyl - phenyl am no) -4-fluoro-N- 56-75 dec 523

hydr oxy- benzam de 4

5- Chl or o- N- hydr oxy- § ( 44TF(%D&?%'MW)W:Z°(4'ﬂu(§g'2dglgthyl' 115-135

phenyl anm no) - benzani de phenylamino)-benzamide

5- Chl or o- N- hydr oxy- 2- (4-i odo- 2- net hyl - 62- 67

phenyl am no) - N- et hyl - benzam de 6

5-Chl or o- 2- (4-i odo-g-ne -Rhe! 1,20y Qg R

(t erahydropyran- 2- y?oxy ﬁ%?gntﬁgih'%%@& ‘]Néthyl pﬂb%?[a}mgo) 101-103

-22- Exanpl e benzamide Conpound _ Mel ti ng VS
No. Point ([err]C (M Ht)

10 4-Fluoro-2-(4-fluor-2-methyl-phenylamino)-N- 142-146
(terahydropyran-2-yloxy)benzamide

11 4-Fluoro-N-hydroxy-2-(4-cluoro-2-methyl- 133.5-135

phenylamino)-benzamide

12 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 107-109.5

phenylmethoxy-benzamide

13 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 399

methoxy-benzamide

14 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 417

N-methoxy-benzamide

15  2-(4-Bromo-2-methyl-phenylamino)- 369

3,4-difluoro-N-methoxy-benzamide

16  2-(4-Bromo-2-methyl-phenylamino)-N-ethoxy- 342*
3,4-difluoro-benzamide (M-EtO)



7 Chl or do- 2- net hyl - phenyl am no) - N- 64- 68 113106
met hoxybenzfi\%ac?éﬁlwizg 4- Fl uor o- N- hydr oxy- 2- (4-fl uor o- 2- net ﬁTfUS%?]!g 135
phenyl am no) - benzam de 9 4- Fl uor o- N- hydr oxy- 2- ( 2- et hyl

phenyl am no)- 101-103 be

nzam de

-23410

4- Fl uor o- 2- (4-fl uor - 2- net hyl - phenyl am no) - N-

(t er ahydr opyr an- 2- yI oxy) benzam' de

11

4- Fl uor o-N—hydro;z\% ll—r ct uurU 2= llutlt)kj'nh u‘h§35=-r35
: ’fﬁ"ﬂé po

phenyl am no) - ben

4- Fl uor o- 2- (4-i odo-Ng.met hyl - phenyl am no) - N- 10

phenyl met hoxy- benzam de 13

142- 146

Melting MS

7-109.5 Point (°C) (M-H+)

4- Fl uor o- 2- (4-i odo-p¢ matﬁBkomd»N@ydh&ﬂ-Bp@-diﬂuoro-Z-(&xod@QQ
0- 2- net hyl - phenyl am no) -

met hoxy- benzam de

quoo

417 N- met hoxy- be?T?&FﬁYér@ enyl a‘!‘:Bw
369 3, 4-di f |l uor o- N- met hoxy- benzam de
2- (4- Brono- 2- met hyl - phenyl am no) - N- et hoxy-

3, 4-di fl uoro-benzanigle 34-Difluoro-2-(4-iodo-2-methyl-phenylami{d)Et O) 445

-23-

bk

N-isopropoxy-benzamide

orm 2- met hyl -

342*

19 2-(4-Bromo-2-methyl-phenylamino)-

3,4-difluoro-N-isopropoxy-benzamide

20  4-Fluoro-N-(furan-3-ylmethoxy)-2-(4-iodo-

2-methyl-phenylamino)-benzamide

21 3,4-Difluoro-N-(furan-3-ylmethoxy)-2-(4-iodo-

2-methyl-phenylamino)-benzamide

22 2-(4-Bromo-2-methyl-phenylamino)-

3,4-difluoro-N-(furan-3-ylmethoxy)-benzamide

23 5-Bromo-3,4-difluoro-N-(furan-3-ylmethoxy)-
2-(4-10do-2-methyl-phenylamino)-benzamide

24 5-Bromo-N-(but-2-enyloxy)-3,4-difluoro-
2-(4-iodo-2-methyl-phenylamino)-benzamide

25  4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-

(prop-2-ynyloxy)-benzamide

26 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-
N-(prop-2-ynyloxy)-benzamide

509

phenyl am no) -

397

465

483

435

561

536

423

441



Exanpl e Compound * ; Mel ting M5  No.

Point ([er rlvg}_ M H+) 17 5- Brono- N- et hoxy- 3, 4-di fl uor o- %C %s98/93106

509 | - phenyl am no) - benzam de 18
3,4-Difluoro-2-(4-iodo-2-nethyl -phenyl am no) - 445

N-i sopropoxy-benzam de 19 2- (4- Br onpbag- net hyl - phenyl am no) -

397 3, 4-di fl uoro-N-i sopropoxy-benzam de 20

4- Fl uoro- N- (furan-3-yl nethoxy) 2-(4- |odo- 465

2- net hyl phenyl e r—Perzar-te "

3, 4-Di f | uor o- N- (ES?BAE3_ y| net hoxy) - 26?12313%‘5’0 483  Melting MS
2- met hyl - phenyl aniygg) - benzam de 22 2- (4- Brono- 2- net yl A -
435 3, 4-di fPuoro N- (furan- 3-yl net hoxy) - benzam de Wi & mm})
5- Brono- 3, 4-di f I uopp- NBﬁkmmmoﬁr-zi(m&myﬁethyl-phenylamm 455
2- (4-1i odo- 2- net hyl - phenyl am no) - benzam de

5- Br ono- N- ( but - 2- eny! oxgl)(lanthml-pnoptﬁ«myloxy)-benzarmde 536

2- (4-1i odo- 2- net hyl - phenyl am no) - benzami de 25

4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- 423

(prop-2-ynyl oxy) - bggizam 4g.Bromo2lmethyl-phenylamino 407
3,4-Di fluoro-2-(4-iodo- Zqﬁethy henygen%'am > 441 _

N- ( pr op- 2-ynyl oxy) - benzSa,Mdiﬂuoro-N (l-methyl-prop-Z-ynyloxy)-
benzamide

29  N-(But-3-ynyloxy)-3,4-difluoro-2-(4-iodo- 455

2-methyl-phenylamino)-benzamide

30 ~ 2-(4-Bromo-2-methyl-phenylamino)-N-(but- 407
3-ynyloxy)-3,4-difluoro-benzamide

31 5-Bromo-N-(but-3-ynyloxy)-3,4-difluoro- 533
2-(4-iodo-2-methyl-phenylamino)-benzamide

32 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 517
N-(3-phenyl-prop-2-ynyloxy)-benzamide

33 3,4-Difluoro-2-(4-bromo-2-methyl- 469
phenylamino)-N-(3-phenyl-prop-2-ynyloxy)-

benzamide

34 3,4-Difluoro-N-[3-(3-fluoro-phenyl)-prop- 535
2-ynyloxy]-2-(4-iodo-2-methyl-phenylamino)-

benzamide

35 2-(4-Bromo-2-methyl-phenylamino)- 487
3,4-difluoro-N-[3-(3-fluoro-phenyl)-prop-



- 24- Exa Conmpound
No. %89%1426 Poi nt ([err] C bﬁﬁ?%ﬁ 27
3

, 4-Di fl uoro- 2- (4-i odo- 2- net hyl - phenyl am no) - 455
N- (1- et hyl - prop- 2- ynyl oxy) - benzam de 225-
2- (4- Brono- 2- net hyl - phenyl ami na),- . 407
3,4-difluoro-N-(1 -net h%"‘ﬁ%’ﬁﬁzb?ﬁw&?y) benzani de 29
N ( But - 3-ynyl OXYTE T uoro- Z-( 4-1 d 55 Melti MS
2- met hyl - phenyl am X;?’(J)I}Lb genzam de %&Bpoun ciing
2- (4- Br ono- 2- net hyIN@henyl am no) - N- ( but - 407 Point (°C) (M-H+)
3-ynyl oxy) -3, 4-diflioro-henzam de 31
5- Br ono- N- ( but - 3- yr3f oxy3,4-DifluctofN+[3+(-fluoro-phenyl)-props33 535

2- (4-1iodo- 2- net hyl - pheny/] ani,no

3,4-Difluoro-2-(4-iodo- 2= l ]-%—ﬁzg@naﬂ?}?&yl-pﬁenylamg@

N- ( 3- phenyl - prop- 2-ynyl q;aﬁaﬂqﬂezam de

3, 4-Di fl uoro-2-(4-brono-2-net hyl - 469
phenyl am no) - N- ( 3- phenyl - pr op- 2- ynyl oxy) - benzam de 34

2yl oxy] -2 (41 ot 2- rOPRPRO SRR R Muoro PR g 35 613
2- (4- Br ono- 2- et hyl - phe[}*r X pﬁg}ox )]_2_ 4-1odo-2-methyl- 487

3,4-difluoro-N-[3-(3-fl
phenylannno)-benzaxmde

39 2-(4-Bromo-2-methyl-phenylamino)- 510
3,4-difluoro-N-(3-methyl-5-phenyl-pent-2-en-
4-ynyloxy)-benzamide

40  N-Ethoxy-3,4-difluoro-2-(4-iodo-2-methyl- 431

phenylamino)-benzamide

4] 2-(4-Bromo-2-methyl-phenylamino)-N-ethoxy- 383

3,4-difluoro-benzamide

42 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 427

propoxy-benzamide

43 3,4-Diﬂuoro-2-(4;iodo-2-methyl-phenylamino)- 445

N-propoxy-benzamide

44  2-(4-Bromo-2-methyl-phenylamino)- 397

3,4-difluoro-N-propoxy-benzamide

- 45 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl- 523

phenylamino)-N-propoxy-benzamide



- 25- 2 ynyI oxy] - benzam de Exanpl e Corrpound

Mel ting nt
([err] O (MW"‘“‘SG 3,4-Difluoro-N-[3-(2-fl uoro-phenyl) - Mus”m’w‘
535 2-ynyl oxy] - 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de
37 5-Brono- 3, 4-di fl uoro-N-[ 3-(2-fl uoro-phegyl) - 613

prop- 2-ynyl oxy] - 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de 39
2- (4 Br ono- 2- et hyl - phenyl anmi no) - 510

3, 4-difluoro-N( - '

40 N Et hoxy- 3, 4E7éﬁmn’1§oro 2- (4-iodo @mﬁw 43 Melting MS
phenyl am no) - benzarg,de 41 2- (4- Brono- 2- net hyl - phenyl a1. 19 el QX W-
383 3, 4-di flUor o- benzam de 42 %KR Cj\l- &(ﬁ%
4-Fl uor o- 2- (4- '0004’6”Et41F1 RS I1A1;60-2 B ethyl-phenylami 7
pr opoxy-benzam de uo 'Irg f@moro eﬂ}bf | o}élo 2 dr?et hyl - phenyl am no%
445 N- pr opoxy- bamopm-benzamﬁe 2- (4- Brono- 2- net hyl - phenyl am no) -
397 3, 4-di fl uor o- N- pr opoxy- benzam de 45

5- Brono- 3, 4-di f | uor o- 2- (4-i odo- 2- et hyl - 523

phenyl am no) - N- pr ongxy - bEABRTuKS-2-(4-iodo-2-methyl-phenylamino)- 445

N-isopropoxy-benzamide

48 2-(4-Bromo-2-methyl-phenylamino)- 397

3,4-difluoro-N-isopropoxy-benzamide

49 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl- 523

phenylamino)-N-isopropoxy-benzamide
50 N-Cyclobutyloxy-3,4-difluoro-2-(4-iodo- 457

2-methyl-phenylamino)-benzamide

51 2-(4-Bromo-2-methyl-phenylamino)-N- 409
cyclobutyloxy-3,4-difluoro-benzamide

52 N-Cyclopentyloxy-4-fluoro-2-(4-iodo-2-methyl- 453

phenylamino)-benzamide

53  N-Cyclopentyloxy-3,4-difluoro-2-(4-iodo- ' 471

2-methyl-phenylamino)-benzamide

54 2-(4-Bromo-2-methyl-phenylamino)-N- 423

cyclopentyloxy-3,4-difluoro-benzamide

55 N-Cyclopropylmethoxy-4-fluoro-2-(4-iodo- 439

2-methyl-phenylamino)-benzamide



- 26- mt\g, 99’8M2ﬁ|+) Conpound | _ bt s9s/1:4Y§6

P0| nt ([err] 46 4- Fl uor o- 2- (4-i odo- 2- net hyl - pheny am no)

| sopr opoxy- benzam de 47
3 4 Di fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no3j27- 445
N-i sopr opoxy- benzam-de———48— 2. L4. Br onp-2-ppi-hyl~phenyl-am-no)
397 3, 4- dExamBleo- N- i sopr opoxyCoepeuM de 49 Melting MS
5- Brono- 3, 4-di f | uor@:2- (4-1i odo- 2- net hyl - 523p.: ¢ 0 H+
phenyl am no) - N-i sopr8poxy benzam de 50 Point (°C)  (M-H)
N-Cycl obut yl oxy- 3, Zsgl TT }uoc?clgprbﬁylh%iﬁbxy-s,4-diﬂuom-2-(4-iod0457 457
2- et hyl - phenyl am no) - benzam o1 .
2- (4- Br onp- 2- net hyl - phenmethylephehylamino)-benzamide 409
cycl obut yl oxy- 3, 4-di f| uor o- benzam de 52
N-Cycl opent yl oxy- 4-f| uor o- 2- (4-i odo- 2- et hyl - 453
phenyl am no) - benzansfle 2 (4.Btomol?- %ﬂ{%ﬁ@ﬁﬂhﬁiﬁb%@q A4-difluoro-2-(4-iodgy
471 2- met hyl - phenyl am no) - benzam d

2- ( 4- Br ono- 2- et hyI phengyclepropylmethoxy-3,4-difluoro-benzamide 423
cycl opentyl oxy- 3, 4-di fl uor o- benzam de

58 5-Bromo-N-cyclopropylmethoxy-3,4-difluoro- 435
2-(4-iodo-2-methyl-phenylamino)

59  4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 505
(2-phenoxy-ethoxy)-benzamide |

60 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 523
N-(2-phenoxy-ethoxy)-benzamide

61 2-(4-Bromo-2-methyl-phenylamino)- 475
3,4-difluoro-N-(2-phenoxy-ethoxy)-benzamide |

62 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 481
(thiophen-2-ylmethoxy)-benzamide

63 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 499
N-(thiophen-2-ylmethoxy)-benzamide

64 2-(4-Bromo-2-methyl-phenylamino)- 451

3,4-difluoro-N-(thiophen-2-ylmethoxy)-
benzamide
65 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 439

(2-methyl-allyloxy)-benzamide



55  N-Cycl opropyl et hoxy- 4-fl uor o- 2- (4-i odo- 439

2- et hyl - phenyl ani no) - benzani de -27-
Exanpl e WO 99/01426 Conpound Melting pdYUSYe13106
Point ([err]C) (M Ht) 56 N- Cycl opr opyl net hoxy- 3, 4-di f| uor o- 2- (4-i odo-
457 2- met hyl - phenyl am no) - benzam de 57
2- (4- Brono- 2- net hyl - phenyl am no) - N- -28- 409
cycl opropyl et hWW—SE :
5¥Br ono- N-cycl opr opyPrret hoxy- 3, 4-di f 'uo 0’1md 435 Melting MS
2- (4-i odo- 2- net hyl Nphenyl am no) 59 Point (°C) (M-H+)
4-Fluoro-2-(4-iqda-2-nethyl - phenyl am no) - N: 205
( 2- phenoxy- et hoxy) 66 e nz 3A4rRifluoro-2€¢-iodo-2-methyl-phenylamino)- 457
3,4-Difluoro-2-(4-iodo-2-naethyl - nyl.am no) - 523
N- ( 2- phenoxy- et hoxy) - beﬁi@?ﬁ‘ yl'gﬁ]ﬁ%’{y)?b%l-dﬁr ono- 2- met hyl - phenyl ani no) -
475 3, 4-di fl uoro- N (2-phenoxy- et hoxy) - benzam de 62
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- 481
(t hi ophen- 2-yl met h6xky) - Bé#rBaomnde2-methybphenylamino)- 410
3,4-Difluoro-2-(4-iodo-2- hyl - nyl am - 499
N- (t hi ophen- 2-yl net hoxﬁ,fl%ﬁgémlﬁ-ﬁ-ﬂel@larfloyloxy)-benzamlge
2- (4- Brono- 2- net hyl - phenyl am no) - 451
3, 4-di fluoro-N(thiophen-2-yl nethoxy) -

68  N-(But-2-enyloxy)-4-fluoro-2-(4-iodo-2-methyl- - 439

phenylamino)-benzamide

69  N-(But-2-enyloxy)-3,4-difluoro-2-(4-iodo- 457

2-methyl-phenylamino)-benzamide

70 2-(4-Bromo-2-methyl-phenylamino)-N-(but- 410
2-enyloxy)-3,4-difluoro-benzamide

71 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 441
N-(prop-2-ynyloxy)-benzamide
72 N-(But-3-ynyloxy)-3,4-difluoro-2-(4-iodo- 455

2-methyl-phenylamino)-benzamide

73 2-(4-Bromo-2-methyl-phenylamino)-N- 449
(4,4-dimethyl-pent-2-ynyloxy)-3,4-difluoro-
benzamide

74  N-(But-2-enyloxy)-3,4-difluoro-2-(4-iodo- 457

2-methyl-phenylamino)-benzamide

75 2-(4-Bromo-2-methyl-phenylamino)-N-(but- 410

2-enyloxy)-3,4-difluoro-benzamide



benzam de

69901496 F U

or 0- 2- (4-i odo- 2- et hyl - phenyl anmi no) - N- per/uses/izied
-28

(2-met hyl -al Iyl oxy) - benzam de

Exanpl e Conmpound Mel ti ng M5 No.

Poi nt ([err]C) (MH+) 66 3, 4 D|quoro-29-(4 |odo 2- met hyl - phenyl am no) -
457 BTy Unlyl\.u\y} bepzam—te 6F s

2- (4- Br ono- 2- rret t%?qmﬁ#enyl ani no) - Compound 410 Melting MS

3, 4-difluoro-N(2-ggthyl -allyloxy)-benzam de 68 Point (°C)  (M-H+
N- (But - 2- enyl oxy) - 4~ | uor o- 2- ( 4- i odo- 2- met hyl - 439 int (°C)  ( )

phenyl am no) - benzamsde N-(S-&Qt-but}l-@ﬁbﬁynaﬁnﬁkﬂyﬂu&oll di fl uoro-2-(4-i gyw-

457 2- et hyl - | am no) - benzam de

2- (4- Br ono- 2- net hyl - phe aqd@ra)mcﬂxybphenylammo)-benzam1®
2- enyl oxy) - 3, 4-di f| uor o- benzam de 71

3, 4-Di fl uoro-2-(4-iodo- 2- net hyl - phenyl am no) - 441

N- ( pr op- 2- ynyl oxy) -#9enz aoFig&ro-2- 4-?o°do-2—methyl-phenylam1no -N-
N- (But - 3-ynyl oxy) -3, 4-di fluoro-2-(4-io
phenyl am no) - b@hmdnﬂﬁxoxy-biﬂzamﬂem Br ono- 2 rret hyl - phenyl am #@)J -

2- et hyl -
449

(4, 4- di net hy

78

79

80

81

82

83

84

85

| - pent - 2-ynyl oxy) - 3, 4-di f| uor o-

4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-

phenylamino)-N-isopropyl-benzamide

N-Cyclopropylmethoxy-3,4,5-trifluoro-2-(4-

iodb-2-methyl-phenylamino)-benzamide

4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-

phenylamino)-N-methyl-benzamide

4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-

phenylamino)-5-nitro-benzamide

2-(2-Chloro-4-iodo-phenylamino)-N-hydroxy-4-

nitro-benzamide

3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-
N-(tetrahydro-pyran-2-yloxy)-benzamide

3,4-Difluoro-N-hydroxy-2-(4-iodo-2-methyl-

phenylamino)-benzamide

3,4-Difluoro-5-bromo-2-(4-iodo-2-methyl-
phenylamino)-N-(2-piperidin-1-yl-ethoxy)-

benzamide

577*

oil

125-127

45-55

208-209

(GLASS)

199-200

163-165

65-75

95



benzam de 74 N- (But - 2- enyl oxy) - 3, 4-di f | uor o- 2- (4-i odo- 457

2- met hyl - phenyl am no) - benzam de 75

2- (4- Br ono- gdjghyds- Phenyl ami no) - N- (but - 410 PCT/US98/13106
2-enyl oxy) - 3, 4-di t] uor o- benzam de

-29- Exanpl e Conmpound Mel ting M5  No.

Point ([err]C) (M H+) 76 N-(3-tert.-Blnyl
479 2- (A—i-og—2—rrethyt—phenyarine)k—ben

- propyn- 2-yl)oxy-4-fluoro-
4- Fl uor o- 2- (4-i ddff™P%et hyl - phenyl a -qmqqqi

77* M elting MS

phenyl met hoxy- benagn de _ * Clpoint (05)8 (M-H+)
4- Fl uor o- N- hydr oxy- 2- (4-i odo- 2- net hyl - oi |
phenyl am no) - N-i s@% op)s-Bfuine-34-difluoro-2-(£-iodo-2-methyl- 167-169

N- Cycl opr opyl net hoxy-3, 4, 5-trifluoro-2-(4-. 125-127

i odo- 2- net hy! - phenyi anipkepylaaio)i-fstrahydrgpyran-2-yloxy)-
4- Fl uor o- N- hydr oxy- 2- (4. gﬁ'd - met hyl - 45- 55

phenyl am no) - N- et hyl -f)bghiz)am e 81

4- Fl uor o- N- hydr oxy- 2- (4-i odo- 2-net hyl -  208- 209

phenyl am no)-5-nitro-b

enzan de . (GLASS 82
(2 il or 0L 4-1 0ddpherdy Canbiegy 4ripdy BResAmnc 4 dbopdi-  165-169
ni tro-benzam de hydroxy-benzamide (HCI salt)

88  2-(2-Chloro-4-iodo-phenylamino)-4-fluoro-N- 166-167.5
(tetrahydro-pyran-2-y16xy)-benzamide

89 3,4-Difluoro-2-(2-chloro-4-iodo-phenylamino)- 173-174
N-cyclobutylmethoxy-benzamide

90 3,4-Difluoro-2-(2-chloro-4-iodo-phenylamino)- 121-122
N-(tetrahydro-pyran-2-yloxy)-benzamide

91 5-Bromo-2-(2-chloro-4-iodo-phenylamino)-N-  206-211.5
(2-dimethylamino-ethoxy)-3,4-difluoro- ' DEC

benzamide monohydrochloride salt

92 5-Bromo-N-(2-dimethylamino-propoxy)-3,4- 95-105
difluoro—2-(4-iodo-2-methyl-phenylamino)-

benzamide

93 5—Bromo-2—(2-chloro-4-iodb-phenylamino)—3,4- 266-280
difluoro-N-hydroxy-benzamide ~ DEC



83 3, 4- Di fwwo®m@1436 ( 4- i odo- 2- net hyl - phenyl am no) - 163- 165 pcT/US98/13106

N- (t etrahydro- pyran-2-yl oxy) - benzam de 84
3, 4-Di fl uoro- N- hydr oxy- 2- (4-i odo-2-nmet hyl - 65-75

phenyl am no) - benzam de 85 3,4-Di fi uor®ls- brorm 2- (4-i odo- 2 rret hyI

-920- Exanpl ghenyi EHA.I‘H&‘E N2 p&;;ogﬁr;gompoxnd ethoxy)—=

NO. No. Point ([

86 5-Bronp-3, 4-di fluoro-2-(4-iodo-2-nethyl- 167-169

Vel S
eﬁéthé°C) (Mot

phenyl anmi no) - N- (t et9431hydS&mbai(ZZeMbﬂM)odo-phenylamlb@)ﬂ?4m 467.5-1693/

2- (2-Chl or o- 4-i odo- phenyl am no) - 4-f | uor o- N- 165-1

hy((jr oxy- benzani de (HC s@ﬁﬂ?m‘ tqg@hydro-pyran-z-yloxy)-

2- (2- Chl or 0- 4-i odo- phenyy, e 4-fluoro-N- 166-167.5
(tetrahydro-pyran-2-yl oxy)-benzam de- 89
3,4-Difluoro-2-(2-chl oro-4-iodo- phenyl am no) - 173-174
N- cycl obut yl met hoxy- benzam_de

3,4-Difluoro-2-(2-cW or &,ﬂDlﬂﬁempmryhl@rﬁ-ﬂdydo-phmmnmg)-
N- (t et rahyd 2- |
5- g-gmg?zy( 2 chl or o- 4.1 AIYEle gﬁ%amtﬂg)ﬂ'kfnz%"ﬁ%- 211.5

96 5-Bromo-2-(2-chloro-4-iodo-phenylamino)-N-

cyclopropylmethoxy-3,4-difluoro-benzamide

97  5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-N-(2-morpholin-4-yl-ethoxy)-
benzamide

98 5-Bromo-N-(2-diethylamino-ethoxy)-3,4-
difluoro-(4-iodo-2-methyl-phenylamino)-

benzamide

99 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-

phenylamino)-N-isobutoxy-benzamide

100 5-Bromo-N-cyclohexylmethoxy-3,4-difluoro-2-

(4-iodo-2-methyl-phenylamino)-benzamide

101 5-Bromo-N-cyclopentylmethoxy-3,4-difluoro-2-

(4-iodo-2-methyl-phenylamino)-benzamide

102 5-Bromo-N-cyclobutylmethoxy-3,4-difluoro-2-
(4-iodo-2-methyl-phenylamino)-benzamide

172.5-173.5

171-172.5

173.5-175

81 DEC

126-128

139-142

113-115

138-139




(2-di net hyl am no- et hoxy) -3, 4-di fluoro-. DEC benzam de

nmonohydr ochl ori de salt 92 5- Brono- N- ( 2- di et hyl am no- pr opoxy) - 3, 4-
95- 105 WO 9901fizéuor o- 2- ( 4- i odo- 2- et hyl - phenyl ami no) - PCT/USHBA3MAI de
93 5- Br onp- 2- ( 2- chl or o- 4-i odo- phenyl am no) - 3, 4- 266- 280

di fl uor o- N- hydr oxy-benzam de DEL_

-31- Exanple Conpound Mel ting VS
No. The mventmn compounds are useful in trea tif@cacet bid 6they (M H)
94  5-Brono-2-(2-chl oro-4-iodo-phenyl am no) - 3, 4- 7.5-169.5
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Cascade assay for inhibitors of the MAP kinase pathway
Incorporation of 32P into myelin basic protein (MBP) was assayed in the
10 présence of a glutathione S-transferase fusion protein containing p44MAP kinase
(GST-MAPK) and a glutathione S-transferase fusion protein containing p4SMEK
(GST-MEK). The assay solution contained 20 mM HEPES, pH 7.4,
10 mM MgCly, 1 mM MnCly, 1 mM EGTA, 50 uM [y-32P]ATP, 10 pg

GST-MEK, 0.5 pg GST-MAPK and 40 pg MBP in a final volume of 100 pL.

15 Reactions were stopped after 20 minutes by addition of trichloroacetic acid and
filtered through a GF/C filter mat. 32P retained on the filter mat was determined
using a 1205 Betaplate. Compounds were assessed at 10 uM for ability to inhibit
incorporation of 3_2P.

To ascertain whether compounds were inhibiting GST-MEX or GST

20 MAPK, two additional protocols were employed. In the first protocol, compounds
were added to tubes containing GST-MEK, followed by addition of GST-MAPK,

MBP and [y-32PJATP. In the second protocol, compounds were added to tubes
containing both GST-MEK and GST-MAPK, followed by MBP and [y-32P]ATP.
Compounds that showed activity in both protocols were scored as MAPK

25 inhibitors, while compounds showing activity in only the first protocol were
scored as MEK inhibitors.

In vitro MAP kinase assay
Inhibitory activity was also confirmed in direct assays. For MAP kinase,
I pg GST-MAPK was incubated with 40 pg MBP for 15 minutes at 30°C in a
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10 presence of a glutathione S-transferase fusion protein containing

44NMAP ki nase : shPPK) and a gl utathione S-transferase fusion
Brot ei n cont ai niIﬁnggggY\lEﬁssw (GST-MEK). The assay sol ution contained

20 mM HEPES, pH 7.4, For evaluation dftdirebt MEK hetivify, 10 (%Sg"I‘?}MNEK IEIS[ g\}as idcubbeEGTA,
50 M -, Pl ATP, 10 r . 1E err
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assessed at 10 [ﬁﬁf(] r'glmfal%rs.' ﬁllc)nlxtl)altito ) %v%rel Pg] rlnkljrlmttes at 30°C in a final volume of 50 uL

containing 50 mM Tris (pH 7.5), 10 pM MgClp, 2 uM EGTA, and 10 uM

[y-32PJATP. The reaction was stopped by addition of Laemmli SDS sample

15 buffer and phosphorylated GST-MAPK-KA was resolved by electrophoresis on a
10% polyacrylamide gel. Radioactivity incorporated into GST-MAPK-KA was
determined by autoradiography, and subsequently by excision of the bands
followed by scintillation counting. Additionally, an artificially activated MEK was
utilized that contained serine to glutamate mutations at positions 218 and

20 222 (GST-MEK-2E). When these 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 was incubated
with 5 ug GST-MAPK-KA for 15 minutes at 30°C in the same reaction buffer as

described above. Reactions were terminated and analyzed as above.

25 Whole cell MAP kinase assay
' To determine if compounds were able to block activation of MAP kinase
in whole cells, the following protocol was used: Cells were plated in multi-well
plates and grown to confluence. Cells were then serum-deprived overnight. Cells
were exposed to the desired concentrations of compound or vehicle (DMSO) for

30 30 minutes, followed by addition of a growth factor, eg, PDGF (100 ng/mL).
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MEK was

phosphotyrosine as follows: confluent cells were serum-deprived overnight and
treated with compounds and growth factors as described above. Cells were then

scraped and pelleted at 13,000 x g for 2 minutes. The resulting cell pellet was
resuspended and dissolved in 100 uL of 1% SDS containing 1 mM NaVOy4.

20 Following alternate boiling and vortexing to denature cellular protein, 900 pL
RIPA buffer (50 mM Tris (pH 7.4), 150 mM NaCl, 1% Triton X-100, 0.1%
deoxycholate, and 10 mM EDTA) was added. To this mixture was added 60 uL
agarose beads coupled with rabbit immunoglobulin G and 60 pL Pansorbin cells
in order to clear the lysate of nonspecific binding proteins. This mixture was

25 incubated at 4°C for 15 minutes then centrifuged at 13,000 x g for 10 minutes.
The resulting supernatant was transferred to fresh tubes and incubated with 10 pL
of a polyclonal antisera raised against a fragment of MAP kinase for a minimum
of 1 hour at 4°C. Seventy microliters of a slurry of agarose beads coupled with
protein G and protein A was added and the incubation continued for an additional

30 30 minutes at 4°C. The beads were pelleted by centrifugation at 13,000 x g for
5 minutes and washed three times with 1 mL RIPA buffer. Laemmli sample buffer
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The resul ting qdidspw-buffemdgalme After the final weshirige-doldri¥s sichiorogesticiagid 00

0
[err]L of 1% SD\gasCacﬂiteﬁ ! cliqge cells ch%atql For JS minutes at room temperature. The

trichloroacetic acid solution was then removed and the cell layer washed three

20 times with distilled water. After the final wash, the cell layer was solubilized by
addition of 2% sodium dodecylsulfate. Radioactivity in this solution was
determined by scintillation counting.

In 3T3-L1 adipocyte cells, in which the inhibition blocks MAPK
activation by insulin with an IC5q of 3 pM, the compound had no effect on the

25 insulin stimulated uptake of radiolabeled 2-deoxyglucose, or on the insulin-
stimulated synthesis of either lipid or glycogen at 10 pM concentration. This
demonstrates that the inhibitor shows selectivity between the mitogenic and
metabolic effects of insulin, and demonstrates that the inhibitor will show less

toxicity than an inhibitor which does not show this surprising selectivity.
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20 show the nonspecific kinase inhibitory activity typical of most kinase inhibitors,

which do bind at the ATP binding site and which are ATP competitive.
The in vitro and in vivo biological activity of several representative
compounds of Formula I in the foregoing assays is presented in Table 1. Data for

several known compounds is also presented.
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21 0.014

22 0.137

23 0.016

24 0.021 0.12

25 0.102

27 0.026

28 0.728

29 0.076 073

30 0.971

31 0.045

32 - 0.017

33 0.374

34 0.113 1.5
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Exanpl e No

I C 50 ([er
0. 003
0. 023
0. 345
7.13
0. 334
14 '
0. 042
23

0. 102
0. 076
32
1.5

TABLE 1 Conpound of In vitro In vivo
pj%wdlgze[ er rl] (ferr]M o. Og‘;e' | cul t‘”ez)_ 05 BCT/US98/13106
0. 03 3 0.072 3 4
1 5 0. 566 ~30 6
~30 7 0.2 <30 8
3 9 TABII1 (cont’d) 1 11
0.5 12 0826 13 0. 243
0.061 Compound of 1ip vitro dnyive 20
0.006 FyfeleNo.  ICHplidn  (edfqultgs) O
27 0.026 28 0lGze (M) 29
0.017 33 36 0. 38 34 007 0. 218
37 0.002
38 0.077 0.065
39 0.147
40 0.028 0.125
41 0.236
42 0.087
43 0.040 0.100
44 0.475
45 0.126
47 0.087 0.13
49 0.085
50 0.043 0.22
53 0.140
55 0.047
56 0.014
57 . 0.181
58 0.018 0.014
59 0.259
62 0.086
63 0.019
64 0.279
65 0.057
66 0.016 0.13
68 0.119
69 0.016
70 0.224
71 0.015 0.39

74 0.035
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89 0.005 0.30
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93 0.010 0.05
94 0.038
95 0.001
96 <0.010
97 0.015
98 0.025
99 0.018 0.50
100 0.026 >1
101 0.008 >1
102 0.004 0.20

The following compounds, which are disclosed in United States Patent
No. 5,155,110, were also evaluated in the foregoing assays, and each such

compound demonstrated little or no inhibitory activity.
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EXAMPLE 103
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15

The compound from Example 95, 2-(2-chloro-4-iodo-phenylamino)-N-
cyclopropylmethoxy-3,4-difluorobenzamide, was evaluated in animals implanted
with a murine colon tumor, C26/clone 10. Male CD2F1 mice (NCI: Charles River,
Kingston) were implanted subcutaneously with tumor fragments (approximately
30 mg) in the region of the right axilla on Day 0. The compound of Example 95
was administered intraperitoneally (IP) or orally (PO) on Days 1 through 14, post-
implant, for a total of 14 days (6 mice per group). The vehicle for the test
compound, and for control animals, was 10% EtOH/10% Cremophor-EL
(Sigma)/80% H2O, pH 5.0. Tumor volumes were recorded three times per week

by measuring the length and width of the individual tumors and calculating mass
in milligrams according to the formula (a X b2)/2, where a and b are the length

and width of the tumor. Percent treated/control (T/C) was calculated based on the
ratio of the median tumor volume of the treated tumors compared with the median

tumor volume of control animals on specified measurement days.




H CH err] -6 at 1 J[err]M
12 at 10 [err CH err]
13 at 1 [eM9Y M“ﬁ p&hrusosnanes

19 at 10 pM i Pr H
-11 at 1 [err]M 42-
7 at 10 [err]M EXAMPLE 103

The conpound from Expiieltfaldh which the €biipbind'of Bfn e%wa%mdﬁﬂ}.rs&!red IP, the
cycl opropyl met hoxy- 3, 4-di f | uor obenzani de, was eva uated in ani mal s

i npl ant ed doses\wermZQD, 124, T and#8 ma/kgfday. Thednvindion componsd imhities | i ce
NClI': Charl es ve n) were i subcyt aneou wth
'Eum)r f ragment E"ﬂ ;%?%Q’i %?%,h;o 966‘%&”3\9589415{‘% iigme ?pg]ze Pﬁ@%ri ght

axilla on Day Gontfd}euG¥SRADE ¥ whs #5594 g IPable 2 shows &ﬁ%@%& Bf ifafd
intraperitoneally (1P) or orally (PO on Days | through 14, post-

i mpl ant, 5f or adc%hsalln eath t(datuup’sgtpep,rﬂleehq:@e lgbOdeWclgﬁt;ehc/pd:meﬁt@fﬂw t he
t est for n ani nal s 0% Et 10%
Cr enophor - EL 16‘ QY’EP Wﬁ é’%%ﬂté?a?‘]d@"’]ﬂﬂc%maarmg cPpirahgroupsangd the

recorded threepélcsRSniBitioeek by measuring the length and wi dth of
t he i ndi vi dual tum)rs and cal cul ati ng nass in mlligranms according
to the fornula (a x b2)/2, where a and b are the length and wi dth
of the tunmor. Percent treated/control (T/C) was cal cul ated based on the
ratio of the nmedian tunor volume of thepjpggt-ed tunors conpared with the
medi an 15 tunpr_volune of control ani ma S on specified neasurenent
days. Dose Non-Specific Deaths Changein % T/C % Infiibition

In the trial in which the conpound of mnistered P, the
doses were 200, 124, 77, and 48 ny/ kg/ Eﬁlr@fﬁ@&ghmzﬁﬂgﬂ conpound i nhi bi ted
tunor growt h by 59%to 100% as assessed 0'@%1%%) 15. The nedi an size of the
control tunors on_Day 15 was 1594 ny. Tabl Shows the nunber of animal 5

deaths in each tred0®ent groupl/& he change H2 body weibght, theopercent of

t he medi a unor volu of the treated group conpared to the
control group, andqg‘ﬁu T}aﬁpercent i nhi'Bi tion. 4 26
TABLE 2 77 25 +2 2 98

48 0/6 +3 41 59

In the test in which the compound of Example 95 was orally administered,
the doses were 300, 186, 115, and 71 mg/kg/day. The invention compound
10 inhibited tumor growth 64% to 83% as assessed on Day 17. The median size of
the control tumors on Day 17 was 1664 mg. Table 3 shows the number of animal
deaths in each treatment group, the change in body weight, the percent of the
median tumor volume of the treated group compared to the control group, and the

percent inhibition.



Dose Non- SBVe%?%’?lézﬁbeat hs Change in % T/ C % I nhibition PCT/US98/13106

Body Wi ght (Day 15) (grans)
200 ' 1/ 6 +2 43 0 100

124 1/6 +3 T 4 96

77 2/'5 +2 TABLE 3 2 98

48 0/6 +3 41 59

In the test in whibDsset hNoaSpeoificdDedthsx aChhngedn was%oT/AD | y %adntiibitioher ed,

t he doses were 300, 186, 115, and 71 nglkg/day., The_ inyention conpound 10
i nhibited tunor growth 64%to 83% as as§88¥g@;ﬁlﬁ Dg?aliﬁ) The medi an size of

the control tunors on Day 17 was 1664 ng$g'£glg§)e 3 shows the nunber of
up,

ani mal deaths in each treatnent g t he change in _body weight,
t he percent of the300 medy/6n tunor voh@ne of thelyreated gy oup
conpared to the control group, and the per cent i nhibition.

_43- 186 0/6 +2 TABLBS3 )

Dose Non-Specific at hs Chagpge in %4/ C % InRkibition

Body Wei ght (Day 171?% 78 +£ 55 »

(grams) 71 300 0/6 0/ 6 +2 +36 64 17

83 186 Q8 12 25

75 115 1/ 6 +2 21 79
71 0/ 6 36 64

. +2
- The foregoing assa)"fﬁ?ir&%&iﬁgg%a? '&g:%bﬁﬁﬁd itﬁh‘f%ih@éhtﬁh%ﬁk}{b%d%f

Formula | are particular or treating cancers such as col on
cancer. The  Formula I arepasticulalyyusefdSpetreatingycanedrs suwhi ased]ldrocancae The
combination with radiation tq . treat and cantrol c¢cancers. 5

The i nvention SXAPRINAA aregspeciplly wﬂhspge%fqrm Hb%&m@aﬂf%wstﬁmﬁam g from
cancer and ot hﬁéat%ﬁlcbﬁ@&aéaﬁ!&sdi seases and in need of treatnment. The
conpounds are | dlea Yy suited to treating psoriasis, restenosis,
aut oi mmufie di sease, Thaeéhvention compeauriiswildeartitizedto tidae sulsjegts suffring frdbm
generally be utilized as a pharnaceyti cal ) formul atjon, in which
the conpound ofancer #ad <§ﬁ¢r prgﬁ wesissasesand in pecd offrqaynenys Thecompoundgy oyt

5% to about 953fbiealfy sitkd to'thEatinBPIOHANS ré&stehols, AtbiMith Al @ sdAE, and
atherosclerosis. The compounds will generally be utilized as a pharmaceutical
formulation, in which the compound of Formula I is present in a concentration of

10 about 5% to about 95% by weight. The compounds can be formulated for
convenient oral, parenteral, topical, rectal, or like routes of administration. The
compound will be formulated with common diluents, excipients, and carriers
routinely utilized in medicine, for instance, with polyols such as glycerin, ethylene
glycol, sorbitol 70; mono- and difatty acid esters of ethylene glycol. Starches and

15 sugars such as corn starch, sucrose, lactose, and the like, can be utilized for solid
preparations. Such solid formulations can be in the form of tablets, troches, pills,
capsules, and the like. Flavoring agents such as peppermint, oil of wintergreen,
and the like can be incorporated.

Typical doses of active compound are those that are effective to treat the

20 cancer or other proliferative disorder afflicting the mammal. Doses will generally
be from about 0.1 mg per kilogram body weight to about 500 mg per kilogram

body weight. Such doses will be administered from one to about four times a day,




conveni ent oral, parenteral, topical, rectal, or like routes of

adm ni stration. The conpound will be formul ated with conmon

di luents, QP42 s, and carriers routinely utili ZREI/PRISM3I6Ci ne,
for instance, with polyols such as glycerin, ethylene gl ycol,
sorbitol 70; nono- and difatty acid esters of et hyl ene glycol. Starches and
15 sugars such as corn starch, sucros#- |actose, and the |like, can be
utilized for ns can be in
t he form of ta‘g‘J Aes?‘ §ed drtgc gg&ey)ﬁFé%Q%ce§%g%%%léu tek%,g“%%%g

Fl avori ng agenprelifenativeatisgpdg@per m nt, oil of WI nt ergreen and t he
| i ke can be incorporated. doses of  actjve_ conpound
are those that are éfW%%FF‘@@‘efh?dtfPéﬂ?h‘teﬁégﬁF mventomung,as erallgvia a

bt om about BOCEASAE sphlich, &bt ARRIEE iU Rabelaf i BpeBlal vin o o

body wei ght. Snehvehousinfusibh oDe seldtibmofthe benzdpyedn iansotédc sdlineorfyser tines a

day, - 44-

or as needed t¥UEPYSRINCRBEI y treat the cancer, psoriasis, restenosis, or
ot her pr ol . . erred net hod
for delivering the ?ﬂ\%npg\éﬁe %ﬁg{)fén ulla’go%sr 'iolvilde\(}ibgt%e m’%eﬁfo% t abl et

capsul e, solution, or syrup. Anot her nmethod is parenterally, especially via

5 i ntravenous infusion of a SOIgtANIPLIY 1047€ benzopyran in isotonic
saline or 5% aqueous gl ucose. Fol | owi ng are typical
formul ati ons provided by the invention.
EXAMPLE 104 Preparation of 50-mg Pabdetar at i on of 50-ny Tabl ets
Per Tabl et Per Tablet 10, 000
Tabl et s r0. 0%0 g 4- fI uor o- N—hydroxy 2- (4 | odo- erl?’gb?
non

200 9 0.050 g T-fuoro NV HOR 2 W iodo T mmthy 500 g 008 0. 910
g corn starch (for nPlspylamino)-benzamide 100 g
0.008 ¢ corn starch (for paste) 80 g
0.002 g PePesi um st lagtasee (1% 20 §00 g
0. 1509 1500 g

0010¢g corn starch (for mix) 100 g

0.008 g com starch (for paste) 80¢g

0.002 ¢ magnesium stearate (1%) 20¢g

0.150 g 1500 g

The benzhydroxamic acid, lactose, and corn starch (for mix) are blended to
10 uniformity. The corn starch (for paste) is suspended in 600 mL of water and
heated with stirring to form a paste. The paste is used to granulate the mixed
powders. The granules are passed through a #8 screen and dried at 120°F. The dry
granules are passed through a #16 screen. The mixture is lubricated with 1%
magnesium stearate and compressed into tablets. The tablets are administered to a
15 mammal for inhibiting MEK enzymes and treating restenosis, atherosclerosis, and

psoriasis.



The benzhy&y&?g(m‘yaci d, lactose, and corn starch (for m x) FEYPRAN ¢ o

10 uniformty. The corn starch (for paste) is suspended in 600 nL of
wat er and heated with stirring t%‘?forma paste. The paste is used
to granul ate the m xed powder s. € granul es are passed through a
#8 screen and dried at 120[err]F. ThegSaAMPLE 105 granul es are passed

through a #16 screen. The m xture is lubricated with 1% magnesi um
stearate and conpressed into tablets. The tablets are adm nistered to a 15
manmal for inhibiting MEK enzymPseparadionroefQrahJuspessiemosi s, at her oscl er osi s,

azg PSori aSjSredient e — 4ne Amount

Preparation of Oral 5 )g'a%'@ﬁmd"_' 2-methyl-phenylam}q9§-;l%di ent 500 mg

Anmount (me rh;n%anzldm-i odo- 2- net hyl - phenyl ami no)-N- 500 ny
(et hoxy) - benzam de Sorbitol solution (70% NF)

40 Sorbitobisolmutidne(70%eINE) 40 mL

150 ny Saccharin

10 ny SodiEhedt¥Gate 150 mg

10 ny Cherry flavor

50 ny L stilled water gs ad

100nmL Saccgﬁriﬁe sorbitol solution is added to 11?)"}& of
distilled water and #gff benzhydroxam c acid derivative is suspended
therein. The saccharRed d¥&di um benzoate, flavor, atiM#ye are added
and di ssolved. The volune is adjusted to 5 100 mL with distilled
wat er. Each mllilit&herof flaverup contains 5 ng of the 50 mg nventi on

conpound. The syrup is admnistered to a manmal for treating
proliferative di seaspistitled®atetlgsudbr east cancer and skin ¢opag! -

The sorbitol solution is added to 40 mL of distilled water and the
benzhydroxamic acid derivative is suspended therein. The saccharin, sodium
benzoate, flavor, and dye are added and dissolved. The volume is adjusted to

5 100 mL with distilled water. Each milliliter of syrup contains 5 mg of the
invention compound. The syrup is administered to a mammal for treating

proliferative disease, especially breast cancer and skin cancer.

EXAMPLE 106

Preparation of Parenteral Solution

10 In a solution of 700 mL of propylene glycol and 200 mL of water for
injection is added 20.0 g of 4-fluoro-2-(4-bromo-2-methyl-phenylamino)-N-
(hydroxy)-benzamide. The volume of the solution is adjusted to 1000 mL by
addition of water for injection. The formulation is heat sterilized, filled into
50-mL ampoules each containing 2.0 mL (40 mg of 4-fluoro-2-(4-bromo-

15 2-methyl-phenylamino)-N-(hydroxy)-benzamide), and sealed under nitrogen.

The invention compounds fhus formulated will be administered to a

mammal in need of treatment for a proliferative disorder such as cancer, psoriasis,
restenosis, atherosclerosis, and autoimmune disease at a rate and dose effective to

treat the condition. An “antiproliferative amount” of an invention compound is




EXAMPLE 106 Preparation of Parenteral Solution 10 In a
solution of 700 nL of propylene glycol and 200 niL of water for

i njection WO 2M&s$ 20. 0 g of 4-fluoro-2-(4-brono-2-nethyl - ph%‘ﬁwgwlﬁb‘)“- N-
(hydroxy) - benzam de. The volune of the solution is adjusted to 1000 nL by
addition of water for injection. The fornylation is heat sterilized, filled
into 50-nL anpoul es each cont ai ni‘@rg 2.0 mL (40 ng of

4-fl uoro-2-(4- = - .24 - - am de),
and seal ed undbet GHRRYaf compoutlF it inBbif b lcRg e Vet SRR BT
formul at ed wi | fardeecellinTypisilesancers o be treated according®l thisinwertibndhcludeat ment

for a proliferative disorder such as cancer, psoriasis, . rest enosi s,
at her oscl er osi breasi gancgnicolonfanecrgprosiatecancers skip caneenanddbe like.flet i ve to

treat the condi gl o A0eRR k8l @ hé BoAchFoBHAL, heAlisd BXgNLI o0 compound

i's ~46-
that quaptity sheroSuldrosistanids inhibitingitheactivity of MEK ehipypméshesperially
proliferation of target cells. Typlcal cancers to be treated

accordi ng to tMEKj andMEKDa Alkhptigsequired is to admpipistar to a mammalas MEKcancer

t at Ki : dth ike. T . conmpound i
BE T oo ciitag ehoiofasompovnd bl Trvepboe e MR TR s
at her oscl er osi | BHBLhd Rt iV amfapeci al l'y
MEK[ err] and MW‘T&&&C{& ‘ﬁgltldl S r%ﬁ%‘lﬁlrwéﬁc?\(ik’qshg?garg%n ﬁil%lsa_tztéﬁo agprramml an
MEK ¢aubesH inedurabi®inhibitibn ef the NIBKIetizyrhe t Typical WMBKI inhibiting " VEK
i nhi biting amount” ] of an_invention conpound s an anoynt that when
adni ni sti@red t¥naunigithpe from about 0. ygstoabquinliyne of peiveAOMBAUNEREL! t he MEK
enzyne. Typic 'Aﬁﬁmi U Qe d ing HEPO il I 1 [err]g
to about 500 %’1 aé)tIa ?tg} ei%ﬂr?fﬁokgﬁaggg Qﬁﬁrdﬁvkidf%gsr astrlﬁq %ﬂéﬁggﬁ?ﬁﬁt. For
treating the ptypical dosas wilk belfroapatemt Od rtbiaboatdbOahglkg, normally givert fygmoak doses
will be fromaboyt 0.1 to abou& 50 ng/ kg, normally given from one
to about four 10ahut{ouF timey per day.
-47- CLAI M5




What is cl SV HaY0}436 1. The corrpounds are defi né’&%‘{”ﬁ’éﬂ% a l

[err] Br or wher ei n:
Rlerr] is hydrogen, hydroxy, (err] C[er[%., aI kyI Clerr] -Cerr] alkoxy,
hal o, trifluoronet’hyl, or CN;

Rlerr] is hydrogen; R[@UA]Mﬂ err], and Rlerr]

I ndependently are hydrogen, hydroxy, halo, 10

trifluoronmethyl, Clerr]-Cerr] alkyl, Clerr] -C[err] al koxy, nitro, CN,
r (O or NH)[err] (CHerr])[err]-Rerr], where
Rlerr] is hydrogenlsﬂmgegxlf/, CJerr]H

orNR[err]R[err]; nis 0 to 4 mis O or 1,

al or taksherr] ﬁeco errdsméagﬁge%%ef%é{lﬁge hydrogen or (Jerr]-Clerr]

al kyl , r wwth the nitrogen to
whi ch they are attached can conplete a 3-to
10- menber cyclic ring optionally containi ng ona , or
t hree additi onal heteroatons sel ected fro ,
N-Clerr]-(err] alkyl; N—O_ [err]
R6 i s hydrogen, C[err] Cerr] err] C[err] al kyI aryl, aral kyl,
or C[errbv\ yl I
Brorl
5 wherein:

Rj is hydrogen, hydroxy, C1-Cg alkyl, C|-Cg alkoxy, halo,
trifluoromethyl, or CN;

R2 is hydrogen;

R3, R4, and R5 independently are hydrogen, hydroxy, halo,

10 : trifluoromethyl, C1-Cg alkyl, Cl-Cg alkoxy, nitro, CN, or

(O or NH);\~(CH2)p-Rog, where Rg is hydrogen, hydroxy, COoH
or NRjoR11:

nis0to 4,

misQOorl;

15 R10 and R} ) independently are hydrogen or C}-Cg alkyl, or taken
together with the nitrogen to which they are attached can complete
a 3- to 10-member cyclic ring optionally containing one, two, or
three additional heteroatoms selected from O, S, NH, or
N-C;-Cg alkyl;

20 0O

Rg is hydrogen, C1-Cg alkyl, (lll-Cl-Cg alkyl, aryl, aralkyl, or

C3-Cj0 cycloalkyl;

A




- 48- | Rlerr] is hydrogen, CJerr]-Cerr] alkyl,

Cerr]-J ewdoomhdgnyl, (err]-Cerr] alkynyl, __ PCT/US98/13106
Cerr]-Cerr] (cycloal kyl or cycloal kyl optionally containing a
het eroatom sel ected fromQ, S, or NRerr]); and wherein

any of the foregoing al kyl, alkenyl, and._gd-kynyl groups can be 5
unsubstituted or substltuted by cycloalkyl (or cycl oal kyl optionally
containing a heterdﬁ‘;mrhyslmmtéd-ﬁgaikyldlzgﬁs alkenyd] €p1Gg alkymyli , aryl oxy,

het eroaryl, or het eroarylm err] and R err] taken together with the
NO to mr{cycﬂ klélrQé’ cyeloalkybeptionally soppinieg 4 5- to

10- menbered cyclic ring, lLy containing one, two,
or three additional het eh%?ﬁﬁﬁ‘%e@“?@t@?mfgg or?\ﬁi / fromQ S, or
NR[err]Rerr]. ] ound .aGc to,.Claiml whergein
Rlerr] is C[err]- qDQrWI}CYQPWVOSFh%g omgalﬁcl St yr] dalkwy&maﬁamﬁ
according to daim | Yy %ﬂ A conpound
accordi ng to Caim e{rt‘gclbﬂo lg{rsﬁliutéltgbﬂeytqﬂy ) (orcycloalkylgp 6°“a“2( conmpound
accordi ng to d ai mcbnbeining @ Heteeodtomrsaleated from O, S, or NRg), aryl, aryloxy,

[err] 6. A conpound of Claimb5 wherein Rerr] is
fluoro, and R[err] letetoiifykor heteraaryloxy; or Rg and R7 taken ggdtheg svith the N-0 to

which they are attached can complete a 5- to 10-membered cyclic ring,
optionally containing one, two, or three additional heteroatoms selected
10 from O, S, or NR R} .

2. A compound according to Claim 1 wherein Ry is C1-Cg alkyl or halo.

3. A compound according to Claim 2 wherein Rg is hydrogen.
4. A compound according to Claim 3 wherein R is methyl.
5. A compound according to Claim 4 having the formula
0
CH; C—NHOR,
H .
N
15
! R3 Rs
Ry

6. A compound of Claim 5 wherein R4 is fluoro, and R3 and R5 are
hydrogen.

7. A compound of Claim 6 which is:
4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-benzamide;
20 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(methoxy)-

benzamide;




, , , PCT/US98/13106
7. A corrpou9%{°“126d aim6 which is:

4- Fl uor o- N- hydr oxy- 2- (4-i odo- 2- met hyl - phenyl am no) - benzam nde; 20
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - bg( met hoxy) -
benzam de; -49-

4- Fl uor o- 2- (4-i odo- 2- et WyFluproe2yd-ivdormetirylphepylamymuo)idx(plop-2-ynyloxy)-
benzam de;
4- Fl uor o- 2- (4-i odo- bem‘}?’-phenyl am no) - N- ( 2- phenoxyet hoxy) -

benzam de; 5 . .
4- Fl uor o- 2- (4-i odo- 2- net hyli‘luo:r?-Z-ﬁ-g)r%onZOy)e&y(l pa hem'lamg/ N >l}5: noxyethoxy)
benzam de; benzamide;

4- Fl uor o- 2- (4-i odo- 2- net hyI phenyl ani no) - N- ( prop- 2- eny X

benzani dé: 4-Fluoro-2-{4-iodo-2-methy -phenylammo)—N -(2-thienylmethoxy)-
4- Fl uor o- 2- (4-i odo- % nmet hil - phenyl am no)-N- 10

(cycl opropyl met hoxy N

4- Fl uor o- 2- (4-1i odo- 2- met Mlu@M{A-?dﬂoﬂp}ne&hﬂrﬁfﬁhﬁﬁﬁﬁﬁm)(pmp-z-enyloxy)-

benzam de;
4- Fl uor o- N- hydr oxy- berfzamideio- 2- net hyl - phenyl ani no) - N-
| sopropyl - benzam de; and

4-FI uor o- N- hydr oxy- 2- (4-1 (1)@80‘2 %ﬁmo'%wlmeﬂmwhyl
benzam dg. (crycﬁapropyhnﬁﬂﬁﬁ?)lﬂéhzﬁfn ifd:ai m 5 wherein Rlerr] 9and Rierr]

" are fluoro, and Rfer Aydr ogen.

~ conpound of Caims8 V\/m cI4-F190r022}(4-1odo-2-methyl—phenylammo)-N -(cyclopentoxy)-
3,4-Difluoro-2-(4-igdo-2-ngethyl - phenyl am no) - N-

(3- furyl et hoxy) - beR¥HHY ge

, 4-Di fl uor o- 2- (4-i odo- 2- Wlﬁ&o-ﬂh@'ﬂl‘éﬁnmdd& ?IrﬁE?KM-phenylammo)-N-

benzani de;

, 4- Di f 1 uor o- 2- ( 4- i odseptopybbegdamitdesrapdani no) - N- (but - 2- enyl oxy) - 25
benzam dg; 3 . .

4-Difl 3o 2. (4-i odo- 2- AT NADIdRyE-(biode- T xathyphspylamino)-N-methyl-
met hoxy) - benzam de; penzamide.

3, 4-Difluoro-2-(4-iodo-2-nethyl -phenylam no)-N-( 1 -nethyl prop-

2-ynyl oxy) - benzam de; 30

3,4-Difl uoro-2g(4-i Qg5 dRid b CIRIES Wik R htd (B RGH6kHA8 RS is

2-ynyl oxy) - benzam de;
hydrogen.

9. A compound of Claim 8 which is:
20 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
(3-furylmethoxy)-benzamide; '
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-ethoxy-
benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(but-2-enyloxy)-
25 benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(cyclopropyl-
methoxy)-benzamide; _
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(1-methylprop-
2-ynyloxy)-benzamide;
- 30 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-phenylprop-
2-ynyloxy)-benzamide;

AR LA
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-50-

3,4-Di fluoro-2-(4-iodo-2-net hyl -phenyl am no) - N- ( 3- net hyl -

5- phenyl peN{Q 220A4264- yny| oxy) - benzam de; PCT/US98/13106
3, 4-Di fl uoro-2-(4-iodo-2-net hyl - phenyl am no) - N- ( pr op-

2-ynyl oxy) - benzam de; 5

3,4-Di fluoro-2-(4-iodo-2-nethyl -phenyl am‘-mi) N- ( pr opoxy) -

benzam de;

-2-(4-igdo-2- 1- -N-(3- -
3,4-Difluoro-2-(4-iodo-2- mstlﬁl)t/l o 4 y dé)rrzlz rr]r:)e)thy pPg%FmBHOI)N > n)lethyl
benzam de; 5-phenylpent—2—en-4-ynyloxy)-benzaxmde

(2 i eny! et hoxy) - bens airagttiore 3 ode2 Rty phenylamino)-N-(prop-
3,4-Difluoro-2-(4- Lﬂ?ﬂylgxﬂeﬁé%nme”y' am no) - N- (2- met hyl - pr op-
e ?

2- enyl oxy) - benzam de;
3, 4- Di f laior 0- 2- ( 4- i odo- 23,4DiffipbropPréériddor2-methyl-phenylamino)-N-(propoxy)-
(2- phenoxyet hoxy) - enzam e; 15

3,4-Difluoro-2-(4-i et hyl - phenyl ami no) - N- (but - 2- enyl oxy) -

benzam de; 34Dﬂ ro-2-(4-iodo-2-methyl-phenyl “N-(cyclobutyloxy)-
, 4-Di fl uoro-2-(4-i odo- 2- met hlyluopher(ly an% n(r)n_ﬂ(p Sn)_rax_n;/x}]o) )S%co utyloxy)
benzam de; benzamide;

3, 4-Di 11 uoro-2- (4-1 odo- %fg%l?%ordp E?Q ¥od%rrﬁ chyl}l-phenylammo)-N-

(cycl opent yl oxy) - benzam

?3 (ZD]{liolorO ﬁ (4I I)&Okﬂ:e% I;%M %ﬁf&hb G CH nozj N- 2
uor opheny prop enzanmi de;

, 4- Di f | uor o- 2- (4-i odo- 2- Mtglfﬁ/w iade-Zroethylphenylaminn)N-(2-methyl-prop-

pyran 2-yl oxy) - ben

3,4-Di fluoro-N hydﬁ%ﬁgﬂgxx)gbﬁng%ldf net hyl - phenyl am no) -

benzani de; 3 4—D1ﬂuoro-2-(4-1odo-2-methyl-phenylammo)—N-
3,4-Difluoro-2-(2-chl oro-4-iodo-phenyl am no) - N
cycl obut yl met hoxy- b@rpherpxzethoxy)-benzamide;

3,4-Dif jglor o- 2- (2- chl or 3& Ibgﬂgroo QQEX&?O% %)e)tﬁ)tll' p(h lr ri]ﬁ/oci[IQ---(bgtEb-enyloxy)-

pyr an- 2-yl oxy) - benzam de7’
3, 4-Di f | uor o- 2- ( 2- chdngaaide; i odo- phenyl am no) - N-
cycl opropyl met hoxy- benza:gn 4?lgxﬂuoro-2 -(4-iodo-2-methyl-phenylamino)-N-(but-3-ynyloxy)-
benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
20 (cyclopentyloxy)-benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
(3-(2-fluorophenyl)-prop-2-ynyloxy)-benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(tetrahydro-
pyran-2-yloxy)-benzamide;
25 3,4-Difluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-
benzamide;
| 3,4-Difluoro-2-(2-chloro-4-iodo-phenylamino)-N-
cyclobutylmethoxy-benzamide;
3,4-Difluoro-2-(2-chloro-4-iodo-phenylamino)-N-(tetrahydro-
30 pyran-2-yloxy)-benzamide; and
3,4-Difluoro-2-(2-chloro-4-iodo-phenylamino)-N-

cyclopropylmethoxy-benzamide.
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-51- WO 931426, conpound of Claim5 wherein R err] and ng?"lpjsg%{pé“

fluoro, and Rlerr] is brono. 11. A conpound according to Claim
10 which is: 1-
5- Br ono- 3, 4- d|fluoro N- hydr oxy- 2- ( 4-i odo-"2] n‘ethyl

phenyl am no) - b laim 5 wh are ﬂuoro and Rs is bromo.
5- Brono- 3, 4- di uor of@ﬂ 8fc a'urrrxet Wyerebnher"lyl amno) - S

(n- propoxy) - benzam de;
5- Brono- 3, 4-di f] uoro- N- (fur %?}Q $14|od02 met hyl -
phenyl ani no) - bbhzanﬁcFé’mPOun ccor ngto al ihds’ono- N- (but - 2- enyl oxy) - 3

, 4-di fl uor o- 2- (4-i odo- 2- oro ?%ghﬂu%ro— -h%{%ypj]w}ﬂd%@ m&h}k}enzam de

5- Br ono- N- but oxy- 3, 4 dlf

phenyl am no) - benzang lammo)-benzanude, 5 Br ono- 3

, 4-di fl uor o- 2- (4- |odo - net hyl - phen Iamnoz

(3 met hy$ - but - 2- enyl oxy) Stﬁm ﬂé‘h yorg-2-(4-iodo-2-methyl-phenylamino)-N-
5- Brono- 3, 4-di f | uort) 0- hyI phenyl am no) - N-

(3- net hyl - pent - 2- enVYP V am de;

5- Brono- 3, 4-di f | uor o- 2- (5—Bx@ﬁﬁr P Al ioto-NgAFE)h-B=yimethoxy)-2-(4-iodo-2-methyl-
[ 5- ( 3- net hoxy- phenyl ) - 3- net hﬁl - pent - 2- en- 4- ynyl oxy] - benzam de;

5- Br onp- 3, 4- di f | uor phenylaming e@m@%yl phenyl am no) - N- (prop- 20

2-ynyl oxy) - benzam de; 9-4E 35 (A inda). .
"4 di f1 uor o- 2- (4-i odo- 2- nEtRIeNrLREZ IRy 34iIB0%2-(4-i0do-2-methyl

[ 3- (3- mphoxy- pheny bhenyd éiﬁmB)-bé‘mlaﬁﬁ&& benzam de;
5- Brono- 3, 4-di f | uor o- 2- (4 i odo-2- et hyl - phenyl am no) - N-
(t hi open- 2 yl net hoxy) - be# zl?aﬁ?mPeN bugoxy-3,4-difluoro-2-(4-1odo-2-methyl-

5- Brono- 3, 4-di f | uor%le?rBﬁ n?ge&agﬁagyl phenyl am no) - N-
enza

(pyridi n-3-yl net hox
5- Br onp- 3- 4- di f | uor o- 2- ( 4-Bxti-2,4ndiflogio-PiieigdoaZrimetlylfphenylamino)-N-

S brom- 5 401 1 uolbmp SRR G ERy | am no) N 30

- (et hoxyysbenzam de; 5B 3.4-dift (4T PR - sheny] .~
, 4-di fl ugro 2-(4-iodo-2- net‘i?“?° phenlyugl;% n(g yl-phenylamino)

( cycl opropyl net hoxyX3-Imath3d+pedez-en-4-ynyloxy)-benzam1de
-52-

5- Br ono- 3, 4- di f | uor o- 2- ( 2-PEER-34:3ifIngro-2diicde2meshylnpenzyl)-N-

[5-(3-methoxy-phenyl)-3-methyl-pent-2-en-4-ynyloxy]-benzamide;
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(prop-
20 2-ynyloxy)-benzamide;
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
[3-(3-methoxy-phenyl)-prop-2-ynyloxy]-benzamide;
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
(thiopen-2-ylmethoxy)-benzamide;
25 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
(pyridin-3-ylmethoxy)-benzamide;
5-Bromo-3-4-diﬂuor£)-2-(4—iodo-2-methyl-phenylamiho)—N-
(3-(2-fluorophenyl)-prop-2-ynyloxy)-benzamide;
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
30 (ethoxy)-benzamide;
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
(cyclopropylmethoxy)-benzamide;

ey g




(1 sopropoxy) - benzam de;

5- Brono- 3, 4v0o$/b14986 0- 2- (4-1 odo- 2- et hyl - phenyl am no) - N-but -  pcT/USY8/13106
3-ynyl oxy) - benzam de; 5

5- Brono- 3, 4-di fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- ( 2-

pi peridin- 1 -yl-ethoxy)- benzam' de; -52-

5- Brono- 3, 4-di fl uoro- 2- (4-i odo- 2 methl2phenlamnl_)]

(t et r ahydr o- pyr an- 2- yl oxyyBieger3drdiBuoro-2-(4-iodo-2-methyl-phenylamimp)N-onp- 3

,4-di fluoro-2-(4-io Jam no)-N(2- 10
rmrphol i n-4-yl -et hoég &Bé@y;)geﬁmw
5- Brono- N- ( 2- di et hyl ani n§-Byokoxy 4=-difludrodi-{4-itdo2-aikthyldheRylamino)-N-but-
nmet hyl - phenyl am no) - benzam de;

5- Br ono- 3, 4- di f | uor 3-YRyloxy)-bemzamidest hy| - pheny! ani no) - N-
| sobut oxy- benzam de; 15
5- Br onp- N\ cycl ohexyl met hgiBym? 93:drdifluoroz2- +{° lor 2 ety rpehte%lﬁmmo)-N-(z-

phenyl anm no) - benzanpipetidin-1-yl-ethoxy)-benzamide;

5- Bronmo- N-cycl opent yl met hoxy- 3, 4-di.f| uoro-2:-(4-iodo-2-nethyl -
pheny| am no) benzam de 5'Bf0m0‘3 4'dlﬂu0r0'2‘(4'lOdO'Z‘methy}.‘phen}’lamul())‘N'

5- Brono- N-cycl obuty tﬁ@&ﬂ}@f&p?m% f&foWPBan%nﬁée' odo- 2- net hyl - 20

phenyl am no) - benza
5- Br ono- 2- ( 2- chl or o- 4- |oGamhm?yhadlﬂuorb-ﬂ(t(-ﬁadbl-mdnwlqmeﬂ}zlmmno)-N-(Z-

et hoxy) - 3, 4-di f 1 uor o- noh drochloride salt;

5- Br onpdfU. (2- di met hmoaﬁaﬁ@%gs%y NZaPMas; yor o- 2- (4-i odo-

2- met hyl - phenyl am no) - be zg{yﬁq? . {Aiada).
5- Bronp- 2- (2-chl oro- 4-i ogo p enyl 5d1eﬂx?'la§uno "H‘°f"r"hof Odlﬂ_uoro (4-iodo-2
hydr oxy- benzani de; methyl-phenylammo)-benzam1de,

5-Brono-2-(2-chloro-4-io hen uor Q- N\- ]
(t et rahydro- pyran- 2-yl oxgoB% ‘)Qn% (4'10‘%' -methyci-phenylammo)-N-

5- Br ono- 2- ( 2- chl oro;sﬂ.b{,tgg?_ Wh@m no) N 30
cycl opro%l met hoxy- 3, 4-di T | uor o- benzani de. A conpound of

C ai m 519her e| n Rlerr] aﬁcBﬂQF@-N]-CY&l@ehyhl%@myﬁ,éfﬂ!ﬂwref?r-ﬂ-losio%mthyl-

-55:(3:;1I or o- N- hydr oxyAE %?l) %g) gg&ﬁ%‘ﬁh{]gpagnﬂ Zlmmné)z whieh 1s:

benzam de; 5-Bromo-N-cyclopentylmethoxy-3,4-difluoro-2-(4-iodo-2-methyl-
5- Chl or o- 2- ( 4- |odo 2 nmet hy] - S)henyl a.m no) N- (tetrahydro-pyran- 5

5 Chl or o- 2 (4- i odo- 2 et @yérom@ﬂyéﬁmﬂﬁﬂ)lﬁ{élﬂmgflﬁ?ﬁ(-)ﬂiﬂuoro-z-(#iodo-2-methyl-

20 phenylamino)-benzamide;
5-Bromo-2-(2-chloro-4-iodo-phenylamino)-N-(2-dimethylamino-
ethoxy)-3,4-difluoro-benzamide monohydrochloride salt;
5-Bromo-N-(2-dimethylamino-propoxy)-3,4-difluoro—2-(4-iodo-
2-methyl-phenylamino)-benzamide;
25 5-Bromo-2-(2-chloro-4-iodo-phenylamino)-3,4-difluoro-N-
hydroxy-behzamide;
5-Bromo-2-(2-chloro-4-iodo-phenylamino)-3,4-difluoro-N-
(tetrahydro-pyran-2-yloxy)-benzamide; and
5-Bromo-2-(2-chloro-4-iodo-phenylamino)-N-
30 cyclopropylmethoxy-3,4-difluoro-benzamide.

12. A compound of Claim 5 wherein R3 and R4 are hydrogen, and Rj is halo.
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benzam de; _ .

4- Br onp- 2- (Woiosgnze- net hyl - phenyl am no) - N- phenyl net hoxy- PCT/US98/13106
benzam de; 10

4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- phenyl met hoxy-

benzam de; -53-

5- Fl uor o- N- hydr oxy- 2- (4-i odo 2- rret hyl ’:pihen am no) benzam de;

5-1 odo- 2- (4- i obib- 2- Axaomponpd agcardingite yhichds:hoxy -

benzam de; and 1 5 g _ . - _

5- Fl uor o- 2- (4-i odo- 2- net ﬁ ﬁ:hlmf?elr\\ly ero% (‘h-‘ﬂoe% t%r%h&l lammo)

2-yl oxy) - benzam de. benzamnde, 14. A conpound of Claim4 haV| ng the formul a
[err] A conpound of Claim 14 wherein R err] and

Rlerr] are fluoro, and RPe(;hlprq-%-(42®0-2-methyl-phenﬁlpum@ehl-(tetrahydrwpyrm% A
conpound accordi ng jchis:
DifI oro-2-(4- b?&r‘@’é %%%%bhenyl am no) - N-
(3 phenyl prop- 2- ynyl oxy) 5L@ﬂéﬂﬁl-‘@#‘ﬂodo-2-methyl-phenylammo)-N—methox -
-54- Di fl uoro-2-(4-brono-2-net hyl - phenyl am no) - N-
( 3-furyl met hoxy) - behmm@e
3,4-Difl uoro-2-(4-brono- h ) N _
( 2-t hi enyl met hoxy) - benza%%"{%ﬁ El&ﬂyﬁ %ntfm p'henylammo) N-phenylmethoxy
3,4-Di fluoro-2-(4- bberiamideiet hyl - phenyl am no) - N- (but -
3-ynyl oxx) - benzam de; ) )
1 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-phenylmethoxy-
benzamide;
5-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-benzamide;
5-Jodo-2-(4-iodo-2-methyl-phenylamino)-N-phenylmethoxy-
benzamide; and
15 -Fluoro-Z-(4-1odo-2-methyl-phenylammo)-N-(tetrahydropyran-

2-yloxy)-benzamide.

14. A compound of Claim 4 having the formula

I
CHj C—NHOR,
N
Br R3 Rs
Ry

15. A compound of Claim 14 wherein R3 and Ry4 are fluoro, and Ry is
20 hydrogen.

16. A compound according to Claim 15 which is:
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-
(3-phenylprop-2-ynyloxy)-benzamide;

N R O 0




3, 4- Di f | uowD B/a14260r ono- 2- et hyl - phenyl am no) - N- (2- et hyl -  PCT/US98/13106
pr op- 2- enyl oxy) - benzam de;

3, 4-Di fl uor o- 2- (4- brono- 2- et hyl - phenyl am no) - N- (but - 10

2- enyl oxy) - benzam de; -54-

3,40 11 or o- 2 (4 bromo- 2 (el - phe il aUbgls N UL IRk .

g, 4-Di f Iduor 2-52- (4- tzgqgg;ll%émg;‘ﬂyﬂ,é&%mg;am no) - N- (et hoxy) -

enzam de;

3, 4- Di f| uor o- 2- ( 4- br ono-4-Difthgro-33(¥bydnaer2ogthil-phenylamino)-N-
(cycl obut oxy) - benzam de; . 3

, 4-Di f 1 uor o- 2- (4- br@ﬁngYWY)‘bﬁWQﬁﬁ no) - N- (i sopr opoxy) -
benzam de; i (A I - s N Nt
3,4-Di f Idsﬁor 0-2-(4-br orm-szl-; n%pH?/ﬁo-zg)ﬁ%Rﬁ%?nzn%?tpﬂ pl}edxylammo) N-(but
(2- phenoxyet hoxy) - [Bpgyleky)benzamide; .

3,4-Di fluoro-2-(4-brono-2- et hyl - phenyl am no) - N- (cycl opr o)pxll -
met hoxy) - benzani de; 3,4-Difluoro- -(4-bromo-_2-methyl-phenylammo -N-(2-methyl-
3,4-Difluoro-2-(4-br 883’-3:&%‘)"—%'(3&%8&’;' am no) - N- (n- pr opoxy) -

benzam de; 25 pr .
3, 4-Di fl uor o- 2- (4- br onp- 241p§AGo-PL-Bydrac2 e thiN-pHenyRiniiyb)-N-(but-
pr op- 2- ynyl oxy) - benzam de;

3, 4-Di Hﬂlor o- ﬁ-(4|- b'l-emio}z!)widshenyl ani no) - N-
3-(3- pr op; 2-y i de. ,
o 1 uor or e (o br oo S RIHOR HARFIERS Hthy)-phegylamino) N-(methoxy)-

(4, 4-di net hyl pent - Zsenp¥thidiey) - benzan de; and

3, 4-Di fl uoro-2- (4-brono-2-net hyl - phenyl am _no) - N- .
(cycl opent oxy) - benzani de3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(ethoxy)-

- 55- 17. und according to Claim1l which is:
3,4,5-Trifluoro-N h@&%@z-m- i odo- 2- net hyl - phenyl am no) -
benzam gs; 3,4-Difluoro-2-(4-bromo-2-methy!-phenylamino)-N-

5- Chl oro- 3, 4-di fl uor o- N- hydr oxy-2-(4-iodo-2-nethyl- 5
phenyl am no) - benz anfcyelobutoxy)-benzamide;

5- Bronmo- 3, 4-di Tl uor o- 2- (21 habRs-4-(4- BB RSRUNG T RMy 1diino)-N-(isopropoxy)-

hydr oxy- benzam de;
N- Hydr oxy- 2- (4- i odobehzamidey| - phenyl ami no) - 4- ni tr o- benzam de;

3.4 5101 fluoro-2- (2- 11 ugyggy L odg- phenyl 3 ngl i NGy \10
o B e it 1 )
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(cyclopropyl-
- methoxy)-benzamide;
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(n-propoxy)-
benzamide;
25 3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(1-methyl-
prop-2-ynyloxy)-benzamide;
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-
(3-(3-fluorophenyl)-prop-2-ynyloxy)-benzamide;
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-
30 (4,4-dimethylpent-2-ynyloxy)-benzamide; and
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-

(cyclopentoxy)-benzamide.
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5- Br onp- 2- ( 2- chl or 0- 4-i odo- phenyl am no) - 3,,4-di f L uoro- N-

hydr oxy- be wmpd/eia2é 15 PCT/US98/13106
2- (2- Fl uor o- 4-i odo- phenyl am no) - N- hydr oxy- 4-ni tro- benzani de;

2- (2-Chl oro-4-i odo-phenyl am no)-3 ,4,5-trifluoro-N hydroxy-

benzam de; -55-

4- Fl uor o- N- hydroxy- 2- (4-1 odp- 2- net hyl - phenyl anmi no) - 5-ni tro-

benzani de: 2% 17. Y cgmpound0 acco:r'Tcﬁng%/oCa?m lywhichis:)

2- (2-Cnl or 0- 4-i odo- phenys aml NN vA.M-3dd8-2, ﬁﬁﬂ_]—': : ooy

5- Chl or o- 2- (2-chl or o- 4- i%gb- p e‘#}l_ gynﬂko; - § , Q{fﬁ’{dwﬁ‘?e- ﬂ@nylammo)

hydr oxy- benzam de; benzamide;

o Brom- 2 (2 br oo~ 4. | 00p prenY PRARNe R A dioky 4 X4%08b-2methy-

2-(2- Chldpr 0-4-1i Odo'ﬁ%ﬁ%ﬂﬁ@)ﬂ%‘z&bmgr oxy- 4- et hyl -
€,

benzam
2- (2- Br ono- 4- i odo- pheny| &Bromy-34-difluote-2{Rifhuore-M-iodoHpheiyylamino)-N-
benzam de; ) :
2- ( 2- Br onp- 4- i odo- JHERAYAPENZAINIAS; chi or 0- 3, 4- di fl uoro-N- 30
hydr oxy- benzam de; ~ A Ainda)_ . . e cq.
2- (2- Brono- 4-i odo- phenylgnlil%dg?)-%l-z 4(}?%(362,}2&3%}'1[?l'gpgle%tlzlg%-ﬁg;xtro benzamide;
4- Fl uor o- 2- ( 2- f | uor o- 4- i 14 S5-Trlifkworb D+ {2-fihord-4jodophienPlafiinel- N diydroxy-
- 56- .. 3
 4-Di f1 Wro-2- (2- f 1R§9EYPUE; 0do- pheny! ani no) - N- hydr oxy-

benzam de; . -3.4-di 22-(2~ -4-iodo- ino)-N-
2-(2-Chl oro-4-i odo- pheny? grlﬁlorfg):;ﬁ F1ﬂt}18%'%?|6—2f%/ué)f%>‘<‘y19 & ‘z‘%\%’%fgfm) N
2- (2- Chl or o- 4- i odo-lpkesxyt-benizamjde3, 4- di f | uor o- N- hydr oxy- 5
benzam de; ) . -
2- (2- Br ono- 4- i odo- pheny| XRrem9-21Cr¢hleromt-iedesphenxlaming); hdidiuoro-N-
2- (2- Brono- 4-i odo- 203 hide: - 4- di f I uor o- N-hydr oxy-
benzam de; n{yapas!yaﬁe _ ld%’ _
N- Cycl olff opyl met hoxy- 3, £2-f2-Fhiokd-d<iodo-phérylamiho)-Ri-Apdroxy-4-rifto-benzamide;
phenyl am no) - benzani de; ) . .
5- Chi or o- N- cycl opr opy| met-kichlosoA-igdephenydamino)-3i4 rifiueretNshydroxy-
phenyl am no) - benzamfi.de; :de-
5- Brono- N-cycl opr opmfﬁ%ér{lﬁgky- 3,4-difluoro-2-(2-fluoro-4-iodo-
phenyl am no) - benzan de; 4tFluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-5-nitro-
N- Cycl opr opyl net ho>9/- ZirSA-_i odo- 2- net hyl - phenyl am no) -4-nitro-
benzami de; enzamide;

%g;: ginq ﬁgg" ggh?g;‘n ydg “-£2-Ehidrb 4686 phe A1) N-fiy&i899-4-nitro-benzamide;
5- Chl or o- N-cycl opr opy| mei-Bhiore-2-@-dhléroubiododphenylaing)c3,4-difdalro-N-
hydroxy-benzamide; _
5-Bromo-2-(2-bromo-4-iodo-phenylamino)-3,4-difluoro-N-
hydroxy-benzamide;
25 2-(2-Chloro-4-iodo-phenylamino)-N-hydroxy-4-methyl-
benzamide;
2-(2-Bromo-4-iodo-phenylamino)-3,4,5-trifluoro-N-hydroxy-
benzamide; '
2-(2-Bromo-4-iodo-phenylamino)-5-chloro-3,4-difluoro-N-
30 hydroxy-benzamide;
2-(2-Bromo-4-iodo-phenylamino)-N-hydroxy-4-nitro-benzamide;
4-Fluoro-2-(2-fluoro-4-iodo-phenylamino)-N-hydroxy-benzamide;

RN O A0




20 wo so/@lgny! am no) - benzanmi de; PCT/US98/13106

5- Br onp- 2- ( 2-chl or 0- 4-i odo- phenyl am no) - N-

cycl opropyl met hoxy-3 , 4-di fl uor o- benzani de;

N- Cycl opr opyl met hoxy- 2- (2-f | uor o- 4-i odo- ppenyl am no) -4-nitro-

benzam de; 25

2- (2- Chl or 04-i odo- phenyl %sﬂrm'@}mm-a-,(afb\gﬂvﬁypmrph@»glamm)-N-hydroxy-

3,4,5-trifluoro- benge%%hq

5- Chl oro- 2- (2-chl oro=2-i 0G0- phenyl am no) - N- _

cycl opropyl met hoxy- 3, 4- d2{2-Chlérokivderpléfiylamino)-4-fluoro-N-hydroxy-benzamide;

5- Br ono- 2- ( 2- br ono- 4-i odo- Shenyl am no) - N- et hgxy- 3, 4-di fluoro- 30

benzami de: 2-(2-Chloro-4-iodo-phenylamino)-3,4-difluoro-N-hydroxy-

2- (2- Chl 04'Odolﬁ mno) N- et hoxy-4-nitro-benzam de;

2-(2-Bro 4-1 odo-p é’%@% no) - N- cycl opr opyl met hoxy-

3,4,5-trifluoro-benzam d2-,(2-Bromo-4-1odo-phenylam1no)-4-ﬂuoro-N-hydroxy-benzam1de

-57- 2- (2-Bronp-4-iod odp enyl am no) - 5- chl oro- N-

cycl opr opyl net hoxy- 3, 4- d2A(2-Bseworfindarpheaylamino)-3,4-difluoro-N-hydroxy-

tz)egéaar ggo 4-1 odo- pgeenxm?dn no) - N- cycl opr opyl met hoxy-4-ni tro-

BPQ/cI ogr opyl nmet hoxy 4- f Nuoydlogrop¥inidthieiyo3 4,5 @iRroRN2:{4)iedd-DMethyl-
enzam de;

N- Oycl opeopy| net hoxphedylamine)-benzemide; 2- f | uor o- 4- i odo-

phenyl am no) - benzam de; : 2 AL (A

2- (2- Chl oro- 4-i odo- pheny?'%@f&&@&%@@&%ﬁ%’%? ﬁow_uoro 2-(4-iqdp-2-methyl-

4-11 uor o- benzam de; phenylamino)-benzamide;
(2-Chl oro-4-i odo- phenyl am no)-N-c cl opr opyl met hoxy-
4-di f1 uor o- benzam de; -Bromo-N-cyc opropylmethoxy-3,4-difluoro-2-(2-fluoro-4-iodo-

2-
3,
i- ]g 2- Brono- 4-i odo- p{)‘ﬁe@&\%gﬁﬂwm&é'om opy! net hoxy-
2-

| uor o- benzam de;
(2- Br @go- 4- i 0odo- pheny| NaCHElbpipglnsdthe Ry 4-@id2xyethyl-phenylamino)-4-nitro-
3, 4-di fl uoro-benzam de;
N- Cycl opropyl net hox?efgaml‘?at rifluoro-2-(4-iodo-2-nethyl -

phenyl am no) - benzam de; ) _
4- Fl uor o- N- hydr oxy- 2- (4-1i ngclgprrggylﬁnﬁthp e%’?fsatrrﬁﬂﬁlo 0%(2 f}uoro 4-iodo 20

benzani de; phenylammo)-benzam1de
2- (2 Chl or o- 4-i odo- phenylamno) N- hyd x -4-nitro-benzani de;
3, 4- Di f | uor o- 2- (4-i odo- 2 rfehlaga-Nrays 'ﬁé‘)‘mW'@t diflagret2 € 2-fluoro-4-iodo-

pyr an- 24l oxy) - benz
3,4-Di f éoro N-hydr xy- - IRO b%nzagnnét hyl - phenyl am no) -

5-Bromo-2-(2-chloro-4-iodo-phenylamino)-N-
cyclopropylmethoxy-3,4-difluoro-benzamide;
N-Cyclopropylmethoxy-2-(2-fluoro-4-iodo-phenylamino)-4-nitro-
benzamide;
25 2-(2-Chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-
3,4,5-trifluoro-benzamide;
5-Chloro-2-(2-chloro-4-iodo-phenylamino)-N-
cyclopropylmethoxy-3,4-difluoro-benzamide;
5-Bromo-2-(2-bromo-4-iodo-phenylamino)-N-ethoxy-3,4-difluoro-
30 benzamide;
2-(2-Chloro-4-iodo-phenylamino)-N-ethoxy-4-nitro-benzamide;
2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-
3,4,5-trifluoro-benzamide;

—_—

RN O o



25 benzam de; . - _

2- (2- Chl or ¥Q-99836 phenyl| ami no) - 4- f | uor o- N- hydr oxy- benzani de PCT/US98/13106
(HA salt);

2- (2- Chl or o- 4-i odo- phenyl am no) - 4-fl uoro-N-(tetrahydro-pyran-2-

yl oxy) - benzani de; -57-

30
2- (2- Chl or 0- 4-i odo- phenybga(gjg}g)ﬁo&_f&’&Lﬁ{%ﬂ&M&)@é}ﬁ&@ﬁ.

di f| uor o- benzam de;

2- (2- Chl or o- 4-i odo- ' ox§-34-diflidrebentamitet r ahydr o-
pyr an- 2-yl oxy) - benzam de,; . . )
-58- 2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-4-nitro-

5- Br onp- 2- (2- chl or oy 4- i odo- phenyl am no) - N- ( 2- di net hyl am no-

et hoxy) - 3, 4-di f | uorB‘?%@'_ni‘g% de nonohydrochl oride salt;

5- Bromo- k- (2-di met hyl am noc?agmpghéh&x;dnfﬂdd%-g:@:mfbwa%ao-phenylamino)-
2- met hyl - phenyl am no) - benzam de;

5- Br onp- 2- ( 2- chl or obehzamiide; phenyl ani no) - 3, 4-di f | uor o- N-

hydr oxy- benzam de;

5- Br ono- 2- (2-chl or 0- 4- i ohbcﬁﬂwpm‘ﬁb?m?Azdiﬂwre&éz-ﬂnom-4—iodo-

(tetrahydro- pyran- 2 “ﬁ%"?‘ﬂ > ‘o

2-(2-Chl oro-4-i odo-Biy"lée y aur%?‘ﬁo; - @ g%él opr opyl met hoxy- 3, 4- 10

di f | uor o- benzam de; and 2-(2-Chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-

5- Bronp- 2- (2-chl or o- 4-i odo- phenyl am no) - N- _
cycl opr &Pyl net hoxy-é‘%ﬁ‘-"ﬁq ?'&@%gﬁenzam de. 18. A phar gacguhl cal
formul ati on conpri sing a»ger ds 6 1,Clial N N ed with a
pharmaceutically accept a%l(tgr&eig%g‘f grﬁog}%l&l?iuagnﬁ??) lgrcyglfg f?peyrlm%ﬂl%é 19.

A fornmul ation of C 3@ndifiBorocbgazamideg a conpound of the fornula [err]

2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-
4-fluoro-benzamide;
15 2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-
3,4-difluoro-benzamide;
N-Cyclopropylmethoxy-3,4,5-trifluoro-2-(4-iodo-2-methyl-
phenylamino)-benzamide; |
4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-5-nitro-
20 benzamide; '
2-(2-Chloro-4-iodo-phenylamino)-N-hydroxy-4-nitro-benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(tetrahydro-
pyran-2-yloxy)-benzamide;
3,4-Difluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-
25 benzamide;
2-(2-Chloro-4-iodo-phenylamino)-4-fluoro-N-hydroxy-benzamide
(HCI salt);
2-(2-Chloro-4-iodo-phenylamino)-4-fluoro-N-(tetrahydro-pyran-2-
yloxy)-benzamide;
30 2-(2-Chloro-4-iodo-phenylamino)-N-cyclobutylmethoxy-3,4-
difluoro-benzamide;

2-(2-Chloro-4-iodo-phenylamino)-3,4-difluoro-N-(tetrahydro-
——_____ pyran-2-yloxy)-benzamide;

A o



20. A f owedoriigzgn of C aim 18 corrprl sing a conpound of therdr70$98/13106

[err] 59 21. A
conmpound which is 3, 4-difluoro-2-(2-chloro-4-iodo-phenyl am no) - N-
cycl opropyl met hoxy- benzam' de. 22. -3%e of a conpound of any one of

enaymes 0 a mammal . 5-BRomb 3 e prosi-S oAU AR G oUmER P 1 17
or 21 for the prepmﬁgpgiﬁo@e accor B% }Itﬁ'&?ﬂdrfﬂzs%l roli feratl ve

di sease in a mamal ngtocalm erein the

proliferative disease i ss-anoal;{xdunahylamm-pmpawym Ardifheordi s ehivdo- or
at her oscl er osi s. Use accordl ng . to claim 23 wherein the
proliferative di sea’s@eﬂb’l'@hﬁmé?mm@‘ enzapde; se of a corrpound of any one of

clains 117 or 21 for tthgﬁSrﬁB @t&ﬁ&og (1) ogﬁghg '84) &’rdlﬁﬁoerﬁtl\!ng a stroke

inanm | . npound ¢l arns 7 or 21 for
the preparation of ﬁy -betizamidet or treatlng heart failure in a mammal .
28. Use of a compound of any one of clains 1-17 or 21 for_the preparation

of a medicament for treal-Bigmpen@-eewg-A-yodorphenylaming)-3.4-diflugrg-N-Use of a
conmpound of any on [ Ihe preparation of a

medi canent for treg(telq%ag%%r |omeéﬁ?)&) k?eixz;xﬂfde 30. Use of a
conpound of any one of d-ez—mhlo‘ro-lt?xodb-p%n)flannlrtd)e{-pyampyhmh@i -34-

medi carrent for treating diabetes in a mammal. . Use of a compound of
any onel®bf clains llﬂ?m@r ezxzamﬁie % pr eparation of a medi canent f or
treating Al zheiner's dis eyof a compound of any
one of clainms 1-17 or Sjﬁ P prepara odonphe]p§1%mulﬂ§| cament for treating
cancer in a mamal aymlo;mpyhneﬂmnyﬁ%—diﬂwmwbmml radi ati on therapy.

33. Use according to claim25 or claim32 wherein the cancer is selected
fromthe group consisting of breast cancer, colon cancer, prostate cancer,
skin cancer andg. pa%lphaﬁﬁ&eumﬁrmulamndbﬁnpma)cfompdmdmmlﬂnﬁf any one of
claims 1-17 or 21 fo h(«f“pt% ration of a nedi canent, for treatlng .cystic
fibrosis in a manmegdmixe i@E‘Ba%?é‘ES? Ily argeRtablg gycipisat, dilugntyprcarrier. { o 34

wherein the mammal is a human.

15 19. A formulation of Claim 18 comprising a compound of the formula
I
CHy C—NHOR,
H
N
. Ry Rs
Ry

20. A formulation of Claim 18 comprising a compound of the formula

I
CH, C—NHOR,
H
N
Br R3 RS
R4

R A0 I




60 30. A nmethod for treating a mammal suffering from Al zhei mer's

di sease andwigyopgeg Of treatnent conprising admnistering an leé{‘/ﬁ@ﬁ/l\ﬁ?o
anount of a conpound of claim1. 31. A nethod for treating a 6I
suffering from cancer conprising adm nistering an effective armunt of
a conpound of claim1 in conjunction w thsgonventional radiation therapy.
32. A nethod for treating a mammal suffering fromcystic fibrosis and in

need of treatn2ht cénpethed feor inhibitingsMEK engymesdh Aeuammel comprisingf a

conmpound of claim1, ound &Iﬂ/cl ai m

preparation of a rreﬁ‘?‘@%?ﬁé% %}WP’I@?@H%R"% ‘f‘fﬂgp‘?q?%a?fgélﬂ‘ﬁﬁz

34. Use of a corrpound of claim1 for the preparation of a nedi canent for
treating a_pro'fer ase in _a m . 35. e acc rd|ngto

cl ai m 34 wher e# @P&Pgﬁﬁ? M%%@P%P@ﬁm‘f gand

aut oi mmune di sease npﬁeeatdif%ﬁﬁﬂén%&% Bisi dmxﬁ@te Q‘{?E}S}B fe m 34
wherein the proliferative disease Is cgﬁ . nhggn Hé?%‘%%?’rﬁpé)‘g‘hd of
claim1 for the prepﬁammpoundfofeClamhlcanent for treating a stroke in a
manmal . 38. Use of a conpound of claim1l for the preparation of a
medi cament for treating heart failure in a mamal . 39. Use of a

conpound of cl23.m 1Afmethb&ac¢ma|ngltaﬂlalm 2f wherehtithe pigliferative disegs!is N9
hepatomegaly in a mammn 40. Use of a_conpound of claim1 for the

preparation of a neB?%ﬁ’én‘iesﬁeB?ﬁ%raéﬁk‘mHQmGéi*mgaﬂhyquﬂeﬂ)skﬁamml 41.
Use of a conpound of cl a| m 1 for the preparatlon of a medi canent for

- treating diabetes in a Use of a conpound of claim1 for

t he preparati offt-of Am@bpéam@mg@ Cll%l@‘aﬂ whersinzthe ipraliferative disease isn a
manmal . 43. U? of a conmpound of claim1l for the preparation of a
medi canent for treating cancer in a manmmal in conjunction wth conventional
radi ation therapy. 44, Use accordi ng to claim36 or claim43 wherein

the canggr is Iec the con f breast cance col on
cancer, qgr ost r %‘r{%‘}‘og? |tﬁea8 Pﬁ‘?fﬂng éﬁ"c mneeé of
61 45. Use Of &eﬂﬁﬁﬁ%ﬁiﬂpﬁﬁn%ﬁcﬁhﬁidteﬁﬁ ar él?eoﬁ"v@ Bffoaht S¥h €bmPound of

medi cament for treating cystic fibrosis in
Claim 1.

26. A method for treating 2 mammal suffering from heart failure and in need

of treatment comprising administering an effective amount of a Compound
15 of Claim 1.

27. A method for treating a mammal suffering from hepatomegaly and in need

of treatment comprising administering an effective amount of a Compound
of Claim 1. |

28. A method for treating a mammal suffering from cardiomegaly and in need
20 of treatment comprising administering an effective amount of a Compound
of Claim 1.

29. A method for treating a mammal suffering from diabetes and in need of

treatment comprising administering an effective amount of a Compound of
Claim 1.

This Sheet Has Been Replaced

BEEN
THIS SHEET HAS ‘A O




46. Use acworagiomgét o any one of clains 33 to 45 wherein t he RGIASHS/13M6a
human. 47. A conpound of claim 1 when used to treat a condition
sel ected fromthe group consisting of trggting a proliferative disease,
treating cancer, treating a stroke, treating heart failure, treating
hepat omegal y, 30r eatA ngticdr fdt tremiyg a/mainnexd suffering fbatAlzheimegatisegse and in
Al zhei mer' s di sease, treating cancef.in conjunction W th conventj onal

radi ati on therapy H68defkeatment copprising admisistering an efiectivgamount ofa 43 A
conpound of claim cprding to claim46 wherein the conpound of
claim1l is used tojqaﬁgg@ng%gg% ﬁg'r ative disease and the proliferative

di sease i s psoriasis, restenosis, autoi mmune di sease, or atherosclerosis.

49. A f ' d ding.t | ai m 46 whergin th
Comound of oBh m & PR PR maRe SVt Pt s SoBBPSRE (o

prol i fersative di Seaamihiiieiipafefective antihnt 6f £ SHRBUAS G Clalmiih 1 vhen used
according to claim49 erefn the cancer 1s seleCted fromthe group
consi sting of breasonjunactien withecboventienalaadiatiowtheraptye cancer, skin cancer
and pancreatic cancer. 51. A conpound of claim1 when used to inhibit
MEK enzynmes in a mammal . 52. A conpound of claim1 when used according
to any one of 30| ai 1% mthddofobfeaify £mamintid sEfERm from oy stic/fiBrosi i
REPLACEMENT SHEET 3 's and in need

of treatment comprising administering an effective amount of a compound

of Claim 1.

This Sheet Has Been Replace

[T

L

THIS SHEET HAS BEEN
REPLACED




