22 Septenber 2003 (12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDER THE PATENT
. COOPERATI ON TREATY (PCT) CORRECTED VERSI ON (19) World i nt $emembér F03per ty
“Organi zation International Bureau (43) International Publication Date 29

June 2000 @GBINEHRNZIOONL REFLICOAON Pintrasinal unpIR THEA BT CdGERATIaREARY (AP 1P

35/00, A61K 31/335, 31/35, 31/475 /1 (A61K 31/335, 31:135) (A61K 31/475,

31:135) (A61K 31/335, 31:245) |(COGRREGTEDVERBION) (A61K 31/335, 31:165)

(A61K 31/475, 31:165) (A61K 3I735, 31T: 335) (ABIK 3I/475, 31:35) (21)

I nt ernati onal Application Nunber: PCTI, aﬁ’;*"i"ik\ (22) International Filing

20 o on Lanompeemirean: 30, o G0H) o MNP AEE

UL (o
Jehjaon

Publ i cati on Langisgpetiongdiyrepsh (30) Pr ~:;"'T»‘

11998 (22.12.1998) US 601164, 78810 Novenb&E5£999 (10. 11. 999 U5- AL ALt
Appl i cant (f ¢43) kitdrnationa! nbicesipn Datst es except US) : \ANRAEFmptiquREiplicaOmpRpprber
[ US/ US| ; 201 29 dnen 2008 49.062800)i s Pl ai nPCT 07950 (V80 00/3(7141 Al
11111x1

| nt er nat$1p radrmakendl HaeatiQlagsificdtioaher AWDP BE03 7 A 1infdatots7at | nvent ors; and (75)

| nvent or s/ 3i1’é§n3c1§5 i‘"ﬁ? " @Sﬂi}ﬂ 3LIGIDWANL7S)RInyentersthpplic@y (ol Omb): @Q'W&S}Rw'@@lw -
het ] L
2020 S. Seygp )BA k&5 sy 31@5‘(&61}%)@% 131048, 48] 03 i
Andr ea: \Warner - Lanbert
(21) International Application Number‘ PC'I‘I'U599130485 (74) Agents: RYAN, M., Andrea; Warner-Lambert Company,

201 Tabor Road, Morris Plains, NJ 07950 et al. (US).

(22) International Filing Date:

21 December 1999 (21.12.1999)  (81) Designated States (narional): AE, AL, AU, BA, BB, BG,
BR,CA.CN, CR, CU. CZ, DM, EE, GD, GE, HR, HU, ID,

(25) Filing Language: English I, IN, 1S, JB, KP, KR, LC, LK, LR, LT, LV, MA, MG, MK,
(26) Publication Language: English MN, MX, NO, NZ, PL, RO, SG, SI, SK, SL, TR, TT, UA,
) US, UZ, VN, YU, ZA, ‘
(30} Priority Data:

60/113,201 22 December 1998 (22.12.1998) US (84) Designated States (regional): ARIPO patent (GH. GM,
60/164,788 10 November 1999 (10.11.1999)  US KE, LS, MW, SD, SL, 5Z, TZ, UG, ZW), Eurasian patent
(AM, AZ,BY, KG, KZ,MD, RU, TJ, TM). European patent
(71) Applicant (for all designated States except US): (AT, BE,CH, CY, DE, DK ES, FI,FR, GB, GR, IE, IT, LU,
WARNER-LAMBERT COMPANY [US/US]; 201 MC, NL, PT. SE), OA¥I patent (BF, BJ, CF, CG, CI, CM,

Tabor Road, Merris Plains, NJ (7950 (US). GA, GN, GW, ML, MR, NE, SN, TD, TG).
[Continued on next page]

(54) Title: COMBINATION CHEMOTHERAPY

1‘2 Z
R, o
O o
Brorl R3 R4

E‘) fﬁa

C—N—O0—R,,
T o
Brorl

{57} Abstract: Mitotic inhibitors such as paclitaxel have improved antitumor activity when used in combination with a selective
MEK inhibitor, especially a phenyl amine compound of Formula (I) and (D).

000 00 OO

0 00/37141 Al




201 Tabor Road, Morris Plains, NJ 07950 et al. (US). (81) Designated States
(national): AE, AL, AU, BA, BB, BG BR, CA CN CR CU B )

GE, HR, HU, ID, IL, IN 1S, JP, KP, KR LC, LK, LR LT, Zg@eﬁg%bttéooﬁ,
MN, MX, NO Nz, PL, RO SG SI, SK, SL, TR, TT, UA, US, UZ, VN, YU, ZA

84) Desi gnat ed States re I Y ¢ il

(p4) Designated States (1 ooyl J mmyuummmjmlmmumwm@w
Eur opean patent (AT BE CH CY, DE, DK, ES FI FR, GB, R I T, LU,
MC, NL, PF"P;‘;‘*G . OAPI pat ent (BF, B!, CF, I@Gwo-@rer co@t&’landaﬁ&pbmauoﬁ%ﬁrl\(bm Nid.,
NE, SN, ~TDPrigsmaipralsashi@d on next page] lid)on Todesand ALBEIBINATM at the begin-
CHENMOTHEABNe éflphbidatidn & this Mrdches vi¥ig: 7162 1T BB/FIH mEde isare o/ theiCT Gt

i nhibitors such as paclitaxel heaxgdbapRsved antitunor activity when used in
conbi nat i_o mnth selectlve MEK inhibitor, especially a phenyl -am ne

5) :
conpoun E‘e ﬁ@% Eﬁﬁiﬁ &g enber 2003 WO 00/ 37141 Al Publ i shed:-
For two-Ilefgter co es an ReF™ %E) %ﬂé‘t‘. ons, refer to the "Guid- - Wth

i nternational search report. ance Notes on Codes andAbbr evi at i ons"appearing
at the begin- (48) Date of publication of this corrected version: ning of
each regul ar issue of the PCT Gazette. 7 Decenber 2000 (15) Information
about Correction: see PCT Gazette No. 49/2000 of 7 Decenber 2000, Section
U 22 Septenber 2003 WD 00/ 37141 COVBI NATI ON CHEMOTHERAPY




FI ELD OF THE | NVENTI ON PCT/ US99/ 30485 This invention relates to a nethod
for treating cancer in a patient in need of such treat nEl®SeganBer®iorod
conprising the step of adm nistering to the patient a 5 mtotic inhibitor
and the step of admnistering to the patient a MEK i nhibitor. The

i nventi orwaled?ide| ates to conpositions or packaged units cdapusgy/3Ingssa
mtotic inhibitor and a MEK i nhibitor. BACKGROUND OF THE | NVENTI ON Cancer

chenot herapy can entail the use of a conbination of agents, 10 generally as
a means to reduce the toxi CQUMBINAIION CHEMQTHERAPY agents when used

al one, and in sone instances because the conbi nation has greater efficacy
_than when either agent is used alone. Mtotic inhibitors are

anti neopl astic agents that adversely affect the mcrotubular network in
cells that is essential for nFIEDORBHENVENTAEE cel lular 15 function.
Mtotic inhibitors generally bind to free tubulin in cells, pronoting the
assenbly of tubulin into stable mcrotubules, and sinultaneously inhibiting
their di sassenbM{is ifhersicatralatdsita ednethod fov trelrin gosncaim a pafiermn dt nexd ofor mal |y,

which in turp.results i.n the .inhibition of interphase and mtotic
functions iﬂlcsﬁ’éeaﬁ'@?qt’. Saﬁg d Gompgising 4 ﬁﬁﬁeBioF 6‘%&1%&‘%69{/%%3@14 ni cal |y
to treat’ a yabii€inhilitor 4@ tﬁ@&&ﬁbﬁadrﬁﬁﬁstﬁaﬁ?gm'tﬁe %d?ﬁ%ﬁé 4 Wi@[mﬁtﬁ%oﬁ.a‘rﬂé al

I at” not on es

product, is an antim crotubule agent t y prono e assenbly

of m cr ot ubventidiraso teldtes iorcodipwsitmnb ot padkaged i@ kbmprdag ainsiteicubul es by
preventing depol yneri i.on.. ] n addition, paclitaxel induces abnormal
arrays or Hﬁﬁﬁﬂlt@g%‘{aﬁﬁgd&ﬂbﬁ?res t hroughout the cell cycle and multiple
asters of mcrotubules during mtosis. Paclitaxel .is indicated primarily
for 25 ovarian carcinoma and breast cancer, although it is useful in

treating other cancers s I cancer. Use of paclitaxel is generally
acconpani ed by undesi rabl Bg‘@égoiﬁ’?@éﬁs%mww&}ﬁypersensi tivity
reactions, hypotension. bradycardia, 22 Septenber 2003 WO 00/ 37141

PCTI US99/ 30485 hypertension, nausea and vomting, and injection-site
reactions. Docet'eSiSEr chezpsherapy ean aalt therise pf 2 eembination ehagantsi ke pacl i t axel

i et TR e
wel | as demrionat anckin sinesinstance@EA1RE $he combination has greater efficacy than
when either agent is used alone.
Mitotic inhibitors are antineoplastic agents that adversely affect the
microtubular network in cells that is essential for mitotic and interphase cellular
15 function. Mitotic inhibitors generally bind to free tubulin in cells, promoting the
assembly of tubulin into stable microtubules, and simultaneously inhibiting their
disassembly. Thus stabilized, _microtubules cannot function normally, which in
turn results in the inhibition of interphase and mitotic functions in the cell.
Several mitotic inhibitors are now used clinically to treata variety of
20 cancers. For example, paclitaxel, a natural product, is an antimicrotubule agent
that not only promotes the assembly of microtubules from tubulin dimers but also
stabilizes microtubules by preventing depolymerization. In addition, paclitaxel
induces abnormal arrays or bundles of microtubules throughout the cell cvcle and
multiple asters of microtubules during mitosis. Paclitaxel is indicated primarily for
25 ovarian carcinoma and breast cancer. although it is useful in treating other cancers
such as lung cancer. Use of paclitaxel is generally accompanied by undesirable

side effects, including hypersensitivity reactions, hypotension. bradycardia,



5 such as vinflunine. MEK inhibitors are conpounds which inhibit one or
nore of the family of mammalian enzynes known as MAP ki reesgegtémBsezaoawhi ch
phosphoryk,@;!étawyggI MAP ki nase subfam |y of enzymes (mtogen-associated
protei n kinase enzymes) referred to as MAP kinases or ERKsPEEXPTIRIPI ul ar

signal -regul ati ng enzynes such 10.as ERKL .and ERK 2).. These enzynes
regul ate phosbmaﬂ’é‘f’\{‘d??“ﬁ‘?a W@W&%fﬁg@e&?&%{é&%ﬁuﬁg&vppﬁ?ﬁxﬁhe
mamral i an bodynodEKnfoAORREST, Zctsdiuctile fgliGRlin i8R Bindabe dual
specificity kinases tﬂat are present in all cell types and play a critical
role in the regjcloabiubes. Othermiitotip indiibitors miciusie thevinda alkelodds, suahi asn i n
response to m ens and, a wide .varjety of growh factors and cytokines.
Upon activati BH‘Fb? B YRRATISURE, ‘énefslh‘?%ﬁsé?@@&é&‘a‘éa‘{vﬁ%?% bRGE yI at e
a | argegnunbeg, fﬁs_\ﬁﬁﬁ’lﬁﬁﬁ@t es, including transcription factors, the EG-

ol i

receptor, phosp pase A2, tyrosine hydroxylase, and cytoskel etal
proteins. One sel eMEKeénHikitors atel domponndsawhich éahibi boevar moreef thedtmilyd tr eat

~a nunber of proliferative disorders, . .includin sori.asi s,, resteposi s, and
cancer, as de%@%%@%”@%‘@%%s? “fhr@'lﬂsB]B‘?rgfa %I{]]“ﬁer ein by
reference. A : bifbFart ﬁﬁ%&gg hitSeh-385atBE Boteifl kBpdsk BREmass) usef ul
to prevent an trglétﬁgésképtlciys ock; segeﬁlf\t/%98137881.sTheé prior art fz)iils to
teach or suggesferrédimtas AP kirmbkessar| ERK$ (extriveeitlular ishynbl-tegnkating renppmesosushined
with mtotic inhibitors: ording to this jnvention., 2 WD.0Q/ 37141 SUMVARY
O THELO VENTRORRRS 200 N Bl ot eymes el mats v iieR of AUTEA FRRPent ur os

2, method {orbiegiohdis Gickh hd LSk AR bEhRORTE: | 354 UERTSL BodeilRS ERU 1 (2)

the step of a stering to a (1 ent 1I'n need such 5 treatment a MEK
i nhi bi t or andaddFRKHE asd dal sfecHibity kimkes thatare presentdn pHiceB typea andiplaytd c
i nhi bitor, wherein the amount of the MEK i nhi bi tqc))é_ﬂgnd the amount of the
mtotic inhi bemtsal e inthe reamiasionof gell prabiferationandAifferratigyem {rTesRONSH o
effective antj- Liheratl V& gl_;ax‘,ﬂ? ) Skihal | Bagdd otic
i nhi bi tor rray{n[fl)tggéﬂe%fdg?gﬁhgﬁ%%g?f ra gﬁe?:?or?%gﬂ %ﬂjﬁ?gst atnlo%ﬁ?) l-{’he VEK

i nhi bi 1®r. Si thebd @smes cdirohd thstads that ¢amphosphdpgateya latpe mambeer Offot h acti ves
by either |ocal or systemc injecti onz or, different rout eﬁ ]ééa. g .~ oral
adni ni st r at i o¥Hbstrates, NRHuding FBRCHPUeH el thel GF SerePIRInPHsEhPIRASE AZf 1 he

mtotic inhi %&Qe hy-ﬁp&yildg&eagﬁic%sﬂélétgl proteins. One selective MEK inhibitor has

been shown to be useful to treat a number of proliferative disorders, including

psoriasis, restenosis, and cancer, as dgscribed in US Patent No. 5,525,625,
20 incorporated herein by reference. A whole series of MEK inhibitors have been
described as useful to prevent and treat septic shock, see WO 98/37881.
The prior art fails to teach or suggest that any such selective MEK

inhibitors can be combined with mitotic inhibitors according to this invention.

-



enconpasses the use of additional pharnmaceutical agents, such as a second
MEK inhibitor, an inhibitor of farnesyl transferase (a rassgmBmpet 2603 a
RAF i nhi b%gé 72 l15 second mtotic inhibitor, an anti-angiQgenesi s agent, a
steroid, or %1?‘ anti-cancer agents, as well as adjuvant CIAREs, or
ot her pharnmaceutically active a hat - ' eptable materi al s.
Therefore, the invention provi dg@“@@%ﬁmm cancer. by

adm nistering at |east one (e.g., one, two, or three) MEK inhibitors and
at least one (e.g., one or tw) mtotic inhibitors to the patient. 20 In
one aspect, the anfThistifventior&edturass methoddyr weating iarmteliferativetdisease, atdeach
other over tine. For exanple, a piat'e_nt npy recejve.a fi‘{sii IVEK I nhi bi tor
with a mitoti sethoddpeludisg (2) thestep g #mmwgéﬁhapf‘ﬂ%lﬁ“ﬂﬂ? PR VEK

i nhi biter may . - yﬁ%' 1iBistPn iJaviendd on al so
featureg conpggﬁ{egﬁ%?ﬁ%g'c%bdeéaﬁﬁﬁﬁg%a d ﬁﬁtﬂ%ﬁi\/\hi cﬁtgg?diﬂr?cl ude at | east
one MEK i nhi bipfifokic aitdbiadr, Whersin the empintatfities MEK inhitétor afid theepinotpit of thet he

[ tion es; ingle f | ati whet h t abl et , | ution,
o ouspenst oRHoRs uRITBKeUChBAL (e RS 5% FIoARFEtsch PR CRAHINS FBF and o
VEK 1 nhi bi € Or b fitdraydthbib! TR ERRLELALI OB RBERHIBGiGhaYbabifans Of each

active, such as et"or capsul'e formof a MEK inhibitor and a capsule
or anpoul e of darigd) os aftettthoadminisiration of the MEKiilhibiver, Sinunltangous kit with

eparate formul ations of each ctive ckaged tagether,in a bo ith
?ngtrudﬁ)i ons ﬂ@ﬂiﬂ{éﬁﬁsﬂpﬁﬁlayéﬁ_byég‘?ﬁaﬂesﬁbg 4"3%’?3 _ _eb&%érﬂﬂfguéem enber
2003 PCT/ Usgﬁécﬁgﬁfgﬁ q’?ﬂlnt%ﬁ{e fo;(}%ﬁly%gbbra? ad&(ﬁh%n%ﬁty)ﬂ B RINIEK SniibRot ARE e

conmpounds whi C r VEK 2 enzynmes wi thout substant: -il
i nhi biting ot hfavery administitiona$ thdtoticRikhibRKS}, Thdkvantigrhalsphor) s ki nase,
EGF and PDGF receptor kinases, _and C-src. In general,  a sel ec%%%//ﬁ K1 or
MEK 2 i nhi bi t 8Rcompessss ¢ useof addivenal pharmagputigriagsnisysch;as 2:£C9

one-fiftieth ibfthr o Bk : forR AR AT MBHo Bher
enzynmes. Pref %&’,&2@8 Iérc‘%l!iive |g—r?1h| &."rg?@ ;i'gé)izgr]?‘iﬂll O that is at |east

11100, 180r e pe@bad aioyic IiHkithr, anshtempivgenesis geaf, arstdrbid, ol HtheOti-¢Ar8O00 or
| ess than that of its 1CSQ for one or nore of the abo‘éﬁ- naned nzymes. 10
In a pref er r edgeathsswekas adjnyants SHANGers; GrPthes PBamacsucaly 3V o thi s

pharmaceutically acceptable materials. Therefore, the invention provides a

method for treating cancer by administering at least one (e.g., one, two, or three)
MEK inhibitors and at least one (e. g., one or two) mitotic inhibitors to the patient.
20 In one aspect, the amounts of each active may vary independently from each other
over time. For example, a patient may receive a first MEK inhibitor with a mitotic
agent for a period of time, and then the first MEK inhibitor may be replaced by a
second MEK inhibitor. '
The invention also features compositions, packaged units, and kits which
25 include at least one MEK inhibitor and at least one mitotic inhibitor. For example,
the invention encompasses: {a) a single formulation (whether tablet, solution, or
suspension, for example) that includes both a mitotic inhibitor and a MEK |
inhibitor; (b) a blister pack containing separate formulations of each active, such
as a tablet or capsule form of a MEK inhibitor and a capsule or ampoule of a
30 solution of a mitotic inhibitor; and (c) a kit with separate formulations of each
active packaged together in a box with instructions for combination

administration.



I nvention conprises the mtotic inhibitor paclitaxel. In another
enbodi ment, a mtotic inhibitor is used in conbination ve BebtBRLMEFDO3

i nhi bitor no- 3-met hoxyphenyl ) -4-oxo0-4Hj|jbenzopyr S
descri bed |n(0§1§ g}atent No. 5,525,625. In another pref erredqi%gé\(p)ﬁé‘{#f the

mtotic inhibitor agnjnist I S I
vincristine, vi an aggieﬁ%"e&&ﬁgt] Bﬁgsf’ﬁﬁ%gt%\%#%%g%é bi%%c%r“émng to one
aspect of the &L/Eﬂlézwf@g%%hééi“ﬁtﬁ&h%hbﬁﬁnﬂ 9}y iakibitiigitieretzymes

i

combi nation w a se ective nhi bitor which is a phenyl am ne
derivative of fahasiMKK3, mn&cmdm,@hpsphoml 4 kingspgl Séﬁ PRCER oxy,

Cl- l kyl, C1-C8 alk f .h :
Ra, Ra. and’ RTeRFmor RmeRsTRACTYS. Igeaerba BIGhVR S STV S AR er
”'f'UOf met hyly Eé lforlﬁé h‘fﬁlhmﬁ@&hn@gtehshw.ﬁfﬂbﬂa @/sos:ﬂtatanmqspfmr
NH)m(CH)n Rg. ogen droxy, COCH, Rl ORi1l, nis 0-4, m

is 0 or 1. 4 \\6noO6fAe ﬁEdvéﬂa:ﬁabbﬁabmﬁ@SSPrefmggﬁm%@ﬂEé@Hlaéﬁﬂ R O and
R11 is independent|y selected from hydi al k t aken
to%gt her vv:th ¥%ﬂiﬁtﬂ$§d%?§tlgoﬁhm8$¥rﬁﬁ§°j¥e§?§t ﬁ%%ﬁg%ﬁei’fﬁ%rﬁ%gg a 3t 10
menber cyclic ' ey ¥ {HeGibo &d oat ons
sel ected from ylﬁgq’qﬁﬁwor llﬁgs(%?@%lt Bf iQIC]st OIS OCr:OCR7 teet raezol yl,

CONRG6R7, 5 CONHidpideRl 1, or CH2OR7 . R6 and R7 |ndependently are hydrogen

O T D B e e et o Sk e B e i
Cont al i 9. Oney iy Ol bAN-EShe NRDEL ARSSITR AEKSRLCIh dfidk Omp i, 201 1

al kyl); or R6 er w ogen to which they are attached
conpl ete a 3- 1pitsHebeiibieotdh used mmMaumahﬂyﬂﬁW[EKmﬁbﬁon@-@-ﬁH@O-or 3

any of e for Egsthasahaml et larmirsi e et i Oy g |
2l Koy, o nosSanb7s, HARSERH ol Bl SR ARIG: afbipiga i<

cycl oal gyl , phailetted frofmeaekaxel dotHatettvenaristine, vinblastiner vioyrelbive, andi cal , or

C3-GC5 heteroaryl oXxy. or
vinflunine.

According to one aspect of the invention, the mitotic inhibitor is
administered in combination with a selective MEK inhibitor which is a2 phenyl

amine derivative of Formula I

fz z
R \ ,
1 N
1
Rs
Brorl
R3 R4 ’

In Formula (I), R is hydrogen, hydroxy, C1-Cg alkyl, C1-Cg alkoxy, halo,
triftucromethyl, or CN. R is hydrogen. R3, R4, and R5 are independently

20

selected from hydrogen, hydroxy, halo, trifluoromethyl, C1-Cg alkyl,
25 C;-Cg alkoxy, nitro, CN, and -(O or NH)p-(CHp)n-R9. Rg is hydrogen, hydroxy,
COOH, orNR1gR11;nis 0-4;misOor 1.



15 heterocyclic radical -oxy. The invention al so provides a pharmaceutically
acceptable salt, ester, anm de, or prodrug of each of the #i sghonegr Mds

i nhi bitor%ﬁ gd/?jr L]erred enbodi ments of Formula (1) have a structure wherein:
(a) RLis™My 33 methyl, methoxy, fluoro, chloro, or brdifd/U¥BPHE is

hydr ogen; (c R4, and R9 | d nt | hydr.ogen loro,
brono, i odo, )rﬁﬁchﬂleﬂ@n 1R 3%3P Bér%]%ﬁ?t? g(‘%g‘?&%’y&h%eﬁéﬂé Fugéegﬂkggnt |y
are hydrogen or 7 t H4R11,
or CH2ORT7; gg?‘b%@{qghztbﬁchﬁgg ESW g"%%;%la%kaqu :qunp et erBoaryI
or C3.5 cycl qﬁhg MhiRidRdl, 20 addﬁanm@bﬁmm sel ect ed
fromO0, S, or Mér&%éﬂﬂ%‘b%ﬁ'on toggt her vmtﬁggt%e nlltrogen to _which they
are attached ceheptedtfrora 05 SENEEobNrCy5Cg alikyle Z isGPOByi Haralyl, CONBRT:ng |

or 2 additional heteroatons selected fromO, NH or N-alkyl; and wherein

any of thie forGQNHNRaRqyl ooEHaOR- thewden%@séwf%% or

;ugsy gugegeﬁ%/(épgso hydroxy eg;t h%x & @t holec(?gg:}é% &%yﬁa% %e¥erozg:yPCh as
t af h I t R5

Fluor o, “8?"8&”%03&%6 nggro L GolBiaissliy) PRl cRutii MeiRendrdiey "

fl mbi nat 5

PCEIJ';) [12,99/ 304331%%%“'3‘2‘3\57!@8%418 ﬁln%’tvgg\?ﬁ S @?@d 'gﬁgg‘ﬁa?‘g ?Qﬁéﬁ“r e (),

RI t hyl , t,

S L b G 8 B0, TR EOREELEI koo

Tabl e bgg ow. Qoﬁ&u@@ 1 exreen aEQ@ﬁnMQe%éﬁé’ﬂaé&elE’ﬁ&'d H58P03848H, SORMUGA {rl

COVPOUND TABLE (page | of 10) [4-Chl oro- 2-(1
Htetrazol - 5- fgu)lmgh yan.y(czfihq)éﬁ_@ alkenyiharyl, hefesparyl, heterocyclic, and

L4 tron 2 ( LAY EDUpe ey ﬁ#éo?é?%u@%n IR mBOrCD Cealkony,
4- Fl uor o- 2- ( 4-dngfemtrdat 0y skeaximydi(Q){hdioflemai, €;-Cs cycloalkyl, phenyl,
phenoxy, C3-Cs heteroary! or heterocyclic radical, or C3-Cs heteroaryloxy or
15 heterocyclic radical-oxy. The invention also provides a pharmaceutically
acceptable salt, ester, amide, or prodrug of each of the disclosed MEK inhibitors.
' Preferred embodiments of Formula (I) have a structure wherein: (a) R, is
hydrogen, methyl, methoxy, fluoro, chloro, or bromo; (b) R; is hydrogen; (©) R3,
R4, and R independently are hydrogén, fluoro, chloro, bromo, iodo, methyl,
20 methoxy, or nitro; (d) Ryo and Ry, independently are hydrogen or methyl; (e) Z is
COOR3, tetrazolyl, CONR¢R7, CONHNR ;oR;;, or CH2OR7; Rg and R
independently are hydrogen, C 1.4 alkyl, heteroaryl, or C 3.5 cycloalkyl optionally
containing one or two heteroatoms selected from O, S, or NH; or Re and Ry
together with the nitrogen to which they are attached complete a 5-6 member
25 cyclic ring optionally containing 1 or 2 additional heteroatoms selected from O,
NH or N-alkyl; and wherein any of the foregoing alkyl or aryl groups can be
unsubstituted or substituted by halo, hydroxy, methoxy, ethoxy, or heteroaryloxy
(such as 2,3,4,5,6-pentafluorophenyl); (f) Z is COOR; (g) R7 is H,
pentafluorophenyl, or tetrazolyl; (h) R3, R4, and Rs are independently H, fluoro, or
30 chloro; (i) Ry is fluoro; (j) two of R3, Ry, and Rs are fluoro; (k) or combinations of



S-Trifluoro-2-(4-iodo-2-nethyl -phenyl ani no) -benzoic acid
Di fl uoro-2-(4-i odo-2-net hyl - phenyl am no) - benzoi c aci 2 September 2003

_BronD-SEé?g&$%ggro 2- (4-iodo- 2- met hyl - phenyl ani no) - ben20|§ﬁ?ﬁk /ﬁﬁss

Chl or o- 2- met hyl - phenyl am no) - benzoic acid Sodiu

3

3

5

5

5- Chl or o- 2- (4-i odo- 2- et hyl. - phe m no)

5- Br ono- 2- ( 4- @gg@q@p@p%gg%gaﬁ%c}dg_ gﬁtgioo??oam 3(1),R, is methyl, fluoro,
2-
4-
2-
5-
5-

4
14-

(4-1o0do-2 #£N no)-5-nitro-benzoic acid
Chl or o- 2- (4‘#@%J-§P§§¥L - phenyl am no) - benzoic acid 15
(4-1 odo- 2- et hyl nnemy) fm)edh:mtmdlmerm:ﬁld MEK inhibitor is selected from a
Fl uor o- 2- (4-i odo- nethyl Rﬁ anln b@ﬁgn%glc aci d
| odo- 2- (4- i cresapeuRdin Frimpple O%ci d
2,3,5-Trifluoro-4-(4-iodo-2-nethyl - phenylanlno) benzoic acid
2-(4-|odo-pheny|anino)-5-nethoxy-benzoic acid 20
5- Met hyl - 2- (4-i odo- 2- net hyl - phenyl am no) - benzoi ¢ acid
2- (4-1o0do- 2- net hyl - phenyl am no) - 4-ni tro-benzoic acid
2- (4- Brono- 2- et hyl - phenyl am no) - 4-f | uor o- benzoi ¢ acid
2- (2- Brono- 4-i odo- phenyl am no) - 5-nitro-benzoic acid '
2- (4- Brono- 2- net hyl - phenyl am no) - 3, 4-di f| uor o- benzoi ¢ acid 25
5- Chl oro- N- (2- hydr oxyet hyl ) - 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- met hyl - benzam de
N- Et hyl - 4-f | uor o- 2- (4-1i odo- 2- net hyl - phenyl am no)- benzam de
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N, N- di et hyl - benzam de 30
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (1 H-tetrazol -5-yi ) - benzam de 7
22 Septenber 2003 WO 00137141 FORMULA (1) COMPOUND TABLE (continued, page
2 of 10) PCT/ US99/ 30485 5-Brono-2-(4-iodo-2-net hyl - phenyl am no) - benzamd 5
5- Chl or 0- 2- (4-i odo- 2- net hyl - phenyl am no) - NN- di et hyl - benzam de
[ 5- Chl or 0- 2- ( 4-i odo- 2- net hyl - phenyl am no) - benzoyl am no] -acetic acid
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am . no) - N- pr opyl - benzam de



5- Brono- N- ( 2- hydr oxy- et hyl ) - 2- (4-i odo- 2- et hyl - phenyl am no) - benzam de
‘N, N-Di et hyl - 4-f1l uoro-2-(4-iodo-2-net hyl - phenyl am no) - benzang&stedhBer 2003
4- Fl uoro- N-{3-[ 4- (2- hydr oxy-et hyl)-pi perazin-I|-yl]-propyl }-2-(4-iodo-
2- met hyl - preeeny37agm no) - benzam de PCT/US99/30485
N, N- Di et hyl - 2- (4-i odo- 2- net hyl - phenyl ami no)-5 -nitro-benzam de
N- But yl - 4- f | uor o- 2- ( 4- i odo-BORBUTyA (DICOMPOHEND)TARBEE ani de
5-Chl oro- N, N-di et hy1- 2- (4-i odo- 2- me{gagk-1@fd0y! am no) - benzam de 15
5- Br ono- 2- (4- iy [ AL TR L [ e
5-Brorm-3,4-di o T Yy - et yl -
phenyl am no) - hgzas2daethyl-phenyl)-[2-(1H-tetrazol-5-yl)}-phenyl Jamine
N- (2, 3- Di hydr oxy- prop I}z -3, 4-di f| uor o- 2- (4-i odo- 2- met hy| - phenyl am no) -
benzami de 20 [4-nitro-2-{1H-tetrazol-5-yl)-phenyl-(4-iodo-2-methyl-phenyl)-amine
o7 oS e A FHSS2%a8ad- 9505 PRV A MU te BB - N (2-Piperiin- |
g, 4-Difl gor 0- N £ 3-Trikicy 0-@LiBib-P=rRethdl-phésiamin@t bunkoip aeidy | ami no) -

enzar ni de
‘N (2, 3- Di hydr G4-Difluprpr3-(4icdocdomstipl-phendaming)-henafiq ackheny| ani no) - 25
benzam de . . . s
3,4-Difluoro- IQ—'P?IH?/'(} r46Q&ﬂ}lgﬂ;%—ﬁ-)lq%-%j{l?tg%lgﬂ_hfl}%ﬂl{lﬁly P-b B]Illzeo rll(il?%% no) -
benzam gfe 5-Chloro-2-{4-iodo-2-methyl-phenylamino)-benzoic acid
5- Brono- 3, 4-di fl uoro- 2- (4-i odo- 2- net Qzl - phenyl am no) - N- (2-pyrrolidin- | -
yl - et hyl ) - benZodiuta 53Ghloro-2-(4-iodo-2-methyl-phenylamino)-benzoate

5- Br ono- 3, 4- di +2- (-4 i do-.2-mat hy] - | ami.ne)- N- (2- pyri di n- 4-yl -
et h;r/f);m benzan%ﬁ%‘%@zé&%{%ﬁ- Oﬁéﬂg@‘e&%{aﬁgg@%ﬁ%%um( (I ;J Y COVPOUND TABLE
(conti nued, p@Q@t-fﬁd@f}&t@ﬂlyl-?ﬁzzﬂygéﬁ%%bﬁ@4ﬁﬁo-benzoic acid

4- Fl uor o- N- ( 2- hydr oxy- et'hél 4-i odo- 2- et hyl - enyl am no) - benzam de 5
5- Br ono- N- ( 3- di-GblonyR(Atiedo-groghylypienylamine)dangoic acid4- i odo

2 e s R RERA S TG S Ratic i || 4o

5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid

-
Ly

5-Iodo-2-(4-iodo-2-methyl-phenylamino)-benzoic acid
2,3,5-Trifluoro-4-(4-iodo-2-methyl-phenylamino)-benzoic acid
2-(4-Todo-phenylamino)-5-methoxy-benzoic acid

20 5-Methyl-2-(4-iodo-2-methyl-phenylaminc)-benzoic acid
2-(4-Iodo-2-methyl-phenylamino)-4-nitro-benzoic acid
2-(4-Bromo-2-methyl-phenylamino)-4-fluoro-benzoic acid
2-(2-Bromo-4-iodo-phenylamino)-5-nitro-benzoic acid
2-(4-Bromo-2-methyl-phenylamino)-3,4-diflucro-benzoic acid

25 5-Chloro-N-(2-hydroxyethyl)-2-(4-iodo-2-methyl-phenylamino)-benzamide
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide
4-Fluoro-2-{4-iodo-2-methyl-phenylamino)-N-methyl-benzamide
N-Ethyl-4-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N,N-dimethyl-benzamide

30 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(1 H-tetrazol-5-yl)-benzamide




yl -ethyl)-benzam de 3, 4-Di fl uoro-2-(4-i odo- 2- net hyl -
phenyl am no) - N- (2- nor phol i n-4-yl -ethyl)- 10 benzaznide 22 September2003
3,4-Di fluoro-2-(4-iodo-2-net hyl - phenyl am no) - N- ( 2- pyrrolldln mg gll
3,4-Difluoro-2-(4-iodo-2-neth enyl am no) - N- (2- i di n-4-yl -ethyl)-
benzani de 15 N-(3- Di net hyl aﬁ@éb’ﬂ{gképfb @Z (]H’b&géz-m-i odo- 2- net hyl -
phenyl am no) - benzam de (contmued, pageZoflO)

N- Benzyl - 4-f | uor o- 2- (4-i odo- 2- net hyl - phenyl ani no) - benzan de
t2) (4- Brgrmz(Z) B ol ey do D -ReityB pherdidmitio)-senbhrhitichy dr oxy- et hyl ) -

enzani de

4- FI uor 05 2- ( 4- S-Ehberd-2réd-fodio-2smethyl-phenylamine M. Nrdimetbyl brngagpidest hy| ) -

4P aor o- 2 (4-Foblose Rerigto-Ariamy Rl Sereplamiaehareti it oo,

benzani de 3, 4- DEjl418I0Riolid-2Lae@yRpheyaring)epyomiibendantidé 3- pi peri din- |
-yl -propyl)- 25 benzam de

4~ Fl uor o- 2- ( 4- 5-Biomp-Ne(R yHroptreypladirindond-methyhpbpmvdamipoybertamify -

benzam de

4- Fl uor o- 2- (4- N%‘P@%‘f‘ﬁb‘l‘m’pﬁéﬁw%ﬁ ﬁ%e)mf{l-pbﬁnylyrro gl n- Hyl -ethyl) -
benzam 30 4. N. . -1-v11- 1} -2-(4-iodo-

2-(4-Br e . &F o el 2 iy droxg-efhyy piperez iy ggr%r}phé| he -yl -

et hyl ) - benzam de 9 2-2n8h1dt}é1¢bﬂmm®0:’benmud€)/ 37141 PCTI US99/ 30485 FORMULA

o5 (41 odo- 2 NAFREEH Rt R e pormy - Sap SRRt or o

3, 4-Di f1 uor o- ZN(Blélu% %01?0 Qf&&h&!&dﬁﬁeﬁaﬂhﬁrﬁh@@mmmibeméeyl met hy -

benzam de 2- (4- 2-nmeth - phenyl am no) - N- (3 i net hyl anj no- propyl)
5-Chloro-N N—dlethyl-Z-(4 -iodo-2-methyl-phenylamino)-benzamide
15 5-Bromo-2-(4-iodo-2-methy}-phenylamino}-N N-dunethyl-benzarmde

5-Bromo-3,4-difluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-
phenylamino)-benzamide
N-(2,3-Dihydroxy-propyl)-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-
benzamide
20 5-Bromo-3,4-diﬂuoto-2-(4-iodo-2-methy}-phenylamino)-N-Q-piperidin- 1-
yl-ethyl)-benzamide '
3,4-Difluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-
benzafnide
N-(2,3-Dihydroxy-propy!)-4-fluoro-2-(4-iodo-2-methyl-phenylamino)-
25 benzamide
3,4-Difluoro-N-(3-hydroxy-propyl)- 2-(4*1odo-2-methyl—phenylam1no)
benzamide
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-pyrrolidin-1-
yl-ethyl)-benzamide
30 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-pyridin-4-yl-
ethyl)-benzamide




-3,4-di fluoro- benzam de 10 4-Fl uoro-2-(4-iodo-2-nethyl-phenylamn )
N-pyridi n-4-yl met hyl - enzaini de 4-Fl uoro-2-(4- 22 September 2003
- net hyl - phenyl am no) - N- (2- pyri di n-4-yi-ethyl)- benzam de
2- (4- Br onYQ04E | - phenyl ami no) - 3, 4-di f | uor o- N- ( 2- pyri di n-EGEUEORP#8S.
benzam de 15
2- (4- Br onp- 2- et hyl - pheny| FORMULA, @) COMROUNINTABLE, dr oxy- pr opyl ) -
benzam de 2- (4- Bronp- 2- et hyl - p{eentimwedi page-330f40)i f | uor o- N- (2-pyrrolidin- |
4y::| et hylz)ige_nzam' de I q;hh 7 _ =0

- Fl uor o- 2- (4- = 2 B0 = -BUNL8do-DirReiByI SiheHY la i) bEngeni
2- (4-Brono- 2- H%?ﬁlgf&lﬁi@n%owg gﬂi fl uoro-N-(2-thi ophen-2-yl-ethyl)-
benzam dg 5.Bromo-N-(3-dimethylamino-propyl)-3,4-difluoro-2-{4-iodo-
2- (4- Brono- 2- net hyl - phenyl am no) - 3,.4-di fl uor oN- pyri di n- 4-yl net hyl -
be,(—, zam de y 2-glethy¥phenylam}no§-benzarmde 24 y -
2- (4- Brono- 2- nge - 1 4104 5 ae) hanyNmEReRRL(oldivhiam-de 25
2- (4-Brono- 2- g?iaﬁo%%(%l %fng‘g l@oﬁfz g{eﬁﬂl}gr 0- N ( 2-5p1i p(e%‘i din-1 -yl-ethyl)-
benzani de ° yl-ethyl)-benzamide _ _ _
eyt oo AN Bporo o g et bhtcg ity N b RE PR s eihpc - >
5-Fl uor gy N-{3-[4-( %Mgﬁéy- et hyl ) -pi perazin-1-yl] propyl}-2-(4-iodo-2 30
met hyl -"phenyl ar ni no) -~ benzam de o
2- (4-1 odo- 2- Mg, hyiflpdremy{4aisdoE) mbthyl-phenyMopno)- W+@-pymplidivel iyl -ethybnzani de 10
WD 00/ 37141 FORMULA (1) COVWPOUND TABLE (continued, page 5 of 10) 22
Sept enber iools_ Pmbe?]w;lﬁsgdfz?ﬁ— 595: omo-N- { 3-[4-(2- E;/ﬂdr O'Xyég; h%I )- .
pi perazin-1-y - 2l A - 2%k (2 pysiam-33iRhyt)- benzam de
5- Chl or o- N(z-ja‘.‘*é{‘ﬁﬁ ST hy];n) _g[%%gé oM
i odo- 2- et hyl - phenyeamamid} - benzami de

5- Chl or0- 2- (4-i 0odo-.2- net hyl - phenyl am n - 2-piperidin-1-yl-ethyl)-
benzani e ( N-(3-Dim'ettxyla.:1¥ino—%ropy¥)-£4-dxf?ugro-ly-&qo 0-2-me yﬂ y y )

phenylamino)-benzamide
N-Benzyl-4-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide
2-(4-Bromo-2-mcthyl-phenylamino)-3,4~diﬂuoro-N-(Z-hydroxy-ethyl)—
benzamide
20 4-Fluoro-2-(4-iodo-2-methy1-phenyl_amino)»N-(2-morpholin-4-yl-ethyl)-
benzamide
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-1-yl-propyl)-
benzamide -
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin- 1 -yl-propyl)-
25 benzamide
4-Fluoro-2~(4-iodo-2-methyl-phenylamino)-N-(2-thiophen-2-yl-ethy})-
benzamide '
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-pyrrolidin-1-yl-ethyl)-
benzamide
30 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-morpholin-4-yl-
ethyl)-benzamide




(3-Hydroxy-pyrrolidin-1-yl)-[5

-nitro-2-(4-iodo-2-nethyl -phenyl am no) - phenyl }- 10 neth tember2003

5- Chl oro- o-2-methyl  phenyl am no) - N- ( 2- pyrrolldln I - et

benzam de‘%g(o@Pth) N- ( 2- di et hyl ani no- et hyl ) - 2- (4-i odo- 2- net §‘I¥r %%m no) -
benzam de 15 T

N-{2-[Bis-(2-hydroxy- ethyIF)0 @WWI &%LE (4-1odo- 2- net hyl -
phenyl anm no) - benzami de N-{2- EqBP 'Eeél- B9 DYt hyl ) - ami no] - et hyl
}-5-brono-2- (4-io0do-2-pethyl phenyl am no)- henzam de N {

3-[4-(2-Hydr deromdﬁ,|4)~dtﬁuqnmﬁzx-ﬂ-mdol-Z—n;dtl}yl-ghenmmlmt}o)-m-pyddmeﬂb}o 2-net hyl - 20
phenyl am no) - benz

5- Fl uoro- 2- (4-i odd &’%’c"ﬁﬂmﬂ’i‘%yl am no) - N- pyri di n- 4-yl net hyl - benzani de
geﬁggm) dg (223' A 8086r6 2004l i0R8 9%k AR -PRaryirhifo RN P difl iy linettly1-et hyl ) -

5- Br onp- 2- ( 4- i odot2nzamildg| - phenyl am no) - N- (2- pi peridin-1-yl-ethyl)-
benzam de

5- FI uor o- 2- ( 4-(FRrome-Zrmethyl-phsayiaminp)hly3-Qipethylamine PP - yi - et hyl ) -
benzam de -benzami '

5- Chl or o- N- ( 3-di met h-dfla%rﬁobepropyl ) - 2- (4-i odo- 2- net hyl - phenyl am no) - 30
benzarmdde N- %ﬂu@ﬂb{%ﬁdhyﬁimﬁmﬂ-@hbw&mm)-ﬂﬂ)byﬁﬁhh@'-bfbmethyl-enzamide

FORVLLA (1) Sceiont ko e B pPemoam g P RO} VoSGt enber 2003

PCT/ U899/ 30485 benzamide
5- Chi oro- N- ( 3- hydroxy propyl) 2- (4-iodo- 2- net hyl - phenyl am no) - 5 benzam de
5- Chi or 0- N- ( 3-(diBrohipkBmetod-phbyylamino) 3 4 diflluprN-E2-pyrddin-A-yiedt i )--

phenyl am no) - benzam de
benzamide

15 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(3-hydroxy-propyl)-
benzamide
2-(4-Bromo-2-methyl-phenylamino)-3,4-diflucro-N-(2-pyrrolidin-1-yl-
ethyl)-benzamide
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-phenethyl-benzamide
20 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-thiophen-2-yl-ethyl)-
benzamide |
2-(4-Bromo-2-methyl-phenylamino}-3,4-difluoro-N-pyridin-4-ylmethyl-
benzamide
2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-phenethyl-benzamide
25 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-piperidin- 1 -yl-ethyl})-
benzamide ’
5-Chloro-N-{3-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-propyl}-2-(4-iocdo-2-
methyl- phenylamino)- benzamide
5-Fluoro-N-{3-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-propyl }-2-(4-iodo-2-
30 methyl- phenylamino)- benzamide
2-(4-Iodo-2-methyl-phenylamino)-5-nitro-N-pyridin-4-yl methyl-benzamide

10



5- Fl uor o- 2- (4i odo- 2- net hyl - phenyl am no) - N- ( 2- pi peridi n-1-yl -ethyl) -
benzam de 10 5-Brono- N- ( 3- hydr oxy- propyl)-2-(4-iodo- 2- rretjwéérpgrﬁggrl FH3no) -
benzam de .
5- Br onp- 2YUY33H- 2- et hyl - phenyl ani no) - N- ( 3- pi peri di n- | - y|RGHBRI3P485
benzam de N- {2-[Bi s-(2-hydroxy-ethyl)-amno]-ethyl 1-2-(4-iodo-2-nethyl-
15 phenyl ami no)-5-nitro- b&ERRVEA ﬁ) COMPO trAyBLg
5- Chl or 0- 2- ( 4- 1 odo- 2- net hyl - phe(ephtiniadopage g of HBr phol i n- 4-yl - et hyl ) -
benzam de _ i
5- Chl or o- N- (3SR RERYRA5-PACRERRRSR) ety pipérdin - -phopy BEhiod n0) -

enza. m de
5- Chl or - N- ( 2- di i sapetbyly pheriytamispembenzamidg- i odo- 2- net hyl - phenyl ami no) -
benzam de . . ada-d- - ino)-benzamid
5- Chl or o- 2- ( 45T GHre N Histlamine-shyRsd-(kiqde-methyl ghenylamino benzamice
benza- m de - 4-i0do-2-methyl-phenylamino)-N-(2-piperidin-1-yl-ethy!)-
2- (4-1odo- 2- rrgt(%/llofoﬁﬁ.e(n;?aom rr]r(x)) %I:I”]I t)r(o- N-(2-piperidin-1-yl-ethyl)- 25
“benzanmi de _ benzamide _ o _
5- Br omo- 2- (41 odo: 2 et L PRSP AARTS AR fodl PRIeRR Pubeptdrdibfihaiiy1y-
N-(2- Diggt hyl ami no- e liiAnene- f | uor o- 2- (4-i odo- 2- net hyl - phenyl ami no) -
benzarnide 30 . L
5- Br omp- N- ( 3- G- @ibtoR dAdiodo-pmagshylyphenylamiemN 42 perridnphdnthei no) -
benzam de .
N- ( 3- Hydr oxy- pr opyPFRZARIAE| oqo- 2. et hyl - phenyl ani no) - 5- ni t r o- benzani de 12
. 22 Septenber 2083 | B TR -1-1-iMPANG1 PABIEaminopnt | nued, page
7 of 10) PCTI 5899 3048@/ e H
5- Fl uor o- N- ( 3- hydr depzgmidpy| ) - 2- (4-i odo- 2- et hyl - phenyl ami no) - 5 benzani de

\-(3-Di gthyl agy novhr opvl )i o LS % dad eI GmBRL Ak enleaigh no) -
phenylamino)- benzamide
N-{2-[Bis—(2-hydroxy-ethyl)—amino]-ethyl}-5-bromo-2-(4-iodo-2-methyl-.

phenylamino)- benzamide
N-{3-[4-(Z-Hydroxy-ethyl)-piperazin-1-yl]-propyl}-2-(4-iodo-2-methyiﬁ
20 phenylamino)- benzamide
5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-pyridin-4-ylmethyl-
benzamide
5.Bromo-2-(4-iodo-2-ethyl-phenylamino)-N-(2-pyrrolidin-1-yl-ethyl)-
benzamide
235 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(2-piperidin-1-yl-ethyl)-
benzamide | ‘
5-Fluoro-2-{4-iodo-2-methyl-phenylamino)-N-(2-pyrrolidin-1-yl-ethyl)-
benzamide
5-Chloro-N-(3-dimethylamino-propyl)-2-(4-iodo-2-methyl-phenylamino)-
30 benzamide
N-{2-[Bis-(Z-hydroxy—ethyl)—amino]-ethyl}-5-ﬂuoro-2-(4-iodo-2-methyl-

phenylamino)- benzamide

i1



benzam de

N- ( 3- Di et hyl am no- propyl ) - 2- (4-i odo- 2- net hyl - phenyl am no)zésggtgﬁ.,gér 2003
benzam de_ 10

5- Br onp- YPABTMY- 2- net hyl - phenyl anmi no) - N- ( 2- mor phol i n- 4- y PCE{YRPP430485
benzam de

2- (4-1 odo- 2- met hyl - pheny| FHORMUIEA @ COMROURIDLTABLES n-1 - yi - propyl ) -
benzami de [5- Fl uor o- 2- (4-i odo- gomtited, pegechntl i no) - phenyl - (2 or

3- hydroxy- 15 pyrrolidin- | -yl)-nmethanone

5- Br ono- N ( 250Ch AR N @BLhidib iR pRipy L - c&iolid-2Haethyplieny laplinglaeny | ani no) -
benzam de 5-Fl uoro-2-(4-1odo- E net hyl - phenyl am no)

N- ( 2- mdr phol i n- 4- yiengathide) - benzani de 20

> F uor e 2- (4 LR KRRty RRE0Y A8  Hobst)- L @Sbada Aadil. - Pr oyl ) -

[ 5- Fl uoro-2-(4-i oqmegylagﬁﬁml b&t¥afydeam no) - phenyl ] - 4- (2- hydr oxy- et hyl ) -
pi perazin-|-yl)-net hanone . e

N- ( 3- Di et hy! ArFlnaro-2-(fjodoRymehdmhenylamino)d-Q-piverdingryt-ethylt hyl - 25
phenyl am no) - benzam de. '

N- Cyel opr opyl - 5-f1 B8 _e( 4-i odo- 2- net hyl - phenyl am no) - benzam de

-5- Chl qpo- N ( 3-efe Xy (Rh b&y-gr HiBiciode-Tahiiyl-piengladano)o) - benzani de
5- Fl uoro- N- (2- hydr oxy-et hyl ) - 2- (4-i odo- 2- net hyl - phenyl am no) - benzamni de
N- Benzyl oxy- 5- f | udeoz@nids- i odo- 2- net hyl - phenyl am no) - benzam de 30

N- Benzyl oxy- 5-br ono:2-(.451 Qdo-.2- |- RY.l 8 - benzaf.HAe. 13 WO
00/ 37141 FOR ‘R%‘I?g(&d‘?/ﬁ‘b%ﬁffﬁ)&%[ﬁ%% s %k}%g@%’é’g?gg g@"%@) 22 Sept enber
2003 PCT/ US99/ 30438zamide

2- (4-1o0do- 2-net hyl - phenyl wni no) - 5-ni tro- N- (4-sul fanoyl - benzyl)- 5 benzam de
5- Br ono- N- ( 2 Ny 2H{Bisy(2ehydroyy-ethyD-aminel-gthyl-2Hgtiogerd ripethi no) - benzani de

N-(2- |'1|¥5dr oxy- et hylp)l’lér‘?)_rllax(x)ﬁ]&)?s_-ﬁffo'- 8492z et hyl - phenyl ani no) - benzani de

5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-(2-morpholin-4-yl-ethyl)-
benzamide
5-Chloro—N-(B-diethylamino-propyl)-2-(4-iodo-2-methy1¥phenylamino)-
benzamide
20 5-Chl(_)ro-N-(2-diisoprOpylamino-ethyl)-2-(4-iod0-2—methyl-phenylamino)—
' benzamide
5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-1-yl-propyl)-
benzamide
2-(4-lodo-2-methyl-phenylamino)-5-nitro-N-(2-piperidin-1-yl-ethyl)-
25 benzamide
5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(2-piperazin-1<yl-ethyl)-
benzamide
N-(2-Diethylamino-ethyl)-5-fluoro-2-(4-iodo-2-methyl-phenylamino)-
benzamide
30 5-Bromo-N-(3-dimethylamino-propyl)-2-(4-iodo-2-methyl-phenylamino)-
benzamide :
N-(3-Hydroxy-propyl)-2-(4-iodo-2-methyl-phenylamino)-5-nitro-benzamide

12



N- ( 2- Hydr oxy- et hyl ) - 2- (4-i odo- 2- et hyl - phenyl am no) - 5- ni t r o- benzam de
2- (4-1o0do- 2- net hyl - phenyl am no) - N- et hyl -5-nitro- N phenyl ﬂgbgembg
5- Chl oro- N-cycl opropyl - 2- (4-i odo- 2- et hyl - phenyl am no) - benzam

5- Fl uor o- W@ 80/37dét 2- net hyl - phenyl am no) - N- net hyl - N- phenyl - barerasds/ 30485
N- Al |yl -5-fluoro-2-(4-iodo-2-nethyl - phenyl am no) - benzam de

N- Benzyl oxy- 5-i odo- 2- ( 4- i oHORMUERANY) COMROUND TwBLEenzani de .

5- Fl uor o- 2- (4-i odo- 2- met hyl - pheuayhtited,ojagh7(f16)l f anoyl - benzyl ) - 15
benzam de N-Allyl -5-chl oro-2-(4-io0do-2-net hyl - phenyl am no) - benzam de

N- Cycl opr opyl 3 m de

5- Brom)-N-cyc é%?lglgy %’%g*bp)ﬂpn%?%h@%eny 1%1””%? %gir?;-gn‘i de

5- Chl or g- 2- (4- i odo-bensimhidy | - phenyl am no) N- net hyl - N- phenyl benzam' de 20

5-10do- 2- (4-i odo- 2- et hyl - pheny| am no) N\ & ulfa nlz . benzam de

5- Brom- 2- ( 4- NolfoDiethlemjno-pRErDiHerend) NP‘§ 3'§%FF - benzami de

N Al lyl-2-(4-iodo- %5e F phenyl am no)-5-nitro- benzam de 25

2- (4_I1 odo- 2- net hyl - p"eny am no)-5-nitro-N-(4-sul fanoyl - benzyl)- benzam de

N-Al |yl -5-br 0M(BDG&hylﬁﬁMWlhgl(@WwMﬁqjhehﬁamam)demtro-

S5- Fl uor o- 2- (4i odo- 2- et hyl - phenyl am no) - N- ( 3- net hyl - benzyl ) - benzam de

N- Cycl opropyl 5- |och§ﬂ¥-‘%‘ﬁe| odo- 2- net hyl - phenyl am no) - benzam de 30 14 22

gfepag;“i B 200% Hi0ul0s 3 dstb- f%éhé&ﬁa%?%%%%ﬁmcﬁ%ﬁwed page 9

5- Br ono- 2- ( 4- i 0do- Pefildnftygé - phenyl am no) - N- et hyl - N- phenyl - benzam de 5

N- Benzyl oxy- 2- (4-i odo- 2- net hyl - phenyl am nq).- 5- ni tr o- ben7am de

N- Cycl ohexyl - B=(#dado-2methylplicnyl t3-pifFe 1ot RSty &7y RIARYS-

N-Allyl- 5-i odo- 2- (4— . “qag- net hyl - phenyl am no) - benzam de

5-10do- 2- (4-i odo- 2- s yI'- phenyl am no) - N- ( 3-net hyl - benzyl ) - benzam de
[5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyi}-(2 or 3-hydroxy-

15 pyrrolidin-1-yl)-methanone

5-Bromo-N-(2-diisopropylamino-ethyl)-2-(4-iodo-2-methyl-phenylamino)-
benzamide

5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2—morph61in—4-yl-ethyl)-
beMde |

20 5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-1-yl-propyl)-

benzamide
[5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-4-(2-hydroxy-ethyl)-

piperazin-1-yl)-methanone
N-(3-Diethylarhino-2-hydroxy-propy!)-5-fluoro-2-(4-iodo-2-methyl-

25 ‘phenylamino)- benzamide
N-Cyclopropyl-5-ﬂuoro-2»(4-iodo-2-methyl-phenylamino)-b'enzanﬁde
5-Chloro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-benzamide
5-Fluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-benzamide
N-Benzyloxy-35-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide

30 N-Benzyloxy-5-bromo-2-(4-iodo-2-methyl-phenylamino)-benzamide
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2- (4-1o0do- 2- et hyl - phenyl am no) - N- (3 -net hyl - benzyl ) -5-nitro-benzam de 10

5-10do-2- (4-i odo- 2- et hyl - phenyl am no) - N- et hyl - N- phenyl ﬁ%ﬁjgéﬁlgé?rz
N- Cycl oheNYI - 5- fI uor o- 2- (4-1 odo- 2- et hyl - phenyl am no) - benzam 003
5- Chl or o- dHexyl - 2- (4-i odo- 2- net hyl - phenyl ani no) - benz aRFHRSIN30485

5- Br ono- 2- ( 4- |odo 2- met hyl - pheny] benzyl ) - benzam de
5- Brono- N- cycl ohexyl - 2- ( 4- M%Wt -benzam de 15
5- Chl or 0- 2- (4-i odo- 2- net hyl - phéegtinge 88 03 10kt hyl - benzyl ) - benzami de

N- Cycl ohexyl - 2- (4-io0do-2-nethyl - phenyl ami no)-5-nitro-benzanide N-B

enzyl oxy- 5- br m{my.ﬂwemﬁﬁmﬂo}ﬁhmkm@mlfmheﬂmmﬂ&-
N- Benzyl oxy- 5-fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de 20
5- Chl ord- N- ( 2- hydrb‘;@}ﬂ@%dﬁyl) 2- (4-i odo- 2- net hyl - phenyl am no) - benzami de

2. (4-1 odo- 2. rEERVRCHRERDI b s S LFSTE mithn BERRRAT pbnaiiae T ¢

5- Chl or o- 2- (4NL( Q44’%&01?53&tb}’lb—-ﬁphﬁm@l-@nioﬂﬁ)}ﬁieﬁ@t-bh{énylhmlne)}bénzmndam de
N- ( 2- Hydr oxy-eth

5-1 odo- 2 i .odo nmet hyl - phenyl am no) - benzani i de 25
' 5- Chl or o- N cyN+(3ﬂi)(ﬂ§9X¥-gh¥ﬁ2i-((9d'@ do-2nethylyphegplaming H%O'W%e

5 Fl uor o 2. ( AABIES R s AR IR ek zamide L e 15 vo
00/ 37144 22 SROUhRifHN-c opﬁ@tuﬁﬁlmylf@ﬂwuﬁnmo)-béﬁm@dw TABLE
(conti nued, pﬁq'e 10 of

N- ( 2- Hydr oxy- hprq-2z(4(1qdq-au@ethylraﬂzeﬁylmsa®ﬂ§ﬂmﬂlﬂdﬂ -phepylbeszgiteani de 5

5 br oo N cydohMy A b b RoRe R HBERIAT, 02, oA o

N-cycl opr opyINi'Befnhyl@k@sZoMzL(and@zrmé |-pihentinc)-benzamidez am de _
5- Fl uor o- 2- (4-1i odo- 2-net hyl - phenyl am no) - aI&n( sulfarmyl benzyl)- benzam de

10 N-cycl opr ofpﬁluozo-€4411@ihb2-2n¢tb11@€nﬂ|ﬂm) troyliamaylhenzpdnzani de

N-Ally]-5-fl uoro-g';g Lago 2- met hyl - phenyl am no) - benzam de
N- Benzyl oxy- 5-i odo="2<(4-10odo- 2- net hyl - phenyl am no) - benzam de

N-Allyl-5-chloro-2-(4-iodo-2-methyl-phenylamino)-benzamide

N-Cyclopropyl-2-(4-iodo-2-methyl-phenylamino)-5-nitro-benzamide
5-Bromo-N-cyclopropyl-2-(4-iodo-2-methyl-phenylamino)-benzamide
5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl-benzamide
20 5-lodo-2-(4-iodo-2-methyl-phenylamino)-N-(4-sulfamoyl-benzyl)-
benzamide '
5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(4-sulfamoyl-benzyl)-
benzamide ' |
N-Allyl-2-(4-iodo-2-methyl-phenylamino)-5-nitro-benzamide
25 2-(4-Todo-2-methyl-phenylamino)-5-nitro-N-{4-sulfamoyl-benzyl)-
benzamide ' .
N-Allyl-5-bromo-2-(4-iodo-2-methyl-phenylamino)-benzamide
5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-methyl-benzyl)-benzamide
N-Cyclopropyl-5-iodo-2-(4-iodo-2-methyl-phenylamino)-benzamide
30
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N-Al'lyl - 5- bronp- 2- (4-i odo- 2- et hyl - phenyl am no) - benzami de

'5- Brono- 2- (4-i odo- 2- net hyl - phenyl am no) - N- ( 4- sul f anoyl - beﬂZS’ép)temQéQoos
benzam de N-Allyl -2-(4-io0do-2-net hyl - phenyl am no) - 5-ni tro-benzam de

4- Fl uor o- @ 80/370¢l0- 2- net hyl - phenyl am no) - benzyl al cohol PCT/US99/30485

[ 5- Chl or o- 2- (4-i odo- 2- et hyl - phenyl am no) - phenyl ] - met hanol

[ 2- (4-i odo- 2- net hyl - pheny| RORMULA @) COMROBND TABtEanol 20

[ 5- Br onp- 2- (4-i odo- 2- et hyl - phenyl am no) p r}y]&}’ met hanol

N- Al |yl - 2- (4-i odo- 2- net hyl - pherfgPaiiiuss) 1@l benzami de. 1 n anot her
preferred enbodi nent, the MEK inhi b|tor is a conpound 25 of Fornula Il 1
~6a GN-O R7§-Bﬂomb62-€@1m-eidﬂwl-p’h@ﬂﬁanﬁm)%bﬁmN—Pﬁiﬂi@Md@S I n

Formula (I1), R a is hydrogen, hydrq - al koxy, hal o,
trifl uobonet hiN-Bergyloni-2-Ebipdos2-RiFdh Yé@%ﬁn}’ 3 ﬁsabenm €and R5a is

I nde endentl . wehbiddor onet hyl, C1-C8
al kylo yg{s Ek@gf‘ss{"?“g% gﬁﬁ -lgg%a(%&g?l!\ml( CH2 bélc:\;9a dI$9a i s %
hydrogen, hydmna Iﬁ@dﬂ 4561o-Dafdthylah I'amuﬁ})xtanmls 0 or 1. Each of
R>110a gnd Rlyl a ﬂlyl ndependent on hydr)t)zjljeﬂny gl %s | k or taéen t oget her
W th “the it Bogem 21 i SHethiyPHeRsRR AL TRy G BB

| 0- menb hgﬁﬁ dd t I
net or oat or no. SRR B GRAUahiRENT AR P beh BB T | oo,
Cl- C8 alpkyl, sqao.g@_-lwo-alrhmhyl,-plﬂ&ymho)-Idnad:thyll-N-phenﬂamﬂmdycI oal kyl .

R7a is hydrogen - al kyl - C8 al keny] a{? CS C10

(cycl oal kyl oN-Eydbhﬂwwfﬂ%@ﬂcﬁaEPﬂ?‘zc@ﬁ@"&‘ Hli‘er’i’g aémn% %m sel ected from
0, S, or NRO9a r I 1@29191 Ei'&am‘?ci the foregoin
al kyl , al keny% Clg 19 cﬁg][og?%}éﬁ 4- }egtje)%gg?g hél BgP ynyl groups cgn bg

unsubst i t ut ed 5cgroﬁ¢b§(4.;dabeﬂnﬁm)hqihenylhnﬁfo@xv(3 ﬁietl@&bahmylyenzamdeo nitro,
15 C1-C4 al kyl am no, C4) al kyl arni no, -C6 cycl phenyl ,

phenoxy, C3-C§- BfﬁmOeNGé(ﬂ%wﬂfl “ndriedeymeihy! -thﬂ?amo ]garlég%& het er oar yl oxy
or heter ocycl gc%t%l?rg' %EA 1od§¥¥meﬂlyl|§%@nﬁ£}quﬁﬁ\l JFRkRhy1ReRkIEr Wi th the Nto

whi ch ey ar

benzamide

N-Cyclohexyl-2-(4-ipdo-2-methyl-phenylammo)-5-nitro-benzarnide
N-Benzyloxy-5-bromo-2-{4-iodo-2-methyl-phenylamino)-benzamide
N-Benzyloxy-5-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide

20 5-Chloro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-benzamide
5-Bromo—N-(Z-hydroxy—ethyI)-Z-(4-iodo-2-methyl-phenj/lamino)-benzamide
2-(4-Iodo-2-methyl-phenylamino)-N-methyl-5-niu*o»N-phenyl-benZanﬁde
5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl-benzamide
N-(2-Hydroxy-ethyl)-5-iodo-2-(4-iodo-2-methyl-phenylamino)-benzamide

25 5-Chloro-N-cyclopropyl-2-(4-iodo-2-methyl-phenylamino)-benzamide
N-Allyl-5-chloro-2-(4-iodo-2-methyl-phenylamino)-benzamide
5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl-benzamide

15



conplete a 5- to 10-nmenbered cyclic ring, optionally containing one, two,
or three additional heteroatons selected fromO, S, or N3Sak.L.ohae
invention also 20 enconpasses pharmaceutically acceptable salts, esters,
ani des or MR ¥RTIMs of each of the disclosed conpounds. PrcfErPeH30485
enbodi nents of Formula (11) are those structures wherein: (a) Rla is H,
methyl, fluoro, or chloro; FORMEZA (3CAMBRUNDREABLEN] Rya are each H O,

nitro, or F; (c¢) R68 is H (d) R7a.is,nmeth hyl , 2-propenyl, propyl,
butyl . 25 pentyl, hexyl, cycl éﬁ?‘!&ﬁ’g‘/‘f"?ré?%%/r‘§°%§dc?| obutyl met hyl ,

cycl opropyl nethyl,_or cycl apr anIJe.LJa.)d-;—-ﬁ(—k-e-ﬂ—;ﬁﬁs—r-t-mﬂﬁ-sil, rat her

thgn B[; Ef)tr@@t;ﬂ_ydﬁxa’eeth)ﬂ{ﬁé(*lp&?ﬂ?%hﬁ - Q‘PSQLWPB“’?. B THRPER 'E];?a ?r oup

and neta to the_ bridgi i trogen; : ' hzadhidk east one

of R3a, SRoa, érﬂ“ﬂ?gﬁT(g%f&?ﬂfgﬁi??é?g%ﬁ'%ﬁﬁ%ﬁﬁml%ﬁ%g (i) dor a

conbi nati on of _ﬁﬁa&fﬁoﬁ%h@}gp’g& BeThaethP0sidny MMiM)/RnzartideCT/ US99/ 30485
enmbodi men

In a nore preferre the MEK inhibitor is conpound sel ected
from For nul a (N-Cycl6prapylsfehitat2e(dtofed-metlylphery DENZPEE WD 00137141

FORMULA (H) COVPOUND, TABL of. 7). PCT/ U ik -

4 F Gor o° N hy arcgeo U sy R BT e Bea ).

4- Fl uoro-2-(4-i odob%h%ﬁggl - phenyl am no) - N- ( net hoxy) - benzam de .

4- Fl uor o- 2- (4-i odo-2- et hyl - phenyl am no) - N- (pr op- 2- ynyl oxy)- benzam de

2- E: uone- g E jN-cgdogmmr%-ﬁxn-ipﬁeay}nahyl:m@yylpme@)éwﬁe i g Benzarr@ ge
- Fl uor o- 2- (4-i odo- 2- - phenyl ami np).- ~|g¥4ﬂaox-enzame
4- Fl uor o- 2-(4N’é@&l'éﬁﬁﬂ‘ﬂ'érgg‘ﬁaﬂéf%’%ﬁgéh%%%:@-eny %xy)}lbenzan‘i de 10
4: Fl uor o- 2- (44} g gz-)gag?g.tsﬂ%{;q.ﬁl‘(ﬂflw@ﬁilﬁ@hﬁlﬁhéﬂﬂﬂhﬁm-(hpmiamiﬂhoxy) -benzani de

4- Fl uor o- 2- (4-1 odo-"2- phenyl sm no) - N-(cycl ogent oxq\%‘)a- benzam de

3, 4- Di f 1 uor o- N-diyl-6cveor:(dhiddogherethykphenyjamine Bbenzagpidfet hoxy) - benzani de
3,4

3,4

- Di

3B oo S hemeagedodeenr RO AR RS N B o e

15 benzamide
N-Aliyl-2-(4-iodo-2-methyl-phenylamino)-5 -nitro-benzamide
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzyl alcohol
[5-Chloro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-methanol
[2-(4-Iodo-2-methyl-phenylanﬁno)-S-niu-o-phenyl] -methanol

20 [5-Bromo-Z-(4-iodo-2-methyl-phenylamino)-phenyl]—methanol
N—Allyl-2-(4-iod0-2—methyl-phenylamino)»S-nitro-benzamide.

In another preferred embodiment, the MEK inhibitor is a compound

25 of Formula I
0
] Tea
R T2a C—N-_'O—R-?a
1a N
1}
RSa
Brorl .
R3a Rsa
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15 3,4-Difluoro-2-(4-iodo-2-nethyl - phenyl am no)-N-(cycl opr opyl net hoxy) -
benzam de

3, 4-Di fl uoro-2-(4-i odo- 2- net hyl - phenyl am no) N- ( 1- net hyl pr202p§%et$rr?§/)?5%8/ >
benzam dewo 0037141 PCT/US99/30485
3,4-Difluoro-2-(4-iodo-2-nethyl -phenyl am no) - N- ( 3- phenyl prop- 2-ynyl oxy) - 20
benzam de In Formula (II), R}, is hydrogen, hydroxy, C1-Cg alkyl, C}-Cg alkoxy,

3, 4-Di fl uoro-2-(4-iodo-2-net hyl -phenyl am no) - N- (3- net hyl - 5- phenyl pent - 2- en-
4- ynyl oxy) - benapiTitdfuoromethyl, or CN. Rp, is hydrogen. Each of R3a, R4a, and R5, 15

3,4-Di fluoro-2- (Zi- I odo- 2- et hyl - phenyl am no) - N- (pr op- 2- ynyl oxy) - benzam de

3, 4-Difl uoro- anebehadn}y&etmteuﬁonphﬁhyganhyrhpxwh@g% sfoymetEpl ani de 25 19 22

oS R Con g Geon Cr-c ke, &k, SR ORI (880! sd pooe 2
3,4-Difl -2-(4-i odo- 2- - | api ng \ - 5 ide 5
34701 f181or o- S9MREEBEOR LA BriShybalthtao) P Y PRER FASER 5200 e

3, 4- i ] uoro-Z¢ (4T A4e; 2 RidaNdraB i/ M) RERAQE CY-€4 a5, BY ki RRzeflrep AOXY) -

benzam de

D Fuor o 3¢ ﬁftﬁif%%%?‘5%?‘%35%1%?‘2&&%""%‘%‘%3@S‘?‘Sﬁm? e 10
B or o, B vy ammor: . cycl DAE ! sy enza e
-Di fl uoro- Z‘éAQﬂNd&lZC&ﬁ‘ﬂfﬁ ! -I%mé'ﬁ Y‘S’Hﬂ%gc-lké 9“?%%68‘%5%%@? pr op-

S B ooldh) 4. iAok 8 G cvlqaliyloRaa s EFRRFR: GrGRTETh GaiChkenth g
égngég 8 ;m -3, _gqi(lglaﬁ(c);n?ﬁ,%g,(-éi(i) ?c?rgfo%l_k%grhég)cld%h&?Xﬁ@&ﬂgﬂ?%é&‘aﬁmﬂiﬁ opoxy) -

o Br 0mD- 3, 4- di L] 08 SrrNef ottt oY STHGRYY) 18 FoARbIRA), 2nyBE Y foreBsmghayT NO) -
5- Br omo- N ( but s LRYL AN aiRyr!alkbly 48910 edofiry] OfbRerdeyEit st =il franpsio) - 20
can be unsubstituted or substituted by halo, hydroxy, Ci-Cs alkoxy, amino, nitro,
15 C-C; alkylamino, di(C1-Cs)alkylamino, Cs-Cs cycloalkyl, phenyl, phenoxy, Cs-Cs
heteroaryl or heterocyclic radical, or C3-Cs heteroaryloxy or heterocyclic radical-

oxy; or Rg, and R7, taken together with the N to which they are attached can

3,4
3,4
3,4
3,4
3,4
2-y

complete a 5- to 10-membered cyclic ring, optionally containing one, two, or. three
additional heteroatoms selected from O, S, or NR10aR11a- The invention also

20 encompasses pharmaceutically acceptable salts, esters, amides or prodrugs of each
of the disclosed compounds.

Preferred embodiments of Formula (IT) are those structures wherein:
(@) Ria is H, methyl, fluoro, or chloro; (b) Rz, is H; Raa, Rua, and Ry, are each H,_
Cl, nitro, or F; (c) Rea is H; (d) Ry, is methyl, ethyl, 2-propenyl, propyl, butyl,

25 pentyl, hexyl, cyclopropylméthyl, cyclobutyl methyl, cyclopropylmethyl, or
cyclopropylethyl; (e) the 4’ position is I, rather than Br; (f) Rea is F at the 4
position, para to the CO-N-Re;-OR7, group and meta to the bridging nitrogen;

(f) R3, or Rs, is F; (g) at least one of R3a, Rag, and Rs, is F; (h) Riais methyl or

chloro; or (i) or a combination of the above.
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5- Brono- N- but oxy- 3, 4-di f| uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de
5-Bronn-3,4-dif|uoro-2-(4-iodo-2-nethy|-pheny|anino)N—(&gggaMémQ&gmos

2- enyl oxy) - benzam de

5- Br onp- 3 WO 89%11dior o- 2- (4-i odo- 2- net hyl - phenyl am no) - - N- ( 3- RETAIBPY/BMAS - 2- en
- 25 4-ynyl oxy) - benzam de 20 22 Sept enber 2003 WO 00/ 37141 F LA (I
COVPOUND TABLE ( cdmaimare prefermgeerabasiiment the MEJSanhibitergs a compound selecte

5- Brono- 3, 4-dif | uar o- 2- (4-1 0do- 2- | ~benzyl)-N-[5-(3-nmethoxy-phenyl)- 5
3 et ny! - pent SR OB D S Ro B 1O

5- Brono- 3, 4-di fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- ( pr op- 2- ynyl oxy) -
benzam de

5- Brono- 3, 4-di f | uor o- 2- (4-i odo- 2- et hyl - phenyl am no) - N- [ 3- ( 3- met hoxy-
phenyl ) - prop- 2-ynyl oxy] - benzam de 10

5- Brono- 3, 4-di f | uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (t hi open

2-yl met hoxy) - benzam de

5- Brono- 3, 4-di f | uor o- 2- (4-i odo- 2- et hyl - phenyl am no) - N- (pyri di n-

3-yl et hoxy) - benzam de

5- Brono- 3- 4-di f| uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (3- (2-f | uor ophenyl ) -
15 prop-2-ynyl oxy) - benzam de

5- Brono- 3, 4-di f | uor o- 2- (4-i odo- 2- met hyl - phenyl am no) - N- (et hoxy) - benzam de
5- Brono- 3, 4-di f| uor o- 2- (4-i odo- 2- net hyl - phenyl am no) N

(cycl opr opyl net hoxy) - benzam de

5- Brono- 3, 4-di fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (i sopropoxy) - 20
benzam de

5- Brono- 3, 4-di f| uor o- 2- (4-i odo- 2- et hyl - phenyl am no) - N- but - 3- ynyl oxy) -
benzam de 5- Chl or o- N- hydr oxy- 2- (4-1 odo- 2- net hyl - phenyl am no) - benzam de

5- Chl or 0- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (t et rahydr o- pyr an- 2-yl oxy) - 25
benzam de 5- Chl or o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- net hoxy- benzam de
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4- Br ono- 2- (4-i odo- 2- net hyl - phenyl am no) - N- phenyl met hoxy- benzam de

“4-Fl uor o- 2- (4-i odo- 2- et hyl - phenyl am no) - N- phenyl et hoxy-ﬁe@gﬁgﬁn

5- Fl uor o- N- hydr oxy- 2- (4-i odo- 2- et hyl - phenyl am no) - benzam de '3 Bér 2003

5-1 0do- 2-W9-008891 2- et hyl - phenyl ami no) - N- phenyl net hoxy- benZ&H /30485

5- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (t et r ahydr opyr an- 2- yl oxy) -
benzami de 21 WO 00/ 37141 FORARMULA (INCCOMRPMINDNEABLE cont i nued, page 4 of
7) 22 Septenber 2003 PCT/ US99/ 30485 (page 1 of 7)

'3, 4- Di f | uor o-2=tA=—bromo=—2=Tret Ny —pnenyl am no) - N- ( 3- phenyl prop- 2-ynyl oxy)- 5
benzam de

3, 4-Di f 1 uoro- QFQWB%WQWf(ﬁ)}Pd%ﬁe%?PXHh 8?’1“&’?%3? nrz?/rﬁir%‘:t hoxy) - benzani de
3, 4- Di f | uor 0- 2-p{ s BroiBiodo Fornbiny - P9 inifib RN} (niéthAey)-bemaaphidet hoxy) -

benzam de

3, 4- Di f | uor o- 2-Fiubrb:2e(eiode-2emethyl-phesyiamine Yy Eren BynY XY hbBRN Y enzani de
10

- -benzamide
3,4-Difluoro- Q'Fé‘lf’fﬁrzo(”‘fﬁ‘ogo'@é‘?ﬁ%’l B}heéWyﬁmlﬁlo%lg)(zl‘Eh(eQO% of}r)prgop 2- enyl oxy) -
benzam IOle z org-2- 1odo-2-mﬁth 1-phenylanuno)-N-(2-thlenylmethoxy)-benzarmde

uor o- 2-

3,4-Dif - 2- met hy phenlamnH)-N-(but gox benzam de
3, 4- Di f| uor o- 2-Rl¥orbref@eiodeRembthiyl-plitrny Dy (OFeR- rsh WB%%‘ ‘?ﬁ de
3,4-Difluoro-2-(4-brono- henyl al A¥antig@e 15
3401 iPuor o SHuTBr oMo AYY - BREHEAL A CREb BRI pharie L
3,4-Difluoro [40f30 - Py YAndib ) (e 16 anm}c)ﬂmnyz)midenzam de
3,4-Difl uoro-%}:?éllogzo B ‘3@%’ phenyl am );o)( X g phe ;_?,X}{P)t hox i
benzam de 3,4-Difluoro-2-(4- 10d0—2-methy1—pheny1ammo)-N- (3-furylmethoxy)-be 1ae

3, 4-

D|fluor02(4bo - 2- - nyl am n ‘_f]ﬁx l.met hoxy) - 20
benzam de 3, 438 Piflgrese 'éz'(l&?%g\é%%ﬁ)g R 'abaf““ﬁ‘%?é’%? n? § e
N-( n- pr opoxy) ﬁgﬂk 18_(4-iod 2—meth l-phenylamino)-N-(but- 2-enyloxy)-benza:mde
3,4-Di-fl uoro- qg odrjm-(z 1crsmq[- hyl p%e%yl ’ém no)-N-(1-ne Blro?' 2-ynyl oxy) -
benzamijgde 4-D1ﬂuoro-2 (4-lodo~2-methyl—phenylaIan)-N*(CYCIOPTOPylme
3,4-Difluoro- 2 (4- bLWrm 2 rret hyl - phenyl am no) - N- ( 3- (3-f | uorophenyl ) - pr op-
25 2-ynyl oxy) - benza

3,4-Diﬂuoro-2-(4-1odo-2-meﬂ1yl—phenylamino)-N—(1-methylprop-Z-ynyloxy)-

benzamide
3,4-Diﬂuoro-2-—(4-iodo-2-rnethyl-—phenylamino)-N-(3-phcnylprop-Z-ynonxy)-
20 benzamide
3,4-Difluoro-2-(4- 1od0-2-methyl-phenylammo)-N -(3-methyl- S-phenylpent-z-en-
4-ynyloxy)-benzamide
3,4-Diﬂuoro-2-(4~iodo-2-methyl-phenylamino)-N-(prop-2-ynyloxy)—benzamide
3,4-Diﬂuoro-2-(4-iodo-2-methyl-phenylamino)-N-(propoxy)-benzamide
25
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3, 4-Di fl uoro- 2-(4- brono- 2-net hyl - phenyl am no) - N- (4, 4- df i net hyl pent -
2-ynyl oxy) - benzam de 22 22 September 2003 WO 00/ 37141 PCBOUSIRLR0485R03
FORMULA (11) COVPOUND TABLE (continued, page 5 of 7)
3, 4- Di f | uUYPROBTI4- br ono- 2- net hyl - phenyl am no) N- (cycl opent BGAYUS98/384851 de 5
3,4,5-Trifluoro-N hydroxy-2-(4-iodo-2-net henyl am no) - benzam de
5- Chl or 0- 3, 4-di f | uor o- N- hy drRQBMITLA (T @h-é’(h&“ﬁl/il kEny| ami no) - benzani de
5- Brono- 3, 4-di fl uoro- 2- (2-f | uor o- (conndmdpme)ﬂdrﬁ)no) N- hydr oxy- benzam de
N- Hydr oxy- 2- (4-i odo- 2- et hyl - phenyl am no) - 4- ni tr 0- benzam de
3
Ch
Br
2
| o

4, 5-Trifluory: ﬂhérd %-_%?-E&fo-z-%?ahﬁtmﬁylaﬂﬂm -piyarBhglcypbeazmide 10

| oro- 3, 4- d| uor o- uor o-4-i odo- phenyl am no) - N-hydroxy benzam de
onts 2- ( 2- &Mlhﬂuerb-i-@ﬂm@hﬁ-m&thyhm)lym (2rthienylmethex)BEnEERBS N de

5-

5-

2- (2- Fl uor o-4-i odg- phepyl a oxy-4- | de | A ( 2-

Chl or o- 4- i odo¥ 1@%&‘9 T%‘}"n‘]? n?)e }t] Bi‘i%mﬂoﬂ% %Wﬁﬁéﬁgzné’?nf 5%10*3%'

- Chl or o- 2- (2 chl Or&n%ﬁlﬂﬂo phenyl am no) - 3, 4-di f1 uor o- N- hydr oxy- benzam de
5 Br ono- 2- ( 2- br ono- 4-1 odo- phenyl am no) - 3, 4-di f| uor o- N- hydr oxy- b‘einzam de

‘;’ Chl or o- @4gﬂﬂupimemyh 4-mdonb-)'ndthyiy;d1e0)d§mm0fl hﬂé{-@pheér@mﬁhﬁw -benzami

2:B 4

2 B oo 4 A AR e Eindbod mery e amy - Tl S R BRSAEE L o
2- Bygpmo- 4; f_gﬁﬂ phRMYL A 59460%1:&%@ SHRX Y arhirid) N- (ouR B G95-behramide

| uoro-4-i1o

uoro- 2-( enyl-am no h dr oxy- benzam de

(
(
(
(F
, 4- Di uor o- 2 x@nlﬂumez%mhbezwmmmmﬁ N thyelepensgloxahbenzamide
(
(
(
(
/

2- Chl or 0- 4-1i @dgo- phe 4- or enza

2. Chl or o- -3 aBT M difdvo] TR kAT P BOR N IO DA T P

2- Brono- 4-i odo- % F afiidd uor o- N- hydr oxy- benzam de 25

2- Brono- 4-i odo- pgl%’gﬁ' -3, 4-di fl uor o- N hydr oxy- benzam de 23 WO
37141 measmmwm-mm;maxﬁz-(eem -2-metly]-phenydaping)-benzamide

15 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(n-propoxy)-

m=

5
1
2-
2-
2-
2-
4-
3
2-
2-
2-
2
0

0

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

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

20 benzamide
5.Bromo-N-butoxy-3,4-difiuoro-2-(4-iodo-2-methyl-phenylamino)-benzamide
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-methyl-but-

2-enyloxy)-benzamide |
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-methyl-pent-2-en-

25 4-ynyloxy)-benzamide

20



22 Septenber 2003 PCT/ US99/ 30485

"N Cycl opr opyl net hoxy-3,4,5-trifluoro-2-(4-iodo-2-nethyl - @Q%Bﬁt&%&c?b035
benzam de

_5-Chl or o- Waokps7pydr opy| net hoxy- 3, 4-di f | uor o- 2- (4-i odo- 2- met IpdT/E8eAYEAIT NO) -
benzam de

5- Br onp- N- cycl opr opyl met hox \FGR¥AHLA (IHpCOMPQUND TABLEL- i odo- phenyl ami no) -

benzam de 10 (continued, page 3 of 7)

N- Cycl opr opyl nmet hoxy- 2- (4-i odo- 2- net hyl - phenyl am no) - 4- ni t r o- benzam de

N- Cycl opr opy hptToy = e O O 2y L by N 5-05 e PLREY I10) -

benzam de

5- Chl or g- N- cycl opr opyheteyiieiny2-end-shiylbxsgben2angide f | uor o- 4-i odo- phenyl ani no) -
benzam de 15 ) '
5- Br onp- 2- ( 2- Srome-34-difereReyipder2riagthyl-Rheay apraoh NABI WX B R g £ 1 uor o-
benzazni de be ide :

N- Cycl opr opyl net hoxy-nffuf]fj-f | uor o- 4-i odo- phenyl am no) - 4-ni tro- benzam de

2- ( 2- Chl or o- 45.imeEgoRedifuwie-0q-ibicahethylophenyiatitinodyNd 343 5nethoxy-uor o-
benzam de 20 .

5- Chl or 0- 2- ( 2- chl or Beepylaaep-g @i IrbFRPANEAE y c| opr opy! et hoxy- 3, 4- di f | uor o-
benzam, de . . : ; .

5- Br ombY 2- ( 2-‘?)'{1359361923’?'8%1—06 '% 4?393%3&%@%8%%?%—% (FPO oerno- benzam de
2-(2- Chl or o- 4- i odo- phafisthesy)yehzdhidehoxy- 4- ni tr o- benzan de

2- (2- Br onp- 4-i odo- pheny] anmi no) - N-cycl opr opy! net thy-ﬁ, 4, 5-trifluoro- 25
benzam de 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino}-N-(pyridin-

2- (2- Brono- 4-i odo- phepyl.am -5-chloro- N-cycl opr opyl net hoxy- 3, 4-di fl uoro-
benani de 2-(2-Br om?'li}kl{%tg%}yg@enémﬁﬁe

phenyl anm no) - NprymbIea-dporeLhdkpdd-2nntthel-pieny hmine)-No(322-Wordledyll41 22
Sept ember 2003 PCTI US99/ 30485 FORMULA (11) COVPOUND TABLE (conti nued,
page 71bf 7) prop-2-ynyloxy)-benzamide

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

{cyclopropylmethoxy)-benzamide
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(isopropoxy)-
20 benzamide |
5-Bromo—3,4-diﬂuoro-2~(4—iodo-2-methyl-phenylarrﬁno)-N—but-B-yny]oxy)-
benzamide
5-Chloro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-benzamide
5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-(tetrahydro-pyran-2-yloxy)-
25 benzamide
5-Chloro-2-(4-iodo—2-methyl-phenylamino)-N-methoxy-bcn'zamide
4-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-phenylmethoxy-benzamide
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-phenylmethoxy-benzamide
5-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-benzamide
30 5-lodo-2-(4-iodo-2-methyl-phenylamino)-N-phenylmethoxy-benzamide
5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(tetrahydropyran-2-yloxy)-

benzamide

21



N- Cycl opr opyl net hoxy- 4-fl uoro- 2- (2-fl uor o- 4-i odo- phenyl am no) - benzam de 5
N- Cycl opr opyl met hoxy- 3, 4-di f1 uoro- 2- (2-f| uor o- 4-i odo- pheryl SéptaabedBPzam de
2- (2- Chl or0-4-i odo- phenyl am no) - N- cycl opr opyl net hoxy- 4-fl uor o- benzam de

2- (2- chl orb?8%384b- phenyl ani no) N-cycl opr opyl met hoxy- 3, 4- di f PGBUS2¥RM82Ni de

2- (2- Brono- 4-i odo- phenyl am nog:- N-cycl opr opyl net hoxy-4-f| uor o- benzam de

2- ( 2- Br ono- 4- i odo- phenyl ani no 0@@@@@%@%%@@ di fl uoro- 10
benzanide. In a further preferred éntighebpagedofMi s invention, a nitotic
inhibitor is admnistered to a patient suffering from cancer and in need

?f tr egt ?g“tCh: 9,r441§ifﬁﬂi?9mr@tsreﬂmv@'-m@1@aéxg¢ma)-%-phehjflb'rdpez-yaﬂbw}ed
rom 2-(2- of o- :
4-i odophgnyl ami no) - Nbeyzamade opy| met hoxy- 3, 4- di f| uor obenzani de (PD 1843 52);

R s A R A A S
172984) ¢ 2-( 2- Yol Bitlydlo DAGAHBRING AEIHLh )Eh}@atﬁinﬁpl\b@yﬂ]fmﬂlmlym@@.

3, 4-di f | uor o- 5-br'onobenzani de (P ; 2-(2-Met hyl - 4-i odophenyl am no) -
N- cycl obupymet hoxy- 3béazdirfileior o- 5- br onobenzani de (PD 180841); 2-(2-Chl oro-

i e i

5-b i 99 ome-3- hing bth K-&fyloxy)-
vl obutl ot My R R e e £ (B 18abo0y 2. (2 Chl or o

4-i odophenyl anmi no) - Nbbnyzinods - 4- f | uor obenzanmi de (PD 185848); 2-(2- Mt hyl -
4-i odoph | am -N-h -3, 4:di f.l b l X ;

2 (2-Not ! - & PACOHIRRY A BR N RSP IRIRABE h i u-PehtiR s benzamide

3, 4, 5-tri {1 uor henpikde ERARSRNRlyLMhthylarkiRo L Gicthoky)-bdspirady | ari no) - N

30 cycl opropyl ittt hoxy- 4-f1 uor obenzam'de (PD 203311); and the benzoic acid
derivatives thageDifludioo-(@xammoe?-methylpbenytiminglrNe(ethoxyrbanzemi¢s PD 198306

Sept enbd$ 20033 AdRHIOShar Aprrarers Bt petiarep RGOk G) eartle 2
2- (2-chl oro- 4- aqgﬁﬂgﬁz%/-gi HlB}B)xfof-’Z-ﬁl?:'LH}ﬂ-@hé\‘?rlamino)l-Isi- isopropoxy)-benzamide

cycl opr opyl net hoxy- 3, | uor obenzam de (PD297189),

2- (4- i odopheny B @rbifhjort2-(dyhrbmpor >methybphenyjarsinohNocphenaxygtaxyyr obenzam de
(PD297190), 2-(4-i odgphenyl am no)-5- chloro-3,4-difluorobenzoic acid
(PD296771), 2-(2-chl P‘b’éaﬁl‘ﬁi%dophenyl am no) -5-chl oro-3,4 5 difl uorobenzoic

acid (PD296770} 4 B;iffltr&HQabromdld-métyRpRedylarhRE PN chEbprspyliestiydgA NO) -
20 benzamide |
3,4-Diﬂﬁoro-2-(4-bromo-2-methyl~phenylamino)-N-(n-propoxy)—benzamide
3,4—Diﬂu0ro—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-
25 2-ynyloxy)-benzamide
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(4,4-dimethylpent-
2-ynyloxy)-benzamide
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benzoic acid (PD296767); and 5-chl oro-N-cycl opropyl net hoxy

-3, 4-difluoro-2-(4-iodo-2- methyl phenyl am no) - benzam de. 4 erred
enbodi ment of this invention is a conbination of pacli tax-el%@%f{r{%%?ﬂgj@&K

i nhi bi t or WO 00/37141 PCT/US99/30485

2- (2-chl or 0- 4-i odophenyl am no) - N-cycl opr opyl nmet hoxy- 3, 4-di f| uor obenzam de
10 (PD184352). Accordi ng to anotR@RMaApedl) COMPOIND dABILEi nvention there
is provided a synergistic anticangshtifedjapesiofd) whi ch conprises a mtotic
i nhibitor and a MEK inhibitor, wherein the MEK inhibitor has in vivo
activity. Accorttngto o furti SHEC i nefmideere i s
provi ded t he @%wugr%%(%%f%lﬂﬁg'rﬁ?ﬁwY‘béhtegil ang)'gr @Eﬁﬁpﬁlﬁ?@%&r for the

manuf act4ir e of3 @ sDPGfERERNMhyARky X @aibieg-methylephenylamimopdenzamide wher ei n t he
anount of the mtotic i nhibitor and the anpunt ﬁ_&tpe %E‘PP(‘Hi gi bi_to& are
such that the &6hlorag4-diftuoso-Mhydrex:2i(diodend-metpyl-aheny Bi}. ShEREde

di scl osure further proyides nmgthe :SYN. 'aﬁﬁg{ﬂ Syt 9IHefizamid

i nt er nedi at es.g'g&mg'é’%gﬂfu rngerg (gﬁﬁ‘%é‘g‘?}%{%d;g%g‘% t gNi %ven i gn, arleeappar ent
fromthe fi 9Url@-%lyc@@xﬁ@S(ﬂribﬁ-ﬁmmﬂWIQaimM-mtmbmahﬁdc)w. Bri ef

Description of the Figures Fig.1l shows the effe on apoptosis in colon 26
carci Ingmla cel I384,éf-T1@|ﬂﬂg<;Jl‘pt%@ethWaﬂx@ldmhm)ﬂWP?‘gﬂ&d??’ﬁ?Me |

Bri stol - MWers i bb l,ahe f - =1  J hﬁﬁ'}r%hzmﬁi‘

cycl oprpyl rretﬁ%rg'?g’d‘?ﬂﬁ{}oa6?3%@1@2%%@@%%5%@@%%%, and of _dte he
conbi nati on of 5.3 25(7-¥oRGERdS-pHenglaminad3omdiflaomel dydraxypenizamive

nmeasuring the effect on apoptosis in colon 26 carcino cells of Taxol

al one and of 2-(2Fbierericodo-pheryaraing)-Bnhydsoxynt-alforsarapiHenet hoxy-
3,4-difl b i D184352), al , AL b R2bdPamede t he t
agent !s lIilogjO ?@@bﬁoerﬁ%gm ﬁpi‘s?gl%'ﬁmg’g'g#f%gﬁls&ﬁp‘ﬁ%%ﬁ@%‘? oncar ci ﬁorr\:;\tlO cells

treated w th Tagaioro30(2¢K8R-4-Fdotphenylamino)-3,4-difluoro-N-hydroxy-benzamide
2- (2-chl or o- 4-1 odophenyl am no) - N-cycl opr opyl mat{bg‘xy-g, 4-di f | tl)Jorobe zam de
(PD 184B52) al bBeomarded(2-bre desphesplamina) et -Ail OBy NvAroxygbesamIdG o rher

2003 WD 00/ 3714 | US99/.30485 . DETAL LE A ) HE | NVENTI ON Thi s

i nvention pro -é?é‘ggi{f’fﬁétg‘ﬁéa'l%?n%‘%"b‘%&M@@@S‘%‘%nt whi ch

conpri ses adm 2 EBesh6U-iodoPhEdikaiHo)-Suf 3-aifluogo-N-ydregrbanzamidt i n need of 5 .

treatnent an antitunor effective anount of a m totic_inhibitor in.

conbi nati on wi2-f2-Bromo-4-iodo-phenylamino)-5-chloro-3,4-difluoro-N-hy oxy-benzamide
2-(2-Bromo-4-iodo-phenylamino)-N-hydroxy-4-nitro-benzamide

20 4-Fluoro-2-(2—ﬂuord-4—iodo-phenyl_amino)—N—hydroxy~benzamide

3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-hydroxy-benzamide
2-(2-Chloro-4-iodo-phenylamino)-4-fluoro-N-hydroxy-benzamide

2-(2-Chloro-4-iodo-phenylamino)-3,4-difluoro-N-hydroxy-benzamide

2-(2-Bromo-4-iodo-phenylamino)-4-fluoro-N-hydroxy-benzamide
25 2-(2-Bromo-4-iodo-phenylamino)-3,4-difluoro-N-hydroxy-benzamide
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an antitunor effective anount of a selective MEK inhibitor. Preferred
mtotic inhibitors to be used according to this inventiod di4bHES 2003

paclitaxel, docletaxel, vincristine, vinblastine, vinorelbine. and the
fl uori nat 8@@@7fﬂati ve of vinorelbine, vinflvnine. The i nv%cfl"flpﬁ??"’lﬂéss
preferably practiced by adm.nj.s i.n 1 0 MEK i nhi bitor of
Formula | or Forrmula Il in ga%‘#ﬁi\ﬁ r‘.I‘lo‘{hls%éinhibitor,

especi al |y paclitaxel. Such MEK f¢RIPREGRAEROCbounds are specific MEK 1
and MEK 2 inhibitors. neani ng t hat ThPy inhibhit these nn7\/n‘g._s_w t hout

i nhi biting (N.In:@blo@rapydmsthbxy-&@—&ﬁumﬂdmiodﬂ@mﬁ@@ymt r eat ed
according to this inventjon are patients, both 15 humans and ani mal s such
as horses and dogs,be%ﬁ%mﬁﬁve devel oped a cancer and who are in need of

treat ment . Thosgesli L afok Sy BEeBRncaliBblo B 6RpNanblienyamiAgent  {y

i ndi vi dual t rctéed with cancer and who are in need of
treatnment. Typical beagseids to be treated according to this invention are

colon cancer, pancreatic cancer, breast can ovari.an cancer, . | ung
cancer and ot5hBWﬂZBW€@F%PY§H§@8§Y'i3ﬁr‘ghPquf'ZéfpﬁBWﬂ?cF%pﬁﬂymoﬁ

inhibitors such as, ac"ilihgxel and/or MEK inhibitors. As noted above, the

L7

MEK-i nhi bitors can be tTormulated for admnistration by the oral or

par entjgy al r QBUSslopiopsimethonyel-$4-idie- eyl phendaminogsuigorhenizgmides  skin
pat ches or |otions, or_as. sup osittﬁ,g{ui es 1)!\:Hle_sfhe NE*)( i rl1hibi ors can be 25
formul at ed wN-BypleBrapymethoxyr3f, Srirdlugrae2-(Z oMt P4 PRIV IO, enous
injection or inf u%iel%mjﬁg'e active agents will nore typically be formul ated
individually in ther'r  normal preparations, and will be adm nistered

i ndi vi dual | y 5.¢hibragNRscRipkopyahethbow8,4-diflaomalri-filuom-4 Goda-phgnyteeminoh a
course of treatnent. For exanple, paclitaxel is available comrercially.in
sterile nonpyrogenibén@ﬁ‘ll@!i ons contai ning 30 pol yoxyet hyl ated castor oil

and 100 my 18 PR 2 ps R DAy BN G ProghmeRAFIER ATt o

i ndi vidual |y and paefagfde t ogether, in a kit for exanple, for 27 WO
00/ 37141 22 Septenber 2003 PCTI US99130485 conveni ence. i n, usage
Al t er nat i vel N-Cyeleproprimethasyr2-Getlperortriogdoaehen r'i'ﬂ?oéber??&@‘ike

formul ation, ,i L ch e .t [T | g ; oncentrations
rangi ng fron?égb(nﬁo%%g@‘ thPﬂT%)ﬁygbgfyp&ggﬁ?ﬂ{g’?%\%o{% t he MEK
i nhi bitor, benzamide

20 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-benzamide
2-(2-Chloro—4—iodo-phenylaniino)-N-ethoxyA-nitro-benZamide
2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-3,4,5-triflucro-
25 benzamide
2-(2-Bromo-4-iodo-phenylamino)-5-chloro-N-cyclopropylmethoxy-3,4-difluoro-
benzamide

2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-4-nitro-benzamide

30
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and the MEK inhibitor will be present at concentrations of about 1000 to
‘about 5 1 part by weight relative to the paclitaxel. Genez@ééé{embg&ez ents
will be gférﬂ'g@'gls“tlered at about equal doses, or as otherw S S ANNGGLE Sby

g

‘health re r'y agencies. Further exanples of conbinations provi déed by

this invention include: (a) i Skl g@ﬂm} ' [igh conbination with
2- (2- et hyl - 4-i odophenyl am n%?%@ié&gg?%gﬁﬁ uor o- 5- br onobenzam de;
(b) the mtotic inhibitor docetax onn{a re? Rhone Poul enc Rorer)

admi ni stered in_conbhination with the-selestiwe

2-(2- chl or o- 4N-Gydphopyimetiowyi-RupsR-(fugrord-indorRRsnBlamne) BEnzamide, i e

4N-Gyclptmony kst grori-dorRGPYATsaPr S !
Lattrats (NavorbYABPRP B0 e s 2 b o B R A AR S i
the sel ect i ve NGB RiddRLpiRn Rmdd)10-c3chptopoienienyyd-fudrcohaizahtide

[1] benzopyran; (d) the mtotic inhibitor vinflunine, e, fluoro deri\éative

he..
of  vi nor el bi Be2-Giloiord-inderphenylamirmpNexelopropyimatheiys 4 <difluoroghengapid

inhibitor is _2-(2-nmethyl-4i.odaphenxlsam - . DaRzEam de.
Sone of the cgf@b%fﬁﬂ?'%%dto@e @%ﬁ%ﬁ%@é?%%%%&ﬁ?bg)&t VEK 20

i nhi bi tors, whi®IBRkv.-R-fienyiasind) Micytidpripyimdiliotyr Baidiflepor ¢ shock. A
MEK inhibitor i's a conpound that shows MEK inhibition when tested in the
assays 10titl ed "Enzpemzamidsays” in United States Patent Nunber 5,525,625,
colum 6, beginning at line 35. The conplete disclosure of United States
Pat ent Nunber 5,525 625 1S hergoly | neorperat-ed—by—i-efererecer—Amrexaml e of
a MEK inhibitor is 25 2-(2-am no- 3-net hoxyphenyl)-4-oxo0-4H-[| ] benzopyran.

Specifically, a ¢ und is_.a K i nhi bi J F : ishausit@ags i vity
in the assay titl egnng'%éﬁ"f& Bﬁéerﬁgs%ﬁﬁllrn%%ﬁ%sE%‘%gﬁgl?’patqﬁgg}\l/%P Ki Fl(gse
Pat hway, " col yiRifisteteli Rfa pitida® suffing ot cahéeh andlimiect fo€ tenime 1St at es
Pat ent Number HS, 52351?825 éziigdllor Sshows activity in the azimt itled "In
¢h fromy o2-Ee

Vitro NBK Assagthbimationvithn sglectiveEEKe inhibitor sgiecte Q

103 er enced

e T T

advant ages of escription, exanples,
and cl ai ms behguiniémylleidEopRsHyRarkino)-Mehy@bRP-44RetbbearaiidedPD1d861 Dpd bel ow

and by their usage . .
2-(2-Methyl-4~iodophenylamino)-N-hydroxy-3,4-d1ﬂuor0-5-bromobenzam1de
(PD171984); 2-(2-Methyl-4-iodophenylamino)-N-cyclopropylmethoxy-

20 3,4-difluoro-5-bromobenzamide (PD177168); 2-(2-Methyl-4-iodophenylamino)-
N-cyclobutylmethoxy-3,4-difluoro-5-bromobenzamide (PD 180841); 2-(2-Chloro-
4-iodophenylamino)-N-cyclopropylrnethoxy-3,4-diﬂuoro-5-bromobenzamide
(PD 184161); 2-(2-Chloro-4-iodophenylamino)-N-hydroxy-3,4-difluoro-
5-bromobenzamide (PD184386); 2-(2-Chloro-4-iodophenylamino)-N-

25 cyclobutyimethoxy-3,4-difluorobenzamide (PD 185625), 2-(2-Chloro-
4-iodophenylamino)-N-hydroxy-4-ﬂuorobenzamid.e (PD 185848); 2-(2-Methyl-
4-iodophenylamino)-N-hydroxy-3,4-difluorobenzamide (PD 188563);
2-(2-Methyl-4-iodophenylamino)-N-cyclopropylmethoxy-

3.4 5-trifluorobenzamide (PD 198306); and 2-(2-Chloro-4-iodophenylamino)-N- -

30 cyclopropylmethoxy-4-flucrobenzamide (PD 203311); and the benzoic acid
derivatives thereof. Fof example, the benzoic acid derivative of PD 198306 is

2-(2-Methyl-4-iodophenylamino}-3,4,5-triflucrobenzoic acid.
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5 throughout this disclosure. The term"patient” neans all aninmals

i ncl udi ng humans. Exanples of patients include humans, cows, dogs, cats,
goats, sheep, horses, and pigs. As used herein, the term22a8eptemivera083a
cyclic, bicyclic, or tricyclic aromatic ring noiety having fromfive to
twel ve carbon atons. Exanples of 10 typical aryl groups include phenyl,
napht hyl, and fluorenyl. The aryl may be substituted by one, two, or three
groups sel ect ed Addirivdal prefeoed aintponels ixheing;(2-chidm;4- midéghenylinyideo oscyhloralNcox y
nitro, amng, .alkylam no, ,or,di al Kyl am i . .Substi t.ut aryl groups
el ude 3.1 s aRTlon s o Beide R e O R n i oS

2- met hyl - 4- cRlaprapymettwkn6ichioorBadifluombehztthide (RIXAD7 1405, ZHddodophenylaativl)oxy "
means an aryyl, gr,o bonded .t hr 0 en at for ex I enoxy,
b omophendhly SRR nRANE R, MPRRRoER PR ERbemne R R RetiarP Sy
means a Ty ctifloorotdneyic kdid(PLAL6T70), Sychlore3 dsdifivatd-2-(4-iodg 2 muitledphemyitaninglg f r om

four to el eyen .car. a ne,t or . three t.ey oat . .20 sel ected
fromo. 5, - BToE R EhARRTE BF SalOB oSS sy TSR 2eass o
im dazgl ?/I ,mbmyiﬁk@bryhl,inolb-héramidy.l I oxazol yl , xan][ hlenyl , pyronyl, indolyl,
pyrimdyl, nap Il ridyl enzi nni dazo and triazinyl. The
et eroatyl or oupoit BeerthEhik e TBRRGR-RTE ¥ rindioah SRl e s
t hr ee gr oupblEXehibited-(2cbivrd-4-isdomhenylahinof¥-cydomopyimetbaky; 3,4 Kybrobdngamidx y
al koxy,1 i tfPﬁ)l @ﬁ:izgo, al kyl am no, or 25 dial kyl am no. Exanpl es of
substituted e?ero'ryl groups include chl gropyranyl, nethylthienyl,
fluoropyridyl, a#Atodihg td-abeheriaspextaf theypresemintvergiopdiepue 19 provitled a syanacgistic
hydr oxyi ndol oy cING BELELBIN coHAYRS B BERSNASL MIBE AR CXXEER e ke
het er oar yl oxy groups, Tor exanp & i enyl oxy, Tsothiazolyloxy,
benzof ur anyMéXyiphib®B@ hpyiriviplactwity. and 4- net hyl i soqui nol i nyl oxy. 29 WD

00/ 37141 22 Sept RiRRLind B furtlcllptoBPhIRALR: DG abE M. i8htviied (PRI 3L T & O
and branched chain al'iphatic groups. ypi cal “al'kyl” "groups 1 ncl'ude net hyl ,
ethyl, 15o0pmghd inhibiear tod HMER iphibigyr Jordhareartufdctvexyfla melivdmént fordieatiigvahqeent y| .
The al kyl 95,QURSer Ahehif HOSHRRE bk GfloticQhnibitREhd hihGEuR¥r HahMx AXFRGXY -
'K
al koxy, am no, al Kyl'am no, dial kylam no,
are such that the combination is an effective anticancer therapy.
The disclosure further provides methods of synthesis and synthetic intermediates.
Other features and advantages of the invention are apparent from the figures,
20 description, examples and claims below.
Brief Description of the Figures
Fig.1 shows the effect on apoptosis in colon 26 carcinoma cells of paclitaxel (Taxol®,
paclitaxel injection, Bristol-Myers Squibb} alone, of 2-(2-chloro-4-iodophenylamino)-N-
cyclopropylmethoxy-3,4-difluorobenzamide (PD184352) alone, and of the combination of the
25  two agents.
Fig. 2 shows a second experiment measuring the effect on apoptosis in colon 26
carcinoma ceils of Taxol alone and of 2-(2-chloro-4-iodophenylamino)-N-cyclopropylmethoxy-
3,4-diflsorobenzamide (PD184352) alone, and the combination of the two agents.
Fig. 3 shows the effect on apoptosis in HT-29 colon carcinoma cells treated with Taxol

30 alone, with 2-(2-chloro-4-iodophenylamino)-N-cyclopropyimethoxy-3,4-difluorobenzamide
(PD184352) alone, and the combination of the two agents.
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5 cycl oal kyl, aryl, aryloxy, heteroaryl, or heteroaryl oxy, as those terns

‘are defined herein. Typical substituted al kyl groups |ncEq#§ﬁ SHHQpet hyl ,
3- hydr oxypropyl, 2-dimethyl am nobutyl, and 2-(hydroxynet n1n6?ethyl
Exanpl es ¥08@8#3714and aryl oxy substituted al kyl groups |ncllmmnm9m3mms
phenyl met hyl , 2-phenyl ethyl, 3-chlorophenylnethyl, 1, 1

- di met hyl - 3- (2- ni t r ophenoxy ﬁnﬁﬁ MTHE ROVERIRONNyY| net hyl .
Exanpl es of al kyl groups su%@#&?%?%gﬂg§éa g?g?garyl or heteroaryl oxy
group include thienylnethyl, 2-f irylethyl, 6- furyloxyoctyl

4- et hyl |yl t hyl d 6- t hi tituted

2 Kyl ot odps %cf’ﬁé%%wﬁqlmmﬁéﬁwe&g%@% PSRt g?ﬂéﬁ%déﬁ*%&‘?s' "o

2-net hyl, 2-(piperi.din- %f ?‘%Efﬁ’a&ﬁ ﬁ.ﬂ.@|ﬁ-6h]éaﬂde}ﬂid)ﬁ)ﬂeedﬁﬁ "Al kenyl "
ain

means a strai gﬁJmBFls‘b"'r ing one or nore _ doybl e, bonds.

Exanpl essi ncl ugg @,?gn %m&eﬁe‘zmmmmpemmnpnq inhibitod imeqmgipation wi
hex- 4- enyI 3- etﬁ 4-

nmet hyl - pent - 2- enyl yl . The
al kenyl groups ananntnmca'wﬁﬁt:ﬁl’fqmé@!nwofﬂ sﬂawye%géﬁ_r%@@mrpﬂefgﬁﬁg %%Dﬁg
al kyl ami no,  di [ [udk padiftatedf dochexeky, for
exanple 20 2- br‘-%ﬁgﬁ ?ﬁg?“@%ﬁ' gdogm%?ft“g%@ﬂg? ampﬁoet hen¥
3- phenyl prop- sttme GikHlasting] viRercitine ayd theFhforingted dori vagve ® EWFelblélﬁd
4- napht hyl oxy- hex- 2- enyl . " A kynyl " neans a %Laﬁral ht. to%gg H&ﬂﬁ bon
chai n havi ng atvuhihanne dine invenppe 19praferably pragtige @&9’?’55 g ude
prop- 2- ynyl hyl = hex- Gir VATl b migstid inhibitor,
2- et hyl -1 k‘ﬁ?’r]? %/W%F%ﬁ%@?ﬂ%ﬁ?&%%ﬁgbstltu"tmeld as the al kyl
and al kenyl q#génal@acﬁ{g&ep Sach MER pliényl an;de@mmpohnsdsai"@wﬂm ic MEK 1

het er oaryl oxy, npl e 4-(2-fluor opheny u
t hi enyl pent - 4- yangIMEK- inbitatoys, mamngM| ey ibit ﬂgese eXz;Xnés mthmfﬁ mﬁxbmﬁg

2-fiuyl oxy-3-net hyl - hex-4-yn alkenyl and aIIcynyI groups can have
one or nore dou¥Ped HEHHES G2 %F?‘tpxg;mgonds respectively, or a conbination of

doubl e and triple bwﬂ%&Wtﬂd@.ccamaaungmmmpw%tbﬁﬂuoubl e

and triple bonds include hex-2-en-

3- met hyl +5- pheryinpes tand agimals suehlas h&ﬁés Bndf‘Pﬂgén‘ffh‘b%‘/vcﬁjg%dgp%%a fﬁlil?nd 30 WO
00/ 37141 22 Septenber. 20 US9 lafadekdily ableens a
nonar onatic ri n‘@h‘b?’eflﬁé‘ﬁﬁf?ﬁhﬁ%n %i‘r‘rﬁgﬁﬁﬁlea—% éaég/agxgpr ogyl yz(i:ycl butyl,

cycl openyl, cth&%gxﬁdwiawﬁtﬁﬁ@md areaﬂnmmwdhcanmamtwbp@rrewwee Phe ring
can optlonal |y contain one or three hetetoat %\3 lo
treatment. Typical cancers 10 be treated according to invention are colon

cancer, pancreatic cancer, breast cancer, ovarian cancer, lung cancer and other
20 cancers susceptible to treatment with mitotic inhibitors such as paclitaxel and/or
MEK inhibitors.

As noted above, the MEK inhibitors can be formulated for administration
by the oral or parenteral routes. They can also be administered transdermally, as
skin patches or lotions, or as suppositories. While the MEK inhibitors can be

25 formulated with paclitaxel, for instance in solution for intravenous injection or
infusion, the active agents will more typically be formulated individually in their
normal preparations, and will be administered individually, but generally at about
the same time, or together in a course of treatment. For example, paclitaxel is
available commercially in sterile nonpyrogenic sotutions containing

30 polyoxyethylated castor oil and dehydrated alcohol. The product is available in
packages of 30 mg/5 mL and 100 mg/16.7 mL. The MEK inhibitor and paclitaxel
can be formulated individually and packaged together, in a kit for examplg, for
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selected fromO, S, or N. Such groups include tetrahydrofuryl,

tetrahydropyrrolyl, 5 octahydrobenzofuranyl, norpholinyl ’ZZ%Qﬁérﬂﬁé%os

pyrrolidinyl | peridinyl, octahydroindolyl, and
oct ahydr oy&@gg}ﬁ?of uranyl. The cycl oal kyl groups can be sJBHPEREEE W t h

t he same substituents as an al kyl .and al kenyl gr,oups r ., hal o,
hydr oxy, aryl ¢onXemicheE1B Wy%ﬁ@éj&&ﬁ? @%"%‘?ﬁ&&ﬁ?ﬁbﬁeﬁi oéé%g%l 1ghaexyl ,
2-ar ni nocycl opr Qe |1 PaTita@PiIBbé Preaait vesmdeatraiensl- yl . 10
B. Adm ni stra?’?@%égﬁ’d%wgwgﬁ%géﬁ/ﬁgﬁhi bi to?s of the present nethod
can be adni ni ghgingdonPalioupito abdut 1880 parts boweighpielatingde thd iphikitaEpt abl e

K
ition. Th i ti b dm nistered to.h I mal
Gl ther or al | yandtbe M pibirerilige apvayme coppamaiem oAt T BAGell ar1 ), or
Subcut apeous! ¥ bW SASHATh e o Rl ho oyl dReEE  oneal |y

I nt ravesi cal | ers, ‘ol ntnments, or or as a_ buccal or
nasal spray. AhmBREréd Arbosttiqualdaes, of apatherwise approwgdloy healthregulaterpri se
physi ol ogi cal | y acceptable sterile aqueous or nonaqueous sol utions,

di spersi ons, agociglispensi ons or emnul sions, and sterile powders for

reconstitution int ‘“'Qi‘f Qc:lrﬁ 1%@5@%&&9?%&&;@9?)9&9@%&{ iafade:Exanpl es
of suitable aqueous d nor%queous carrrers, diluents, solvents, or

velhi cl ﬁs| i ncl yﬁnrsﬂﬁﬁ{e,ad&ﬁiﬁiaﬁ&ld, igpomwh lm’zn)@ﬁﬂm}ﬂ-ﬂm&wbl lyleipdpphenylamino)-

pol yet hyl enegl ycol, glycerol, and the like), suitable .mxtures thereof,
veget abde oi | N-hydupxy-é-difluope-Sdirpmobgpzgmi ;thBPBth%%HO §?°§ “Such as
25 ethyl ol eate. Pr flyidity,ca .4 ' . : he use
of a coatin gﬁgtﬁreﬁﬁﬁg%q #‘H‘ﬂﬁncy%gfer}ﬁlea&nuglﬁ ﬁe&dﬁ%%@%bﬁﬁ{%@%ﬁ;ﬁ%ﬁ?lgﬁﬁ ‘[;%rt icle

size in the gEgeiRibi@r INLChiRFI-BASpHRYylaind)sN-1gtirauy-3, dalifudre: These
conpositions may al so contain adjuvants such as preserving, .yetting,

enul si fying, Hhrbobtepzamsidegchareespscially preferredonetbpds the na&tﬁcc}ﬁlﬂgﬂ%o

m crooer gani s, cap .be ensured varj. ous ti bact eri L unagal
agents, for —VREH 1@“&%‘%@@%&%@@%@&@ %Wterggﬂb?%ﬁgg (,gf?and t he
1 ke. g TRy 2l éc},@e%ﬁvé’ﬁﬂ@{ﬂﬂif’o} 2%3-SRRbIRRIhoYPkenylRC£FHO/ 30485
desirable to Include isotonic agents, for exanple sugars, sodiumchloride,
and the |i kefl]j6enebpngeddrths mptticinhibitor vinflinipedhe Huerqirsivati¥eof i cal form
can be broug h:frinorelbine, administered in combination with the selective MEK inhibitor is

2-(2-methyl-4-iodophenylamino)-N-hydroxy-4-flucrobenzamide.

Some of the compounds of the combinations of the present are MEK

20 inhibitors, which also can be used individually to treat septic shock. A MEK
inhibitor is a compound that shows MEK inhibition when tested in the assays
titled “Enzyme Assays™ in United States Patent Number 5,525,625, column 6,
beginning at line 35. The complete disclosure of United States Patent Number
5,525,625 is hereby incbrporated by reference. An example of a MEK inhibitor is

25 2-(2-amino-3-methoxyphenyl)-4-ox0-4H-[1 Jbenzopyran. Specifically, a

compound is 2 MEK inhibitor if a compound shows activity in the assay titled
“Cascade Assay for Inhibitors of the MAP Kinase Pathway,” column 6, line 36 to
column 7, line 4 of the United States Patent.Nurnber 5,525,625 and/or shows
activity in the assay titied “In Vitro MEK Assay” at column 7, lines 4 to 27 of the

30 above-referenced patent.
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about by the use of agents del ayi ng absorption, for exanple, alum num
‘nonostearate and gelatin 5 Solid dosage forns for oral ady &l i

i ncl ude capsules, tablets, pills, powders, and granul es.dz%@nép;i%@ﬁy 0 3d
dosage f owomp3tilae active conpound is adm xed with at | easPCOSDASHSE
‘customary excipient (or carrier) such as sodium citrate or dical cium
phosphate or (a) fothéresufes a4 hévaherges ofithefinventivn ard appagnbfrondt®e | act ose,
sucrose, glucose, nmannitol, and silicic acid, (b) binders, as for exanple,
10 car boxynetdasdriptiph.axemplesandplaimsdelaye| atin, pol yvi nyl pyrrol i done,
sucrose, and acacia, (c) hunectants, as for exanple, glycerol, (d)

di sintegrati (}a ents, as for exanple, agar-agar, calcium carbonate,
potato or tagﬁ' tarch, alginic acid, certain conplex silicates, and
sodi um car bonat e, So@je ¢faheletnnusedilmrein ne defimed belovearsnpy hepaseges in, (f)
absorption accelerators, as for exanple, quaternary 15 anmoni um conpounds,
(g) wetling dbrongkout this diselogiranpl e, cetyl al cohol and gl ycerol

nonost earate, (h) [ fjﬂﬁi@ t”%?ea&x?ﬁll éﬁwimhﬂnﬁﬁd]}‘,ﬁﬁﬁpbbf& and
(i) lubricants, as tor e arrp?e, talc, calcium stearate, nmagnesium stearate,
solid pol yetpganéme tciiidg bahmns,wodis dogsacats; igosts) sheem hovses AndtRiges t hereof . In

the case of capsules, tablets, and pills, the dosage,.for al so
conprise bufferi ngﬁ%@éﬁhﬁe“?@wgﬁw&g’!)n‘%@sﬁ%ﬁgc’g?‘%’a?h& ?ﬁ%gﬁ?&ype may al so
be enployed as fil/| ' 3 bivk e8rba 8 lafdmhd) WseF using such
exci pients a 89t cor&gs%l?{é}ﬁsﬁ‘ﬁ%gg@ﬁa\?tgmh as hi gh nol ecul ar wei ght

pol yet fiy| enegypiedlasyl geoips idudd ghenylSahphihyl paralffudremylsThaaril mey babl et s,
dragees, capsules, pills,* and granul es an . he epar w th i;ngs and
shelI's, such substis¥eé by oo SWPi HJSTeaIEIOHRSIE Et%%ﬁhggr%%ﬁ’%ﬁ?rﬁﬁéggg’t. They
may contain %Eléﬁqqgéagg%%u@%ﬁ&% lﬁgiélggomiawﬁm,-ﬁgmwﬂl on t hat

t hey rel ease ound or conpounds in a certain part of the

i ntestinal tsagdtnitad aryll gloaps thehmiereftuorbpaemyl, 8sS-dimethwraglierid. conposi ti ons
whi ch can be used are pol yneric substances _and Xe‘ifbg-li e active conpounds

can al so be i4mnifonarhtishcimstyhtedlorer nminoflygrsnyi, Ap fth one or nore of

the 30. above- nentj,oned. &£xci pi-e eV afeRf bR oxPsed atom,
adm nistration i n%&%‘%h%@ﬁgte@%%aﬁﬁﬂég e[ﬁ)t aEI e g@si ongg; sol uti ons,
suspensi ons, fgy¢ leglg&}é)?,i%brbmophmmdhﬁpmw@w,Iahda4-32ethy_’l-Septerrber 2003

WO 00/ 37141 PCT/ US99/
1-fluorenyloxy.

“Heteroaryl” means a cyclic, bicyclic, or tricyclic aromatic ring motety
having from four to eleven carbon atoms and one, two, or three heteroatoms
20 selected from O, S, or N. Examples include furyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, thiazolyl, oxazolyl, xanthenyl, pyronyl, indolyl, pyrimidyl,
naphthyridyl, pyridyl, benzinnidazolyl, and triazinyl. The heteroaryl groups can be
unsubstituted or substituted by one, two, or three groups selected from fluoro,
chioro, bromo, iodo, alkyl, hydroxy, alkoxy, nitro, amino, alkylamino, or
25 dialkylamino. Examples of substituted heteroary! groups include chloropyranyl,
methylthienyl, fluoropyridyl, amino- 1,4-benzisoxazinyl, nitroisoquinolinyl, and
hydroxyindolyl.
The heteroaryl groups can be bonded through oxygen to make
heteroaryloxy groups, for example thienyloxy, isothiazolyloxy, benzofuranyloxy,
30 pyridyloxy, and 4-methylisoquinolinyloxy.
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active compounds, the liquid dosage forns may contain inert diluents
comonly wused in the art, such as water or other sol venftzszsép%rHP'éIJ%'O%isng
agents and enul sifiers, as for exanple, ethyl alcohol, isopropyl alcohol,
ethyl car B6h¥3EMlet hy| acetate, benzyl al cohol, benzyl beng%'ﬁg&,‘%o“%
propyl enegl ycol , 1, 3-butyleneglycol, 5 dinethylfornmanide, qils, in
particul ar, cott onSeedemi alkyl” susads straight andhsanchedehain ghphatiggronps.; | |

castor oil and. ses oil, al r ol e h r | cohol ,
pol yet hyl enegl YEGF'J;‘ 0 Elstg‘l“éﬁlgﬁﬂ?ﬂy ’t%’?‘@’ %%rgéﬁblc éf\'r‘%’ll P mixtures of these
substances, and fifothyihiéxy] SR IRAimMEVIPLASL The alkybptoups tixbomnpbsinien can

al so include adjuvants, °10 such as wetting agents, emulsifying and
suspendi ng ageniubstinted by haloghydroxan ationy, amiaacalicdaming, Aiplky :

Suspensions, in _addition to th ctive ¢ oun ' din
ageP\t s, Jas foFY@QQgﬂ' aryl WM%W@SE%%PW%VC%O?&%grc?%gi? ﬁ@l eng
sorbitol and hél%gpib ibaf SiRfifutedAIRYIEHYS intlud€hl6RImdthyl sBhydronyprapyt)

met ahydr oxi de, tonite, agar-agar and tragacanth, or mxtures of these
subst ances, agditethylartimobut@hepd 2 (hydnosymethylasureiethyh Fxamples of 2Bk andr e

preferably suppositories e can.b repar ed X e conmpounds of

the present i AW %WSMMt%‘B‘FF@mﬁB&SﬁWﬁ%‘Fﬂgm@?&é}g‘?@ fs or carriers

such as cocoasRiidEhhed Myl IEREMHAN-Q-Hiropherdipftagilaady wax, whi ch are
npér

solid at ordinary t atures but li'quid at body 20 tenperature and
t her ef qpe, neB4,s-riflinronaptithyimethyl Bxamplescafeiley) geonps pehsiaded bha  acti ve

conponent. Dosage for for topical admnistrati ound of this

i nvention i n@F‘GMi%‘P@IO BRERP ,gi‘é‘g? %@yix&%ﬁyﬁéh%ygn 5’ The active

component 1S sARMSRMNIL e hlindlykADHictiyf R el isithaazbiiexsl. Otioalkyy
rier an p

accept abl e car any esefvatives, buffers, or propellants as may
be required. Gstinatdaiky! gloupsinchidecyslopmpyinuthln2eyelohesyaidak ipegdy-

solutions are_al so cantenpl.ated. as, .bein i t.hi he scope of this
i nvention. Thé-Bethpbd @Wﬁ'é’l)p?%e%(m%ﬂ?vﬂ?ﬁ)ﬂ%g&m Bﬁadm' nistered to a
patientsat dosage “%@ﬁ{f@%@ﬁﬁ&ﬁﬂhav& gfanehUdarbnlcHath 1Y onk@Gnory per

day. For a normal i ng a body wei ght of about 70 kg, a
dosage in t hedoablgdonds. Exanipld.ifdudobutsbenyliDomethylpeop-Rgnvk 1dctipetdi-ght per

e the. BessvbonebEpbmRr A T en: 66 SRRl pefitfed! Hhe FO
alkenyl groups can be substituted with halo, hydroxy, alkoxy, amine, alkylamino,
dialkylamino, aryl, aryloxy, heteroar_yl, or heteroyloxy, for example

20 2-bromoethenyl, 3-hydroxy-2-butenyl, 1-aminoethenyl, 3-phenylprop-2-enyl,
6-thienyl-hex-2-enyl, 2-furyloxy-but-2-enyl, and 4-naphthyloxy-hex-2-enyl.
“Alkyny]” means a straight or branched carbon chain having at least one
triple bond. Typical alkyny! groups include prop-2-ynyl, 2-methyl-hex-5-ynyl,
3 ,4-dimethyl-hex-5-ynyl, and 2-ethyl-but-3-ynyl. The alkyny! groups can be
25 substituted as the alkyl and alkenyl groups, for example, by aryl, aryloxy,
heteroaryl, or heteroaryloxy, for example 4-(2-fluoropheny!)-but-3-ynyl, 3-methyl-
5-thienylpent-4-ynyl, 3-phenoxy-hex-4-ynyl, and 2-furyloxy-3-methyl-hex-4-ynyl.
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
30 example, typical groups having both double and triple bonds include hex-2-en-
4-ynyl, 3-methyl-5-phenylpent-2-en-4-ynyl, and 3-thienyloxy-hex-3-en-5-ynyl.
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22 Sept enber 2003 PCT/ US99/ 30485 nunbers of factors including the
requirenents of the patient, the severity of the condit iﬂrsdaﬁ' BatdRat ed,
and the pharnmacol ogi cal activity of the conmpound being used. S

det er mi naYQMF4opt i mum dosages for a particul ar patient i'sMEYPERIBwn to

‘those skilled in the art. 5 The conpounds of the pres e

admi ni stered as phEaFEERUEY g@ew%qj}aéorga&}ctr&g oégﬁégfisﬁltgg%gx&eg, e%r
rodrugs. The.ter " C [ I t IbicycloBsptel;, adamantyles, and
by O U9%: 1o ik AR ATCEAIEA SpRpsaRLSbiceen iaclobeis scamars

prodrugs"” as rs to e carboxylate salts, am no acid
addi tion sal t gnd@gélehexyl dedtisy, canrgtiopalbdrontsn ofe, thie ot Shrpo hefgEealms he

present invention which are, within the scope of. 1 oynd ' jJadgnent
suitabl e for eelectedtfram Oa St preNt $‘§§’L%§“P§fm§35‘? @H?léyc&ﬁ’ﬁwg{}fe %dﬁi city,
irritation, all 3 Cqf , . i P BRA&GAL pipatilinyR

reasonabl e ber?gﬁi‘g‘fh‘r;olbglg ra%lgimggﬂlogﬁﬁéktpfbve go[ﬂt&hei rﬂi gtended use, as

wel | as the zatdhyerdimivlyl, dmy cesshydiuhenzqibiofirinyd, ThefcyeloalkyberpBRHeRs B5f ¢ he

i nvention. The term"salts" refers to the reh%hi ch|¥ ngn-oﬁlgg,’(ifg elaf@igani c
and organic s8bstiied ¥l the smS SEbstnRis a5 A AL eGP eNLEIFRS ARt o Verit i on.
These salts can b P | RetSlobH 164, ERSmblRS irfcRial3-liyaedaicelohauyt]
purification ziﬁlc{’ﬁ'gd%%ﬁb%&ﬁggd I(i)]ertéllgb}y %gypar at%l yI reacti nﬁﬁdtf he purified
conpound i n i DsadhiReydasepyloRphenyihymoliding siide -thienykmerphelinet higk gani ¢ aci d
and isolating the saft thus forned. Representative salts include the

hydr obrldmi de, hydrochloride, sulfate, bisulfate, nitrate, acetate, 20

oxal ate, val erat Ql. JEpA earat e, laurate, borate, benzoate,
| act at e, phos%h 81,““?%55‘5 naz?'g, Cl ?%agi?g, mal eate, fumarate, succinate,

tartrate, naphthylate, nesylate, glucoheptonate, |actiobionate and

| auryl sul phonat e saltiesMEEnihhitierd ofkbe prefengsecthed canrhs|adednisigieddn s BIHE”d on

the al kali and al kaline earth netals, ch as .sodi |t Rk assi um

cal ci um magnd§ipathodAdharBacey ,1yé’§°%%tfe 5@B§m°&ﬁ%ﬁgﬁﬁp&rﬂpﬁﬁlﬂ B

quat er nary AT NS 1R RE 2k hhiaRTs ditet bAlIPGrecthly, pardiaterdllii ted  to

anmoni um tet PARE flrarrrmnl um tetraethyl ammonium nethyl am ne, |

di met hyjsami ne (idfaveRadsly, aitaniscilaflpbhyitnianegusly) Hptragisteraally detravaging| e

(See, for exanple, S.M Berge, et al., "Pharmaceutical 1S, o L., Pharm

Sci., 1977 66:ntraperitgpeely 1P§a‘{8ﬁ’<96¥}539%ﬁ“€dl°‘h‘§‘5eé?’r‘P"E{{Pe i %‘?‘g"ﬂéﬁ’. ¥ %6‘ Exanpl es

of phar maceut ib%a‘l:gly %g%ﬁzg]lgﬁ | e, non-toxic esters of the conpounds of this
naet et Kyl

I nvention incl esters wherein the alkyl group is 34
Compositions suitable for parenteral injection may comprise

physiologically acceptable sterile aqueous or nonaqueocus solutiqns, dispersions,

20 suspensions or emulsions, and sterile powders for reconstitution into sterile
injectable solutions or dispersions. Examples of suitable aqueous and nonaqueous
carriers, diluents, solvents, or vehicles include water, ethanol, polyols
(propyleneglycol, polyethyleneglycol, glycerol, and the like), suitable mixtures
thereof, vegetable oils (such as olive oil), and injectable orngmic esters such as

25 ethyl oleate. Proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the
case of dispersions and by the use of surfactants.

These compositions may also contain adjuvants such as preserving,

wetting, emulsifying, and dispensing agents. Prevention of the action of

30 microorganisms can be ensured by various antibacterial and antifungal agents, for

example, parabens, chlorobutanol, phenol, sorbic acid, and the like. It may also be
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22 Septenber 2003 WO 00/ 37141 PCT/ US99/ 30485 a strai ght or branched chain.
Accept abl e esters also include C5-C7 cycl oal kyl esters

aryl al kyl esters such as, but not limted to benzyl. C 1- %témﬁérzeog ers
are pref eWPM "Mt ers of the compounds of the present invefGIGFRENSBe

prepared according to conventional nethods. Exanpl es. of .Qh |cally
accept abl e, ndas “@laﬁﬂéﬂa@m@PJQ%Smsc’g Es‘ﬂﬁar‘%zﬁf’ 1%?)@%&?%%8?#% ude
am des derived.,fr a ' i:%ﬁ : iaHdeufifdl T88m 2adl be Brougary C
1- C6 di al kyl %&@M@Sﬁq@é al %’f’%ﬁ%u s are straight or br a%ghed

chai n. In the jgastyahe a@asfagenty delaying absdrpticnyforexampleaABwning® in the form
of a 5 or 6 nenbered heterocycle containing one nitrogen atom 10 Am des
derived from amnostearatend-gebitil kyl prinmary amines and C 1-C2 di al kyl

secondary am nes arg.preferr ' §d19{.ni W tehiflets MBRL | ON
may be ﬁrepar ed accsg’lhgidﬁﬁaegf’gﬁ%%sn@glﬁ%?ona én%ﬁﬁg S. Theﬁfﬁelfzsrh " prodrug”
refers to conpawaes, idtPéramiies. eRichl splid desagé dormeditheiactivé eampoung ie| d t he
parent conpound of the above formula, for exangl e( by . 55 r}{/éjsmlé.ﬁs in
bl ood. A t hor adoixedi withiatdeash Ong INGFLERFIGEIATY FropIeT; @U@ﬁ/?ef SECHAS S 5
"Pro-drugs as Novel livery : : QY4¥EiesE um
Series, and i GEGPRUSHSIE ém%éﬁéftgg}rs@ P%{g%roaéi}tﬁgé?rg’ré% .f&'E%\Kag?%e’B. Roche,
Aneri can Phar npgeut heddse ARQRE Ahhafitohrad Bicteavid (BY kinders, 301 examtieof

whi ch are incorporated herein by reference. 1232 I ad?_i tion, the carrpounds
of t he 1pr esentaroxymethylselhdeses elignatesnedlatin petyvinylpypalidons sUEIA%A@RE f or ns

wi th pharnmaceuti cal |y accept abl t h ‘ ; Qk fo@nd the
like. In generaﬁ‘fc,‘a’t(f‘y/ehu%qc%;eas fogr%%xﬁglr@éﬁgtg#@r @ﬁié%ﬁ%gﬁln\r} I%g%tﬁﬂt o the
unsol vat ed f olLUEWHRY addhBgitiENiERScapboriates potRSE NApibewstmth palginRoaned.of  t he

conpounds of the present met hod can exist_ in different 25 stereai sonetric
forms by virt wertaih compleprsilivatescansfsodiyin earbenats, é¢)solytion;rg tépPat ed t hat

all stereoisonetric for f .the.co a ) t her eof ,
i ncl udi ng racéﬁ%p]%ig?f §% #8?%“855?&33&?&?%%*{6‘5%@18%‘%5 % 00/ 37141 22
Sept enar ZOOM&I&H%%%%{’&?@ wetting agents, as for example, cetyl alcohol and

glycerol monostearate, (h) adsorbents, as for example, kaolin and bentonite, and

(i) lubricants, as for example, talc, calcium stearate, magnesium stearate, solid
polyeﬁylene glycols, sodium lauryl sulfate, or mixtures thereof. In the case of
capsules, tablets, and pills, the dosage forms may also comprise buffering agents.
20 Solid compositions of a similar type may also be employed as fillers in soft
and hard-filled gelatin capsutes using such excipients as lactose or milk sugar as
well as high molecular weight polyethyleneglycols, and the like.
Solid dosage forms such as tablets, dragees, capsules, pills, and granules
can be prepared with coatings and shells, such as enteric coatings and others weli-
25 known in the art. They may contain opacifying agenté, and can also be of such
composition that they release the active compound or compounds in a certain part
of the intestinal tract in a delayed manner. Examples of embedding compositions
which can be used are polymeric substances and waxes. The active compounds '
can also be in micro-encapsulated form, if appropriate, with one or more of the
30 above-mentioned excipients.
| Liquid dosage forms for oral administration include pharmaceutically

acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to the
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C. Synthesis . The exanples presented below are intended to illustrate
‘particular enbodinents of the invention and are not int % | t he
scope of the specification, including the clains, in an?a\%ge té'ﬁ?‘% jﬁb?h
priority o¥0ewafi4xhe 5 present disclosure, relat ed synt hes eRCHHSONATHSS

i nhi bition data were al so published in WD 99/01421 and WD 99/ 01426, hereby
i ncor por at ed byefwf , Hediqid éedagefmmmhyébontmkmmnshkulemﬁcﬁm%ﬁzm c

e okt o ot woin meaing DR TESORERHS Rk ek 201
skilled in or ganlﬁﬂ% %Q‘%R 5 %th%l a&‘ﬁ‘?}\%? )i %ﬁheémﬂt &ﬁ?}l Sirbhchafed bthiyPskbetité, by

reacting a 4-b® enzoi ¢ acid having a | eaving

group at the 2y, Hc@ﬁblt&lﬁyl\'&nﬁozﬁe (pRbwstieglycolo ) 3-teyplznéglyedi d.  Thi s
process is depicted in Schene 1. Scheme 1 se 15 where L

i's a | eadi ng gdimghylformamidarpile m@mc%woagmpﬁaﬁogww%“}‘ Bﬁc?%#e@

ani |l ine and the,benzoi. V. I ﬁpﬁgmldoﬁbpd by

m xi ng the benf8i “é?c‘?ﬁc ?rhmg desqeg%lﬁn% %rgﬁ a(ﬁt'{e%f%}o%rmexcess of 36 22

Sept enber 2003 RN @ﬁi&@é#&ol?@ﬁﬂ&ﬁ%&c@éﬁ&s vhsorbitar ommixtureanf haseact i ve

or gani ¢ sol ventp suc etrahydrofuran or toluene, in the presence of a
base such as Ilsulbatm:m:si!&n therliksy| ami de, n- bytyl lithium sodium hydride,
triethylam ne, and egiﬁgﬁl{cg%i%{) dﬂ@bsogﬁ sﬂ%ﬂ%?ﬁ!ﬂsb‘ incudeddjiRgiQut at a

tenmperature of abou norrra ly is conp Iete wthins
about 2 hpurs RcARoMtifly Seants, eﬁihﬁxf@tn@dmdﬁumndlhg agens, esuwdtebylgs 8averingg t he
sol vent, for exanple by evaporation under reduced pressure, and further .
purlfled i f daépclﬁmnumﬂ-gsmtandard met hods such as chronmat ography,

crystallization, Sug;lae%gfohls a4 'agélmon to the active compounds, may contain suspending

agents, as for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol
and sorbitan esters, microcrystalline cellulose, aluminum metahydroxide,
15 bentonite, agar-agar and tragacanth, or mixtures of these substances, and the like.

Compositions for rectal administrations are preferably suppositories which
can be prepared by mixing the compounds of the present invention with suitable
non-irritating excipients or carriers such as cocoa butter, pqueﬂlyleneglycol, ora
suppository wax, which are solid at ordinary temperatures but liquid at body

20 temperature énd therefore, melt in the rectum or vaginal cavity and release the
active component.

Dosage forms for topical administration of a compound of this invention
include ointments, powders, sprays, and inhalants. The active corﬂponent is
admixed under sterile conditions with a physiologically acceptable carrier and any

25 preservatives, buffers, or propellants as may be required. Ophthalamic
formulations, eye ointments, powders, and solutions are also contemplated as
being within the scope of this invention.

The compounds of the present method can be administered to a patient at
dosage levels in the range of about 0.1 to about 1000 mg per day. For a normal

30  human adult having a body weight of about 70 kg, a dosage in the range of about
0.01 to about 100 mg per kg of body weight per day is preferable. The specific

dosage used, however, can vary. For example, the dosage can depend on a
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The 2-(phenyl am no) - benzoic acid (e.g., Fornula 1, where R7 is hydrogen)
10 can be reacted with an organic or inorganic base such BssdytheimR03
triethylam ne, calciumcarbonate, or sodi um hydroxi de to produce a

phar maceuMOWIAlacceptabl e salt. The free acids can al so Bel/VaR04%F with
an al cohol of the fornula HOR7 (where R7 is other than hydrogen,. for

exanpl e met hyljumterpoffiaioss inelndingihe sequirsmenty of dhepatiepk 4ag YR Of thee

benzoic acid with, an al cohol can,he | il BRRHAR a
coupl i ng agent"."naﬂ?Pﬁf‘“gctB‘?fﬁ?qE Agd P‘&&g@% %‘:%?Or%‘fsatjjggﬁwb%ﬁh&% i

2- et hoxy- | - et hBFd. A Rihidationtb oyt e Hosabésor & pafiidular patient is well-known

1, 3-di cycl ohexyl carbodii mde (DCC), brono-tris(pyrrolidino)- phosphonium
hexaf | uor ophosphiadse skiflieBixOBe arhand (benzotri azol yl oxy) tripyrrolidino

phosphoni um hexaf | ugr ophosphat e.(PyBOP) . T h | am oic acid and

20 al cohdl derivati &WPFE’P%OQ(J@ W%ﬁ@?ﬁgg%‘f@(?%‘ﬁ%@g%i nol ar

quantities in ) ' higs, SQtbrseathides| Ot predrdis: Mheranet hane,
A RERly dReREtie ks

t et r ahydr of ur m ~or xylene, and an equinolar quantity of the
coupl i ng r eagetphaimacanidenily adcématie saltshesters, amides, land aradrugso as used herein

di i sopropyl et hyl am ne can be addeqd to_act .acj g _scav | . desired.
The coupl i ng r%j&& toghossesaEhoyyiale ECWO@F?%@%?“ %@g%u?&fgg%ﬁéﬁt %aﬁsd to 25 2
hours, and the, pig ygf%%oﬁfgﬁ%woﬂtﬁebﬁs&ﬂ ifentiBAWHi¢lark eithinakd scope of

y eva

solvent, for “instdnce poration under reduced pressure, and purifying
the proguct bysousd ardivabjudetient) suitablh farsontaetomith the tigsugs of patieRIS WAPPYY at | ons
fromsol vents such as acetone, diethyl ether,.or...ethanal. am des
of the invent iugdue RFIGHY, FTitatigne pllergic;TESReRGaaRd the JKE, c%n:f’egsagl i ﬁg{rgepar ed by
reacting the f | 8@1&&% a8 effebfvedBr Ak iAteRtied iR, af Wellas theHNRERY.
The reaction irgésgg%l?g out ;C/m@g’acti ng approximately 37 22 Septenber 2003
WO 00/ 37141 RGH4&SHA4 BR4RS whare possible, githa comipeundst ofithe inyentiasl. ¢ acid and

am ne in an unreactive organi ol vent in the presence of . -Ng
reagent. Typi cal soTl%“etﬁFEgé*ﬂ@gé‘i’f;’é‘}rtaiﬂb‘?F#anvalyﬂﬂ?‘étpﬁﬁeﬂ?%%@g#gﬁlgfur an,

benzene, s tolu @;ﬁo Dl of BRUREdeRY inveRAGE Mihesd £k ¢alebOCC, EEDQ
PyBr OP, 15and Pye']%@:’a éf(ﬂtgc%?icglﬁisl S géaneral Iy 5mcorrpl ete Safter about 10

m nutes to abguépatedinsis during thefinalasblation and purificatipe phithe cemppusdssutyoC t o
about 60C. The product amde is . .readily isalated enoving t. eaction
sol vent, for isﬁﬁﬂfaﬁb’éeﬁwfiﬁ@?’& ‘F‘gﬁ?mé?ﬂi’%flﬁ ﬂ‘ﬁﬁ?ﬁ%ﬁ it ﬁﬁll{%%lé

organic or inorganic acid and isolating the salt thus formed. Representative salts

include the hydrobroinide, hydrochloride, sulfate, bisulfate, nitrate, acetate,

20 oxalate, valerate, oleate, palmitate, stearate, laurate, borate, benzoate, lactate,
phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, naphthylate,
mesylate, glucoheptonate, lactiobionate and laurylsulphonate salts, and the like.
These may include cations based on the alkali and alkaline earth metals, such as
sodium, lithium, potassium, calcium, magnesium and the like, as well as nontoxic

25 ammonium, quaternary ammonium, and amine cations incliiding, but not limited
to ammonium, tetramethylammonium, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, triethylamine, ethylamine, and the like. (See, for
example, S.M. Berge, et al., “Pharmaceutical Salts,” J_Pharm. Sci., 1977;66:1-19
which is incorporated herein by reference.)

30 Examples of pharmaceuticaily acceptable, non-toxic esters of the
compounds of this invention include C1-Cg alky! esters wherein the alkyl group is
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can be acconplished by normal nethods such as chromat ography,

‘crystallization, or distillation. The hydrazides (z = %ﬁéﬁé&goo@e

simlarly prepared by 10 coupling a benzoic acid with a hydr he
“fornul a HMeNBED®R41 | The benzyl al cohols of the invention, cerPOsywho4ssf
Formula | where Zis CH20R6 and R6 is hydrogen, are readily prepared by
reduction of E@Eai%%f SraReHdicRsinb A bZepiabl@estérs also dnatidegC4-G7tdyeloflidy] owi ng
Scheme 2. 15 Sche 2 Typical reducing agents commonly enpl oyed i ncl ude
borane in t et pabydkQfdlzdsttylalkyhestére suuhi dspbutrmmt tiedited to benzyik (1e@4 olkyl i n an
unreactive organic solvent such as tetrahydrofuran, and generally is
conpl et e Wi t hpgterhosipreferfurl Estetsofaboenmpaatinds of theJoesahichvenbion mYRF at a
tenperature of about 0C to about 40C.. Th m&gllomﬁng detail ed exanpl es
illustrate spgﬁﬂmﬁ@E@@Nﬂ&EHB§DBWEWPB@dnﬂ§ his invention. 38 22 Septenber

2003 W0.00/37141 P %?&W%Waﬁfabcepﬁb@,%@ﬁ%ﬁc arfiide9@Othé- met h | hen

| mm no Benzoic aci o a stirring solution"conprised of 3.16 g (0.0133 nol)
of 2-an no- 5- chapelmlsWwt s invention incfudeaimidés/dbryed fram ammomaPHEaTYadded 10

m. (0.020 | 5 2.0 Mlithi | | i de .in,
tetﬁahydro?ﬁr)é?ﬂ/(?(ﬁéékl%(ﬁw' ﬁg@#@@%&@}%%ﬁg%ﬁ)&gﬁm SS’flieg‘W.‘ the alkyl gIOMRS, ng
: [ t] d vi |y f 15 m f ' ti

JoT i on of "3 aER ob bisasherAR, f s eps e setohaBhih Bk e Ay Blot | T @

tetrahydrof ur goiVas 844 8fa 5 e h&abirk@RetefRYBIS cahtditng'Gif mirbgenedorho
i ncrease slowy to roomtenperature, at which 10 tenperature jt ,\A@%bstlrred

for 2 days. TAeidesddrived frim ammeniw € 1cCpebnl pameary, amings ands1-Hediglkioy was
added to.the concentrate, and the sol ution was extract Ealet_with

di chl or onet hasesonddrs agyipesre pystierzed. viamidas ofthe comppevnds SAECHRYIURBI | ed  over

a steanbath to | qw vol u and,. cool . erature. The off-white
fibers were cBYSEPEPA %8%%%??’%@?%‘%&%@%?& with hexanes, and
vacuum oven 15 dri qYe térbrodrag” déle@io 66m dsqhAfateomagidly tidhsfprinéd%) of the
desired material; np 224-229.%0; 1H NWVR (400 Mdz; DMBO: S ? %2 (s, 1H,
7.97 (dd, 1H, indvizo T Yieldth7 patept comprand of the above formula, for example, by
15 hydrolysis in blood. A thorough discussion is provided in T. Higuchi and
V. Stella, “Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S.

Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward B.

Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of
which are incorporated herein by reference.

20 In addition, the compounds of the present method can exist in unsolvated
as well as solvated forms with pharmaceutically acceptable solvents such as water,
ethanol, and the like. In general, the soivated forms are considered equivalent to
the unsolvated forms for the purposes of the present invention.

Some of the compounds of the present method can exist in different

25 stereoisometric forms by virme of the presence of chiral centers. It is contemplated

that all stereoisometric forms of the compounds as well as mixtures thereof,

including racemic mixtures, form part of this invention.
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(d, 1H, J = 1.5 Hz), 7.57 (dd, 1H, J =8.4, 1.9 Hz), 7.17 (d, IH J = 8.2
Hz), 6.61-6.53 (m 2H), 2.18 (s, 3H); 13C NWR (100 M+z; emBer?B387,
20 167.60, 165.12, 150.17, 150.05, 139.83, 138.49, 136.07, 135.31, 135. 20,
135.07, MWBEH 14109 32, 105.09, 104.87, 99.72, 99.46, 89. 4BCTABEIYIN48] oF
NVR (376 MHz; DVBO): 8 -104. .00 to -104.07 (m; IR (KBr) 1670 (C =0
stretch) cmlCI\‘Bm@hES)S M+l = 372. 25 Analysis calculated for C 14H 1 |

FINO2: C, 45.31; H, - . 3 3. 64.
EXANPLES 2-30 By foTﬁ%WHEIQSWéesgéﬁér‘gF‘“"’S%&‘ﬁﬁﬁ‘?@ %31 1”I’i'*Jxﬁtm agg‘im“ he

fol | owi ng be”%?dt?odu%@hﬁ%f&fédnﬁeﬂtibﬁ a8fl afeafotidtended Yo Mmﬂtethpsc&qmroé'dhe 39 vxo
00/ 37141 Exanp

Sept enber 2003 PCTI US99/ 30485 CO g&@
23,4,5-Trifl umpeslﬁe‘,émn,ml?(b-\fgﬂ @Y&Wné}ﬁe aci d

45, Br o 3, 4. GRFBLRSCI9EE: iR Tt Mﬁ?@ﬁh@aﬁ,@mﬁ%@é@ﬁ fideed;
acid 55-Chl ijn%vb?gqmim%&wecb@f@mayméwma rpbrateddiyaefepsmi255- 260

65- Chl or o- 2- ( 2- met hyl - phenyl am no) - benzoi ¢ aci d234- 238, 7Sodi um
5- Chl or 0- 2- ( 4- i odo- Phe@{(4rbtommand 4-sedorrhenylamino)bengoieagid deaugiives o

85- Brono-2- (4- Pl o?-r%%lazl cr:mtbrz]ayplre]:PaE']eec{l %{l)r%rgogm)nerggﬂﬁ 9¢a§la§]%'sgﬁ§1?g fhiateHals utilizing
synthetic methodologies well-known to those skilled in organic chemistry. A
10 typical synthesis is carried out by reacting a 4-bromo or 4-jodo aniline with a
benzoic acid having a leaving group at the 2-position to give a 2-(phenylamino)-

benzoic acid. This process is depicted in Scheme 1.

Scheme 1
(0]
Il
1‘2 C—OH
NH
Rs
Brorl
Ry
l base
0
C-'-OH

Negrt

where L is a leaving group, for example halo such as fluoro.

15

The reaction of aniline and the benzoic acid derivative generally is

accomplished by mixing the benzoic acid with an equimolar quantity or excess of
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92- (2- Chl or o- 4-i odo- phenyl am no)-5-nitro benzoi [
' Cc aci d289-293
104- Fl uor o- 2- (3-fl uoro-4-iodo-2-neth ' 2%?’§e;9 | '
( . yl - phenyl am no) - 233-
i%g-(4- i odo- 2- net hyl - phenyl am no) - 5- nitro- benzoi ¢ aci d264-26 EifiBér 2003°!
_132- ( 2- Fl W@y gdr341410d0- phenyl ami no) - 5- ni tr o- benzoi ¢ aci d256- 3&8r/ys9e9s30485
- (4- Brono- 2- net hyl - phenyl am no) - 4-f | uor o- benzoi ¢ 218. 5-220 acid

142- ( 2- Br ono- 4- i odQ- phenyl am - b ni - 56 tefahSErdRmrad® i
igg(ﬁ- Br on- @mﬁﬁ%\%‘%ﬁ%%&@%ﬁ#%ﬁ@g 230?%%4 beﬁrzi(?iﬁcﬁngcl?d

- Fluoro- 2- Qﬁle-zbl?gafce of B bhse sush anittanmi disypropylamide, arbirtyd lighipmy sodium
173, 4-Di f |l uor o- - 4-1 odo- 2-rnet hoxy- phenyl ani no) - 230- 2 3.bg Ao} , d
184- Chl or o- 2- (4dtidelari@hylaming, apd BupigifPa%) ?g%e??i‘%ﬂ% 9&8?‘3?1%&%-”%% %E%Félo 22
Sept enber 2003 WO 00/ 37 A{é e _£onmoi4ed SelRpRA4 B> C
192{ 41odo- 2- rré?l'ﬁy?—mﬁl‘l%ﬁé? H{E‘ryﬁ}q@éﬂf%% am’ﬁ?&%ﬁ%ﬂl

205- Fl uqr o- 2- ((4i - : . . .
215- | odg 2- ( 4%‘8‘?5%556“ Rl Mheigieduct by tredsolated by damaving the

22,3571 | oot e o maphopRai e PSS G5B B
aci d HOTO (113 decstx}l "oy {000 8 oTE LI aPESH B HaPRY, crydthlizi¥idn orbenzoi ¢
distillation. _
The 2-(phenylamino)-benzoic acid (e.g., Formula I, where R7 is hydrogen)

10 can be reacted with an organic or inorganic base such as pyridine, triethylamine,
calcium carbonate, or sodium hydroxide to produce a pharmaceutically acceptable
salt. The free acids can also be reacted with an alcohol of the formula HOR7
(where R7 is other than hydrogen, for example methyl) to produce the
correspoﬁding ester. Reaction of the benzoic acid with an alcohol can be carried

15 out in the presence of a coupling agent. Typical coupling reagents include
2~ethoxy-1 -ethoxycarbonyl-1,2-dihydroquinoline (EEDQ),
1,3-dicyclohexylcarbodiimide (DCC), bromo-tris(pyrrolidino)- phosphonium
hexafluorophosphate (PyBrOP), and (benzotriazolyloxy) tripyrrolidino '
phosphonium hexaﬂuorophosphate' (PyBOP). The phenylamino benzoic acid and

20 alcohol derivative normally are mixed in approximately equimolar quantities in an
unreactive organic solvent such as dichloromethane, 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

25 2 hours, and the product is readily isolated by removing the reaction solvent, for
instance by evaporation under reduced pressure, and purifying the product by
standard methods such as chromatography or crystallizations from solvents such
as acetone, diethyl ether, or ethanol.

The benzamides of the invention, Formﬁla 1 where Z is CONRgR7, are

30 readily prepared by reacting the foregoing benzoic acids with an amine of the
formula HNRgR7. The reaction is carried out by reacting approximately

37



242- (4-1 odo- phenyl am no) - 5- net hoxy- benzoi ¢ aci d208-211

253- Chl or 0- 2- ( 2- chl or 0- 4-i odo- phenyl am no) - benzoi c aci d232g @r?témber 2003

262- Fl uor o- 6- (4-i odo- 2- net hyl - phenyl am no) - benzoic aci dl79-182

274- Fl uor ¥R R0B73Idi et hy | - 4-i odo- 2- net hyl - 258- 261 pheny| REHEFPYEME ¢
acid 285- Met hyl - 2-(4-i odo- 2-net hyl - phenyl am no) - benzoi ¢ aci d209. 5- 211

292- Chl or 0- 6 (e4uinsular- @mmmfmbm;bmmd@pdmn@mcara@rmﬁm@mc

302- (4-i odo- 2- et hyl - ph t be fgl){ﬁ\l\/PLE:%l

5- Chl(orlool\l? 2.spl nga?%‘?}g pyede ngeo ap@agﬂlgr%% ?Zokﬁes%‘{e %n %éﬁl:é benzani de To

a stirring SOldﬁl]ﬂtfl'Hrrh gg;ofgmgq,%gzgjeggl&gg ahdwydéne. Dypicaldoupling
eny am n

2- (4-iodo-2-ne ) -benzoic acid . (1.7 mol) of 5

et hanol ani ne, raigdn@mﬂudﬂ_l)()(r EED@yPyBroP, andiPyB&S- abmr@qeﬁynaﬁgwaw 5 L of

1:1 / tetrahydro - dj chl It Vs dd015
?0. 29 VI ;/) Ggm;’?ﬁ“%/ = ranl&d%{ig‘ltesgﬁr’%é‘ﬂ'{tlg?‘wﬁﬁ\% z t‘fon M xtﬁre was )
stirred at rocm”m;l 5134133 d@/l%r °CTT'ﬁe hﬁ&%mﬂ@% ﬂeﬁdﬁ?visdlatdﬂl tsacuo.

The crude resit as par |one et ween er (50 mL) 10% aqueous

“hydrochl oric Q@mgnﬁg%dmehcnoh(solﬁhﬂt,mrgnmmeﬂ»basapamuomasﬁé@rthﬁrmnﬁgwfmqueous o
sodi um hydroxi de (5 m_), dried ( Sg% an entr at gﬁﬁ%{({h
afford a yel | ¢an be asgemplisheghpyonorgal methods suchas £ “P?‘Bgﬁa &he et to

Septenber 208" By TR RSP G SNEPIRIR s SRR s o 1

1H),. 7.56 4% (m HNR IH, J =
6%y, 1oy Hz) | g‘g%‘jg%be}‘fﬂ% agic L%h%z‘?ﬁz) %égge(bro‘ggiﬂz Eﬂ)mg 86 (t, 2H, J
5 0 Hz), 3.61 (dq"h afcbfold of ﬁleﬁn#&ﬂmn,?co&ﬁxﬁﬁds SfFormulbbwheterDimd s,
1H) 5 ER (KBr) 3297 (0-H stretch), 1627 (C = 0 stretch) cm 1; M (CI)
Ml = 431. AndlHsORg and Rylishwhiogay a:@mdﬂa@mmmﬁzby reductipn ¢fthe 1 3. 74; N,
6. 50.

corresponding benzoic acid according to the following Scheme 2.

15 Scheme 2

0
rz C—OH 2 FHLOH
R] :
N . reducing
ent
RS —agent_
Brorl Brorl

Typical reducing agents commonly employed include borane in tetrahydrofuran.
The reduction normatly is carried out in an unreactive organic solvent such as
tetrahydrofuran, and generally is complete within about 2 hours to about 24 hours

20 when conducted at a temperature of about 0°C to about 40°C.
The following detailed examples illustrate specific compounds provided by

this invention.
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“Found: 44.63; H 3.67, N, 6.30. 10 EXAWPLES 32-48 By follow ng the general
procedure of Exanple 31, the followi ng benzam des were prepit&dbsy2003
reacting the correspondi ng benzoic acid with the corresponding am ne.
.Exanpl e OxpasdathiMP C  No. 324Met hoxy- N- (4-net hoxy- phenyl ) PETNIIIE0485

153. 5- 156 benzami de 334-Fl uor a2- (4-i odo- 2- net hyl - phenyl am no) - 158

benzani de 344- Fl uor o- 2- (4-i odo- 2- rreEhMMBhEriyl am no)-N 102.5-104.5

met hyl - benzam de 35N— Et hyI 4-f | uor o- . (4-i odo 2-,met hyl - phenyl am no) -

90- 91 benzam #&hRe er2smethviphe BRIOSNTOIB ALY | ami no) - NN- oi |

et Do 514 s T OB ATT 1

385- Br omo- 2- (¢ dbf?) nd 115 WLy bf &ma!r@fmaacat)’;s%:&%smmeaeammmezo mol) of
395- Chl or o- 2- (41 odo- 2- net hyl - phenyl am no) - 137-138 42 Fa] terrber 2003 WO
00/ 371451_ PCT/ /39 1DHiac diisaprspplamide in tetrahydrofuran/heptane/e enyl enzene

(Aldrich) solution. The resulting green suspension was stirred vigorously for
15 minutes, after which time a solution of 1.00 g (0.00632 mol) of
2,4-diftuorobenzoic acid in 10 mL of tetrahydrofuran was added. The reaction

temperature was allowed to increase slowly to room temperature, at which
10 temperature it was stirred for 2 days. The reaction mixture was concentrated.
Agqueous HCI (10%) was added to the concentrate, and the solution was extracted
with dichloromethane. The organic phase was dried (MgSO4) and then boiled
over a steambath to low volume and cooled to room temperature. The oﬂ—wﬁité
fibers were collected by vacuum filtration, rinsed with hexanes, and vacuum-oven
15 dried. (76°C; ca. 10 mm of Hg) to afford 1.10 g (47%) of the desired material;
mp 224-229.5°C;
1H NMR (400 MHz; DMSO): 8 9.72 (s, 1H), 7.97 (dd, 1H,1=17.0,8.7 Hz), 7.70
(d, 1H, 7= 1.5 Hz), 7.57 (dd, 1H, J = 84, 1.9 Hz), 7.17 (d, 1H, I = 8.2 Hz),
6.61-6.53 (m, 2H), 2.18 (s, 3H); 13C NMR (100 MHz; DMSO):  169.87,
20 167.60, 165.12, 150.17, 150.05, 139.83, 138.49, 136.07, 135.31, 135.20, 135.07,
125.60, 109.32, 105.09, 104.87, 99.72, 99.46, 89.43, 17.52;
1S9F NMR (376 MHz; DMSO): & -104.00 to -104.07 (m);
IR (KBr) 1670 (C=0 suetchj cm-;
MS (CI) M+1=372.
25 Analysis calculated for C14H1FINOy: C,45.31; H, 2.99; N, 3.77.
Found: C, 45.21; H, 2.77; N, 3.64.

_ EXAMPLES 2-30
By following the general procedure of Example 1, the following benzoic

acids and salts of Formula () were prepared.
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ConmpoundMP C No. 40[ 5- Chl or o- 2- (4-i odo- 2- et hyl - phenyl am no) - 170-173
benzoyl am nol - acetic acid 414-Fl uoro-2-(4-iodo- 2-net hyl

69-71 prz‘g | -benzam de 425-Brono- N-(2- hydroxy- ethyl)- 22? Jﬂ%&net hyl -
132-133 éﬁ’@/ﬁ%“bm no) - benzanm d e 43NN-Di et hyl - 4-f | uor o- (PLTf'éS?QBQ“SﬁEt hyl -

oi | phenyl am no)-benzamide 4-Fluoro-N(3-[4:(2-hydroxy-et QAWZI n-]
yl]- 44propy| Bxanple( 4- 1 odo- 2- et hyl - @mwném no) - 122-124 befK¥a de
45NN- Di et hyl - 2- ( |odo 2- met hyl - phenyl am no) -5- 91-93 ni tro-benzai ni de
46N- But yl - 4-f 1 uo 5 2- (4-iodo-2-nethyl -phenyl anino)- 97-99 benzam de

475- Chl or o- NN- di ezhyl - 24(54Tnﬂﬁhra-2-(nmdmy2-medxﬂl&htmmphehyI am nA0sEdfAzani de
485- Br ono- 2- ( 4-i odo- 2- ?/I - phenyl am no) - NN- 142. 5- 144 di net hyl - benzam de

EXAMPLE 49 4-Fl uoro-2- -2-nmeth 1- hen |lam no -benzyl al cohol
4- Fl uor o- 2- (4- i od®- 2- nejtpifluploeiid-iodo-Rajethybpicngiamia)-ibenzol. 5240.5-244.5

acid
4 5-Bromo-3,4-diflucro-2-(4-iodo-2-methyl-phenylamino)-  259.5-262

benzoic acid
5 5- Ch1oro-2-(2-chloro—4-10do—phenylammo)-benzozc acid  255-260
6 5-Chioro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid ~ 234-238

7 Sodium 5-Chloro-2-(4-iodo-2-methyl-phenylamino)- 310-320 DEC
benzoate .

8 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-benzoic acid ~ 239.5-240

9 2-(2-Chloro-4-iodo-phenytamino)-5-nitro-benzoic acid 289-293

10 4-Fluoro-2-(3-fluoro-4-iodo-2-methyl-phenylamino)- 233.235
benzoic acid

11 2-(4-Iodo-2-methyl-phenylamino)-5-nitro-benzoic acid 264-267

12 2-(2-Fluoro-4-iodo-phenylamino}-5-nitro-benzoic acid 256-258

13 24-Bromo-2-methyl-phenylamino)4-fluoro-benzoic  218.5-220
acid

14 2-(2-Bromo-4-iodo-phenylamino)-5-nitro-benzoic acid ~ 285-288 DEC

15 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro- | 230-234
benzoic acid

16 3-Fluoro-2-{4-iodo-2-methyi-phenylamino)-benzoic acid 218-221

17 3,4-Difluoro-2-{4-iodo-2-methoxy-phenylamino)- 230-233
benzoic acid '

18 4-Chloro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid 245-255 DEC
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1.35 nmol ) was dissolved in 6 nL (6 nmmol) of cold 1.0 M

"bor ane-tetrahydrofuran conplex in tetrahydrofuran sol ut lzg%e ;I' é'rezﬁﬁéi on
m xture was stirred under nitrogen atnosphere at roomtenperature

over ni ghtwodtve7mseacti on was quenched with 80 nL of nethanetT/uSemsasd r ati on
“in vacua produced a clear tan oil which was purified by MPLC_Flution with

di chl or onet halegghbrrded 0. 4285 g (8Lgmppind a White solid;

r aMPgg- 100. 5C;, 5

43 22 Septenber 20 3 WO 00/ 37141 PCT/ US99/ 30485 1HNVR (400 MHz; DVBO): 8
7.57 (d, 1H, J=1NP-Hz), 7.45 (dd, 1H J=8.4, 1.9 Hz), 7.39 (s, | H. 7.29

3 5 re o Tiih ﬁm@t?ﬁc@O(m
1H J=5.5 Hz), T ( déq%ﬁého-ﬂfﬁel@élﬁregy o) benbhic Boi

15)1323347 (t,

14 (s, é‘KB(¥ 3%% a‘lft(
stretch) cm1; 30MVS (@+I§lqu-2{$l®sf¥-mﬂhﬂmh§m§mw%‘tﬂ"€{ i 13F1NO
C 47.08; H 3.675; N %1885215%&@.“1%1 HhenyTamikb)bdnzbRiach, 3. Z21-2EXAVPLE

50-52 10 The foll owi ng benz
procedure of Exd&ple 49555@@%-(4@?‘1@@#9

I's weétg prepﬁ&gd by the %elg%zal

50[ 5- Chl or 0- 2- (4-1i odo- PadlB lg- phenyl ami no) - 82- 85 phenyl ] rret hanol
51[ 2- (4-1 odo- 2- et hyl - ﬁen I'am no) - 5-ni tro-phenyl ]- 126.5-12 4 hanol
52[ 5- Br ono- 2- (4- iz3do- Z%Wmﬂ{%blnﬁmdﬁ@)me@ e"B@“B Phenyl anol
Several invention conpounds Formula | were prepared utilizing
conbi natori al syntheti lfzgchm ques. The general procedure is as follows:
24 2-(4-Jodo-phenylamino)-5-methoxy-benzoic acid 208-211
25 3-Chloro-2-(2-chloro-4-iodo-phenylamino)-benzoic acid 232-233
26 2-Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzoic acid 179-182
27 4-Fluoro2-(2,3-dimethyl-4-iodo-2-methy!- 258-261
phenylamino)benzoic acid
28 5-Methyi-2-(4-iodo-2-methyl-phenylamino)-benzoic acid 209.5-211
29 2-Chloro-6-(4-iodo-2-methyl-phenylamino)-benzoic acid 171-175
251-263.

30 2-(4-Jodo-2-methyl-phenylamino)-4-nitro-benzoic acid

EXAMPLE 31

5-Chloro-N-(2-hvdroxyethyl)-2-(4-iodo-2 -methvl-nhenvlamino)-benzamide

To a stirring solution comprised of 0.1020 g (0.2632 mmol) of 5-chloro-
2-(4-iodo-2-methyl-phenylamino)-benzoic acid, 0.1 mL (1.7 mmol) of
5 ethanolamine, and 0.05 mL (0.29 mmol} of diisopropylethylamine in 5 mlL of a
1:1 (v/v) tetrahydrofuran-dichloromethane solution was added 0.15 g (0.29 mmol)

of solid PyBOP powder directly. The reaction mixture was stirred at room

temperature overnight. The solvent was removed in vacuo. The crude residue was

partitioned between ether (50 mL) and 10% aqueous hydrochloric acid (50 mL).
10 The organic phase was washed with 10% aqueous sodium hydroxide (50 mL),

dried (MgSO4) and concentrated in vacuo to afford a yellow-brown oil which was

crystallized from hexanes-ether to afford 0.0831 g (73%) of a green-yellow

powder; mp 120-121°C;
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To a 0.8-nL autosanpler vial in a netal block was added 40 pL of a 0.5 M 15
solution of the acid in DM and 40 .tL of the reagent am i on
in Hunig's base and | Min anmine in DMF). A 0.5 M sol uti%%ﬁe%%ﬁﬂodg%ms
freshly MW@pHIadl and 50 L were added to the autosanpl er viBET/USHBMEHACtI on
was allowed to stand for 24 hours. The reaction mxture was transferred to
a_2-dram vi aliyprgaicht SELAICHCIY 53, 1L (s IHRISA (GatEl hed.4 Hab T@adic | ayer
was washed w t mEt of distillé&d water 44 WO 00/ 37141 22 Septenber 2003
PC | US99/ 30485, 2Fy, .06 (A& UeT, J =892 Akis) FO0@ZH Jw 9.6 I22)n6.55/(bwedyl acet ate.
The conbi ned " organic layers were allowed ‘Lg Svaggrﬁztgg tzg dr%#??]%i n an
open fume hoddd), 3186 (t,85, d s k)« hektddyH; = 304y SorHBnds23 (3t Ple in

wat er and injs(gctagd 1351 a sem -prep reversed phase colum (10 mMmx 25 cm 5
M spherical 3$Pf93&: “8hpore size 115 A derivatized with C-18, the sanple was
eluted at 4.7 i bt Leadr 7 apot acetonitrile over 8.5 '
m nut essf’Jl El th‘M?%y%@% agéé%lp’o?ﬁzgr(?l eoc%ﬁ%?gﬁ%d for 8 mnutes).

Fracti ons wengsqgl Metied4dty nonitoring at 214 nM The residue was

di ssol ved in chloroform and transf %&t_o a prewei ghed vial, evaporated,
and wei ghed a@@ﬁlﬁﬁﬁlﬁéﬂ@ﬂﬁ?ﬁ%l&}iﬂém 10 EXAMPLES 53-206 The fol | owi ng

conpounds of Formul a ] ‘epargd by conbinatorial nmethodol ogy: Exanple
Compound M5 No. l\ﬁ:#‘g@g\%ﬁﬂﬁp%ﬁ

5- Brono- 3, 4- gif 1 {oAP },\l—fg%_@»y.qq ®yg.et hyl) - 2- (4-i odo- 2- net hyl - 510
phenyl ami no) - benz'am'ge’ /A

N- (2, 3-Di hydr oxy- propyl)-3, 4-di fl uoro-2-(4-iodo-2-nethyl- 462
phenyl gm no) - benzam de 55 : 2.48

5- Br oxmo- 3, 4-di f | uor o- 2- (4-i odo- 2-??9 y I—”%%ényl am no) - N-(2- 577
pi peridin-1 yl - et hgy YolkRwag tet@n&@l procedure of Example 31, the following

3,4-Di fluoro-N(2-hydroxy-ethyl)-2-(4-iodo-2-nethyl- 432 .. .
phenyl ani no) -h@gé@gié@]@ierey prepaer Ly reag:ung the corresponctl%g benzoic acid with the

corresponding amine.

Example Compound _ MP °C
No.
32 4-Methoxy-N-(4-methoxy-phenyl)-3-nitro- 153.5-156
benzamide
33 4-Fhuoro-2-(4-iodo-2-methyl-phenylamino)- 158
benzamide _
34 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 102.5-104.5

methyl-benzamide
35 N-Ethyl-4-fluoro-2-{(4-iodo-2-methyl-phenylamino)- 90-91
benzamide : )
36 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N,N- oil
dimethyl-benzamide
37 4-Fluoro-2-{4-iodo-2-methyl-phenylamino}-N-(1H-  285-288 DEC
" tetrazol-5-yl)-benzamide

38 5.Bromo-2-(4-iodo-2-methyl-phenylamino)- 180-182
benzamide
39 5-Chioro-2-(4-iodo-2-methyl-phenylamino)-N,N- 137-138

dimethyl-benzamide
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57 N-(2, 3-Di hydroxy-propyl)-4-fluoro-2-(4-iodo-2-nethyl- 444
“phenyl am no) - benzam de 58
3, 4-Di fl uoro- N (3- hydr oxy- propyl ) - 2- (4-i odo- 2- et hyl - 44622 September 2003

phenyl am W) t05¥R4lani de 59 PCT/US99/30485
5-Brono- 3, 4-di fl uoro-2- (4-iodo-2-nethyl - phenyl am no)-N—8564 .
(2-pyrrolidin- T yExampleyl ) - benzani de 6Qompound MP °C

5- Brono- 3, 4-di f | uor 0- 2- (4-i odo- 2- met hyl - phenyl ami no)-N- 571 (2-pyridin-4
yl - et hyl ) - benzani d&®61
4- Fl uor o- N- ( 2- Hydroxy- et hyl ) 2- (4-i odo- 2- net hyl - phenyl am no) - 414
benzarni de 45 22 Septenber 2003 WD 00/ 37141RPCT/ 30485 Ex I
CompoundVE No. M H 695, Br wm%%«fﬁ-wﬁi‘mhﬁ'&'%ﬁﬁ% P Ts
) -3, 4-di fluoro-2-(4-i 0dopenzdlandindRdctiid aciheny| am no) - benzam de
635- Brono- 3, 4-di fl uoro-2-(4-i odo- 2- mpt he¥h' igﬁleh%lnao' o )-N- 583 7
(2- nmor phol i n- 4- yI - élhy| ) 4#581950xr{4igdo-2-methyl-pnenyiamin
643, 4-Di fl uoro-2-(4-i odo-,%—ym;eﬁ%}mdehenyl am no )-N-(2-norpholin- 501
4-yl -ethyl)-benzani de 653 & Dif!uoro- 2. (41 odo: L 1321334
2- et hyl - phenyl ani ) - N- fBresye-NofRilidraxy-othy 2-‘i}fogg'tzﬂ§/ﬁll}x'benz-am e
663, 4-Di fl uoro-2-(4-i Odo'ﬁéﬁgﬁfnﬂ%yb&%ﬁﬁik am no)-N-(2-pyridin-4-yl- 493
et hyl ) -benzam de 67N-( 3- Bret hyl am no ) oil
-propyl ) -3, 4-di f | uot3o- 2- Mm%d-é:ﬂwr%%ﬂ%w@r%ﬂﬁﬂ’é{hyl ani no) - benzani de
phenylamino)-benzamide
44 4-Fluoro-N-{3-[4-(2-hydroxy-ethyl)-piperazin-1-yl}- 122124

propy]}-2—(4—iodo—2—methyl-phenylamino)—

benzamide

45 N N-Diethyl-2-(4-iodo-2-methy)-phenylamino}-5- 91-93
nitro-benzamide _

46 N-Buty]-4-ﬂuoro-2-(4—iodo-2—meﬂ1yl—pheny!amino}- 97-99

benzamide ‘

47 5-Chioro-N,N-diethyl-2-(4-iodo-2-methyl- 118-120
phenylamino)-benzamide

48 5-Bromo—2—(4-iodo-2-methyl-phenylamino)—N,N— 142.5-144

dimethyl-benzamide

EXAMPLE 49

4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzyl alcohol
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid (0.50 g,
1.35 mmotl) was dissolved in 6 mL (6 mmol) of cold 1.0 M borane-tetrahydrofuran

5 complex in tetrahydrofuran solution. The reaction mixture was stirred under

nitrogen atmosphere at room temperature overnight. The reaction was quenched
with 80 mL of methanol. Concentration in vacuo produced a clear tan oil which

was purified by MPLC. Elution with dichloromethane afforded 0.4285 g (89%) of
a white solid; mp 99-100.5°C;
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68N- Benzyl 4-f | uor o- 2- (4-i odo- 2- net hyl - phen ' '
) yl am no) - benzam de460
692- (4- Br onp- 2- met hyl - phenyl am no) - 3, 4- di - -
Sty boamort 4 yl-p y )-3,4-difluoro-N-(2 hydr%épt@’rﬁéer 2003
704- Fl uor@oimkdrsy 0do- 2- met hyl - phenyl am no) - N42- nor '
_ _ - phol i n- 4-
et hyl ) -benzam de 714-F | uoro-2-(4-iodo-2-nethyl -phenyl am no%&-TKI-U%%g?SSeri di

9-23| -yl - 4956prop l) - benza_m' de - <1 = 45 (dd. 1H, J=8.4
2, 4pP|OLL|u;)r HZSIM%{ g@@@@z@w)éheﬂlgdam&&ﬂ%’ o pér Ldth 8T
- =7 83 J=8. , 6.67-6.6 ,

734- Fl uor o- 2- ?%dnz g-(ﬁ‘e]tl'pil?'-zgr%nlﬁ’érmj r?o})i%)f\lt-5 (8%(cti’hlllg)’phgr:‘Igz}yl6 4800 m
et hyl ) - benzamgs 57471(1‘.[':1]40]%?%%'4-431@ 2HyStihEtz); P53
i no) - N-(2-pyrrotidin- -yi - 467 et hyl?-benzam' de
47152I ( 4; Er Iorm- IR (R BAY3372ERMI stetahd cmi33:4- di f | uor o- N- (2- nor phol i n- 453
-3 (- Sacb- 2MB(EDMBIEARan no) . N- 557 py

-2-(4-1 - : am no) - 557 pyridin-4-yl net hyl - benzam de
773,4-Difluorqg-2:(4-1] - - | am - N i di n-
4-yl met hyl - be%‘?ﬂﬁgﬁéa&%‘%ﬂﬁ’g&&%@ gg%w - pﬂg)nw aﬁiy;llo;j N ( 317 3
I met hyl am no- propyl(:),,m{b%,SH?gfg;gN,bm[ 0- benzam de 46 22 Septenber 2003 WO

00/ 37141
Found: C, 47.17; H, 3.75; N, 3.72.

EXAMPLE 50-52
10 . The following benzyl alcohols were prepared by the general procedure of
Example 49.
Example No. Compound MP °C

50 [S-Chloro-2~(4-iodo—2-methyl-phenylamino)- 82-85
phenyl]-methanol

51 [2—(4-Iodo-2-methyl-phenyiamino)-S-nitro-phenyl]— 126.5-128.5
methanol

52 [5-Bromo—2~(4-iodo_-2-methyl-phenylamino)- 60.5-63.5

phenyl}-methanol

Several invention compounds of Formula I were prepared utilizing
combinatorial synthetic techniques. The general procedure is as follows:
To a 0.8-mL autosampler vial in a metal block was 9dded 40 L ofa0.5 M
15 solution of the acid in DMF and 40 pL of the reagent amine (2 M solution in
Hunig’s base and 1 M in amine in DMF). A 0.5 M solution of PyBrop was freshly
prepared and 50 pL were added to the autosampler vial. The reaction was allowed

to stand for 24 hours. -
The reaction mixture was transferred to a 2-dram vial and diluted with

20 2 mL of ethyl acetate. The organic layer was washed with 3 mL of distilled water



PCT/ US99/ 30485 Exanpl eConpoundMs . M H No.

"794- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- pyri di n- 4-yl é 4

benzam de 804- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- ?ﬁ%&?{cﬂ‘%‘a %OF 475
_ethyl) - be¥R&Hel ) ( le%/:TIUS99I30485y

812- (4- Brono- 2- et hyl - phenyl am no) - 3, 4-di f | uor o- N- (2- pyri di n-. 445 .

4-yl - et hyl ) - hedzherwdter layer washed again with 2 mL of ethyl acetate. The combine

822-(4-B -2- - ' - - di - -

B o et [aershcre KhaWed ) vipSrat bl dticds b rPofbhtumithood 00

832- (4- Br ono- 2- ”Et'b%é FeRiABO Wad BileR ip 3n 2161l bf S0%@cbtorileyin vattéraind injé@Fd

1-yl -ethyl)-benzam de

ggg( ZI léor o- 2-24343 fgﬁﬁiﬁpﬁ%mﬁyﬂphmrcplm i) mm- p RS st M sphrericabsilieti de

- Brono- 2- me - ' -4l - L h

yl -et hy}) - bemiéé 1 1? Aedne)l(ilvg{igécp \9%&? Cﬁlléilﬂ];el s%%lrp e \I\NI_ 2e1uttchci zﬂ&@r@ﬁkﬁﬁ'}owﬁh

862( 4- Brono- 2- - b AL 0% 314 ~ G f L i

4-yl met hyl - beh gtﬁ]pﬁgxﬁ%ewb v A01 DMRi16 o $IRhRnbE. BlificH With480%

872- (4- Br onD-Rewiitld coptimmd fori8minuds) FdictibnowereNobleetad biiynenitenng enzani de

882-( 4- Bronp- 2- et hyl - phenyl am no).- 3, 4- di - - pi i di n-
( _ 214 nM., '¥he r%sidug was chnssglved in élxll(];rlo oc%trnoan% éa%xs?ér%%ru') g'p?ewel} d

vial, evaporated, and weighed again to determine the yield.

10 EXAMPLES 53-206
The following compounds of Formula I were prepared by combinatorial
methodology:
Example Compound MS
No. M-H
53 5-Bromo-3,4-difluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl- 510
phenylamino)-benzamide
54 N-(2,3-Dihydroxy-propyi)-3,4-difluoro-2-(4-iodo-2-methyl- 462
phenylamino)-benzamide
35 5-Bromo-~3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2- 577
piperidin-1-yl-ethyl)-benzamide
56 3,4-Difluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methy|- 432
phenylamino)-benzamide
57 N-(2,3-Dihydroxy-propyl)-4-fluoro-2-(4-iodo-2-methyl- 444
phenylamino)-benzamide
58 3 ,4-Difluoro-N-(3-hydroxy-propyl)-2-(4-iedo-2-methyl- 446
phenylamino)-benzamide
59 5.Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N- 564
(2-pyrrolidin-1-yl-ethyl)-benzamide
60 5-Bromo-3 ,A-difluore-2-(4-iodo-2-methyl-phenylamino)-N- 571
(2-pyridin-4-yi-ethyl)-benzamide
61 A-Fluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)- 414
benzamide |
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%-y:iethyl)-benzanide 895- Chl oro- N-{3-[ 4- ( 2- hydr oxy- et hyl ) - pi per azi n-

-yl ]-propyl }- 557* 2-(4-iodo-2-nethyl- phenylamno)- b )

905- Fl uor o- N-{ 3-[ 4- (2- hydr oxy- et hyl ) - pi perazin-1-yl]-pr o?}ﬁ%&%ﬁ%r 2003

2- (4-i odo-weweshygt - phenyl am no)- benzam de PCT/US99/30485

912- (4-10do- 2- net hyl - phenyl.ami no) -5-nitro-Npyridin-4-yl nethyl- 487

benzam de 925-Bigapte\ { 3- | 4- (2- hydr oxy- etdmpopaddi per azi n-1-yl]-pro }- 601

* 2-(4-iodo-2-nmewgyl - phenyl am no) - benzan de -H

935- Chl or o- N-TZ=8T et NYTsapomhe-Nel3¥nk thytafitolpashy )3 4¥8iflngro-2-(486do- phengd ini no) -

benzam de 47 WD 00/ 3714122 Septenber 2003 . PGI/ US99/ 30485 Exanpl eConpoundVs

IV|+1- 1 No. 94ﬁ- Chl or o- 22¢methyjpsenylaminokPEIZBmESy | ani no) - N- ( 2- pi peri din- 1

yl -497* 95et hyl )e3benzami i 2-(4-iodo-2-methyl-phenylamino)-N- 580

(3- Hydr oxy- pyr r B ?B}????g‘fd'ﬂ??rgdé- el . 170) - '

965- ni t r o- phenyl | - net h&mepholima-yl-ethylrbeizamide ( 4- | odo- 2- net hyl - phenyl ani no

)-N-(2-pyrrolidig-1-yl 5 #%%E%L%(mgmﬁmeﬁ?l-ﬁﬁﬂflmﬁmﬁ}ﬂmnw}ﬁ{iﬁl-i et bg1 am n
yl- p -

o- et hyl) 2- (4-i odo- 2- et enyl am no benzam de 518*

4.yl-ethyl)-benzamide

6IS 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-pyrrolidin- 485
1-yi-ethyl)-benzamide

66 3,4-Diﬂuor0-2-{4-iodo-}meﬂ1yl-phenylamino)-N-{?.—pyridin—4-yl- 493
eﬂlyl}bénzamide

67 N-(3-Dimethylamino-propyl)-3,4-diftuoro-2-(4-iodo-2-methyl- 473
phenylamino)-benzamide _

68 N-Benzyl-4-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide 460

69 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-hydroxy- 384
ethyl)-benzamide

70 4-Fiuoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-morpholin-4-yl- 483
eﬂlyl)-benzamide

71 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-1-yl- 495
propyl)-benzamide

72 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin- 513
1-yl-propy!)-benzamide

73 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-thiophen-2-yl- 480
ethyl)-benzamide

74 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-{2-pyrrolidin-1-yl- 467
ethyl)-benzamide

75 2-(4—-Bromo—2-methyl-phenylamino)-3,4-diﬂuoro—N:(2-morpho]in- 453
4-yl-ethyl)}-benzamide '

76 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N- 557
pyridin-4-yimethyl-benzamide

77 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-pyridin- 479
4—ylmethyl-benzamide

78 2-(4-Bromo-2-methyl-phenylamino)-N-(3-dimethylamino-propyl)- 425
3,4-difluoro-benzamide
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N-{2-[Bi s-(2- hydroxy-ethyl)am no]-ethyl}-5-chl oro-2-(4-iodo- 992-net hyl -
"phenyl am no) - benzam de 562*

N-{2-[Bi s- (2-hydro)cy-ethyl}-am no]-ethyl}.-5-brono-2- (42|208§8ten1lbe(5§0net hyl -
phenyl am wo)oo/3bsmzam de 499 PCT/US99/30485

"[ 5- Bronp- 2- (4-i odo- 2- net hyl - phenyl am no) - phenyl ] - ( 3- hydr oxy-
101pyrrolidin-1 yl)-nmethanone 501

2- (4-1odo- 2- ' ter
568* N-{3-[4- (Exaﬁmelpoxy et hyl ) - pi per azi 90‘339%“]1 propyl }-2-(4- |odo- MK

1032- et hyl - phedy¢.ani no) - benzanide 485

[ 5- Chl oro- 2- (4-1i odo- 2- net hyl - phenyl am no) - phenyl ] - ( 3- hydr oxy-
104pyrrolidin- yl) thyl-phenyt N-pyridin-4-ylmethyl- 461

5- Fl uvor o- 2- (4- |J(’)9do E?Lﬁfo@ﬁﬁ ?Qgrrrn\eng P en%glrnfng?_n pinylrma){ hyl - 105benzam de
528* 5-Brono-2{4-i odo Eemsmugll -phenyl am no} N-(2-pyrrolidin-1-yl-

106et hyl ) - benzagy de 54 - 5 _ovridin-4-yl- 475

5- Br ono- 2- (4-i otlo- 2- ne%?li{/ulm 4r'1'>9 Oé%nmr?o ’RileF’éia‘Bf“B)éIr".{dlpy“ myly-

107et hyl ) - benzam de 46&h5>1)-benzam1de

5- Fl uoro- 2- (4-i gdo- 2- na)- N- L iy - 445

ToBet ) Cbons ot oo 4 T BlorR R U BB hanhlnd 5 RGN Fri

5- Cnl or o- N- ( 3- di net hy| am-aibyipbenpaniige 2- (4-i odo- 2- met hyl -

109phenyl am no) - benza

N {2 T8l 5. (2- hydh oxy- eHRPRIRA RO APApISmEO Mg N G gy 400

propyl)-benzamide

83 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-pyrrolidin- 437

1-yl-ethyl)-benzamide ‘

84 4-Fluoro-2- (4-1od0-2-methyl-phenylmmno)—N—phenethyL 474
benzamide

85 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-thiophen- 450
2-yl-ethyl)-benzamide

86 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-pyridin- 431
4-ylmethyl-benzamide

87 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-phenethyl- 444
benzamide ' -

88 2-(4-Bromo-2-methyl-pheny}amino)-3,4-diﬂuoro-N—(2-pipe_ridin— 451
1-yl-ethyl)-benzamide

89 5-Chloro-N-{3-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-propyl}- 557*
2-{4-iodo-2-methyl- phenylamino)- benzamide

90 5-Fluoro-N-{3-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-propyl}- 541*
2-(4-iodo-2-methyl- phenylamino)- benzamide ’

91 2-(4-Iodo-2-methyl-phenylamino)-5-nitro-N-pyridin-4-yl methyl- 487
benzamide

92 5-Bromo-N-{3-[4-(2-hydroxy-ethyl)-piperazin- -yl]-propyl}- 601*
2-(4-iodo-2-methyl- phenylamino)- benzamide

93 5.Chloro-N-(2-diethylamino-ethy!)-2-(4-iodo-2-methyl- 486*
phenylamino)- benzamide
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2-met hyl - phenyl am no) - benzam de 48 22 Septenber 2003 WO 00/ 37141 Exanpl e

No. Conpound PCTI US99/30485 Ms MH

1105- Chl or o- N- %3 hydr oxy- propyl ) - 2- (4-i odo- 2- net hyl - 445*22 September 2003
pheny! ani WO®GeH2ani de PCT/US99/30485
I 115-Chl oro- I\I‘(B di et hvl am no-2- thI‘ !'\Y\I nLopvl) .2 (A4 i ods o4-6=

2- et hyl - phony| Brammd - benzar ni de’ Compound MS
1125- Fl uor o- 2- (4-Ne@do- 2- et hyl - phenyl ani no=N- (2. pi peri-di-A-d—y pre e

gthg%lyl) alrjne%?mbgﬁ 1r1n33eBrorm N ( 3- hydroxy propyl) 2- (4 I odo- 2 met hyl - 489*
1145- Br omo- 2- ( 4- 6 o- o TENRGT2-{irigds > methybphenylamino)- N piperidin-1y, 470,
R PR o
phenyl ani no) - 5- n r 0- Y ﬁ-érﬁ%@?r%l? n-l%&ﬂ&{l-:&f&ﬂnétﬂﬂ%hgnﬁ%my 5486
étlﬁ5l Chlboro 2- ((14 i odo- 25mb-byényghﬁenydnam no) - N- (2- nor phol i n4-yl - 500*

yl): benzam de L1 75 Dl 0 9-dNa3a8'h S BRI BRI lyrrolidin. 90~ 2agm hyl -

Soo* pbenyl am no? benz

ethyl)-benzamide
97 5-Bromo-N-(2-dieﬂ1ylamino—ethyl)—Z-(4-iodo—2-methyl- 530%
phenylamino)- benzamide
98 N-{2-[Bis-(2-hydroxy-ethyl)-amino}-ethyl}-5 -chloro-2-(4-iodo- 518*
2-methyl- phenylamino)- benzamide
99 N-{2-[Bis—(2»hydroxy—ethyl)—amino]-ethyl.}.-S-bromo-Z—(4-iodo— 562*
2-methyl- phenylamino)- benzamide
100 [5-Bromo-2—(4—iodo-Z-methyl-pheny!amino)—phenyl]—(3-hydroxy- 499
pyrrolidin-1-yl)-methanone
101 2-(4-Iodo-2-methyl-phenylamino)-5-nitro-benzoic acid phenethyl 501
ester
102 N-{3-[4-(2-Hydroxy-ethyl)-piperazin-1-yl}-propyl }-2-(4-iodo- 568*
2-methyl-phenyiamino)- benzamide
103 [5-Chloro-2-(4—i0d0—2—n1ethyl-phenylamino)—phenyl]—(3 -hydroxy- 455
pyrrolidin-1-yl)-methanone
104 S-FIuor0~2~(4-iodo-2-methyl-phenylamino)—N—pyridin-4-ylmethy]- 460
benzamide
105 5-Bromo-2-(4-iodo-2-methyli-phenylamino)-N-(2-pyrrolidin-1-yl- 528%
ethyl)-benzamide |
106 5-Bromo-2-(4-iod0—2-methyl-phenylamino)-N-(Z-f)iperidin- l-yl-  542*
ethyl)-benzamide )
107 5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-pyrrolidin-1-yl- 468*
ethyl)-benzamide '
108 5-Chloro-N-(3-dimethylamino—propyl)—2-(4-iodo-2-methyl- 472%
phenylammo)-benzam:de
109 N—{2~[Bls-(2-hydroxy—ethyl)—ammo] -ethyl}- 5-—ﬂuoro-2-(4—1odo- 502%

2-methyl- phenylamino)- benzamide
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1185- Chl oro- N- (2-di i sopropyl am no-et hyl ) -2-(4-i odo- 2- net hyI - 514~

‘phenyl am no) - benzar ni de

1195- Chi or o- 2- (4-i odo- 2- rret hyl - phenyl am no) - N- ( 3- pi peri d| n- ?eptemberr)?lo?g
propyl ) - banaesTde PCT/US99/30485

1202- (4-1 odo- 2- net hyl - phenyl am no) -5-nitro-N-(2-piperidin- | -yl- 509*

et hyl ) - benzwni de 1215- Br onp- 2- (4-i odo- 2- net hyi - phenyl am no) - N- ( 2- pi per azi n-
| -yl- 544* ethyl)-benzan de

122N- ( 2- Di et hyExampio- et hyl ) - S-f | uor o- 2- OMPEERS- 2- met hyl - 470* MS

phenyl am no) - ben¥aui de M-H

1235- Br ono- N- ( 3- di net hyl am no- propyl ) - 2- (4-i odo- 2- net hyl - 516*

phenyl am no) - b am de B ) -methvi- 445*%

124N- ( 3- Hydr ox;e/ﬂér opyl §'CEIA?HJ'NE% hy%’%?‘i?w}zﬁéhof grrrln%o S-nitro- 456*

benzam de 49 WO 00/ 37 1gkng@amisepbamdeide 2003 PCT/ U599/ 30485 Exanpl e Conpound
"M No. MH 516*

1255- Fl uor o- N- (I&l.lhydr oi&hlﬁfo'ﬁiﬁ‘)dwgweaﬁm?%% hy%m’r%?mwl).zﬁ am' no) - 429*
‘benzam de 126N- ( 3- Di et hytlethyi-ptenyiaaipip)-)behezafmlideor o- 2- ( 4- |odo 2-nmet hyl - 484*
phenyl am no) - be ﬁam de

(3- Di et hyl am nddbr opyl 3 11@7{042-{4 sigdo-2- n?%llyﬁ\lj)‘xenghenyq)-NrﬁZ r%?erid,‘_i’rjj-yl- 482%

ethyl)-benzamide

113 5-Bromo-N-(3-hydroxy-propyl)-2-(4-iodo-2-methyl- 489*
phenylamino)-benzamide

114 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-1-yl- ~ 556*
propyl)-benzamide

115 N-{2- [B:s-(z-hydroxy-ethyl}-ammo}-ethyl}-2-(4 -iodo-2-methyl- 526*
phenylamino)-5-nitro- benzamide

116 5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-(2-morpholin-4-yl-  500*
ethyl)-benzamide

117 5-Chloro-N-(3-diethylamino-propyl)-2«(4-iodo-2-methyl- 500*
phenylamino)-benzamide

118 5-Chloro-N-(2-diisopropylamino-ethyl)-2-(4-iodo-2-methyl- 514*
phenylamino)-benzamide '

119 5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-1-yl-  512*
propyl)}-benzamide

120 2-(4-lodo-2-methy!l-phenylamino)-5-nitro-N-(2-piperidin-1-yl- 500*
ethyl)-benzamide

121 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(2-piperazin-1-yl-  544*
ethyl)-benzamide ’

122 N-(2-Diethylamino-ethy})-5-fluoro-2-(4-iodo-2-methyl- ' 470%
phenylamino)-benzamide

123 5-Bromo-N-(3-dimethylamino-propyl)-2~(4-iodo-2-methyl- 516*
phenylamino)-benzamide '

124 N-(3-Hydroxy-propyl)-2-(4-iodo-2-methyl-phenylaminc)-5-nitro- ~ 456*
benzamide ‘
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5-nitro-benzam de

1285Br onp- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (2- nor phol i n-A-gi 3
et hyl ) -benzanm de 1292- (4-1odo- 2- net hyl - phenyl am no) - 5- ni tro- %&2@6%} 203?| di n-

| -yl - 529’%?%%‘)-benzar ni de PCT/US9930485
130[ 5- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - phenyl ] - (3- hydr oxy- 439
pyrrolidin- | -yl ) net hanone

1315- Brono- N- (Z % ppropyTam-mno-etnyT ) - Eohfodnddo- 2- met hyl - 558% MS
phenyl am no) - benz gﬁﬁ M-H

1325- Fl uor o- 2=¢ odo= ]

ethyl ) - benzade;le 25 Flaot N (B R5 ArS kA Ptops )2 {F-ofo- T ety phatiy fimio)- 429

1335- Fl uor o- 2- (4- i odo- Zbemedniigié - phenyl am no) - N- (3- pi peridi n-1 -yl - 496*
propyl) - benzam 134[ Q 4- i } no) - phegyt ] - 482
P A o ' 98 61 TN %gagﬁmp&@m%?@ﬁu%% IR %Ry

135N- (3- Di et hyl am no- 2-pheaylaninopbenaghide 5- f | uor o- 244-i odo- 500*

2- met hyl - ph I

132371[3 5- >(/:hl grgng ( Pgélobégﬁﬁﬁwgﬁyqu%zﬁ%)wdﬁéﬁ?gw Wo:]‘mm?:)étlc 443 acid
1372- (4-1 odo- 2- et hyl - pheieglanzantde 5- ni tro- N- ( 2- pylrol idin-1-yl- 495 *
thyl)-b 'd

issl{kzs Di ot hy 128 no- pFBIAO2-6-fogo2gpri Phey RO RS mapholing 41y o 544*

5-ni tro-benzam de ethyl)-benzamide
-Dii *
139N-(2-Dii sopr ?93’ am nzq(fltogg-iz-me?h;l-lpﬂcny?ammogé-nm'o-gl-(g-mpeng%l -y!-4 98 523*

propyl)-benzamide

130 [S-Fluoi'o-z-(4—iodo-2-methyl-phenylaminq)—phenyl]-(3-hydroxy- 439
pyrrolidin-1-ylI)-methanone

131 5-Bromo-N-(2-diisopropylamino-ethyl)-2-(4-iodo-2-methyl- 558*
phenylamino)-benzamide

132 5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-morpholin-4-yl-  484*
ethyl)-benzamide

133 5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-1-yl- 496*
propyl)-benzamide

134 [5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]- 482
[4-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone

135 N-(3-Diethylamino-2-hydroxy-propyl)-5-ﬂuorc»2—(4-iodo; 500*
2-methyl-phenylamino)-benzamide

136 [5-Chloro-2-(4-iodo-2-methyl-phenylamino)}-benzoylamino]-acetic 443
acid

137 2-(4-Iodo-2-methyl-phenylamino)-5-nitro-N-(2-pyrrolidin-1-yl- 495*
ethyl)-benzamide

138 N-(3-Dimethylamino-propyl)-2-(4-iodo-2-methyl-phenylamino)- ~ 483*
S-nitro-benzamide 7

139 N—(2-Diisopropylamino-ethyl)-S-ﬂuoro—2-(4—iodo-2—methyl- 498*
phenylamino)- benzamide

140 5-Fluoro-2-(4~10do—2-methyl-phenylammo)-thlobenzonc acid S- 490
phenethy! ester
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phenyl am no) - benzam de

"1405- Fl uor o- 2- (4-i odo- 2- et hyl - phenyl am no) - t hi obenzoi ¢ agi 4l mééifboo

phenet hyl ester 50 WO 00/ 3714122 Septenber 2003 PCT/ US99130485

Conmpound WON8RML 1415- Chl or o- 2- (4- i odo- 2- et hyl - pheny| ani RQTAPS ?%’r“&gnzm c

‘acid S- 506 phenet hyl ester 1425-Brom:-2-(4-iodo ?;H:g{_hﬁ__p.heﬁy'—%ﬁ-o

) -thiobenzoi ¢ &xample- 536 benzyl ester Compound

1432- (4- 1 oda2- neNby| - phenyl ani no) -5-nitro-thiohenzaoic aci rl_g_l;%ienzy|

ester 1445- FlUoKe- 2- (4smm2{mw+mM¢mmm19WP%%$c act® s 476

benzyl ester 1455-Chl orpo-2 § odo- 2- net hyl - phenyi am no) -t hi obenzoi ¢ acid
1

S- 492 benzyl ester 146R|1'-I t(l,' %#opyl

5-f | uor o- 2- ( 4- i pdo- 2- nﬁiﬁamho-phé-nyibémﬂhb)l-phemmmﬁlanbeﬂ@w acidS- 536

1475- Chl oro- N- (2- hydro h%I)Z (4-i odo- 2- et hyl - phenyl am no) - 429
benzam de . 1485-Fl uoro%{ {/dr oxy- et hyl ) - 2- (4i odo- 2- met h -pheng/l am no) -

413 benzani de 143 2-(4-Iodo-2-meﬂ1yl-phenylammo)«5-mtro-thlobenzolc acid $-

benzyl ester _

144 5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-thiobenzoic acid S- 476
benzy! ester

145 S-Chloro-2-(4-iodo-2-meﬂ1yl-phenylamino)—thiobenzoic acid S- 492
benzyl ester

146 N-Cyclopropyl-S-ﬂuoro—2-(4-iodo—2-methyl-phenylamino}- 409
benzamide

147 5-Chloro-N-(2- hydroxy-ethyl)-Z-(4—1odo-2-meﬂ1yl—phenylammo) 429
benzamide

148 S-Fluoro-N-(Z-hydroxy-ethyl}-2-(4—iodo-2-methyl—pheny!amino)— 413

benzamide

149 N-Benzyloxy-5-fluoro-2-(4-iodo-2-methyl-phenylamino)- 475
benzamide

150 N-Benzyloxy-5-bromo-2-(4-iodo-2-methyl-phenylamino)- 593+
benzamide

151 2-(4-lodo-2-methyi-phenylamino)-5 -mtro-N-(4-sulfamoyl-benzyl)— 567
benzamide

152 5-Bromo-N-(2-hydroxy-ethy!)-2-(4-iodo-2-methyl-phenylamino)- 473
benzamide

153 N-(2-Hydroxy-ethyl)-5-iodo-2-(4-iodo-2-methyl—phenylamino)— 521.
benzamide | ’
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149N- Benzyl oxy- 5-f | uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - 475 benzam de
150N- Benzyl oxy- 5- br ono- 2- ( 4-i odo- 2- net hyl - phenyl am no) - ¥ )

1512- (4-1 odo- 2- net hyl - phenyi am no) -5-nitro- N (4-sul f anoylé-%gseeﬁ?ﬁ@@gg‘e}
benzam de w683 BaDNMD- N- ( 2- hydr oxy- et hyl ) 2- (4-i odo- 2- net hyl ppirarsgb/aemsso) -
473 benzam de 153N-(2-Hydro)c

y-et hyl ) 5-i 0d0-Ezdfbid 000- 2- net hyl - phenyl@empoapd 521. benzani de 51 WM&

Sept ember 2003 W0/ 37141 Exanpl e No. Conpound PCTI US99/ 30485 MM-Hit H
154N- ( 2- Hydr oxy=ethnyT )= 2-( 4-1 000- 2- net hyl - phenyl am no) -5-nitro- 440
benzam de 1552- (4-1 odo- 2- net hyl - phenyl am ngQ) - N- %%@5 i#]r.o- N- ph | - 486
benzani de 1565- T54 or o- R-Gykydsgryoasial-2{4-lede-dmstinpie -"b‘{}' W8 noj* 425
benzam de 1575- Fl uor o- 2. (4= ifQdo- 2- met hyl - phenyi wni no) - N- met hyl - N- pheny! -

155 2-(4-Iodo-2-methyl-phenylmnino)—N-meﬂlyl-S-nitro-N-phenyl- 486
benzamide

156 5-Chloro-N-cyclopropyl-2-(4-iodo-2-methyl-phenylamino)- 425
benzamide

157 5-Fluoro-2~{4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl- 459

| benzamide

158 N-Allyl-5-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide 409

159 N-Benzyloxy-5-iodo-2-(4-iodo-2-methyl-phenylamino)-benzamide 583

160 5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-{4-sulfamoyl- 538
benzyl)-benzamide |

161 N-Allyl-5-chloro-2-{4-iodo-2-methyl-phenylamino)-benzamide 425

162 N-Cyclopropy}-2-(4-iodo-2-methyl-phenylamino)-5-nitro- 436
benzamide

163 S-Bromo-N-cyclopropyl-2-(4-iodo-2—methyl-pheny]amino)— 469
benzamide

164 5.Chloro-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl- 475
benzamide |

165 5-lodo-2~(4-iodo-2-methyl-phenylamino)-N-(4-sulfamoyl-benzyl)- 646
benzamide

166 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(4-sulfamoyl- 598
benzyl)-benzamide

167 N—Allyl-2-(4-iodo-2-methyl-phenylamino)—_S-nitro-’benzamide 436
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459 benzam de

“158N- Al l'yi - 5-fl uoro-2-(4-iodc, - 2- met hyl - phenyl am no) - benzardLedisr 2003
159N- Benz on - 5-j o0do- 2-(4- i odo- 2- met hyl - phenyl ai ni no) - benzam de->83
1605- Fl uo (h‘ i odo- 2- met hyl - phenyl ani no) - N- ( 4- sul f anoy| PCBAE99/30485
benzyl) - benza-m-el-e
161N- Al | yi - 5- cK¥8MBle2- (4-i odo- 2- net hyl - Sﬂ@mﬂﬁi ni no) - benzam des2s5M

162N- Cycl opr opyl N@:- (4-i Gdo- 2- net hyl - phenyl am no) -5-nitro- 436 berMdn de
1635- BTono- N-cyclopropyl-2a.(4-10do~2-et Ry -pheryarm-nre)r—469—benrzam de
1645- Chl or e~- 2- (4-i odo- 2- net hyl - phenyl am no) - N- net hyl - N- phenyl - 475
benzam de 16554ggo- 2- (4 4,%1@_22", ] }{g &h@rﬂ!?'s&'i&m 4 Miifafroyibénapmpy | 543enzyl ) -
646 benzani de 1665- Brom) 2-(4- |‘g§“b et hy pheny?(arm ng)? N- (4- sul f amoyl -
598 benzyl)-benzani de benzamlde

167N- Al | yi - 2- (4rgpc>do- W r%lﬁ’ {oa0h Rty Rpkkn} bfidd ¢ 0&RaMmHR4 36 E@ WO
00/ 37141 22 Sef)rt Sy BB Rl s Ay okt e, No.

1682- (4- | odo- 2-178t hy| - M@qu-%rm-wdo-ynmyi-phe@ylpm Edﬁmﬂwlbcwhzyl‘jﬁ 565
benzanm de 169N-Al |yl - 5phranns 2- (4-i odo-2 net hyl - phenyl am no) - benzam de469

171 N-Cyclopropyl-5-iodo-2-(4-iodo-2-methyl-phenylamino)- 517
benzamide

172 5-Bromo-2-{(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl- 519
benzamide |

173 N-Benzyloxy—2-(4—iodd—Z—rneﬂmyl-phenylamino)-s-nitro- 502
benzamide

174 N-CycIohexyl~5~iod0-2-(4-iodo-z-meﬂnyl-phenylamino)- 559
benzamide

175 N-Allyl-5-iodo-2-(4-iodo-2-methyl-phenylamino)-benzamide 517

176 5-Iodo-2-(4-iodo-2-methyl-phenylamino)}-N-(3-methyl-benzyl}- 581
benzamide

177 2-(4-lodo-2-methyl-phenylamino)-N-(3-methyl-benzyl)-5-nitro- 500
benzamide ,

178 5-Todo-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl- 567
benzamide

179 N-Cyclohexyl-5-flucro-2-(4-iodo-2-methyl-phenylamino)- 451
benzamide '

180 5-Chloro-N-cyclohexyl-2-(4-iodo-2-methyl-phenylamino)- 467
benzamide .

181 5-Bromo-2-{4-iodo-2-methyl-phenylamino)-N-(3-methyl-benzyl}- 533
benzamide

182 5-Bromo~N-cyclohexyl-2-(4—lodo-2-methy1-phenylammo)- 511

" benzamide

183 S—Chloro-2-(4-iodo-2-methyl-phenylamino)-N-(B—methyl-benzyl)— 489

benzamide '
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1705 Fl uoro-2-(4-iodo-2-net hyl -phenyl am no) N-(3-nethyl-benzyl)- 473

benzam de 171N Cycl opropyl - 5-i odo- 2- (4-i odo- 2- net hyl - phenyl 7
benzam de 1725- Br ono- 2- ( 4-i odo- 2- net hyl - phenyl am no) - I\l-nerit)é Sﬁ&ﬁn%{?ogé 519
benzar ni d¥O1P84Benzy| oxy- 2- (4- i odo- 2 met hyl - phenyl am no) - E?Y

benzam de 174N-Oyclohe =Y:Fs Har

benzai ni de 175MP'9I -5-i odo- 2- (4-i odo- ‘ - phenyl am no) - benzar
1765- 1 odo- 2- (4-iQgo- 2- met hyl - phenyl ami no) - N- ( 3- et hyl - benzyl ) - 58M-H
benzam de 1772- (4 | odo-2- net hV| = nhpn\/l_am D.C\\ NL / >3 n‘g_t_h*d___b,g_n_z_y_l_a_g_mt ro-
500 benzam de 1785 | odo- 2- (4-i odoa2- net hyl - phenyl am no) - N-net hyl N-phenyl -

567 benzam de =hethA=dh fiwb- phenyl agygo) - 451
benzam de 1805 [ oroclkk%%}{ )ﬁ2§£+%?&?4 ?oﬂtﬁ 2- rret BF phenyl am no) - 467
benzam de 1815- Br onp- 2bepsaniideio- 2- net hyl - phenyl am no) N- ( 3- et hyl - benzyl ) -

de517

533 benzam de 44 N-Benzyloxy-5-bromo-2-(4-iodo-2-methyl-phenylamino)- 538
benzamine
186 N-Benzyloxy-5-fluoro-2-(4-iodo-2-methyl-phenylamino)- 477
benzamide
187 5-Chioro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)- 431
benzamide
188 5-Bromo-N-{2~hydroxy—ethyI)-2-(4-iodo~2-methyl—phenylamino)- 475
benzamide
189 2-(4-Iodo-2-methyl-phenylmnino)—N—meﬂxyl-S-hitro—N-phenyI- 488
benzamide A
190 5-Chloro-2-{4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl- 477
benzamide
191 N-(2-Hydroxy-ethyl)-5-iodo-2-(4-iedo-2-methyl-phenylamino)- 523
benzamide
192 5-Chloro-N-cyclopropyl-2-(4-iodo-2-methyl-phenylamino)- 425
benzamide
193 . N-Allyi-5-chloro-2-(4-iodo-2-methyl-phenylamino)-benzamide 427
194 5-Fluoro-2-(4-iodo-2-methyl-phenylamino}N-methyl-N-phenyl- 461
benzamide ' -
195 N-(2-Hydroxy-ethyl}-2-(4-iodo-2-methyl-phenylamino)-5-nitro- 442
benzamide
. 196 5-Fluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)- 415
benzamide
197 5-Bromo-N-cyclopropyl-2-(4-iodo-2-methyl-phenylamino)- 472
benzamide
198 N-Cyclopropyl-5-fluoro-2-(4-iodo-2-methyl-phenylamino)- 411
benzamide
199 5-Fluoro-2-(4—iodo—2-methy]-phenylamino)—N—{4-sulfamoyI- 540
benzyl)-benzamide '
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1825- Br ono- N- cycl ohexyl - 2- (4-i odo- 2- net hyl - phenyl am no) - 511 benzam de
~1835- Chl or o- 2- (4-i odo- 2- et hyl - phenyl am no) - N- (3- met hyl - bengaddimn&t8Hos
benzam de 53 22 Septenber 2003 WO 00/37141 PCT/ U599/ 30485

Exanpl e CoWedaR@E No. M H PCT/US99/30485
"184N- Cycl ohexyl - 2- (4:jiodo-2-pethyl - phenylamino)-5-nitres- 478 henzam de
185N Benzy| oxExampler ono- 2- (4- i odo- 2- net hGempowady | ami no)- 538 benzaMSne
186N- Benzyl 0@ 5-fluoro-2-(4-iodo-2-net hyl - phenyl am no) - 477 benza %de
1875- Chl or 0- N°7 2- hydr oxy- et hyl ) - 2- (4-i odo- 2- met hyl - phenyl ani no) -

benzar ni de 1885- Br omp- N- ( 2hydr oxy- et hyl) - 2- (4-i odo- 2- et hyl - phenyl ami no) -
475 benzani de 3E92- (430 80Gostopst2 W iodd LIS BHAR) bR S Mithe 5- N1 L ogly Pheny! -
1905- Chl or 0- 2- (4- i odo-benzamiday! - phenyl am no) N—rret hyI N- phenyl - 477

gtzagzam de 191N-($12 I_iydrb?AYly SIHXorg-Z-(&méj 2-me yl- hen ammo enxarﬁ’lahenyl‘?lrfi no) -

202 N-Benzyloxy-5-iodo-2-(4-iodo-2-methyl-phenylamino)-benzamide 585
203 N-Allyl-5-bromo-2-(4-iodo-2-methyl-phenylamino)-benzamide 472
204 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(4-sulfamoyl- 601
benzyl)-benzamide
205 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl- 522
benzamide _
206 N-Allyl-2-(4-iodo-2-methyl-phenylamino)-5-nitro-benzamide 438
* M+H '
EXAMPLE 207

Preparation of [4-Chloro-2-(1H-tetrazol-3-y1)-(4-iodo-2-methyl-phenyl)-amine

Step a: Preparation of 5-chloro-2-fluoro-benzaldehvde
5 To a sotution of 1-chloro-4-fluorobenzne (13.06 g, 0.1 mol) in THF

(180 mL), at -78°C, LDA (2M solution in THF, 50 mi., 0.1 mol) was added drop
wise. After stirring at -78°C for 1.5 hours, DMF (8 mL) was added to the reaction
mixture and allowed to warm up to room temperature ovehlight. The reaction

mixture was partitioned between water and EtO. The EtyO layer was dried

10 (MgS0y4) and the solvent removed in vacuum to give 14.95 g (94%) yield of crude

aldehyde: 1H NMR (CDCI3): 8, 10.3 (s, -C(=0)H).

Step b: Preparation of 5-chloro-2-fluoro-benzaldehyde oxime
A solution of 5-chloro-2-fluoro-benzaldehyde (10 g, 0.0631 mol),
hydroxylamine hydrochloride (6.57 g, 0.0946 mol) and pyridine (8.3 mL,
15 0.1010 mol) in EtOH (100 mL) was heated at 75°C (oil bath temperature) for

I hour and the solvent removed under vacuum to give an oil. The oil was
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benzam de 1925- Chl or o- N-cycl opropyl - 2- (4-i odo- 2- met hyl - phenyl am no) - 425
benzam de 193N-Al |yl -5-chl oro-2-(4-iodo-2-net hyl - phenyl amy h&todes27
1945- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- net hyl - N- pherr?ﬁp}é}ﬁm g
benzam dewk®bdxs7aat+ Hydr oxy- et hyl ) - 2- (4-i odo- 2- met hyl - pheny| aPCTVOF99:30484 I O-
442 benzam de

1965- Fl uor o- Ngg,gnmﬁ g4 Butxveeh Maker-and (CHA OG0 TRe OHbO1H lapdrawas! dried(dgSOYDS5
benzam de 1975- Bronp- N-cycl opr opyl - 2-%??odo- 2-%e%dhyl - phenyl am no) - 472

Ben‘zam ge iggéﬁl%m Wdznpl(ﬂm&fegllmdema%uﬁm-tbgﬂmcﬂadw&thﬂmdimplaeaybﬁdri'ﬂx@)- 411
enzam de - Fl uor o- 2-(4-i odo: 2- net hyl -, | am %_IN_§4_' I | - 540
benzyl )-benzaWE@%&P@%W@?ﬁ@ﬁE@&?\lﬁ&gg ém op M ﬁ%bw% .

Exanp! eCompouRaiooct E1e WS SS8aPEARY alcbiil dsWRitieolia! fplgsepey! am no)

-5-nitro- 438" ,

201IN- Al Lyl - 5-1, Q- fﬁ“ < -Egﬁ .phenyl am no) - benzam de411

202N- Benzyl oxﬁnégi&%a%‘l - éfﬂl%gé% - n‘ggﬁu - phenyl am no) - benzam de585

203NAl | yI - 5- br ono- %,(4%:449@2%0£TW. B)\J7- phenyl am no) - benzam de 472
Found: C, 48.55; H, 2.69, N, 7.90.

Step c¢: Preparation of 5-chloro-2-fluoro-benzonirile

A solution of the 5-chloro-2-fluoro-benzaldehyde oxime (3.15 g,
10 0.0182 mol) in acetic anhydride (150 mL}) was refluxed for 16 hours. The reaction
mixture was cooled to room temperature and poured into saturated aqueous

NaHCO3 (200 mL) solution. The mixture was extracted with EtpO. The Et20
layer was dried (K2CO3) and the solvent removed to give the product as an oily

solid. The product was used without further purification in the next step.

15 Step d: Preparation of 5-(5-chloro-2-fluoro-phenyl)-1H-tetrazole
A mixture of 5-chloro-2-fluoro-benzonitrile (2.84 g, 0.01823 mol), butanol

(15 mL), sodium azide (1.543 g, 0.0237 mol), acetic acid (1.36 mL, 0.0237 mol)

was refluxed for 24 hours. The reaction mixture was cooled to room temperature,

additional 1.543 g sodium azide added, and the reaction mixture refluxed for
20 additional 24 hours. After cooling to room temperature, Et70 (100 mL) and 10%

aqueous NaOH (200 mL) were added sequentially. The mixture was vigorously

stirred. The aqueous layer was separated, cooled with ice-methanol bath (-15°C)

and acidified to pH 1 with conc. HCI. A gray solid precipitated. The solid was

dried in vacuum at 50°C to give 1.76 g (49%) of 5-(5-chloro-2-fluoro-phenyl)-1H-
25 tetrazole: mp partial melt at 110°C, complete melting at 124°C);

1H (400 Mz, CDCl3): 3 8.19-8.08 (m, 1H), 7.77-7.71 (m, 1H), 7.61-7.52 (m, 1H);

13¢C (100 Mz, CDCl3): 6 159.00, 156.49, 140.88, 133.02, 132.93, 130.73, 129.23,
129.21, 129,08, 126.05, 118.96, 118.73, 114.50;
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2045- Br ono- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (4-sul f anoyl - 601
"benzyl) - benzam de

2055- Br ono- 2- (4-i odo- 2- net hyl - phenyl am no) - N- net hyl - N- phenyﬁepteggbzerbzgggam de
206N Al | yWO0032143do- 2- net hyl - phenyl ami no) - 5- ni t r o- benzam d&G38IS/RMBE
EXAMPLE 207 Preparation of 4-Chloro-2- 1Htetrazol-5- 1 4-iodo-2-neth |-hen
1 -am ne St eM3{CDMphratI9%100) M=clPdbh- 2- f | uor o- benzal dehyde 5 To a

sol ution of 1-chloro-4-fluorobenzne (13.06 g, 0.1 nol) in THE (180 ni), at
-78C, LDA (2M solution in THF 50 nL, O. 1 m)l) was added drop w se. After
stirring at Stp:Reepatattorhaf =2 B Jazolas [ds P -PNeRYity on

m xture and all,owed to warmup to roomterrperature overni ght. The reaction
mxture was PBHHEE tj oned between water and Et20 The Et20 layer was dried 10
(MySO4) and the S%Vaemluﬁ&r@ﬂﬁﬂaéﬂ{ym%%mm (9'52%) b/bl@ﬁnﬁl)(ﬂ% yield of
crude al dehyde: 1H NVR (CDC13): 3 (s, ep b: Preparation
of 5-cBl oro- msmnf)an-ﬁsethde@ynﬂelaomInmnqnmmlmmL 002267 mol) was

5-chl 2-fl b | dehyd 10 0631 1), .. hydro
hydr OgLFOI‘I déhjfi)%locb'?g\glzsgwgg’%@efﬁég OTg?wéigﬂW’lacﬁc’ﬂgm)PS’fé (Xi X]‘Sg'éfwlglo mol) in
o vent L oms bR AERAkndbne G5 £ 00738 ui] SIREE P8 whPhdaeh NOUT a0 1 e

sol vent . renoved under vacuum I've an ol s bb 22 Sept enber

2003 WO 00/ 33%%5?%&&5&%3@@&@&&&&1601@9&dseltwmmed\mttelrocand CH2C12. The
CH2C12 | ayer was dried and the solv renoved r.,vacuumto

Igl ve gr uﬂe aFW%@ﬁr@g/?PHWW%‘EWBCWh RAUCLRHCPBN Chm pr ess]tcjre
CH2C1 89
e alfox| e selatompregeled Wil CeBC dHeroriini oy éﬁe&%g@@ﬁ&ﬁg AT

C, 48.44; H, 2e S%Pv’ent femoveg gmﬁg%%%,de pi-ocﬁl%t aSSSdn oHl. T%ero%’mh!i CIZIQ%QQ—

>CH7Cly:MeOH (9.7:0.3) gave 1.5 g (48%) of the desired product:

mp 205-208°C; 1H (400 Mz, DMSO):  9.13 (s, 1H), 8.00-7.99 (s, 1H), 7.69 (s,
1H), 7.55-7.52 (m, 1H), 7.43-7.40 (m, 1H), 7.12-7.05 (m, 1H), 2.24 (s, 3H);
15 - 13¢ (100 Mz, CDCl3): § 141.87, 139.28, 138.88, 135.47, 133.71, 131.65, 128.15,

123.69, 121.94, 116.68, 87.79, 17.22; MS (CI) M+2 = 413 (44), M+1 = 412 (85),
M = 411 (100).

Analysis calculated for C14H{1N5ClI-0.5H,0:

C,39.97. H, 2.87; N, 16.65.
20 Found: C, 38.87, H, 2.77; N, 16.47.

The following tetrazole substituted phenylamines were prepared by

following the general procedure of Example 207.
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Step c: Preparation of 5-chloro-2-fluoro-benzonirile A solution of the
5-chl oro-2-fl uoro-benzal dehyde oxime (3.15 g, 10 0.0182 mBlgeghdinRGeob8s
anhydride (150 m.) was refluxed for 16 hours. The reaction mxture was
cool ed to w@gegkfigiPerature and poured into saturated aqueoupcthigbiXdiss 200
rnL) solution. The m xture was extracted with Et20 The Et20 |ayer was
dried (K2C03) and the sol vent renov o g@egt he product as an oily
solid. The product was used wi thout further purification in the next step.
15 Step d: Pyspsioad-nwsthyliphenyl BI2llHsraZelr §-yDrphenbidamgine.: inptBeTE &
m xture of 5-chloro-2-fluoro-benzonitrile (2.84 g, O. 01823 rml) but anol
(15 nL), sodium azide (1.543 g, 0.0237 nol), acetic acid (1.36 nL, 0.0237
mol ) was refluxed for 24 hours. ThEXARERLE 209 N xture was cooled to room
t enper at ur e, add| t| onal 1. 543 g SOdI um azi de added and the reactl on

m xture refl j4ee chbi-5+whlaé-iog 1 ‘ : U
tenperature, Et20 (100 rrL) and 10% aqueous NaO—| (200 m.) were added
sequentially. The m xture was vi gorously stl rred. The aqueous | ayer was

separated, cooled with ice-net hanol bath (-15C) and acidified to pH 1 with -

conc. HCI. A gray [ |1 L R v el at - 50C
to give 1.76 ¢ (43&? l?ro ((%éd gﬂ?yﬁlﬁgﬁ%_e %%mmgﬁhgg c![egzzr azo:ég]: np
partial melt Faﬁnﬂamanc& &l ﬂ‘&htdoﬁﬂnablallidﬁ).ilablld-ktéﬂﬁg méterialDCI 3): 8

8.19-8.08 (m 1H), 1H), 7.61-7.52 ( 13C (100 M,
CDC13): b 15gtibzng mhetg: mgmgédegleas@lldwowyég ﬂweg@@d?@ OIgpRis 23,

129. 21, 129: 0 126. 0 003 WO

00/ 37141 M6 E 8’& ﬁ%@?ﬁ@%&&% Z‘%’fgé’?’?ké’?pe“g‘gﬁ‘%agg%ﬂqsbgep e:
Preparation Qﬁlhﬁév@h' Dbedzaic heid Havingaviehving graup/at iledDpasitien b givehen 1 -

am ne To a solution of 2-nmethyl-4-iodoaniline (3.52 g, hw}%;%}@rml) in THE 5

(25 mlp at - phepylanmino benzait agid.mdthenogastingtheb eqzosea%ﬂp 2 mol) was

1-(totrazol - sgyaivh Syt il dhialBt it 8P okl Shlemving, |\ 1y

(15 nl) was grRfgdfor ¢xaiifle Dalo shGR af fa6ro] lilomRbrathé of Rdof aranlfetikaeds as it
warmed up to room tenperature. The reaction m xture was_quenched wth
aqueous conchydriyeag@pup such as a diethylphosphate, trimethylsilyloxy, p-mtrophenoxy, or

phenylsulfonoxy.

15 The reaction of aniline 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 lithium, sodium

" hydride, and sodium amide. The reaction generally is carried out at a temperature

20 of about -78°C to about 25°C, and normally is complete within about 2 hours to
about 4 days. The product can be isolated by removing the solvent, for example by
evaporation under reduced pressure, and further purified, if deSired, by standard
methods such as chromatography, crystallization, or distillation.

25
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10 solution and extracted with CH2CI 2 The organic |layer was dried MSOH)
"and the solvent renoved giving a crude product as an oi b ggeRibdr 288N
CH2C12- >CH2C12: MeOH (9.7:0.3) gave 1.5 g (48% of the del§é'l gggggog ct: np
205-208CWaM/YAYo vz, DMSO): 8 9.13 (s, | H), 8.00-7.99 (s, T (s, |
"H)y, 7.55-7.52 (m 1H), 7.43-7.40 (m. 1%1% 7,12-7.05 (m 111), 2.24 (s,
3H); 15 13C (100 Mz, CDC13): 8 141.87,‘:%‘?%8, 138.88, 135.47, 133.71,
131.65, 128.15, 123.69, 121.94, 116.68, 87.79, 17.22; M5 (Cl) M2 = 413
(44), M+l = 412 (85), M=411 (100). Analysis capcul ated for Cl4H

| N5C1l.0.5H20: C, 39.97; H, 2.87; N, 16.65. 20llFound: C, 38.87, H, 2.77;
N, 16.47. The followi ng tetrazole sidstituted pBenPHam nes were prepared by
foll owi ng the general prBggdure of anpl e 207. {57 22 Septenber 2003 WO

00/ 37141 PCT/ US99130485 EXA : 3 4-i ddes Rth 1-hen 1 - 2- 1Htetrazo
|-5- 1 - hen i am ne m 231C EXAMBLE 2@ . R%-Z l1H-tetrazol -5- 1 -
4-iodo-2-neth |-hen 1 anine )5- 208C. 5 The 4-Yrdono “And 4-i odo
phenyl am no benzhydr ®merilC actd derivatives_© Sqynmula Il can be prepared
fromcomercially available starting materi ak8a uti 4azi ng synthetic

met hodol ogi es wel | -known to those skilled in organic chemstry. A typica
synthesis is carried out by reacting a bronmo or 4-iodo aniline with a
benzoi c acid having a | eaving group at tﬁﬁmﬁ-position to give a 10
phenyl ami no benzoi c acid, and then reactlng the benzoic acid phenyl am no
derivative with a hydroxyl am ne derivative (3hene 3), where L is a |eaving
group, for exanple halo such as fluoro, ghlorb, ono or iodo, or an
activated hydroxy group such as a dieth 2 > , trimethylsilyl oxy,

p- ni trophenoxy, or phenyl sul®p 15.,Jhe reaction of aniline and the

benzoi c acid derivative generally e(C CORP sed by m xing the benzoic
tess ¢ i.line in an unreactive

organi-c sol vent such as tetrahyg An, Yokrene,” in the presence of a
base such as |ithiumdiisdmrapyl am~de, n- y 4hi um sodi um
3a a
ﬂ{éa
HN—O—R4,

Brorl .
, Ry

The phenylamino benzoic acid next is reacted with a hydroxylamine
derivative HNRg;OR7, in the presence of a peptide coupling reagent. .

5 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),
1,3-dicyclohexylcarbodiimide (DCC), bromo-tris(pyrrolidine)-phosphonium
hexafluorophosphate (PyBrOP) and (benzotriazolyloxy)tripyrrolidino

59



hydri de, and sodium am de. The reaction generally is carried out at a
tenperature 20 of about -78C to about 25C, and normally bs SRS oMst i N
about 2 hours to about 4 days. The product can be isolated by renoving the
sol vent, WayooseadIpl e by evaporation under reduced pressurepcrOshofsgddgsher
purified, if desired, by standard nethods such as chromat ography, .
crystallizat 'gﬁasph@fmﬁk ﬁé)tahhaidpﬁag:lﬁfe @B@)Sﬁf&mhﬂam&m&nzmdam andlal

PCTI US99/ 30485 ~Schene base 0 - 0--- Rfa R Br or I R5a R4a The
phenyl ami no bMMdemwengmdhwemdma@pw@txmw ar deri vative

HNR6aOR7a i n th esence of. a tid Hydroxylamn e
derivatives t@ir‘lﬂ ﬁzémérﬁﬁ‘ftbv eood'g%r\ ﬁ&%ﬁ% %WQ%%%M et hyl -

| sopropoxy agmbydd &bfaimg)op%ﬁéw@ndmaqmbm Uﬂiﬂtﬁ@fﬂﬁ%ﬁﬂﬁﬁg i ncl ude
2- et hoxy- 1- ethoxycarb nyl - dlhydrqu|noI|ne (E

1, 3-
di cycl 8hexy! teagertds add@emmuchmsmeﬂwhm@wmpmp thylasmige 6#0PE um

SN0 o BossAdh Bet i adid wdVingen B8y rad TheEaiak PR s RO R i o
hexaf | uor ophgsmptcaftdruBRR)10 Jﬂﬁtesnbamduwwmewﬁcmsaemyamamd by

hydr oxyl am no derivative nornally are m xed in approxi mat el'y equi nol ar
removing the reaction solvent, for instance by evaporation under reduced pressure,

and purifying the product by standard methods such as chromatography or

10 crystallizations from solvents such as acetone, diethyl ether, or ethanol.
An alternative method for making the invention compounds involves first
converting a ben},oic acid to a hydroxamic acid derivative, and then reacting the
hydroxamic acid derivative with an aniline. This synthétic sequence is depicted in
Scheme 4, where L is a leaving group. The general reaction conditions for both of

15 the steps in Scheme 4 are the same as those described above for Scheme 3.
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guantities in an unreactive organi c solvent such as dichl oronet hane,
‘tetrahydrofuran, chloroform or xylene, and an equinol ar guadpdhierdoothe
coupling 5 reagent is added. A base such as triethylamn g; S9D/30485

dii sopropvpeo(o [ ne can be added to act as an acid scav ﬁéré(f! PPO82si red.
The coupling reaction generally is g,#)cg?énghe after about 10 mnutes to 2
hours, and the product is readily is ed by renoving the reaction

sol vent, for instance bé evapor ati on under reduce@® p sure, and purifying
the product by standardjjnet hods such as chromat ogilapHy “or 10

crystal lizations fromsg-vest s sugh.as acetone, dGCETMTQsTIRy, or et hanol .
An alternative nethod fér -making i nventi Qn corpounds involves first
converting a benzdi e WaVqzlad irth\ge€rryat i ve, and then
reacting the hydroxa deMth 2 4Te.  This synthetic
sequence i s depicted P ng 5gi’l'oup. The gener al
reaction conditions fa~tsth of 15 the steps i chewme 4 are the sanme as
_those described abovRyfor Ffgene 3. 60 WO 00/ 37341 Schiare 4 22 Sept enber
2003 PCT/ US99l 30485 11 Reka CNOR7a a0 11 Reka CNO R7a a R a Yet
anot her nethod for maki ng invention conpounds c rises reacting a

phenyl am no benzhydroxam c acid with an ester f rn‘iNERg_r oup as depicted in
5 Schenme 5, where L is a |eaving group such as/halo, and a base is
triethylam ne or diisopropylanm ne. 61 22 Septenberl 2003

a
Brorl
0O R
o162
R fzza C—N—0—R,,
1a
N
RSa
Brorl
R3a R4a

Yet another method for making invention compounds comprises reacting a
phenylamino benzhydroxamic acid with an ester forming group as depicted in
5 Scheme 5, where L is a leaving group such as halo, and a base is triethylamine or

diisopropylamine.
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WO 00/ 37141 PCT/ US99/ 30485 Scheme 5 Of6a 2a GNOH + L - R7fa base O
jéa 2a GNO Rra 5 The synthesis of conpounds of FOI’I’TU|2@ ddtdmber Joant her
illustrated by the follow ng detailed exanples. EXAMPLE 1 a
4- Fl uor o- NyOWesesy - 2- (4-i odo- 2- met hphenyam no) - benzam de  pcgjusessguRs at i on
of 4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - benzoic acid To a stirred
solution containing 3.16 g (0.0133 noi§phehe £- am no 5-iodotoluene in 5 nL of
tetrahydrofuran at -78C was added 10 nL (0.020 nol) 10 of a 2.0 MIithium
di i sopropyl am de in tetrahydrofuranl h@pt /et hyl benzene (Al drich)
solution. The resulting green sus:-n5| irred vigorously for 15
m nutes, after V\hicht'rreasolutlgﬁo T (0.00632 nol) of
in 10 t et rahydrof uran was added. The

, ease slowly to room tenperature,
Red for+2 day®R,, The reaction

2, 4-di fl uorobenzoi c atia
reaction tenperature was 8
at which 15 tenperature th
m xture was concentrat edg b 0f tTe sol vent undeér reduced
pressure. Aqueous HRIOmJ 22 » WO 00/ 37141 PCT/ US99/ 30485
(10% was added to the concentrate, “amd t h&asol ution was extracted with
di chl oronet hane . The organi c phase was dried ( MySO™) and then
concentrated over a steanbath to |ow volune (10 nL) and cooled to room
tenperature. The off- white fibers which formai were col |l ected by vacuum

filtration, rinsed with 5 hexane, and dried in {da&cuum oven (76C, ca. 10
mmof Hg) to afford 1.10 g (47% of the desir®d material; np 224-229.5C,

Fﬁa

N_O_ R7a

Brorl

The synthesis of compounds of Formula (1]) is further illustrated by the

following detailed examples.

5 EXAMPLE la
4-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-benzamide
(a)  Preparation of 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid
To a stirred solution containing 3.16 g (0.0133 mol) of 2-amino-

S-iodotoluene in 5 mlL of tetrahydrofuran at -78°C was added {O mL (0.020 mol)

10 of a 2.0 M Lithium diisopropylamide in tetrahydrofuran/heptane/ethylbenzene
(Aldrich) solution. The resulting green suspension was stirred vigorously for
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

temperature was allowed to increase slowly to room temperature, at which

15 temperature the mixture was stirred for 2 days. The reaction mixture was

concentrated by evaporation of the solvent under reduced pressure. Aqueous HCI
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I|H NMR 400 MHz, DMBO): 8 9.72 (s, 1H), 7.97 (dd, 1H, J=7.0, 8.7 Hz), 7.70
(d, I H J=1.5 Hz), 7.57 (dd , 1H J=8.4,1.9 Hz), 7.17 (8p degbbmpkidodste) .
6.61-6.53 (m 2H), 2.18 (s, 3H; 10 13C NVR (100 Mz, DMBQ, i 160 87,
166. 36 (dWOURHML 49 4 Hz), 150.11 (d, JC F=11.4 Hz), 13976% 19,
136.07, 135.26 (d, JCF.l 1.5 HzZ), 135.07, .125.60, 109.32 .104.98 (d.
JC F= 21.1 H£5Q°°)9U?%%ﬁ€‘a,t°é'e-CPE%#BthE‘}d,‘Zééﬁ’lH%?DWS’?wﬁ‘é ‘ﬁWR (376 Mz,
DMVSO): 8 -104. 4. ; : @@()angtmﬁ{&{;ﬁceﬂ&-ﬂted 15 M5
(Cl) Mkl = 3?‘?55%&1?{% 9’1"?%@5?&%“&%%%5%“%4@%1 FINO2 : C, 45.31: H,

2.99; N, 3.7 ' 18% volhimé {102nlY and\boofeddd rodh kediperature tTherofof

4- Fl uoro-l\l—hég?rod;y- -fgﬁoodo- 2- ngt hy -pf]eul amnD) 20 blgjrs]zam' de To a

stirred sol uwhite fibersawhithiformed wete collected by vactym filratiop, BERsado¥ithenzoic  acid
yik

(0.6495 g, 0,00 1750 )., O (tetrahydro-2H pyran- 2; dr m ne
(0.2598 g, ohexepsiap eﬂ,mawacm—grs#&ﬁ%%?@‘mmﬁ%% ?ﬁd%y‘i)goozs nol )
in 31 mL of o ' o@i chi oronet hane sol uti on was
ndded 25 1. T IGTE pldfrd kg 2032203

([ benzotriazq iNgME I SMiSEhNg 0. onbyraderRi=n0r grgsphat e,
Advanced Chemieci%d4 Prectlwsgﬁég?ggggﬁgﬁ’?%gatiure was sti-rreg for 30

m nut es af t e, ACIH =TS He), A3 (dbridbde8.4t £ Ha), T.4Z2¢d. 1H, TR8.20Hawn oi | was

treated with 10% agueou hygr ocI]_bpri c acid. The suspension was extracted
with ether. ‘?f@é"’b?b&ﬂi%%@%tl &t39h was washed with 10% sodi um 63 22

ﬁ;gﬁ ﬁg’ﬁféﬂ?%g\%ﬁ&e?éﬁ& &ﬁi@%ﬁﬁé@ﬁ@@%&éﬁz&ﬁf‘iﬁzﬁ% : dl.%? aghfé o
1.0 i ght - Thi § 4i ' ' in 25
n of el hangaéﬁgé'r LT BRI E 3 G el e ﬁ%ﬁﬁ"téestgﬂddat

5, M . ' i %1 L )
vnci o st BT B e £ RS (L KR M B S
i chl or onet noEfMRIER ML D)5 P B0R SRR Bon Vi scous o1

IR (KBr) 1670 (C=0 stretch)cm"!;
15 MS (CI) M+1 = 372.
Analysis calculated for C14H1FINO3:

C,45.31; H, 2.99; N, 3.77.
Found: C, 45.21; H, 2.77; N, 3.64.

(b) Preparation of 4-Flu_go-N-hYdroxv—Z-(4-iodo-2-meﬂ1vl;phenvlamino)-

20 benzamide _
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 mi,, 0.0023 mol) in
31 mL of an equivolume tetrahydrofuran-dichloromethane solution was added

25 1.18 g (0.00227 mol) of solid PyBOP ([benzotriazolyloxyltripyrrolidino
phosphonium hexafluorophosphate, Advanced ChemTech) directly. The reaction
mixture was stirred for 30 minutes after which time it was concentrated in vacuo.
The brown oil was treated with 10% aqueous hydrochloric acid. The suspension

was extracted with ether. The organic extraction was washed with 10% sodium
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Scratching with pentane-hexanes and dryi ng under hi gh vacuum aff orded
0.1541 g (23% of an off-white foam np 61-75C, 10 1H NYRg=ARMIMA200PMSO) !
8 11.34 (s, IH), 9.68 (s, 1H), 9.18 (s, 1H), 7.65 (d, 1 H J=1.5 Hz), 7.58
(dd, 1 HwO#®37#1 6.8 Hz), 7.52 (dd, | H, J=8.4, 1.9 Hz), 7PCTSI/30485
J=8.4 Hz), 6.74 (dd, 1H, J=11.8, 2.4 Hz), 6.62 (ddd, 1H, J=8.4, 8.4, 2.7

Hz), 2.18 (Bydroxie fdlRSved\By 4ric@Rer\iB%, hyvBhloriGacié wash, wasalticddMg$04)
JC-F=247.1 Hz), 146.78, 15 139.18, 138.77, 135.43, 132.64, 130.60 (d,
JC-F=l 1.5 Hand cohdentPided ih vi2us 2y affard4.0 g of d light=bown fdaim, Thizdniegne¢diate

(i 1R (o yasdomirtiios mbaichupelic hibssdiiatodd reoiente.* o i)
N 725 FoliH RSB Syfihpaily og ik Hitseneiop FchOuas! 2

4-di f | gor o Negncetittate®in vhciratwa Broved bil that wes plrfiediby fleshnsibied de 25 (a)

Preparation of 5-Bronp-2 3 4-trifl uorobe i.c acid To.a stirped solution
conpri sed ofchromyeﬁmnppwﬂ%%%ﬁkﬁﬁﬁ‘% IPWFIE%%(S'@. 30 g, 0.0249
~mol) in 95 f  ohb-BrowiSls | oW y added -
125 i of 2ogtp NI RbignlcBldne Uil b AT64 AT &gl Srowiriisiths of

hept ane/ t et r sdrydhinuvignpeaiting-heanenmdsdryingiunder Hizh vaaiun afférdedDAS4E ¢ was
stirred 64 22 Septenber 2003 WO 00/ 37141 PCT/ US99/30485 for 1 hour and
transf erred @3%ofan aff-white faposmap 61-72°6t i rred saturated ethereal carbon

di oxi de solufion cooled to -78C.. The caol d _hath S ._re d,..an

eaot 1on i xIBRMRAGOE VIR NIEY: 3 T <Leth 0 3ar.onb: DakioneBures s 1 ue e
(10%9 aqueo | & sagqird . SO [ t eaction
m xture, andﬂg’ jtlﬁgsrﬁnggt? %{36(9&,3@5{1%33&?032%}%20@@}, ?'gfsg‘g 1(')gjni—lg)’r7 gtg a¢d§/
evapor at or tIHa=8He), 804 (dd, 1HB=19¢8, 20t He) du6et(dddsl Hhd=8i4t Bdn2d Mzt ween

di et hyl et herh§150 m.) and ag. HO (330 n., pH 0). The agqueous phase was
extracted wid-h8 £, d8¢ond portion (100 nL) of diethyl ether, and the

conbi ned et eal extrac r h Wit % ueo [ dr oxi de
(200 ni) an @mgh@@ﬁﬁ@%l@ﬁ%&é%ﬁfﬂ%ﬁmi 1 187
15 139.18, 138.77, 135.43, 132.64, 130.60 (d, Jo.F=11.5 Hz), 122.23, 112.52,
104.72 (d, J=22.1 Hz), 100.45 (4, Jc-F=25.2 Hz), 86.77, 17.03;

19F NMR (376 MHz, DMSO): & -107.20 to -107.27 (m);
IR (KBr) 3307 (broad, O-H stretch), 1636 (C=0 stretch) cm-l;
MS (CI) M+1 = 387.
20 Analysis calculated for Cy4H12FIN2O2:
C,43.54; H, 3.13; N, 7.25.
Found: C, 43.62; H, 3.24; N, 6.98.

5-Brome-3.4-difluoro-N-hydro
25 (a) Preparation of 5-Bromo-2.3.4-trifluorobenzoic acid

To a stirred solution comprised of 1-bromo-2,3,4-triflucrobenzene
(Aldrich, 99%:; 5.30 g, 0.0249 mol) in 95 mL of anhydrous tetrahydrofuran cooled
to -78°C was slowly added 12.5 mL of 2.0 M lithium diisopropylamide in
heptane/tetrahydrofuran/ethylbenzene solution (Aldrich). The mixture was stirred



10 aqueous extractions were acidified to pH O with concentrated agueous
“.hydrochloric acid. The resulting suspension was extract eg suptdmigdrze03 (2 x
200 nmL). The combi ned organic extracts were dried (MgSO4), concentrated in
_vacuo, ardosmdtietted to hi gh vacuumuntil constant nmass wa®¥CIARORIHEES t o
afford 5.60 g (88%yield) of an off-white powder; np 139-142.5C, 15 1H NMR
(400 MHz, DMRO): hdiir 38d @angferredibly sanuld into F0QmLrofoastigred satayated ath@ealvR ( 100

MHz, DVBO): S 162.96,.129. 34, 118,47 54 JG F=22. . 19F NMVR
(376 |sz,) on dioxidesoan£00 9313ﬁ7,e-°?@%%%m%58’8@g‘%%¢6, - 154. 95.

to -155.07 ([Qns | ﬁ%%% F L : ' (5 v 255.
Anal ysi s cal E%F%%ngﬁbw %‘Pégtogb 'ﬁ(%a?%‘gl%%ﬁ?ﬂg@%;&l@m W/(?))_ Br,
31.34; F, 22 ous-bydrdchi6ric 38d 184, 5B nfl)64las pdurdd ififo thBreacBon fdxtufe, a@P. 75. p
lamno - 25 (b) Pre aration of 5-Bronp-3 4-difluoro-2- 4-iodo-

-meth 1-
heny )3 benzHiednixiyre was Sﬁb%P?Wﬁ%B?WW%%W§§€P°6?t°r1t.°838°r§g? 55@0791

nol ) of 2-am-o- ' N fi: r C was
ndded 6 L ( DoisRHpiab i Fheh Befieed diiRcRot €50 L PPho, 1
t et r ahydr of ug330/nkeyiH 0%/ Rictagubaszhase ¥s éxitadtedotith s sdcohd portioB{@00 mddil ti ng
001 37141 PCTPABSbY boheh At the uBst Sberes! SHHRGR veTe-ERhed 37 B ATEROR.. 00
; . g
0. 00392 nol = - S e] f Z Qi Chlacl : ;
E et rahydr of u%oéjﬁ'{m vvagalg’g%a(?aq'ﬁaeﬂc%Pﬁ %ﬁ@@%‘ﬁgh@é%g%? ?@ﬁ}ﬂeglr}roa%l ,e and the

react i0n m xidqueeusséxtraceony wereladidified ©. pH Bawvitntoticententatbajveouscent r at ed, and
the concentrate was treated with 100 nL of dilute 5 (109 agueous

hydr ochl or i chygsechlorihecid cEhe reming sispension wagaxrasiad vuigh &ieifilrh et her (2 x
150 nl), i . ] i ong. i d
concent  at P EATS EtiREahts SERas b i RO ortnblingy | 200,

ith -boili i.chl &dl :% .’F‘EP SIRES gﬂgf |l ect ed
\tl)my fil t(r):at : g%vqﬁ(g a@é?’ﬁ@%\tgg%rlln%gjg W Emglf’%q] ortol%r]et han%%%ﬁﬁd ri eog@i nefh:

vacuum 5.60 g (88% yield) of an off-white powder; mp 139-142.5°C;
15 1H 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),

19¢ NMR (376 MHz, DMSO): § -120.20 to -120.31 (m), -131.75 to -131.86 (m),
-154.95 to -155.07 (m);
20 IR (KBr) 1696 (C=0 stretch)em™1;
MS (CI) M+1 = 255, |
Analysis calculated for C74H71BrF307:
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.

25 ®

benzoic acid
To a stirred solution comprised of 1.88 g (0.00791 mol) of 2-amino-
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
30 (Aldrich) solution. The resulting green suspension was stirred vigorously for

Preparation of 53-Bromo-3.4-difluoro-2-(4-iodo-2-methyl-
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10 oven (80C) to afford-1.39 g (7699 of a yell ow green powder, np
259.5-262C; 1H NVR (400 MHz, DMBO): S 9'.03 (s, 1H), 7.99 debmbdn20037. 5,
1.9 Hz), 7.57 (dd, IH J=1.5 Hz), 7.42 (dd, 1H, J=8.4, 1.9 Hz), 6.70 (dd,
1H, J=8.4,WO0BWB7H1), 2.24 (s, 3H); 19F NVR (376 Mz, DMVSO): RETUS38B5t 0
-123.47 (n); -139.00 to -139.14 (n); 15 IR (KBr) 1667 (C=0 stretch)cm1;
MS (Cl) Ml = l0GRinutessdfies iwhichtine h sokstion of 1.00 g40983%L f Scbrop®-93:  H,

1.94; N, 2.99; wed .07, F, 8.12; 1 .27 11 . Found: C . 0. 91; N,

2.70' Br, 16.3@‘5513',‘&'89‘2 ?nzmcaf@.%slﬁ%‘%esjﬁﬂwﬂgﬂ i pan adged: The oot bin

5-B -3, 4-di 7 Ilﬂﬁgr@ s |Odatidn MRk stirrlEfoy 1 8K i d

To ;Og?i rred g)#&ﬁ%ﬁh%o ;ﬁﬁfgﬁég brom)?3, 4-di fl %&;&t%}?%?ﬁam ©

2- met hyl - phenytiatar bentz: ) EcdntenjratOwairdat o -2H

py?g”ggyr)eﬂgﬁc{%ﬁ;@pﬁr‘ﬁy&gﬁﬁaﬁﬂ%l%m 1), andiogj[\%(so rdg}\éh% I;(r)ri ne

25 (0.28 ni, & . ’Eﬁ’ﬁ?ﬂéﬁ“ﬁﬂ%’s %?rf%&‘ia -

di cgﬂ oronet ha tyi : : ) ob PyBOP
eqne?gj) %15 %I}')ra%ndatﬂ%@gmgm% Beallic ALl SudiP ltie@MB80/Y

(Advanced Chemiec ire e reacti m xture was stirred a C for

10 m nutes, a | i entrate
gﬂcll %&Ff%g&%d HPREED td 8iv8 Unlofardb ¥ORE ThieRoNA WS trithRRe SRR

was suspende 10% aqueous hydrochl oric acid. The suspension
was 30 ext r abbitmg\fi¢hiorbRfethahe abokkidao lambient teeperatime, adolletddy was

o o o Bleiod: T aoivastinsd el bR s S AR O e
h luti ' | d 0.62

5 (1009 of ol oG} Rk R0 (80 TN BN BN AR A T 250 e

met hanol i ¢ hy #HogefR ?@P%ﬂ%b@d)?s 9%03s"H r?ﬁmgt(li% golayison ogs),

concentrated in vacu o an oil, "and the ol s purified by flash silica
chr omat ogr aph¥.57fidit iEyI=15 Hi)t R42i(ddy 16, JrddhhAdz)06.30(dsk; dFeta8de- net hanol

((jlggs)s(l)l) Vg](‘jf ?Ldgge!?:ﬂzﬁgf(ﬁé%w% of hadye! | ow powder. The powder was
_ yt and washed with dilute hydrochloric acid. The
0 o a toam M SR e MERDNS O J2250T 1 R5 L g P Tasa ) O 200
15 IR (KBr) 1667 (C=0 stretchyem-1;
MS (CI) M+1 = 469.
Analysis calculated for C14HgBrF7INO»:

C,35.93;H, 1.94; N, 2.99; Br, 17.07; F, 8.12; I, 27.11.
Found: C, 36.15; H, 1.91; N, 2.70; Br, 16.40; F, 8.46; 1, 26.05.
20 (c) Preparation of 5-Bromo-3.4-difluoro-N-hvdroxy-2-(4-iodo-2-methyl-

phenylamino)-benzamide

To a stirred solution comprised of 5-bromo-3,4-difluoro-2-(4-iodo-
2-methyl-phenylamino)-benzoic acid (0.51 g, 0.0011 motl), O-(tetrahydro-2H-
pyran-2-yl)-hydroxylamine (0.15 g, 0.0013 mol), and diisoprépylethylamine

25 (0.25 mL, 0.0014 mol) in 20 mL of an equivolume tetrahydrofuran-
dichloromethane solution was added 0.6794 g (0.001306 mol) of solid PyBOP
(Advanced ChemTeéh) directly. The reaction mixture was stirred at 24°C for
10 minutes, and then was concentrated to dryness in vacuo. The concentrate was
suspended in 100 mL of 10% aqueous hydrochloric acid. The suspension was

30 extracted with 125 mL of diethyl ether. The ether layer was separated, washed
with 75 mL of 10% aqueous sodium hydroxide, and then with 100 mL of dilute
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afford 0.1525 g of a powder that was repurified by flash silica
“chromat ography. 10 Elution with dichl oronethane afforded-9. ©kr(obp%9 of
an anal yti cal I¥ pure title conpound, np 80-90C, I H NWR (40 8

MHz. DVEO)
11.53 (s, WPHPBIHI38 (s, | H), 8.82 (s, | H), 7.70 (dd, 1HPCHUPORP04ES g 1y
"7.53 (s, 1H), 7.37 (dd, IH J=8.4, 1.9 Hz), 6.55 (dd, 1H. J=8 6.5 Hz),
2.22 Ei 3E)|) mmm@&hmlmw@ed@éépﬁgnfw m-?f&‘.’g‘b%?%d, -137?71
to -137.77 . IR (KBr) 3346, (broad., O.H stret.ch). .k —
s? retch)cm (1%)6352 (lép%lﬂ%)in 9%21‘31!1‘.{3 gﬂ(ﬁjg‘r ybs @@Wg@gﬁ%‘%ﬁ?’g?&'&iﬁ? %o F21 e
C 34.81 H :%eht.ga%[ng%'%é'gg?n cHGidO W 5 mimdiés, U6 sotlitioch Wik codcefitrdied  Exanpl es

3ato 12a in ow were prepared by the general procedure of
Exanpl es | ai@Rgtudao abxBNRIdTRe 41 avag parifishibyflash silia cheomatagmmehy FudoRr ed
utilizing combi natorial synthet

ic 25 methepdol [ OV ' riately
subst i fut ed pritvdichipfometiing kéFblo&E?ﬂgarfﬁ?’ﬁt.g‘?n%g@s/po%ﬁ?r&%F@g 223,78 Q%%gn d
hydr oxyl ami n : g@%e = -diddoi idthy"Bth&oghd wadhied evithbel ow. 67
22 Septenber%gsé’gucgv\ao 3 4%&#&%&%%%%?61%0% 0. 8- M. aut osanpl er vi al

in a metal bldglate hydsochitiechciti) The ofganic@hBselwassdriedt(MgB Q) andeonesngrated DMVE and -

40 p.L of the hydroxylamne (2 Msolution in Hunig s baseand I Min am ne
in DVF). A 0ifviduedb afforsi0.200 PoBr GRmddispredunt yas FIRpiet W HRE80IG | wer e

dded to the autps i al t I d for 24
hours. The r aBEr GASHA & pLe S HF ARG pY M lBh Bhronmud alth A | OF
with 20m of gglk wits ichlcPomdthanefBRAE0.b7RICE (1596) ofan aadlyvically Suretitlef

distilled water and the water |ayer washed again with 2 nL of ethyl
acet ate. The compbamiehp 80-80fd;c | ayers were allowed to evaporate to dryness
in an open fune hood. 10 The residue was taken up i

n 2 mL of_ 50%
acetoni tril e IENMR 400avHz BMSQ)ed 1143 (8 B 3p(e D82 §%d}ﬁhggé @b um
10 mMmx 25 ¢ 5 rj i _Si s vadized Wi t h
(105 .22 50, s GPHRLASE, B eR RS 5D, 6 Sk R
6.5 Hz), 2.22 (s, 3H);
15 I9F NMR (376 MHz, DMSO): § -126.24 to -126.29 (m), -137.71 to -137.77 (m);

IR (KBr) 3346 (broad, O-H stretch), 1651 (C=O stretch)em™1;
MS (CI) M+1 = 484.
Analysis calculated for C14H;BrF2IN203:
C,34.81; H, 2.09; N, 5.80.
20 Found: C, 34.53; H, 1.73; N, 5.52.
Examples 3a to 12a in the table below were prepared by the general

procedure of Examples 1a and 2a.

EXAMPLES 13a-77a
Examples 13a to 77a were prepared utilizing combinatorial synthetic

25 methodology by reacting appropriately substituted phenylamino benzoic acids

(e.g., as shown in Scheme 1) and hydroxylamines (e.g., (NHRga )-O-R7a). A

general method is given below:
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a linear ranp to 100% acetonitrile over 8.5 mnutes. Elution with 100%
~acetonitrile continued for 8 minutes.) Fractions were coljdasdstshbir 2003
nonitoring at 15 214 nM The desired fractions were evaporated using a
Zymar k Tuwoooozpi41The product was di ssol ved i n chl or of or m anir/useersedssr r ed
to a preweighed vial, evaporated, and wei ghed again to determ ne the

yi el d. The struct e 0BsmL aatfsmnple viw ins sretad plock wesadded 46 8L2d aSehMenber
2003 WD 00/ 37141 PCTI US99/ 30485 ~EXAMPLES 3a- 77a Exarrpl e mrlpoun_dMeltl ngVs
No. Poi nt () (shlutien of ie-acitl inrTOMIT andk mly of Biedwgroxirameine (2 BINR 56 75

phenyl am no) HHeHE A pRrA s DM Ay M i RaPRvai B medty 7

phenyl am no) Flﬁf‘éd(: ¥ha 56 g9dded to the autosampler vial, 'I'he reaction was allowed
6a5- Chl or o- ZP%-IO 0- 2- ngiﬂfﬁr gﬁ%nyoam no) - p105
(t er ahysdr opy neustaid for@dhonesazam de

573:2 IC::Ihlugx ﬁﬁid'rgli@ 2 rteth it %%W@ngﬂ@?é?égﬁt h@éﬁ&ﬁ@)z enzam de
9a4- Fl uor o- N?]%{g o?Fﬁg?ac% W T %@%ﬁ%@khe&%ﬂ@%%@ﬁﬂéﬂ%ter

10a4- Fl uor o- nyl"am no) -
and the water layer washed again with 2 mL of ethyl acetate. The combined

organic layers were allowed to evaporate to dryness in an open fume hood.

10 The residue was taken up in 2 mL of 50% acetonitrile in water and injected
on a semi-prep reversed phase column (10 mm x 25 cm, 5 uM spherical silica,
pore Size 115 A derivatized with C-18, the sample was eluted at 4.7 mL/min with
a linear ramp to 100% acetonitrile over 8.5 minutes. Elution with 100%
acetonitrile continued for 8 minutes.) Fractions were collécted by monitoring at

15 214 nM. The desired fractions were evaporated using a Zymark Turbovap. The
product was dissolved in chloroform and transferred to a preweighed vial,
evaporated, and weighed again to determine the yield. The structure was
confirmed by mass spectroscopy.
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142- 146 (terahydropyran-2-yl oxy)benzam de
"I I a4- Fl uor o- N- hydr oxy- 2- (4-cl uoro-2-net hyl - 133. 5-135 22 September 2003
phenyl am no) - benzam de 69 WD 00/ 3714122 Septenber 2003 PCTI US99/ 30485
Exanpl eCoWeoudsame| t i ngMS No. Point (C) (M H+) PCT/US99/30485
“12a4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no ) N- 107-109. 5 phenyl net hox vy
-Eéiﬂw rf@ami no ) - N- 399

benzam de 13a4- FI uoro 2- (4 |odo 2
met hoxy- benz a6 4
N- met hoxy- benzar ret 1yl - phenyl am no) -

3, 4-di fl uor o- N-iggt hoxy- benzam de ° H+

16a2- (4- Br ono- Zﬂgmet hyl - phenyl amano) - N- et hoxy- 342* Point (°C) (M-H")

3, 4-di f | uor o"DeRgan el Mdmd ) rckRyi-ghe Ay IRy DRSO N A B T30~ 2- G431 0do-
509 2-net hyl - phenyl am no) - benzam de

18a3, 4- Di f | uor o- 2- ( 4hydoeky-Bengambdel - phenyl ani no) - 445 N-i sopropoxy- benzani de
19a2- (4- Br ono- 2- net hyl - phenyl am no) - 397

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

20a4- Fl uor o- N- (fh =n- &CHlFBINEBYdrbxy-2((4-<ibd 2-methyl-  65dec
phenylamino)-benzamide
52  5-Chloro-N-hydroxy-2-(4-iodo-2-methyl- 62-67

phenylamino)-N-methyl-benzamide

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

7a  5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N- 64-68

methoxybenzamide
82  4-Fluoro-N-hydroxy-2-(4-fluoro-2-methyl- 119-135

phenylamino)-benzamide

9a  4-Fluoro-N-hydroxy-2-(2-methyl phenylamino)-  101-103

benzamide

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

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

phenylamino)-benzamide
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465 2- net hyl - phenyl am no) - benzarni de 70 22 Sept enber 2003 WO 00/37141
PCTI US99/ 30485 Exanpl eConpound Mel ti ngMs No. Poi nt  ( C) ( Mobteptember 2003
21a3,4-Difluoro N-(furan-3-yl nethoxy )-2-(4-iodo- 483

2- et hy| WEheOR7E4ni no) - benzani de  22a2- (4- Br ono- 2- et hyl - phBRYPSIHINS® - 435
3,4-difluoro-N-(ft=-3-yl nmet hoxy)-benzam d e

23a5- Brono- 3, 4-di fl uoro- N- (furan-3-yl net hoxy)- 561

2- (4-i odo- 2--ethy—pheryam-Reor—henzantde : MS
24a5- Br omo- NEBEPI®- enyl oxy) - 3, 2 Spmeoend” 536 Melung
2-(4-iodo-2-ne | - phenyl am no) - benzam de Point (°C) (M-HT)
25a4- Fl uor o- 2- (4°i odo- 2- net hyl - phenyl ami no) - N- 423

- 2- yny XY}z SWIEK Yado- 2-108410915- phenyl ani no) -
R o

27a3, 4- Di f | uor o- 2- ( phemdmethoxpibepramideny| ami no) - 455 N- (|
- et hyl - prop- 2- ynyl oxy) - benzam de 2- (4- Brono- 2- net hyl - phenyl am no) -
28a3, 4- df | uoro- N- (1- net hyl - prop- 2-ynyl oxy) - 407 benzam de

29aN- (But - 3-yny4 XY ) Frudrodh {4 160d22 Aackify iphéfylamino)-N- 399

methoxy-benzamide

14a  3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 4.17
N-methoxy-benzamide .
15a  2-(4-Bromo-2-methyl-phenylamino)- 369

3,4-difluoro-N-methoxy-benzamide

16a  2-(4-Bromo-2-methyl-phenylamino)-N-ethoxy- 342%
3,4-difluoro-benzamide (M-EtO)
17a 5—Bromo-N;ethoxy—3,4-diﬂuoro-2-(4~iodo— 509

2-methyl-phenylamino)-benzamide

18a  3.4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 445
N-isopropoxy-benzamide

19a  2-(4-Bromo-2-methyl-phenylamino)- 397
3,4-difluoro-N-isopropoxy-benzamide

20a  4-Fluoro-N-(furan-3-ylmethoxy)-2-(4-iodo- 465
2-methyl-phenylamino)-benzamide

70



455 2-net hyl - phenyl am no) - benzam de 71 22 Septenber 2003 WD 00/ 37141

“PCT/ US99/ 30485 Exanpl e Conpound No. 30a 22 September 2003

2- (4- Brono- 2- met hyl - phenyl am no) - N- (but - 3-ynyl oxy) - 3, 4-di f1 uor o- benzam de
3la 5- Br owo awsgitit - 3- ynyl oxy) - 3, 4-di f | uor o- PCT/US99/30485
2-(4-iodo-2-net hyl - pheny] am no) -benzam de 32a i

3, 4- Di f| uor o-Bxdmipleodo- 2- net hyl - pfempbamd no) - N- (3 Melting MS

- phenyl - prop- 2-ynyl oxy) - benzanm de 33a 3, 4-Di fl uoro- 2- (4; br : 2- et hyl -
phenyl am no) - N-{S- phenyl pr op 2- ynyI oxy)- benzam de 34§,omto(ge) {ﬁ'ﬁw)

3, 4-Di f| uor o—-NF=3—3—+ P10 :

2-ynyl oxy] - 2- (A?cllr"iodo-q‘ %W@PHW“@@‘H@T%W 6BOXYBQ;{§3%§°5€ 35a 483

2- (4- Brono- 2- et hyl dpgﬁﬂgjl?ﬁb gﬁ,ﬁla@ro N-[ 3-(3-fl uoro-phenyl) - prop-
2-ynyl oxy] -benzam 36 D|f| uoro N-[ 3-(2-fluoro-phenyl)-prop

2-ynyl oxy] - 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de 37a

5-B 3,4-dif] 2- f| h -
pro[)OgOynyI oxly] uor@'ﬁﬁ'h%oé u%yi) B e%’%‘m'no)-benzamde Mel t i né"’ﬁ/s
Point (C) (M H¥) 4073,53&&5&344«%@ -3-yimethoxy)-benzamide

23a  5-Bromo-3,4-difluoro-N-(furan-3-ylmethoxy)- 561
2-(4-iodo-2-methyl-phenylamino)-benzamide

24a  5-Bromo-N-(but-2-enyloxy)-3,4-difluoro- 7 536
2-(4-iodo-2-methyl-phenylamino)-benzamide

25a  4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 423
(prop-2-ynyloxy)-benzamide

26a  3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 441
N-(prop-2-ynyloxy)-benzamide

27a 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 455
N-(1-methyl-prop-2-ynyloxy)-benzamide

28a  2-(4-Bromo-2-methyl-phenylamino)- 407
3,4-difluoro-N-(1-methyl-prop-2-ynyloxy)- ’
benzamide

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

2-methyl-phenylamino)-benzamide
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535 487 535 613 72 22 Septenber 2003 WD 00/ 37141 PCTI US991 30485 Exanpl e
Compound Melti ngMs No. Point (C) (M H+) 38a 22 September 2003
3,4-Diflugro-2-(4-iodo-2-net hyl - phenyl am no) - 557*
N- ( 3- net hwq@-ﬁﬂﬁu‘ﬂnyl pent-2-en-4-yniyloxy)- b * (MH) id Enzam &8s
2- (4- Br ono- 2~apt-hyH-—phery-ar-Re) oltin MS
39a3, 4- di f | uoFARIRI8- net hyl - 5- phergﬂn?fﬁ’élﬂfl- 2-en- 510 4- yn% oXy) - benzani de
40aN- Et hoxy- 3, 444] f| uoro- 2- (4-i odo- 2- net hyl - 431 phenyl paﬁmq)c)bemlﬁ e 41
a2- (4- Brono- 2- net hyl - phenyl am no) - N- et hoxy- 3 83 3, 4-di fl uoro-benzam de
42a4- Fl uor o- Z=¢ 0d0y.. B_?&nﬁ’dib:zﬂéiﬁﬂ HRAVIESIAN)-NLBhtPr 0poxy- benzamni d407
43a3, 4-Di f | uor o?{%m% do- 2- net hyl ™~ ?heg%rll am no) - 445
3-ynyloxy)-3,4-diflucro-benzamide

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

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

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

benzamide

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

benzamide

35a  2-(4-Bromo-2-methyl-phenylamino)- ' 487
3,4-difluoro-N-[3-(3-fluoro-phenyl)-prop-
2-ynyloxy}-benzamide

36a  3,4-Difluoro-N-[3-(2-fluoro-phenyl)-prop- 535
2-ynyloxy}-2-(4-iodo-2-methyl-phenylamino)- °
benzamide

37a  5-Bromo-3,4-difluoro-N-[3-(2-fluoro-phenyl)- 613

prop-2-ynyloxy}-2-(4-iodo-2-methyl-

phenylamino)-benzamide
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N- pr opoxy- benzam de 44a2-( 4- Bronp- 2- net hyl - phenyl am no) - 397

"3, 4-di fl uor o- N- pr opoxy-benzam de 22 September 2
45a5- Br ono- 3, 4-di fl uor o- 2- (4-i odo- 2- net hyl - 523 eptember 2003
phenyl am W) ed8#bpoxy- benzani de PCT/US99/30485

"46a4- Fl uor 0- 2- (4-i odo- 2- net hyl - phenyl am no) - N- 427 i sopropoxy-benzam de 73
22 Septenber 2003 WO 00/ 37141 PCTI US99/ 30485 Exarrpl eCorrpound IVEI ti ngI\/B
No. Poi nt ( C) (M-t)—47a3 ' 4—i-066 ;
N-i sopr opoxy- Hesmnle de 48a2 (4- Br Qﬁﬂlm%t hyl - phenyl am )e

3, 4-di fl uor o- N- hgopr opoxy- benzam de o +
49a5- Br ono- 3, 4- 1T uor o- 2- (4-i odo- 2-met hyl - 523 phenyl al:n noS © -HY

N-i sopr opoxy- hinidds 0- Z- (4-1 0d0- 549
2- met hyl - phenyl ant no)* enzam&%‘ihg%ﬁﬁ@i&@h@ng met hyl - phenyl am no) - N- 409
cycl obut yl oxy- 3, 4- di N-(Btmethybhgpheiyleent-2-en-4-ynyloxy)- *(M+H)
52aN- Cycl opent yl oxy-4-fl uqro-2-(4-i odo-2-net hyl - 453 phenyl am no) - benzam de

'53aN- Cycl opent yl oxy- benzamids yor o- 2- (4-i odo-

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

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

phenylamino)-benzamide

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

3,4-difluoro-benzamide

42a  4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 427
propoxy-benzamide
43a  3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)- 445

N-propoxy-benzamide

442  2-(4-Bromo-2-methyl-phenylamino)- ‘ 397

3,4-diflnoro-N-propoxy-benzamide

45a  5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl- 523
phenylamino)-N-propoxy-benzamide

46a  4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- | 427

isopropoxy-benzamide
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471 2- et hyl - phenyl am no) - benzam de 54a2- (4- Br ono- 2- net hyl - phenyl am no) - N-

423 cycl opentyl oxy- 3, 4-di f| uor o- benzam de 22 September 2003
55aN- Cycl opro gl met hoxy- 4-f | uoro- 2- (4-i odo- 439
. 2- et hyl M@ ki no) - benzani de PCT/US99/30485

56aN- Cycl opr opyl nmet hoxy- 3, 4-di fl uor o- 2- (4-i odo- 457

2- met hyl - phenyl am no) - benzam de 74 22 Septenber 2003 WO 00/ 37141

PCT/ US99/ 304‘8?‘5( rpteCoTpuuTdVER ] NO. POl nt (C) (W .

57a2- (4- Br oo ATy hyl - phenyl ani ﬁ%?f“?ﬁé‘%g Micking MS
cycl opropyl met hy- 3, 4-di f | uor o- benzam de Point (°C) (M-H™)
58a5- Br onp- N- cycl opropyl met hoxy-3,4 -difluoro- 435 2-(4-]odo-2-nethyl
phenyl am no) ™ 5@a4- H_aDiflucrol2h(4-fstio-2niethyiypheptismiodm no) - N- 505 445
(2- phenoxy- et hoxy) - benzam de )

60a3, 4- Di f | uor o- 2- ( Niispeerexydengamii§eny| ami no) - 523

N- ( 2- phenoxy- et hoxy) - benzam de 61a2- ( 4- Bronp- 2- net hyl - phenyl am no) - 475
3, 4-di fl uoro- N- (2- phenoxy- et hoxy) - benzam de

62a4- Fl uor 0- 2- (44ai odo(42BraheL2lmetheRyheylardhoN 481 : 397

3,4-difluoro-N-isopropoxy-benzamide

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

phenylamino)-N-isopropoxy-benzamide

50a  N-Cyclobutyloxy-3,4-difluoro-2-(4-iodo- 457 .

2-methyl-phenylamino)-benzamide

512  2-(4-Bromo-2-methyl-phenylamino)-N- 409
cyclobutyloxy-3,4-difluoro-benzamide

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

phenylamino)-benzamide

532  N-Cyclopentyloxy-3,4-difluoro-2-(4-iodo- 471

2-methyl-phenylamino)-benzamide

54a .  2-(4-Bromo-2-methyl-phenylamino)-N- ’ 423
cyclopentyloxy-3,4-difluoro-benzamide

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

2-methyl-phenylamino)-benzamide

56a  N-Cyclopropyimethoxy-3,4-difluoro-2-(4-iodo- 457
2-methyl-phenylamino)-benzamide
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(t hi ophen- 2-yl net hoxy) - benzam de
" 63a3, 4-Di fl uor o- 2- (4-1i odo- 2- net hyl - phenyl am no) - 499 29 September 20
N- (t hi ophen- 2-yl net hoxy) - benzam de 2- (4- Brono- 2- et hyl - pheny ?pa%r]nn%r 2003
64a3, 4- diwowwsT4N- (t hi ophen-2-yl met hoxy) - 451 benzami de PCT/US99/30485

" 65a4- Fl uor o- 2- (4-i odo- 2- et hyl - phenyl am no) - N- 439

(2-nethyl - al | yl oxy) - benzam de 75 22 Sept enber 2003 WO 00/ 37141
PCT/ US99/ 30485 - -eCorpodhd TN MS
66a34D|qu@@111P1‘(4|0d02 et hyFOrpl Iamno)- 457 ing

N- (2- et hyl - al Ryl oxy) - benzam de 67a2- (4- Brono- 2- net hyl -pagnydyam +410
3, 4-di fluoro-N(2-net hyl -al | yl oxy) - benzam de (04 M)H )

68aN- ( But - 2-&TTyt XYYy tQyl - 439 409
phenyl am no) - bézgam d@-%é Ké ?éﬁ?&gr% ?oxy Iﬁ 4-di fl uoro-2-(4-iodo- 457
2- et hyl - phenyl am n@}rclbpmm:dho%@a}c{;ﬂuﬁbdxmmrdet hyl - phenyl am no) - N- ( but -

410 2-enyl oxy)-3, 4-di fl uoro-benzam de
71a3, 4-Di fluoro-2..(4-iodo-2-nethyl -phenyl am no) - 441

58a  5-Bromo-N-cyclopropylmethoxy-3,4-difluoro- _ 435

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

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

6la 2-(4-Bromo-Z-méﬂlyl-phcnylaxnino)- ‘ 475
3,4-difluoro-N-(2-phenoxy-ethoxy)-benzamide

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

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

64a  2-(4-Bromo-2-methyl-phenylamino)- 451
3,4-difluoro-N-(thiophen-2-ylmethoxy)- ’
benzamide

65a  4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N- 439
(2-methyl-allyloxy)-benzamide
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N- (prop- 2-ynyl oxy) - benzam de 72aN- (But - 3-ynyl oxy) - 3, 4-di f| uor o- 2- (4-i odo-
455 2-net hyl - phenyl am no) - benzam de 2- (4- Brono- 2- net hyl - phesypkahhdiOhobt

73a( 4, 4-di net hyl - pent - 2-ynyl oxy) - 3, 4-di fl uoro- 449 benzamd
74aN- (But WRMBA YY) - 3, 4- di f | uor 0- 2- (4-i odo- 457

2- met hyl - phe

PCT/ US99/ 3048E:@mpie| eConpound MelGameavedno. Poi nt
t hyl - phenyl am no )-N-(but- 410
| uor o- benzaami de

75a2- ( 4- Br onp- 25
2- enyl oxy) - 3, 4- ﬁ

e
PCT/US99/30485

Point (°C) (M-H1)

16aN (3. or U e o T P 5 RO i i
- i 0do- 2- net hyl - pheny INu2-eothyi-allgioky)-béreamideet hox - benzam de*Cl D.

Phar macol ogi cal Activity The anticancer activity of the conbinations

provi ded by this invention has

been evaluated in standard assays desi gned

e e b AR T D

col on 26 carci nona cé
"proved to be nore ef 3 £4difivdns-N-(Punetiyvl-Adyloagdehzahidae, thus establishing a -

surprising synergistic effect. The colon 26 carcinoma cells were

S, pac ation

originally collected froma nouse that had undergone surgery to renove the

infected sectioggof tI\h-?Bﬁt%—%leo%;}gt-ﬁ{lgro-@-m-foagg-ﬂth?’}/-ai | abl e from gyt hern

69a

70a

7ia

72a

73a

74a

phenylamino)-benzamide

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

2-methyl-phenylamino)-benzamide

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

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

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

2-methyl-phenylamino)-benzamide

2-(4-Bromo-2-methyl-phenylamino)-N-
(4,4-dimethyl-pent-2-ynyloxy)-3,4-diflucro-

benzamide

N-(But-2-enyloxy)-3,4-difluoro-2-(4-iodo-
2-methyl-phenylamino)-benzamide

457

410

441

455

449

457
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10 Research Institute (Birm ngham Al abama, USA). The cells were cul tured
“to approximately 80% confluency on Day O of the assay. Ab ghdtdniirooast er
the 80% confluency was established, dinethylsulfoxide (DVBO was added to
one set oWOM&I4 to act as untreated controls. Paclitaxel PGE/USINI0485
“concentrations_of 30 nMand. 100 nM was_@.d.dgd_t_g_gt_he;_s%tée—_e#—eem—ﬁl-l of
the cells wer Exampithat ed at 38C €empeundig hours, at whiMEUpgne S

i nhi bitor 2-(2-chl oro-4-iodophenyl am no)--N e (0 +

cycl opropyl neth -3, 4-di fl uorobenzam de (PD184352), atPoéntc(ocn:)cengMélfli })n of

1.0 m cronol ar s—atged—toone; S DeR-control cells, andpto the
cells containi ﬂ?t h '@\;%TOE{S’F%%"W 'leth- é&@@c’%acq f’df axel. Al cell sm\}gre
again incubated for oagyRegi-tucinhordSensamnideeri od. The cells were harvested
fromthe growh medium 20 and were fixed in ethanol. The cells were then
treated with FITC (fluorescein 77 WD 00/ 37141 22 Septenber 2003

PCT/ US99130485 | sot hi nat e).- | abel leQidin (Sigma). Bindin f

phal | oi di n-Fl TCI7$% é@%ﬁ N I?éﬂp@éﬁ'gpgﬁ'g?eogéserves as a neasu%g@of
apopt osi s. Propi di umpi@dbgé2-n@Bylahenylagieg-beazdniide t r eat ed and contr ol
cells for the purpose of staining all cells. The extent of apoptosis of
tunor cells was neasured by flow cytonetry analysis. 5 Figure 1 shows the

results of the regqi a . e ) | that the vehi al one
(DVSO) caused n%?aeff35@%@@%18{%%@9@8?8‘3%%%“@|| death) of tg K? col on
26 carci noma cells. 'ﬁﬁ@lylyﬁb’thbghbaizhﬂﬁde:aused about 5% i ncrease of *CI
apoptosis at _3Q0 nM and paclitaxel cai 0% i and
about 9% i ncrease at 30 nM Surprisingly, the conbination of MEK inhibitor
and 10 paclitaxel (at 100 nM caused a dramatic 44% i ncidence in the
programed c&. I[Phafifaddlogiéal Areivitar ci nona cells. At the 30 nM concentration
of paclitaxel, the conbination caused about an 18 % i nci dence in
apoptosis. These results establish the conbination of MEK inhibitors and
pacl i taxel provi derhetwhtibhticer AdivRNbE O combirgitiony piovidgl Py ¢t aotentien hes ki | | i ng
cancer cells, and accordingly is useful to treat 15 pati en‘I]s SH{feri ng from
cancer and i beereevhlugted incdandars;assays designad to gregsyre BRUCAREEHEIRES T B peat ed,

and the results (sege Fjqure 2) . cC LI s i i -of: ohi s
i nvent Son ar @’R&%agfcﬁﬁ CPJS&FIE‘@S&Y Lﬁ‘ﬁa%@&hﬁ%&q’&@g’ﬁ‘%‘%ﬁs’ #‘%%P@hscgggo r?g:I t}soinudy,
DVSO di d causgiEMER dHibitctohdvedeabd mae effisheibus thineittar agent alte, tiuser ved

with the 30 nM concentration of paclitaxel_alone. The ,
establishing a surprising synergistic effect. The colon 26 carcinoma cells were

originally collected from a mouse that had undergone surgery to remove the
infected section of the colon, and are now readily available from Southern
10 Research Institute (Birmingham, Alabama, USA). The cells were cultured to
approximately 80% confluency on Day 0 of the assay. At 72 hours after the 80%
confluency was established, dimethylsulfoxide (DMSO) was added to one set of
cells to act as untreated controls. Paclitaxel at concentrations of 30 nM and
100 nM was added to other sets of cells. All of the cells were incubated at 38°C
15 for 48 hours, at which time MEK inhibitor 2-(2-chloro-4-iodophenylamino)-N-
cyclopropylmethoxy-3,4-difluorobenzamide (PD184352), at a concentration of
1.0 micromolar, was added to one set of the DMSO contro!l cells, and to the cells
containing the two concentrations of paclitaxel. All cells were again incubated for
an additional 48-hour period. The cells were harvested from the growth medium,
20 and were fixed in ethanol. The cells were then treated with FITC (fluorescein
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20 MEK i nhi bitor 2-(2-chloro-4-iodopheny]am no)-N-cycl opropyl net hoxy

3, 4-di fl uorobenzam de (PD184352) caused about an 18% i ncisg thberaR@Bt osi s
when adm ni stered al one, and paclitaxel caused only about an 11 % i nci dence
when admi W@ 84 at 100 nM al one. As in the assay results BFEU§ERME5Hp0ve,

the conbination of MEK inhibitor and paclitaxel caused,a mati c and
unexpect ed 2isothioeyanate)-laheled phalioidin (Sigraa ﬁm%%ﬁhaﬁe@l@f ﬁ-g ® her

establish the antitu cti Vit [ ' 'Eﬁlﬁ_g[]-pd{dghis

i nventi on. AﬁSE’ gpe%ﬁacﬁﬂﬁeﬁ?béy sgggggyagagg&g%?“ ehb@gfis{ﬁr?ﬁig -129 col on
carci noma  C@lak aisoBddéd foali@trestdd and control cells for the purpose of staining all cells.

2- (2-chl or o- 4-1 odophenyl am no) - N-cycl opr opyl net hoxy- 3, 4- di fl uor.ohenzam de

(PD 184352) libe exteutefapopiesis of turner cellsivas seagyred By SlossFROBEBH DAFSIENd i n

conbi nation (see ELgur . ain.. t C I.pat] ) AN and
sel ect i%ve NEf( i nhi bgqﬁ)? 5%‘%‘3%,@8 T "Sé’??rrt%?rtgf%fjpl %c%%ybgée%%%{fghﬁgﬁ%f t her
agent  al one theAhRle SR 0)2@sed ndffee! S dpbbtdXis (Prisfnitettiz!ideathher

support for the clains of the present invention was provided by the use of

non- smal | cebf thewalpnc2fr earginema eells. The MEK jinhipiter g hoyt A meEeass o ocol

used previously for the,colon cell 1in I ' , - set of
experinments a osb%?tfjg)rqpéna@rﬁ?cﬁgﬁ(gi (fa[uggdnablogt E)#H{i’ﬁﬂég%%ﬁgﬂ?m% I ne
treated w thadsxob, HcRase & 39HOMESurprisingly, HedbaibindtipnddMEKohhibiopamsi s t han
the colon lines (41 %at 10 nM Taxol). Ten nanonol ar Taxol wth 1

i crordl ar Ppaclida@batJad eV caused 4 drematin 44% incidpagstipsheprogoammed edlke) . The

A549 cell s appear .to be.quite.sensi.tive.,t0 Taxol. al 1 Sept enber
2003 LAl NG Bth B the cafcinbima GellR AT thel é’PP%CH%r\%*%?% Hgg%rlﬁ)t%l?%’gtée a nitotic
i nhi bi tor andodnhinMidh cdudéd MduPhn 1896 iRidentd th A96tosis) Thedetresultbastablislvi vo
activity. 2. A synergistic anticancer conbin inhibitor has in_vivo
activity. 3. thEembinationaf MEK artubiters agd paclitrxsl pravidedeeihis Myenianist i ¢

i nhi bi.tor is sel.ected

i nbl asti ne, SWHW%IVEﬁ?fgt,EV%%&‘ l Iﬁ%:%)&(ﬁe?lf Fn%llsd gr?f%c%)é?dingly R o e v
15 patients suffering from cancer and in need of treatment.
The assay described above was repeated, and the results (see Figure 2)
confirmed that the combinations of this invention are useful to treat and control

cancer. In this second study, DMSO did cause measurable cell death, somewhat

similar to that observed with the 30 nM concentration of paclitaxel alone. The

20 MEK inhibitor 2-(2-chloro-4—iodopheﬁy]amino)-N-cyclopropylmethoxy-
3,4-difluorobenzamide (PD184352) caused about an 18% incidence in apoptosis
when administered alone, and paclitaxel caused only about an 11% incidence
when administered at 100 nM alone. As in the assay results discussed above, the
combination of MEK inhibitor and paclitaxel caused a dramatic and unexpected

25 increase in cancer cell death. These results further establish thé antitumor activity
of the combinations provided by this invention.

Another cell culture assay was carried out using HT-29 colon carcinoma
cells. Paclitaxel and 2-(2-chioro-4-iodophenylamino)-N-cyclopropylmethoxy-3,4-
difluorobenzamide (PD184352) were evaluated for their effect on apoptosis alone

30 and in combination (see Figure 3). Again, the combination of mitotic agent and
selective MEK inhibitor proved to be more efficacious than using either agent

alone.
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4. The conbi nation according to Caiml wherein the MEK inhibitor is a
-phenyl am ne conpound of Fornmula 1: | wherein: R is h@@@gﬂﬁgnmgxgngy ,
Cl -C8 alkyl, C1 -C8 alkox , halo, rifluoronethyl, or CN;

hydr ogen; wB303f¥4: and R5 i ndependently are hydrogen, hydr mcy‘/Uslsmisass
‘trifluoromethyl, C1 -C8 alkyl, C1 -C8 alkoxy, nitro, CN, or -(0 or

NH) M (CH2) n- Rg, WiFeftherippors foryhis clgimns offthel presgnt mmﬂ,onovasmfﬁowd@:bﬂﬂle nis

0- 4; 0 80 22 Septenb 200 714 PCT] V 3 R 0 and
R 1 {T]nlcinenggﬂﬂﬁ Daﬁﬂéalh‘gﬂelif B ﬁg‘r&m@f‘eéoé‘g%ﬂ%m&mfr&ﬂ’éwg% ‘F’g vvitha?he
nitrogen to whi epglic ring
optionally cB‘?Ftdgﬁ ﬁ%ﬁgﬁﬁ%r%ééélgg@ggﬁ%polﬁgﬁe ﬁggf gl?l gbtn%(r%%t se g?:?ed fromO,
S, NH or N Gad pbiffortddind répefitios ::C?JERY . Tiet tumoo liye freateONRORTaxoDONRNRIOR1 1,

or CH2OR7 ; R6 and R7 |ndependent are hydrog C8
al kenyls,  C2slesved kigh hlg(lq;opcléin@g) APRposis than tﬁe ﬁekoé‘rlggﬁ ?‘W’ éfa“tcfi‘}ﬁ‘

ycl oal kyl, o cl tyi or 3

het er oat ons rr?éccﬁ%cf nénr r%l%af‘ag% Nﬁﬂl[ﬁ&%&%‘%F?ﬁﬂs agen%4i‘}1{)0 R7 toget her
with the ni tﬁ@gﬁﬂcémay@pﬁialst(b%ﬁna;reeseat The Hesd9celiphmsicar o 13 qitersendidve cycl i c
ring optlonahﬁ¥ containing 1, 2, or 3 additional heteroatons selected from
0, S, NH, ortoNlanakgloneand mhereln any of the foregoing al kyl, al kenyl,

aryl, heteroaryl, heterocyclic, and allcynyl groups can be unsubst i t ut ed
or substituted 15 by hal o, hydroxy, C -C6 al koxy, amno, nitro, C-C4

al kyl am no, di (Cl-C4)al kyl am no, C3-C6 cycl oal kyl, phenyl, phenoxy, C3-C5
het eroaryl or heterocyclic radical, or C3-C5 heteroaryl oxy or heterocyclic
radi cal -oxy; or a pharnaceutically acceptable salt, ester, am de, or
prodrug thereof.
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20 5. The conbination according to Claim4 wherein the MEK inhibitor is a
phenyl am ne selected from [4-Chloro-2-(1

Htetrazol -5-yl)-phenyl (4-i odo- 2- net hyl - phenyl ) amni ne; | 22 September 2003
(4-1o0do-2- et hyl -phenyl )-[2-(1 Htetrazol -5-yl)-phenyl]am ne; 25
[4-Nitro-2-(1 Htetrazol -5-yl)-phenyl -(4-iodo-2-net hyl - phenyl )- am ne;

4- Fl uor o- 2- (4-i odo- 2- net hyl phenyl am no) benzoi ¢ aci d;
3,4,5-Trifluoro-2-(4-iodo-2-nethyl - phenyl am no) - benzoi ¢ aci d;

3, 4- Di fl uor 0- 2- (4-i odo- 2- net hyl - phenylG#IMS) - benzoi ¢ acid; 81 22 Septenber
2003 WD 00/ 37141 PCT/ US99/ 30485 5-

Br onp- 3, 4-di fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - benzoic acid; 5 10 15 20
25 30 5-Chl oro- 2- (4-i odo- 2- et hyl - phenyl am no) - benzoi ¢ acid; Sodi um

5-Chl oro-2 - (4-i pdo- 2aneithihcePbibia8bi WHikh BeRZRE Enitotic inhibitor and a MEK

5- Br ono- 2- (4-i odo- 2- met hyl - phen%Lantno%-benzoic,acid; 2- (4-1o0do- 2- net hyl
phenyl ani no) - ni PpGitHerbGria thedylhh inhibiten pas i vive agtiyily o qo- 2

met hyl - phenyl am no) - benzoi ¢ acid; 2-(4-1odo-2-nethyl - phenyl am no) - benzoi c
acid; 5-Fluoro-2-(4-iodo-2-nmethyl - phenyl am no) - benzoic acid;. . ..

5-1 odo- 2- (4-i od 022- ne@ﬁweg%ﬁ@ﬁml ASER 8()"3 %aﬁifg?vg?caggagnses a mitotic inhibitor and

2, 3, 55Tri f | uor o- #nEk inBERor2wh@EiR e NIRIe MiniaeT RR)in BeaZeivRy.aci d;  2- (4-1 odo-
henyl am no) - 5- met hoxy- benzoi ¢ aci d;

5- Met hyl - 2- (4-i odo- 2- net hyl - phenyl am no) - benzoi ¢ aci d;

2- (4-1 odo- 2- net hyl - phemydoaBinatgr #cditing @ Gigitz Divierdia itlek; mitotic inhibitor is selected

from paclitaxel, docetaxel, vincristine, vinblastine, vinorelbine, and vinflunine,

4. The combination according to Claim 1 wherein the MEK inhibitor is a phenyl

amine compound of Formula I:

f:z ya
Ry

10 Rs I
Brorl

wherein:

R is hydrogen, hydroxy, C1-Cg alkyl, C1-Cg alkoxy, halo, trifluoromethyl, or CN;
Ry is hydrogen; |
R3, R4, and R5 independently are hydrogen, hydroxy, halo, trifluoromethyl,
15 C;-Cg alkyl, C1-Cg alkoxy, nitro, CN, or -(O or NH),-(CHp)-Rg, where Rg
is hydrogen, hydroxy, COOH, or NR1gR11;
n is 0-4;

misOorl;
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2- (4-Brono- 2- met hyl phenyl am no) - 4-fl uor o- benzoi ¢ aci d;

2- (2- Brono- 4- i odo- phenyl anno) - 5- ni tr o- benzoi ¢ aci d; 22 September 2003
2- (4- Brono- 2- et hyl - phenyl am no) - 3, 4-di f | uoro- benzoi ¢ aci d;

_5- Chl or o- W@ 20/8%2dt oxyet hyl ) - 2- (4-i odo- 2- net hyl - pheny! ani no)EC'HHﬁ%'@r?i‘%fe;
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de;

4- Fl uor o- 2- (4- i odoR3graatdRyl1- mdmeydqnﬁymhm:mnmﬂlb@&a&maemkentogethel’
N Et hyl - 4-fl uor o- 2- (4-i odo- 2- net hyl - phengl am no) - benzani de;

4- Fl uor o- 2- (4- i odo- 2- metit thp nisrogem td Whic they-age artachgd canisomplete rdel0

4- Fl uor o- 2- (4-i odo- 2- mtﬁﬁﬁ]ﬁheﬁrﬁll am (?%%Bzgiy(céﬁteté?zfl gaﬁh}mng\enzam de;

5- Br ono- 2- (4-i odo- 2- net
5- Chl or o- 2- (4- i odo- 2- mehbitteapdifdidiafedrom O, N, NHTeE RyC1-Caadigapm de;

[ 5- Chl or 0o- 2- (4-i odo- 2- net hyl - phenyl am no) - benzoyl am no] acetic acid,

4- Fl uor ®- 2- (4- i odoz3s OBOBY, 1BReRN] NB,g,R COBBIR abi Qe OFYy; 22
Sept enber 2003 WD 00/ 37141 PGT/ u‘éjgg/s * Ry 2

5- Br onp- N- ( 2- hydr oRy-aatl R/ ind@pepdentlydoe Bydregdny Cq fPpaliyiap iy alkbmylzani de;
N, N-D|ethyl 4-fl uoro-2- (4-i odo- 2- net hyl - phenyl am no) - benzam de; 5

4-Fluoro- N {3-[4-(2- hydize&ga&mﬂloccb}@ larylahet}ﬂmp%pyl -

2- (4-iodo- 2- nmet hyl - phenyl am no) - benzam de;
N, N- Di et hyl - 2- ( 4-i odo- 2C3£wcyc§mélwmﬁm6m@ym0@%1m%wwwﬂgl
N- But yl - 4-f | uor o- 2- (4 I gdo-

phenyl nQ) d
5- Chl or o- N, N- di et hyl - 40r3>hﬁser26%w$91|eﬂsﬁ R 9n$>5§19 OI% aﬁ%@z&ﬁ%‘dé‘“‘*
5- Bronp- 2- (4-i odo- 2- rret nyI benz
5- Bront 3, 4- di f | uor o- N- {2t ﬂg‘?ﬂ‘ 9'?‘503211 %wgﬁhgﬁ/ez et ﬁé‘& coiplete a
3-10 member cyclic ring optionally containing 1, 2, or 3 additional
heteroatoms selected from O, S, NH, or N alkyl;
and wherein any of the foregoing alkyl, alkenyl, aryl, heteroaryl,

heterocyclic, and alkyny! groups can be unsubstituted or substituted
15 by halo, hydroxy, C;-Cs alkoxy, amino, nitro, C;-C4 alkylamino,
di(C;-Cs)alkylamino, C3-Cs cycloalkyl, phenyl, phenoxy, C3-Cs
heteroaryl or heterocyclic radical, or C3-Cs heteroaryloxy or
heterocyclic radical-oxy;
or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof.

20 5. The combination according to Claim 4 wherein the MEK inhibitor
is a phenyl amine selected from:
[4-Chloro-2-(1H-tetrazol-5-yl)-phenyl(4-iodo-2-methyl-phenyl)-
amine; | ’
(4-lodo-2-methyl-phenyl)-[2-(1H-tetrazol-5-yl)-phenylJamine;
25 [4-Nitro-2-(1H-tetrazol-5-y!)-phenyl-(4-iodo-2-methyl-phenyl)-
amine;
4-Fluoro-2-(4-iodo-2-methylphenylamino)benzoic acid;
3,4,5-Triftuoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid;
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phenyl am no) - benzam de; 15

N- (2, 3- Di hydroxy-propyl) -3, 4-di fluoro-2-(4-iodo-2-nmet hyl -, September 2003
phenyl am no) - benzani de;

5- Br onp- 3VW@-08B3THUOr 0- 2- (4-i odo- 2- et hyl - phenyl ani no) - N ( 2- FIGT&IS993P85|

-yl -ethyl)-benzam de; 3, 4-Di fl uoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-nethyl -
20 phenyl ani no) - benzanf-dromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic

N- (2, 3- Di hydr oxy- gr.?.pyl ) -4-fluoro-2-(4-iodo-2-nmnet hyl -

phenyl am no) - ben *de;

3,4-Difluoro-N(3- hydr9&%&5@@@-%&&¢ﬁe&9ﬂﬁh&yﬁiﬂ¥)—bmoic acid;

phenyl am no) - benzam de; , _
5- Br ono- 3, 4- di f | uor o- 28¢dumdeChRrert(HyibdpBansthyl-phesylaming)sbenzoate;

pyrroljdin-1-yl-ethyl):henzan de. . s

5- Br oné)- 3, 4-di f | uor o- 23 19’?38'%&2{09812@?%}73%%83'??&&” acid;
(2-pyridin-4-yl -ethyl )2-?43-{137&Q—Qﬁihyl-phenylamino%-s-nin'o-benzoic acid; _

4- Fl uor o- N- (2- hydr oxy- et hyl) - 2- (4-'i 0do-"2- net hyl - phenyl am no) - 30 benzami de;
5 -Brono- N-(3 -di met hy4-&hlaro-2pieiogdo2-Bethybplisnytaming)-penzotroasid;

2- met hyl - phenyl am no) - m de; .8 2 Septepber 2003, - WD 00/ 37141
PCTI US99/ 30485 5- Br onﬁ@@%fﬁ%&ﬁé%ﬁ%&%%ﬁ B phenyl ami no) - N-
(2-nor phol i n-4-yl - et hyd_ 123815882 -methvl-phenviamino)-b : id:

3.4-Difl uoro- 2- (4-i e E‘%@%& -‘p‘qu%ny’?%n? Eenyjamyno)-benzoic acid;

4-yl -Ht hyl) - benzani de;5-ldo-2-(4-iodo-2-methy!-phenylamino)-benzoic acid;

3,4-Difluoro-2-(4-iodo;2- | - ph |,an - 2-pyrroljdin: 1.
yl -ethyl) - benzaEn' de: 2,3,5-%% u%ro—%{%ﬁ%d&?—gg&lyﬁ;éeny%g)-i)cnlzrc]nc acid;

8, 4- DI f uor o- 2- ( 4-1 0doygr {1k hivlenlHiid) B Hnehbiiberzdly blid] N- 4- V! -

et hyl ) - benzam de;
N- ( 3- Di et hyl ami no- pr daMejhyB-244dictid-2anethyl-pHenyattnd)-batzhid acid;0
phenyl am no) - benzani deg;

N- Benzy| 4- Fuor o- 2- ( 4- i2odolododemathyl-pheriamine hiynisebsagpicacid;

2- (4~ omo- 2- et hyl - pheyh AR 19)s dtnit-Hehy i) M- AaoRYEEHI¥ acid;
2-(2-Bromo-4-iodo-phenylamino)-5-nitro-benzoic acid;
2—(4-Bromo-2-methyl-phcnyiamino}-3,4-diﬂuoro-benzoic acid;
5-Chloro-N-(2-hydroxyethyl)-2-(4-iodo-2-methyl-phenylamino)-

benzamide; ' 7
20 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide;
4-Fluoro-2-(4-1odo-2-methyl-phenylamino)-N-methyl-benzamide;
N-Ethyl-4-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide;
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N,N-dimeﬁyl-
benzamide;
25 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(I H-tetrazol-5-yI)-
benzamide;
5-Bromo-2-(4-iodo-2-methyl-phenylamino)-benzamide;
* 5-Chloro-2-{4-iodo-2-methyl-phenylamino)-N,N-dimethyl-
benzamide;
30 {5-Chloro-2-(4-iodo-2-methyl-phenylamino)-benzoylamino]-acetic
acid;

4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-propyl-benzamide;
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et hyl ) - benzam de;
“4- Fl uor o- 2- (4-1i odo- 2- et hyl - phenyl am no) - N- ( 2- nor phol i n- $9\dentdiRber 2003
et hyl ) - benzam de; 4-Fl uoro-2-(4-iodo-2-net hyl - phenyl am no) - N- ( 3- pi peri di n-
1 -yl - prweyblniaenzan de; PCT/US99/30485
3,4-Di fluoro-2-(4-iodo- 2- net hyl - phenyl am no) - N- (3- pi peri din- |
-yl - propyl ) - benzam de; 528romo-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- ( 2- t hi ophen-2-yl -
et hyl ) - benzami de; benzdmide;o- 2- (4- i odo- 2- et hyl - phenyl ani no) - N- ( 2- pyrrol i di n-
1 -yl- ethyl)-benzam deg; . . .
2- (4- Br onp- 2- net hyl - ph2?19’r%W&ff%’{°ﬁ?3r@r‘88?'8:fﬁfih¥i'%ﬁn&?8?%}25
4-yl - et hyl ) - benzagkgBimide:
5- Br ono- 3, 4-di f| uor o- 2- (4- i odo- 2- net hyl - phenyl am no) -N pyridin-4
yl met hyl - benzani de; 4-Fluoro-N-{3-{4—(2—hydrqu—e yl)-pzpc;az;n-l-yl]-propyl}-
iy e L
DOy oy | 4OLO: DD 51-204 8 SatitenyBind)3 At b
- Fl uor o- 2- (4-i odo- 2- et hyl -

phenyl ani no) - N- pyri di nNaBytytdtfinpro-2H{érieder2caethyl-phenylamino)-benzamide;
4- Fl uor o- 2- (4-i odo- 2- r’rgt(ﬂ}il gﬁi\p | %1”113()8'\]_5% ifji -4 -yl -

o -2-(4-iodo- -rggtlily -pﬁ'enylaero)—
et hyl ) -benzani de; 5 22748 -'é‘e y
et hyl qghenyl am nops@afhigh: f | uor o- N- (2- pyri di n- 4-yl -ethyl)-benzam de;
2- (4- Brono- 2- net hyl - phenyl am no) - 3, 4-di f| uor o- N- ( 3- hydr oxy-
propyl ) -benzam de; 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N,N-dimethyl-
2- (4- Br onp- 2- net hyl -ghe%l am no)-3,4-difluoro-N-(2-pyrrolidin- 10 1
-yl -ethyl)-benza 4=l uor'o- 2- (4-1 odo- 2- net hyl - phenyl am no) - N- phenet hyl -
benzam de; 5-Bromo-3,4-difluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-

phenylamino)-benzamide;
15 N-(2,3-Dihydroxy-propyl)-3,4-difluoro-2-(4-iodo-2-methyi-
phenylamino)-benzamide; _
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
(2-piperidin-1-yl-ethyl)-benzamide;
3,4-Difluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-
20 phenylamino)-benzamide;
N-(2,3-Dihydroxy—propyl)-4-ﬂuoro;2-(4-iodo-2-methyl-
phenylamino)-benzamide; _
3,4-Difluoro-N-(3-hydroxy-propyl)-2-(4-iodo-2-methyl-
phenylamino)-benzamide;
25 5-Bromo-3,4-diﬂuoro-—2-(4-iodo-2-methyl-phen}lamino)—N-
(2-pyrrolidin-1-yl-ethyl)-benzamide;
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
(2-pyridin-4-yl-ethyl)-benzamide;
4-Fluoro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-
30 " benzamide; |
5-Bromo-N-(3-dimethylamino-propyl)-3,4-difluoro-2-(4-iodo-

2-methyl-phenylamino)-benzamide;
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2- (4- Brono- 2- net hyl - phenyl am no) - 3, 4-di f | uor o- N- (2- t hi ophen-

2-yl -ethyl)-benzam de; 15 . . . 22 September 2003
2- (4- Brono- 2- met hyl - phenyl am no) - 3, 4-di f| uoro- N- pyri di n-
4-y| met hpwelbeazam de; PCT/US95/30485

2- (4- Brono- 2- net hyl - phenyl am no) - 3, 4-di f | uor o- N- phenet hyl - benzam de;
2- (4- Brono- 2- et hyl - ph@Bkﬁtﬂ&-B@-diﬂuéraiﬁi(ﬂuodcez-ﬂte(ﬂi}d-mhmdmmﬁ)-hﬁo
1-yl -ethyl)-benzam de; 5-Ch

N-{ 3- [ 4- ( 2- hydr oxﬂemrthhxpﬁﬂénegw)anwqd%r opyl ) -

2- (4-i odo- 2- et hyl - phe - (2~ holin-
5-Fl uoro-N-{3-[4-(2- hygy%@;;}]ﬂ‘?rk %)fﬂgfﬁ?éfriglzelthﬁd p}:en B)r'lélpg m§)rp

2- (4-iodo- 2- et hyh—_gb&ﬁm -Beazamiddienzam de; 25 I

2- (4-i odo- 2- net hyl -ph ? t N- 1 de;
L e %, S e S ™ O

2- (4-1iodo- 2- net hyl m.n enzam de;
5- Chl or o- N- ( 2- di etlFﬁﬁgW%%ut "9‘?4)] 2- (4-i odo- 2- net hyl - 30

phenyl am no) - benzam de,3 4.[)1ﬂuor0.2-(4-1odo-2—methyl-phenylamm0)-N-(2—pyndm—4-yl-
5- Chl oro- 2- (4-i odo- 2 rrethyl henyl am no) - N- (2-pi peridin- | -yl-
et hyl ) - benzanai degetigh)- mber 2003 WO 00/ 37141 PCT/ US99/ 30485

Sl troophenyl ] 5. G W%bz@leﬂl@fagﬁfﬁ Pl “'ﬂeny?‘é%aﬁ%?%’f‘%’%y”oi din

-1-yl ygethyl ) be&g )-Benzamide;
5- Brom) N- (2- di et hyl @am no- ethyl -2- (4 i odo-2-neth

i)hgnylf};am no)2 E)inzagn dSN-Blmm-{ ero¢{ WMT?I"}‘%HWIHB] bw

chl or o- i odo envl ami.n

{2-[Bi s- (2- hydr oxy- et th@'IS%WE? %@rpﬁe%}?ﬂﬁﬁ%? ‘gnfﬁﬁ’z?m' i hydroxy-
ethyl)-benzamide;

4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-morpholin-4-y!-
15 ethyl)-benzamide;
4-Fluoro-2-(4-iocdo-2-methyl-phenylamino)-N-(3-piperidin-1-y!-
propyl)-benzamide; :
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-
1-yl-propyl)-benzamide;
20 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(Z-ﬂﬁophen-Z—ylo
ethyl)-benzamide; -
4-Fluoro-2- (4-1odo-2-methyl-phenylannno)-N-(2-pyrrohdm— -yl-
ethyl)-benzamide;
2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-morpholin-
25 4-yl-cthyl)-benzamide; ’
5-Bromo-3,4-difluoro-2~(4-iodo-2-methyl-phenylamino)-N-
pyridin-4-ylmethyl-benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-pyridin-
4-ylmethyl-benzamide;
30 2-(4-Bromo-2-methyl-phenylamino)-N-(3-dimethylamino-
propyl)-3,4-difluoro-benzamide; |
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10 2-net hyl - phenyl am no) - benzam de; N-{ 3-[4- (2 Hydr oxy-
“ethyl)-piperazin-1-yl]-propyl } -2-(4-iodo- 22 September 2003

2- met hyl - phenyl am no) - benzani de;

5- Fl uor o-¥2O0371dHo- 2- et hyl - phenyl ani no) - N- pyri di n- 4- yl met RETUSSYBH48H de;
"15 5-Bronp- 2- (4-i odo- 2-et hyl - phenyl am no) - N-(2-pyrrolidin-I -yl-

et hyl ) - benzam de; 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-pyridin-4-ylmethyl-

5- Brono- 2- (4-i odo: 2- net E%/I - phenyl am no) - N- ( 2- pi peri di n-1-yl -

et hyl ) - benzam de; b -2-(4-io0do- 2- net hyl - phenyl am no) - N- (2- pyrrolidin-

| -yl- 20 ethyl)- benza -y . -
N- ( 3- di net hyl am no- progly rg—@i(%i:ogg-??e% R@‘T"yl"“ﬁn‘r’?'ﬁnpﬂd‘%"ﬁ’zam de; N {
2- [ Bi s- (2- hydr oxyetayhbezantide)o] - et hyI} 5 fl uor o- 2- (4-i odo-
2- met hyl - phenyl am no) - benzam de;
_(3- hyéroxy propyl ) - 2- hﬁsefaoiwe ip Wﬂﬁﬁn‘}lﬂuﬁ@n&‘aﬁ%wdm'
5-Chl oro- N-(3-diej! Q2 r oxy- propyl)-2-(4-iodo-
2- met hyl - phenyl am ﬁy.%fw%enzam gg
" 5-Fl uor o- 2- (4-i odo- 2- nm{hﬁkomhenmbmyl-phényhnﬁ]aopiipaixﬂdom-N-(yl-hydﬁtﬁ(y-
et hyl ) - benzam de ;
5- Br ono- N- ( 3- hy dr Fep¥iybenaamides. (4- i odo- 2- net hyl - phenyl ami no) - benzani de;

86 22 Septenmber 2003 WD i N ]
5- Br onp- 2- (4-i odo- 2- rret'ﬁpﬁlr&ﬁ #Q@iW%?4dlﬂaoroN@pmohdm

pr opyl( - benzam det-yl-ethyl)- benzamjde

N-{2-[Bis-(2- hydroxy et hyl)-am no%p‘eth yl }-2-(4-10do-2-net hyl -

phennyl ani no) - 5-ni tro- %EK‘?ER@ t@-iodp-2-methyl-phenylamino)-N-phenethyl-

5-Chl oro-2-(4-i oq%g%qa thyl - phenyl ani no) - N- (2- nor phol i n- 4-yl -

et hyl) - benzani de; " 5- ofr o- N- ( 3- (het hyl ami no- propyl ) - 2- (4-i oddo- 2- net hyl -
phenyl am no) - benzam de2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-thiophen-

2-yl-ethyl)-benzamide;
15 2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-pyridin-
4-ylmethyl-benzamide;
2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-phenethyl-
benzamide;
2-(4-Bromo-2-methyl-phenylamino)-3,4-difluoro-N-(2-piperidin-
20 1-yl-ethyl)-benzamide; '
5-Chloro-N-{ 3;[4—(2~hydr0xy-ethyl)~pipera_zin~ I1-yl}-propyl}-
2—(4-i‘odo-Z-methyl-phénylamino)—benmmide; '
5-Fluoro-N-{3-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-propyl }-
2-(4-iodo-2-methyl-phenylamino)-benzamide;
25 2—(4-Iodo-2-methyl-phenylamino)-S-njtrd-N-pyrEdin-4-yl methyl-
benzamide;
5-Bromo-N-{3-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-propyl}-
2-(4-iodo-2-methyl-phenylamino)-benzamide;
5-Chloro-N-(2-diethylamino-ethyl)-2-(4-iodo-2-methyl-
30 phenylamino)-benzamide; |
5—Ch.lor0-2—(4-iodo-2-methyl-'phenylamino)-N-(2-piperidin—1 -yl-
ethyi)-benzamide;
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5- Chl oro- N- (2-di i sopr opyl am no- et hyl )-2-(4-iodo-2-nethyl- 10

phenyl am no) - benzam de; . ... 22 September 2003

5- Chl or o- 2- (4-i odo- 2- net hyl - phenyl am no) N- ( 3- pi peridin-I|-yl -

propyl ) - b7 2- (4- | odo- 2- et hyl - phenyl anmino )-5 - ni t rREETUSSIB0485
piperidin- | -yl- ethyl)-benzam de; 15 )

5- Br onp- 2- (4- i odo- 2- net. (B¢Hyptoxyypyaralidin- 1 )¢[2 (4430 dre 2-auithyl-phenylamino)-

et hyl ) -benzam de; _N: 2-£)i eif)yl am no-ethyl)-5 -fluoro-2-(4-iodo-2-nethyl -
phenyl am no) - benza -phenyly;

5-Bromo- N- ( 3-di met hyl ans pengiaopy4dode-1-fietfBrenyRhing)-N-@lpyrrolidin-1-yl-
phenyl am no) - benzam de;

N- ( 3- Hydr oxy- pr opydthyl}-bedzamide; 2- net hyl - phenyl ami no) -5-nitro- benzarni de ;

5- Fl uor o- N- (3- hydrox pr | ) - 2-.(4-].0dq- 2 et hyl ~.phenyl am - benzam de; 25
N- ( 3- Di%et hyl ani no- pr opy?%@')-l‘f’?]ﬂdétd’%gﬁ%-lék'ﬁﬂgﬂ?%'%'m&g}l“

phenyl am no) - benzaf 4t minal. t Ao

N- (3-Di et hyl am no?ﬁpﬂregg}yl 5-?—?3{4 oﬁoe-’ 2- met hyl - phenyl am no) - )

5- ni tro- benzam de; N-{2-[Bis-(2-hydroxy-ethyl)-amino]-ethyl}-5-chloro-2-(4-iodo-

5- Brono- 2- (4-i odo-2- net hyl - phenyl am no) N- ( 2- nor phol i n-4-yl - 30

et hyl ) - benzam de; %ﬂ{eﬁhﬂl'@&"gﬂﬁﬂffé{g"ﬁmg’am no)-5-nitro-N-(3-pi.peridin- |
-yl - pnpyl)-benzam de ®72eh:Sept . ﬂ;{p Qﬂ..? 4 bronis2LWS884-30485

[ 5- Fl uor o- 2- (4-i odo- 2- nﬁt%zzyfqlgﬁg%@%no@)p en;c/)P] - g}hyéor oxy (- pyrrolidin-1
yl ) - mexthanone 5- B-pretyiNpheavlaméey)sbepydnade; - et hyl ; 2- (4-i odo- 2- net hyl -
phenyl am no) - benzam de; 5- Fl uor o- 2- '

5 4. odo- 2 _
- et hyl - phenyl ami no) - N-J o3 ZrEyisexy- ﬂf‘é‘??{?@?z%@ﬁ?&?ﬁ%}é?‘{*mdo-

2-methyl-phenylamino)-benzamide;

5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-pyridin-4-ylmethyl-
benzamide;
15 5-Bromo-2-(4-iodo-2-ethyl-phenylamino)-N-(2-pyrrolidin-1-yl-
ethyl)-benzamide;
5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(2-piperidin-1-yl-
ethyl)-benzamide;
5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-pyrrolidin-1-yl-
20 ethyl)-benzamide;
5-Chioro-N-(3-dimethylamino-propyl)-2-(4-iodo-2-methyi-
prhenylamino)-benzamide; '
N-{2-[Bis-(2-hydroxy-ethyl)-amino]-ethyl}-5-fluoro-2-(4-iodo-
2-methyl-phenylamino)-benzamide;
25 5-Ch10r0-N-(3-hydroxy-propyl)-2-(4-i6do-2-rﬁethyl-phenylamino)-
benzamide; _
5-Chloro-N-(3-diethylamino-2-hydroxy-propyl)-2-(4-iodo-
2-methyl-phenylamino)-benzamide;
5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-piperidin-1-yl-
30 ethyl)-benzamide;
5-Bromo-~N-(3-hydroxy-propyl)-2-(4-iodo-2-methyl-phenylamino)-

benzamide;
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5- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- ( 3- pi peri di n-1-yl -
"propyl)-benzam de; [5 -Fluoro-2-(4-iodo-2-nethyl-phenyl ambnstdhisdhdohs- 10
[ 4- (2- hydr oxy-et hyl)-pi perazin- | -yl]-methanone;

N- (3-Di et Mﬂé}ﬁ%‘bgz- hydr oxy- propyl ) - 5-fl uor o- 2- (4-i odo PCT/US9/30485
“2-net hyl - phenyl am no) - benzam de; . L

N- Cycl opr opyl - 5-f | uor 0-2Brome-gcd-ipdoratmethylrhenylaminaidy-(3-pivesidin- byl 15

5- Chl oro- N- (2- hydrg -IE hyl ) = 2- (4-1 odo- 2- et hyl - phenyl am no) - benzami de;

5- Fl uor o- N- ( 2- hydr%@}'- VRSS2 (4- i odo- 2- met hyl - phenyl ami no) - benzani de;
\-Benzyl oxy-5-11 uor o° 2 N-AgiBeoeZhymb b pRaRitc i) 2. QoReDanethyle:

N- Benzyl oxy- 5- br ono- 2- (4-i odo- 2- et hyl - phenyl am no) - benzam de;

2- (4- | odo- 2- net hy iphgmdamingkSeijrodbenzamide;N- (4- sul f amoyl - benzyl ) - benzani de;

D o (2 Py o BN b b b S e BRI AR} bgnzam de:

N- (2- Hydr oxy- et hy|eihy§-l§e412hﬁﬂﬁ; 2- et hyl - phenyl am no) -5-nitro- 30 benzam de;

2- (4-1o0do-2-net hyl phenyl am no) - N- met hyl - 5-ni tro-N-phenyl - benzami de; 88 22

Sept ember 2003 WO 00/ $7GHlpres jothy Berispropyl)-2-(4-10do-2-methyl-

S=Chl or o- N-cycl opr |- 2- (451 0do-.2- met hyl - phenyl am no) - benzam de;
5- Fl uor 0- 2- (4-1i odggga/yM?'pﬁ?ﬁ %ni no) - N- met hyl - N- phenyl - benzani de; 5

N-Allyl-5-f1 uoro- 2- (4- isodelors-Rebditsoplepihine-abyt) Dearidgb-danethyl-

10 phenylamino)-benzamide;

5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-(3-piperidin-1-yl-
propyl)-benzamide;
2-(4-Iodo-2-methyl-phenylamino)-5 -nitro-N-(2-piperidin—l-yl-
ethyl)-benzamide;
15 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(2-piperazin-1-yl-
ethyl)-benzamide;
N-(2-Diethylamino-ethyl)-5-fluoro-2-(4-iodo-2-methyl-
phenylamino)-benzamide;
5-Bromo-N-(3-dimethylamino-propyl)-2-(4-iodo-2-methyl-
20 phenylamino)-benzamide;
N-(3-Hydroxy-propyl)-2-(4-iodo-2-methyl-phenylamino}-5-nitro-
benzamide;
5-Fluoro-N-(3-hydroxy-propyl)-2-(4-iodo-2-methyl-phenylamino)-
benzamide;
25 N-(3-Diethylamino-propyl)-5-fluoro-2-(4-iodo-2-methyl-
phenylamino)-benzamide; _
N-(3-Diethylamino-propyl)-2-(4-iodo-2-methyl-phenylamino)-
5-nitro-benzamide;
5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(2-morpholin-4-yl-
30 ethyl)-benzamide; '
2-(4-lodo-2-methyl-phenylamino)-5-nitro-N-(3-piperidin-1-yl-
propyl)-benzamide;
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N- Benzyl oxy- 5-i odo- 2- (4-i odo- 2- net hyl - phenyl am no) - benzam de;

S5- Fl uoro- 2- (4-i odo- 2- met hyl - phenyl am no) - N- (4- sul f anoy| - eg&g{ Henpgam de;
N-Al'l y1-5-chl or o- 2- (4-i odo- 2- et hyl - phenyl ami no) - benzami (? %r)]ﬁ 3
N-cycl opr @aybo/#n414- i odo- 2- met hyl - phenyl am no) - 5-ni tro- benzpotde99/30485

5- Bronp- N- cycl opr opyl - 2- (4 I odo- 2- net hyl - phenyl am no) - benzam de;

5- Chl or o- 2- (4-i odo- 2- Q@Pgioamznﬁ}m?y AmiNoRBREMAT-(3LRydieRygam de;
5-1o0do- 2- (4-i odo- 2- et % am no) - N- 4ﬁ§‘%JﬂlsganoyPBbenzy$ benzan de;
5- Br ono- 2- ( 4-i odo- p@a'miatlinyl-y mmmneno) N-(4 suI farmyl benzyl ) - benzami de

20 N-Allyl - 2(4|od02 | am n nz

2- (4-1o0do- 2- net hyl - phe M"P rrgg'l ‘%’e‘nﬂﬁt?yl benzam de;
N- Al | yl - 5- br ono- 2- ]%E] b@%ﬂiﬁ phenyl am no) benzam de;

5- Fl uor o- 2- (4- |od(#h§nrret enyl ani no) - N- (3 -methyl -benzyl)-

benzamisde; N- Cycl opr opﬂ-FEomﬂ@—MMQ-mde @hmlhmhnq)%@mmh@)n-4b@ﬂzam de;

5- Br ono- 2- (4- |odo ée | - phenyl am no) - N- et hyl - N- phenyl - benzam de; 30
N- Benzyl oxy- 2- ( 4- ,e Iﬁﬁ‘lﬁ{é - phenyl am no)-5-nitro- benzam de; 89 5 10 15

120 25 30 WO 00/:37141 5 Flyoro-2-(4-iodo-2-methyl-phenylamino)-N~(3-piperidin-1-yl-

propyl)-benzamide;
[5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-
10 [4-(2-hydroxy-ethyl)-piperazin-1-yl}-methanone;
N-(3-Diethylamino-2-hydroxy-propyl)-5-fluoro-2-(4-iodo-
2-methyl-phenylamino)-benzamide;
N-Cyclopropyl- 5-ﬂuoro-2-(4-10do-2-methyI-phenylammo)-
benzamide; ‘
15 5-Chloro-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-
benzamide;
5-Fluoro-N-(2-hydroxy-ethyl)-2-(4-10do-2-methyl-phenylamino)-
benzamide;
N-Benzyloxy-5-fluoro-2-(4-iodo-2-methyl-phenylamino)-
20 benzamide; |
N-Benzyloxy-5-bromo-2-(4-iodo-2-methyl-phenylamino)-
benzamide;
2-(4-lodo-2-methyl-phenylamino)-5-nitro-N-(4-sulfamoyl-benzyl)-
benzamide; |
25 5-Bromo-N-(Z-hydroxy—ethyl)—2-(4—iodo-2-metilyl-phenylamino)-
benzamide; -
N-(2-Hydroxy-ethyl)-5-iodo-2-(4-10odo-2-methyl-phenylamino)-
benzamide;
N-(2-Hydroxy-ethyl)-2-(4-iodo-2-ethyl-phenylamino)-5-nitro-
30 benzamide; ' _
2-(4-Iodo-2-methyl-phenylamino)-N-methyl-5-nitro-N-phenyl-

benzamide;
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22 September 2003 PCT/ US99/ 30455 N-Cycl ohexyl - 5-i odo- 2- (4-i odo- 2- et hyl -
“phenyl ami no) - benzam de; N-Allyl -5-iodo-2-(4-iodo- 2- met Wl geptember 2003
phenyl am no) - benzam de; 5-1o0do-2-(4 ; 2-(4-1o0do-2-nethyl- phenyl am no)
N- ( 3- net fwbnbysmyl) 5-nitro- benzam de; 5 PCT/US99/30485
“-1o0do- 2- (4-io0do- 2- net hyl - phenyl am no) - N- et hyl - N- phenyl - benzam de;

N- Cycl ohexyl - 5-f | uor o- 3 (Mot yeloprdpy)-2-(d+iedy-Ranethylypheglantind He;
5- Chl oro- N- cycl ohexyl - 2- (4-i odo- 2- net hyl - phenyl am no) - benzan de;
5- Br onp- 2- ( 4- i odobgnaamides| - phenyl anmi no) - N- ( 3- net hyl - benzyl ) - benzani de;

g- CB:[]IO(r)nr)oN-Zczlzl io‘gg)(;}/lz né'glﬂwr&%'gﬁﬁﬁg‘n?#g@&@??ﬁﬁiﬁﬁ}%enzyI ) - benzl-am de;

N- Cycl ohexyl - 2-(455,%&133 nmet hyl - phenyl am no) -5-nitro- benzan ide;

N- Benzyl oxy- 5- br ono- 4-1 odo- 2- et hyl - phenyl am no) benzam de

N- Benzyl oxy- 5- f | uor o- 23*{A11Vbaélu2rq@t(ﬁw£ Mﬁf&ﬁ?‘&@

5- Chl or o- N- ( 2- hydr oxy g r#y x(y(A s Eﬂ&hﬁﬁb—b hensme de;

5- Brono- N- ( 2- hydr oxy- eﬁ ¥ %0 4§1 cg’dﬂggl i]_}/d ﬂﬁhﬁﬂ?ﬁm no) genzam de;

2- (4-1 odo- 2- et hyl - IOheEM*lﬁéﬁo@lé-i&dﬁﬁl-hmﬂwbpheﬁ)ﬂmﬁdophbwwlfMam de; 90
benzyl)-benzamide;

N-Allyé-5-chloro-2-(4—iodo—2-methyl»phenylamino)-benzamide;

10 N-Cyclopropyl-2-(4-iodo-2-methyl-phenylamino}-5-nitro-
benzamide;
5-Bromo-N-cyclopropyi -2-(4-iodo-2-methyl-phenylamino)-
benzamide;
5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl-
15 benzamide;
5-Iodo-2-(4-iodo-2-methyl-phenylamino)-N-(4-sulfamoyl-benzyl)-
benzamide;
5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(4-sulfamoyl-
benzyl)-benzamide;
20 ‘ N-Allyl-2-(4-iodo-2-methyl-phenylamino)-5-nitro-benzamide;
2-(4-Iodo-2-methyl-phenylamino)-5-nitro-N-(4-sulfamoyl-benzyl)-
benzamide;
N-Allyl-5-bromo-2-(4-iodo-2-methyl-phenylamino)-benzamide;
5-Fluoro-2- (4-1odo-2-methyl-phenylamno)-N-(B-rnethyl -benzyl)-
25 benzamlde,
N—Cyclopropyl-5-iodo-2-(4-iodo-2-methyl—phenylamiﬁo)-
benzamide;
5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl-
benzamide;
30 N-Benzyloxy-2-(4-iodo-2-methyl-phenylamino)-5-nitro-

benzamide;
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5- Chl or o- 2- (4-i odo- 2- et hyl - phenyl am no) - N-met hyl - N- pheny |- benzam de;
2- Hydr oxy-et hyl ) -5-i odo- 2- (4-i odo- 2- net hyl - phenyl am no )22W§Q0035
- Chl or o- N-cycl opropyl - 2- (4-i odo- 2- et hyl - phenyl ami no) - benzam de

N-AlLyl - 6&6 2- (4-i odo- 2- met hyl - pheny! ani no) - benzam dé:c'rmsgglsoms

- Fl uor o- 2 (4 i odo- 2- net hyl - phenyl am no) - N- met hyl - N- phenyl - benzam de; 10
N- ( 2- Hydr oxy- et hyl ) - 2- (NrQYQEIbﬂEyln%iWr é?ﬁlyrQaW thyl-phenyiamginokenz ani de;

5- Fl uoro- N- ( 2- hyd h yl)-2-(4-iodo-2-nethyl- enylam no)- benzam de;

5- Bronp- N- cycl oprg’ﬁwya@ A-i odo- 2- met hyl - phenyl am no) - 15 benzani de;
N-Cycl opropyl - 5-fl uoro ﬂMﬂdJs%ﬂoa{%bﬂw}mbmﬂvﬁmhmhm)Mdée,

5- Fl uor o- 2- ( 4i odo- 2- ne phenyl am no 4 suI fam)yl t% é - henzam de;
20 N Cycl opropyl - 2- (4- |50%’60‘2'(1’et ad9t2-pe tasying)-Nr @rgethy %ﬁ'gﬁﬁﬁ
N-Allyé 5-fl uoro- 2- 890 2- met hyl - phenyl am no) benzam de;

N- Benzyl oxy-5-i od éz"’(“ﬂ r"odo- 2- net hyl - phenyl am no) - benzam de;

N-Al Iyl - 5- br ono- 2- ( 4- i Qd@-=IddoEl-MgthyppRenylaninopN-(3anethyl-taizyDS-nitro-

5- Br onp- 2- (4-i odo- 2- et hyl - phenyl am no) - N- (4- sul famoyl - benzyl) - benzan de;
5- Br onp- 2- ( 4- i odobemzamtige;- phenyl ami no) - N—rret hyl - N- phenyl - benzam de;

A Fl st o2 ?4[ oo 2 %ﬂ?y'ﬁgﬁ’dﬁa@mﬂ‘%}éﬁ Mﬁgﬁﬁgﬁ%ﬁmﬁ%m
[ 2- (4-1 odo- 2- met hyknaaaae: am no) - 5-nitro- phenylj -met hanol ; 91. 22

Sept enber 2003 WO 00/ 37141 PCT/ TJS99/ 30485
5- Br ol®0- 2- (4- i odo- 2- mN-RyrlopeersA-Buerec3-(pindaa-petwhrhenylamino)-

benzamide;

5-Chloro-N-cyclohexyl-2-(4-iodo-2-methyl-phenylamino)-

benzamide;
5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(3-methyl-benzyl)-
15 benzamide;
5-Bromo-N-cyclohexyl-2-(4-iodo-2-methyl-phenylamino)-
benzamide;
5-Chloro-2-(4-iodo-2-methyl-phenylamino)-N-(3-methyl-benzyl)-
benzamide;
20 N-Cyclohexyl-2-(4-iodo-2-methyl-phenylamino)-5-nitro-
benzamide;
N-Benzyloxy-5-bromo-2-(4-iodo-2-methyl-phenylamine)-
benzamide;
’ N-Benzyloxy-5-fluoro-2-(4-iodo-2-methyl-phenylamino)-
25 benzamide; ' ‘
5-Chloro-N-(2-hydroxy-ethyl)-2-(4-i0do-2-methyl-phenylamino)-
benzamide;
5-Bromo-N-(2-hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-
benzamide;
30 | 2-(4-Iodo-2-methyl-phenylamino)-N-methyl-5-nitro-N-phenyl-

benzamide;
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and N-Allyl-2-(4-iodo-2-nethyl-phenyl am no)-5-nitro-benzamde. | 92 22
“Sept enber 2003 WO 00/ 37141 PCT/ US99/ 30485 6. The conbi natd hng to
Claim1 wherein the selective MEEK inhibitor is a phenyp%asn%%rﬁ%%%?nul a
I1: fll/4wo@3HO - R7 a Rla Rsa Il Br or | Rd4a wherein: BECTUS9939485
"hydrogen, hydroxy, C1-C8 alkyl, Cl1-Cg al koxy, halo, trifluoronmethyl, or CN
R2a i s hydrogen; R3a, F4&hloacrd-RSiadi-Aenetbylaphenylamina-NrmethidS¥rpherydr oxy,

hal o, trifluoronmethyl, .C 1-Cg alkyl, C 1-Cg al koxy, nitro, CN, or 10 (0O or
NH) m ( CH2) n- R9a, ¥a i s hydrogen, hydroxy, CO2H or NR1CaRlla ni sO-4;

msOorl; RlOa and R | '.ﬁlﬂlay 1$-i8i & 20496 RO Incthyl Phefflamidey! . or
taken 15 toget her vm'thr'%ie I trdgen ?olvvni cﬂ they are ya:tc‘é!thac ed cgn conpl ete

a 3- to 10-menber beprdmidey i ng optional ly containing one, two, or three
2l {ignal Meteront o g el i b She St T,
cycl oal kyl ; benzamide;
N-Allyl-5-chloro-2-(4-iodo-2-methyl-phenylamino)-benzamide;
5-Flu0ro-2-(4—-iodo-‘Z-methyl-phenylamino)-N-methyLN-phenyl-
benzamide;
10 N-(2-Hydroxy-ethyl)-2-(4-iodo-2-methyl-phenylamino)-3-nitro-
benzamide; |
5-Fluoro-N-(2-hydroxy-ethyl)-2-(d-iodo-2-methyl-phenylamino)-
benzamide;
5-Bromo-N-cyclopropyl-2-(4-iodo-2-methyl-phenylamino)-
15 benzamide;
N-Cyclopropyl-5-fluoro-2-(4-iodo-2-methyl-phenylamino)-
benzamide; _
5-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-{4-sulfamoyl-
benzyl)-benzamide; |
20 N-Cyclopropyl-2-(4-iodo-2-methyl-phenylamino)-5-nitro-
benzamide;
N-Allyl-5-fluoro-2-(4-iodo-2-methyl-phenylamino)-benzamide;
N-Benzyloxy-5-iodo-2-(4-iodo-2-methyl-phenylamino)-benzamide;
N-Allyl-5-bromo-2-(4-iodo-2-methyl-phenylamino)-benzamide;
25 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-(4-sulfamoyl-
benzyl)-benzamide;
‘ 5-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-methyl-N-phenyl-
benzamide;
N-Allyl-2-(4-iodo-2-methyl-phenylamino)-35-nitro-benzamide;
30 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-benzyl alcohol;
[5-Chloro-2-(4-iodo-2-methyl-phenylamino)-phenyl j-methanol;
[2-(4-Iodo-2-methyl-phenylamino)-5-nitro-phenyl]-methanol;
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R7a is hydrogen., Cl-C8 al kyl, C2-C8 al kenyl, C2-C8 al kynyl, C3-C10
(cycl oal kyl or cycloal kyl optionally containing a heter Qgtgy&éﬁg&%gg from ~
0, S, or NRQ@%; 93 WD 00/37141 5 10 22 September 2003 PCT/ US99/ 30485 and
wherei n aMP #¥374de foregoing al kyl, al kenyl, aryl, heteroarRf¥F/US99/30485
heterocyclic, and al kynyl groups can be unsubstituted or substituted by
hal o, 'ydroxy C3-06 al K&BromoRnidmiedoRrmethyl-phenylaming);phgnyfigmethanol;

di (C1-C4) al kyl ami no C3-C6 cycl oal kyl, phenyl, phenoxy, C3-C5 heteroaryl
.or heterocyclic ra&f‘%al , or C3-C5 heteroaryloxy or heterocyclic

radi cal - oxy; or R6a andNRA#yl-2)(£5Rod D -pheiylainive }$-hicrovivenzimideey ar e
attached can conplete a 5- Fo 10- nmenbere cyclic ring, optionally

cont ai ning one, two, or three additional heteroatons selected fromO, S,
or NR1OaRI | a; or a pharmaceutically acceptable salt, ester, am de or
prodrug thereof. 7. The anticancer conbination of claim®6, wherein the MEK
inhibitor has a structure of Formula (11) wherein Rta is nethyl, fluoro,

or chloro; RRa is H R3a, R4a, and R5a are each Hor F;, Réa is H Rza is
met hyl, ethyl, 2- propenyl, propyl, butyl, pentyl, hexyl,

cycl opropyl met hyl, cycl obutyl 15 methyl, cycl opropyl nethyl, or

cycl opropylethyl; and 4' position is 1. 8. An anticancer conbination
conprising a mtotic inhibitor and a selective MEK 1 or MEK 2 inhibitor
selected from

4- Fl uor o- N- hydr oxy- 2- (4-1 odo- 2- net hyl - phenyl am no) - benzam de;

4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (net hoxy) - 20 benzam de;

4- Fl uor o- 2- (4-i oda- 2- net hyl - phenyl am no) - N- ( pr op- 2- ynyl oxy) - benzar ni de;

4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N=( 2- phenoxyet hoxy) - benzam de; 25
4- Fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N- (2-t hi enyl met hoxy) -
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benzam de; 4-Fl uoro-2-(4-ioda-2-nethyl - phenyl am no) - N- ( pr op- 2- enyl oxy) -
"benzami de; 4-Fl uoro- 2- (4-i odo- 2- net hyl - phenyl ami no) - N 302 September 2003
(cycl opropyl met hoxy) - benzami de; 94 WO 00/ 37141 22 Sept enber 3

PCT/ US99/804887141 F| uor o- 2- (4-i odo- 2- et hyl - phenyl ani no) - N- FEJUSHRMBDxy) -
benzam de; 3, 4-Difl uoro-2- (4 i odo- 2- net hyl - phenyl am no)-N- (3

-furyl net ho)y) - benzam de;

3,4-Difl 4 ZMEKUI'- :

,4-Di fl 38: 86% 241@3:8“%“%[&%&":&@%% am n%wﬁé:?fg{}{ﬁ%&flgﬁ?{éoxy) - ebenzarri de;
- Di f | uor o- 2- ( 4-higbhors aphbiyl apthenyf Fovivatd HN- (cycl opr opyl - 10 :
ho

Xy) - benzam de;
-Di fluoro-2-(4-iodo-2-nmnet hyl - phenyl am no)0 N—%ﬂz met hyl pr op-

nyl oxy) - benzam de;

-Di fluoro-2-(4-iodo- 2 rret[i‘iyl phenyl gm no)-l\l—I%S-phen]Pprop-

y
3-nethyl- 5 I
(3pmet hy

oxy) - benzani i de;

f

pent - 2- en- 4- ynyl oxy) - benz 5a

quoro-2-(4-iodo-2Bnet . yl am 8= (prop- 2-ynyl oxy) - benzanlde;
fluoro-2-(4-iodo-2- ﬁﬁf phenylanuﬁp) N-RQ opoxy)- 20 benzam de;
f 6-)Né
f
e
f

W W

3

-h-b-b-h(‘D -b-‘< -h‘< -b”-h-h

n

-Di fluoro-2-(4-iodo- 2 rrethyl phenyl am
y

n

| uor o- 2- (4-i odo- 2- net hyI phenyl am cl obut yl oxy) - benzam de;
| uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - N-

nyl met hoxy) - benzam de; 25

| uor 0- 2- (4wheekin2- met hyl - phenyl am no) - N- ( 2- net hyl - pr op-

-Di
-Di
- Di
-Di
hi

N -

-b 1
—

|
-Di

W WWWwwWwDT OOI\)OOI\)OO

5 R1, is hydrogen, hydroxy, C1-Cg alkyl, C-Cg alkoxy, halo,

trifluoromethyl, or CN; '

R3, is hydrogen;

R3a, R4a, and Rs, independently are hydrogen, hydroxy, halo,
triflucromethyl, C1-Cg alkyl, C1-Cg aIkox_y, nitro, CN, or

10 (O or NH)p,-(CH3)-Rogg, where Rg, is hydrogen, hydroxy, COoH

or NRjpaR11a:

nis 0-4;

misQorl;

R}0a and R, independently are hydrogen or C1-Cg alkyl, or taken
15 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;
Rga is hydrogen, C-Cg alkyl, (CO)-C1-Cg alkyl, aryl, aralkyl, or
20 - C3-Cqq cycloalkyl;
R7, is hydrogen, C1-Cg alkyl, C2-Cg alkenyl, C2-C8 alkynyl,
C3-Cyg (cycloalkyl or cycloalkyl optionally containing a
heteroatom selected from O, S, or NRg,);
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2- enyl oxy) - benzani de; 3, 4-Di fluoro-2-(4-iodo-2-methyl-phenyl an no)-N- (2
phenoxyet hoxy) - benzam de; _ 22 September 2003

3, 4-Difl uoro-2- iﬂ4 i odo- 2- net hyl - phenyl am no) - N- ( but - 2- enyl OXé - 30

benzani deWOPUBTHL: | yor o- 2- (4- i odo- 2- net hyl - phenyl ani no) - N- ( BETVS2ARBHxy) -
benzam de; 95 WD 00/ 37141 22 Septenber .200 CT/ 1US99130485

3, 4-Di f | uor o- 2- ( 4-29d W’?—Wt&%ﬁ‘g gﬁ@ﬁ%ﬁ E,)a_ﬁﬁny ’ ary?,]heg)eroaxy L

(eycl opentyl oxy) - benzaygigrocga Bid B fachck ah 88 il orlBstiid
vino)-N (3-(2-fluor ophniényl §§°6‘f°6%32y I %;(y -benzamde ; 5 r ¢

5- Br ono- 3, 4- di f | uor o- N- byyhaloxyvdRexy} O, €Cialitoxyearhino, pitwen Ch-riakgiahimoz ani de ;

5-Brono- 3, 4-di fluoro-2 -(4-i0do-2-net hyl -phenyl ami no) -
(n- propoxy) - benzani de; @E@rgn}g]lg{lgnmo, &5-Ci cycloalkyl, phgnyi\,l_phenoxy, Cs-Cs

uor oN- (f i uan- 3-yl met hoxy). - 2- (4- ] - 2- qelhyd.; )| ] =Renzam de;
5- Brono- N- (but - 2- enyl ox%%@@,a&f%?%?ﬁé"g&ﬁﬁf égg?gg%{cﬁfﬁrfmiy B

phenyl am no) - benzani de etd@oeydlic radical-oxy; or Rga and Ry, taken together with the

N- but oxy- 3, 4-di f| uor o- 2- (4-1i odo- 2- et hyl phenyl am no) - benzam de; 15

5- Br ono- 3, 4- di f | uor o- 2-¥4e wdikh theyratetaptaciddoran|camiphas¢ a 8- to B-membered

- met hyl - but - 2- enyl oxy) - bepzam de; . 5-Brono-3,4-difluorq-2-(,...
-i odo- 2- net hyl - phenyl arf¥§ ynng(@t}?e@%@%ﬁmﬂ@nwwyﬁ&ﬁ%‘é%m de;

5- Brono- 3, 4-di fl uor 0- 2-y 4= ez . .
[ 5- ( 3- met hoxy- phenyl ) - s*‘%"é%’ﬂ"é?“%glr??&’%ﬁ@ & %’/’l)g%}?%g'elﬁigﬁ

5- Brongy 3, 4-di f 1 uor o- Z'Mnh%ismﬁalgﬁéd&h!#taﬂ%ﬁw eRtér,imitie oPpRRrug thereof.
2-ynyl oxy) - benzam de ; '5-Brono- 3, 4-di f1uoro-2-(4-1odo-2-net hy
phenyl am no) - N- :

7. The anticancer combination of claim 6, wherein the MEK inhibitor

has a structure of Formula (II) wherein R;, is methyl, fluoro, or chloro; Rz,
is H; R3a, R4a, and Rsaare each H or F; R, is H; Ry, is methyl, ethyl, 2-
propenyl, propyl, butyl, pentyl, hexyl, cyclopropylmethyl, cyclobutyl

15 : methyl, cyclopropylmethyl, or cyclopropylethyl; and 4’ position is I.

8. An anticancer combination comprising a mitotic inhibitor and a
selective MEK 1 or MEK 2 inhibitor selected from:
4-Fluoro-N-hydroxy-2;(4-iodo-2-methyl-phenylarnino)-benzamidc;
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(methoxy)-
20 ~ benzamide; | |
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(prop-2-ynyloxy)-
benzamide;
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N<(2-phenoxyethoxy)-
benzamide;
25 , 4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(2-thienylmethoxy)-
benzamide;
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-(prop-2-enyloxy)-
benzamide;
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-
30 (cyclopropylmethoxy)-benzamide;
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[ 3- (3- met hoxy- phenyl ) - pr op- 2- ynyl oxy] - benzam de 25

"5-Bromo- 3, 4-di fl uoro-2-(4-iodo-2-net hyl - phenyl am no -N 95 geptember 2003
(t hi open- 2-yl met hoxy) - benzani de;

5- Br onp- 3R ¥ 14or 0- 2- (4- i odo- 2- et hyl - phenyl ani no) - N- PCT/USS5/30485
“(pyridin-3-yl met hoxy) - benzanmi

de;. .
5- Br onp- 3- 4- di f | uor o- 2-4Eluoserd-(3-inde-Rynethrlphanyiaming)-Ne(cystppentoxy)-
(3-(2-fl uorophenyl eh%%éz- ynyl oxy) - benzami de; 5- Brono- 3, 4-di fl uoro
-2-(4-io0do-2-net hyl” phényl am no)-N - (ethoxy)-benzam de; 96 22 Septenber
2003 WO 00/ 37141 PC | 589i80402-(4-poddr D metls;|$heiyldmimopN2- (4- i odo- 2
- et hyl - phenyl am no) - N (c%gl aopr opyl met hoxy) - benzam de;
5- Br ono- 3, 4- di f | ud3dugylmg! hyl - phenyl ami no) - N-

(1 sopr @poxy) - benzan de; .B- 5 . . -~ g

- (Hf u§r 0- 2- (4-i odo- 2- n%%’i)ﬁﬁugﬁ%‘%g’r# nzofn-e&ytl)gp 9nyéa-nf/lrl?§?- glx?t??)genzam de ;

5- Chl or o- N- r oxy- befdarhidd0- 2- net hyl - phenyl am no) - benzam de;

5- Chl or 0- 2- (4-i odo- 2- et hyl - phenyl am no) - N- &t et rahydr o- pyr an-

2-yl oxy) - benzani de ; 1@,45-¥hﬂu@po’- -yodormsthyl-phenylamigakNy(oah2 w8y oKV et hoxy-
benzam de; 4-Br orr?)- 2- ‘ 4- L,odo- 2- met hyl - phenyl am no) - N- phenyl net hoxy-

benzam de; 4-Fl uo §- 5~ 3-’i odo- 2- net hyl - phenyl am no) - N- phenyl net hoxy- 15
benzam de;  5- Fl uor o- N-3ythifiudro2-(Hiddedomethybphstlylahiasy Naydloproplenzam de;
5-1 odo- 2- (4-i odo- 2- net hyl - phenyl am no) - N- phenyl net hoxy- benzam de;

3, 4- DilfI uor o- 2- ( 4nmtbw§@£mgic; phenyl ami no ) - N-( 3- phenyl prop-

2-ynyloxy) - benzami de; 33, fhifh £ U0FOr A0 (A RO B & il NI SRYL ARk - W
2-ynyloxy)-benzamide; | '
3,4-Diﬂuoro-2-(4-iodo-2-methyl—phenylanﬁno)—N-(3-phenylprop-
2-ynyloxy)-benzamide;
15 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(3-methyl-
5-phenylpent-2-en-4-ynyloxy)-benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(prop-
2-ynyloxy)-benzamide;
3.,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(propoxy)-
20 ~ benzamide; '
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)}-N-(cyclobutyloxy)-
benzamide; ' |
3,4-Difluoreo-2-(4-iodo-2-methyl-phenylamino)-N-
(2-thienylmethoxy)-benzamide;
25 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)N-(2-methyl-prop-
2-enyloxy)-benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino}-N-
(2-phenoxyethoxy)-benzamide;
3.,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(but-2-enyloxy)-
30 benzamide;
3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-N-(but-3-ynyloxy)-

benzamide;
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(3-fivyl met hoxy) - benzam de .25
3,4-Di fluoro-2-(4-brono-2-nethyl -phenyl am no)-N- (2-thi ewlg@qmm%
benzam de; 3,4-Difluoro-2-(4 -brono-2-nethyl -phenyl am no) - N-Cgl_but -
-ynyl oxy) WaR93tdte; 3,4-Difluoro-2-(4- PCT/US99/30485
br ono- 2- et hyl - phenyl am _no) - N- (2- et hyl - 30 prop-2-enyl Qxy) - benzam de;
- Di f | uor o- 2- ( 4- br onp3Z-Rifluese-2fida 'aﬁﬁbﬁhnhﬁ(lﬂﬂﬂnc’ﬁ%hyl oxy) - benzani de;

00/ 37141 22 e 'US99/ 30485

-Di fluoro-2-(4- g%%@?&%‘?{%@e‘%‘%%| am no) - N- (net hoxy) - benzam de;

-Di f 1 uor o- 2- ( 4- br ono32=DHlUaYd-2RB863d-2Mhdliyl-phehylt AinoJIN- benzam de; 5
-Di fl uor o- 2- (4-brono-2- et hyl - phenyl am no) - N- (cycl obut oxy) - benzam de;
-Difl

- Di

i f | uor o- 2- ( 4- G-GrBucropkenytproprernyloRyb§nzaIidE opr opoxy) - benzani de;

7

3,4
9

3,4
3,4
3,4
3,4
3,4
(

2

e%uor 0- 2- (4- br orm;%_ 3 %%@LHHT&Q&@H}&QE—&(&%&O-2-rnethyl-

pherroxyet hoxy) - benza
ho

Di fl uoro- 2-(4-gﬁamngnmmgnyl am no) - N- (cycl opr opyl -

Xy) - benzam de; . i )

f 1 uor o- 2- ( 4- br onoS:Brawetd4-difinengRdrindd-2methylphspplaninob¥nzani de; 15
fl uoro-2-(4-prono-2-.net hyl-.ohenyl am no) - N- (1- net hyl - -

p- 2-ynyl oxy) - be&fﬁlﬁﬁpa’&f)' enzamide;

, 4- D f | uor o- 2- (4- br ono5BremblBYA-dFRRRYINA{FuRAG)3-Nmethdx)-2-(4-iodo-2-methy]-
| uor ophenyl ) - prop- 2-ynyl oxy) - benzam de; 3,4-Di f

uor o- ¥ (4- br ono- 2phanylaping)kenganaideno) - N- (4, 4- 20
|

nmet hyl pent - 2- ynyl oxy) z benzami, de; ] o diad )
, 4-Di fl uor 0- 2- (4-br om§%ﬂ@?1%/&‘ﬁﬁé?ﬁ)ﬂ%mﬁ)ﬂo4)‘gﬂmm 2-(4-iodo-2-methyl
phenylamino)-benzamide

5-Bromo-N-butoxy-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-

3,4
met
, 4-Di
, 4- Di
ro
4
u

3
3
p
3
f

I

d
3

benzamide;
15 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
(3-methyl-but-2-enyloxy)-benzamide;
5-Bromo-3,4-diftuoro-2-(4-iodo-2-methyl-phenylamino)-N-
(3-methyl-pent-2-en-4-ynyloxy)-benzamide;
: 5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-benzyl)-N-
20 [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-
2-ynyloxy)-benzamide;
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
[3-(3-methoxy-phenyl)-prop-2-ynyloxy]-benzamide;
25 5-Bromo-3,4-diftuoro-2~(4-iodo-2-methyl-phefylamino)-N-
(thiopen-2-ylmethoxy)-benzamide;
5-Bromo-3 ,4-diﬂuoro-2-(4-iodo-2-meth).rl-phenylamino)-N-
(pyridin-3-yimethoxy)-benzamide;
5-Bromo-3-4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
30 (3-(2-fluorophenyl)-prop-2-ynyloxy)-benzamide;
5-Bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-N-
‘(ethoxy)-benzamide;
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(cycl opent oxy) - benzam de;
3,4, 5-Trifluoro-N hydroxy-2-(4-iodo- 2- et hyl - phenyl am nok> QepARad0325
5- Chl oro- 3, 4-di fl uor o- N- hydr oxy- 2- (4-1i odo- 2- et hyl - phenyl am no) - benzam de;
5- Br ono- 3WR ¥3I784or 0- 2- ( 2- f | uor o- 4-i odo- phenyl am no) - N-  hy #CHRINEHBAN de;

"N- Hydr oxy- 2- (4-i odo- 2- net hyl -g)her]él am no) - 4- ni tr o- benzami de; 30

3,4, 5-Tri fl uoro- 2- (2- f 15uBrogacs3 Aot uwmpﬁowﬂmhmmab&am de; 98 WO
gogréfé :2%24S§P1£ th‘éﬁgﬁgﬁhwg@é&%fgﬁenyl anuno) - N -
Eygr oxy- genzam ge; 5-5Brzso?%nﬁf_gg;d;ﬂ{i&bogg@.ioﬁdqqlab@wﬂwﬁyr@ina)-%di fluoro -N
ydr oxy- benzami de; - (2- Fl uor 0- 4-i odo- phenyl am no
) - N- hydr oxy- 4- ni t {isoprepexiitbgazamide; 2- Chl or 0- 4-i odo- phenyl am no) -
3,4,5-trifluoro-N hydr - _benzanjde: . : EURNE T
5- Chl oro-2-(2-chl oro- 4-%?%’(98!";5%@‘%%“??6S“-‘E?,dﬂ‘-za‘?‘?ﬁh&‘a?%"“ﬂa“w Ic\)Ixt;'/l{tbenzam' de;
10 5- Brono- 2- ( 2- br3ojiRtdky)-Beeaplid@ly! am no) - 3, 4-di f | uor o- N
hydr oxy- benzam de; . . )
g- E g gm or 0214_- i gdo- Eheﬁ?fﬂlagmqu)hyﬂzwcﬁt-&c}pdoMmﬁﬁl-gmmngkbemdm15

- (2- Br onp- 4-i odo- phen no, - st 0f O XY - zam de;
2- (2- Brono- 4-i odo- phen§l’@ﬂb’i‘?ﬁ%’£‘g§%‘ﬁ%ﬁ?&§:'Eﬁmyﬁﬁpgﬁhﬁeﬁ&pﬁ?& nzan i de;
2- (2- Br ono- 4- i odo2phieRylaazaale;N- hydr oxy- 4-ni tro- benzani de;

4- Fl uor o- 2- (2-f | uoro4-i odo- phenyl am no) - N- hydr oxy- benzam de;
3, 4-Dilfl uor0- 2- (2-f uo6£Monma@-md@r@fmmyh@¥enwmpbmymzmownzam‘ de;

benzamide; ‘
4-Bromo-2-(4-iodo-2-methyl-phenylamino)-N-phenylmethoxy-
benzamide; |
4-Fluoro-2-(4-iodo-2-methyl-phenylamino)-N-phenyimethoxy-
15 benzamide;
5-Fluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-benzamide;
5-Iodo-2-(4-iodo-2-methyl-phenylamino)-N-phenylmethoxy-
benzamide;
5-Fluoro-2-(4-iodo-Z-mgthyl—phenyImnino)-N-(tetmhydropyran—
20 2-yloxy)-benzamide;
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(3-phenylprop-
2-ynyloxy)-benzamide;
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-
(3-furylmethoxy)-benzamide;
25 3,4-Difluoro-2-(4-bromo-2-methyl-phenylaming)-N-
(2-thienylmethoxy)-benzamide; _
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(but-
3-ynyloxy)-benzamide;
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(2-methyl-
30 prop-2-enyloxy)-benzamide;
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(but-

2-enyloxy)-benzamide;
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Eg g: or 0- 4-i odo- phenyl anm no) - 4- f | uor o- N- hydr oxy- benzam de;

- or o- 4-i odo- phenyl am no) -3, 4-di fl uor o- N- hydr oxy- j@esglﬁgh :

2- (2- Brono- 4-i odo- phenyl am no) - 4- f | uor o- N- hydr oxy- benzzlm' de;. 259& 2003
2- ( 2- Br ofW0408Ydb- phenyl ani no) - 3, 4-di f| uor o- N- hydr oxy- benZ&H/¢R99/30485
N- Cycl opr opyl net hoxy-3, 4, 5-trifl uoro-2-(4-iodo-2-nethyl -

pheny! ani no) - benzam de; 3,5-D§fiuorwe2-(4-bromo-2-methyl-phenylamino)-N-(methoxy)-

N cycl opr opyl net hoxy- 3, 4-di f| uor o- 2- (4-1i odo- 2- et hyl - 30

phenyl am no) - benz nide;

5- Brono- N- cycl opr opyl Q3¢ i aj 9:Rethvi-bhedamifto)-Nd@tho '

phenyl am no) - benzam dg%g?ﬁabg?g?%—%m&%g S%%f%érbeglr? 2003)‘ géCT/ LX?QSSQ/ 30485

ﬁQ/c: opr opy: met E%nzan{dé; i odo- 2- net hyl - phenyl am no) - 4- Wt co- benzam de;
clopro met hoxy- 3, 4, 5-t df | -2-(2-f1 -4- i -

phgw affn nggl_ ben zamyde;3,és—Diﬂuor()l-J-20-r(4§1)-bron(10-2-mv.leJ },rrl(3 Ef'enlyi)acxilgmo)-N-(cycIobutoxy)-

5- Chl oro- N-cycl oprborﬁg#:gﬁ hoxy- 3, 4-di fl uoro-2- (2-fl uoro-4-i odo-

phenyl am no) - benzatfide; 5* Brono- 2- ( 2- chl or o- 4-i odo- phenyl am no) - N-

cycl opr opyl met hoxy- 3, 4-3j4Diflaba-DE4-beomale:methyl-phenylamino)-N-(isopropoxy)-

N- Cycl opropyl nmet hoxy- 2- (2-f | uor o- 4-i odo- phenyl's muo)-4-nit ro- 10

benzam de; 2-(2- mmi odo- phenyl am no) - N- cycl opr opyl net hoxy-

3, 4|, 5-trif : UO{ ﬁ- bengazfn %E_Piﬁﬁ%_%rQ_b?élﬁgd.zgggtﬂgpﬁ}faﬁ' APngRoY| ani no) - N-

cycl opropyl net hoxy- 3, 4-di f1uoro-benzam de; 1

S- Brongyy 2- ( 2- br ony24henéiereftivany-baiandde;N- et hoxy- 3, 4- di f | uoro- benzam de;

2- (2- Chl or o- 4-i odo- phenyl am _no) - N- et hoxy-4-njtrQ- bepzam’ dﬁ;

2- ( 2- Br ono- 4- i odo- phenyf:%ﬁlﬂﬁ?f%?'&%r%?@ﬁ??thﬁkﬁéﬂy-mm)' -(cyclopropyl-

methoxy)-benzamide;
3,4-Difluoro-2-(4-bromo-2-methyl-phenylamino)-N-(n-propoxy)-

2-
2-

benzamide;
15 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-(4,4-
20 dimethylpent-2-ynyloxy)-benzamide;, -
* 3 4-Difluoro-2-(4-bromo-2-methyl-phenyiamino)-N-
(cyclopentoxy)-benzamide;
3,4,5-Trifluoro-N-hydroxy-2-(4-iodo-2-methyl-phenylamino)-
benzamide;
25 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;
N-Hydroxy-2-(4-iodo-2-methyl-phenylamino)-4-nitro-benzamide;
30 3,4,5-Trifluoro-2-(2-fluoro-4-iodo-phenylamino)-N-hydroxy-
benzamide;
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3,4,5-trifluoro-benzam de; 20 2-(2Brono-4-i odo-phenyl am no)-5-chl oro- N
"cycl opropyl net hoxy- 3, 4-di f | uor o- benzamn de 22 September 2003

2- (2- Brono- 4-i odo- phenyl am no) - N-cycl opr opyl net hoxy-4-nitro- benzam de;
N- Cycl opr woydorsetdhoxy- 4- f | uor o- 2- (2-f | uor o- 4- i odo- phenyl anmi rREEUSHE/30485
‘benzani de; N Cycl opropyl net hoxy- 3, 4-di fl uoro-2-(2-fl uoro-4-iodo-

phenyl am no) - benzam de;s-cmoro-?,,4-diﬂuoro-2-(2-ﬂuoro-4-iodo-phenyla1mno)-N-

2- (2- Chl or 0- 4-i odo- phenyl am no) - N- cycl opr opyl met hoxy- 4-f| uoro- benzam de;
30 2-(2- Chl or o- 4- ihydwexgthe ho) - N- cycl opr opyl net hoxy-

3, 4-di fl uoro-benzam de;; n10Q 22,5 rgg%g 0%@{} MRRHL B EfoREN- US99/ 30485
2-(2- Bronpb4 -iodo- phéﬁ9F‘§ﬁ?§g?§%?‘§:yc g{?r pyﬁ t hoXy-4-fl uoro- benzam de
or 2-(2-Brono-4- i}i}dﬂnd?hﬁﬁiéﬁiﬂeﬂo) - N-cycl opr opyl net hoxy-
3,4-difluoro-benzamde . 5 9. The conpi nation ording to .m: 1. .wherein
the MEK inhibitor is a MEluWN@@-gB?w%PPﬁEg@&H‘g@‘W‘%W‘&E’
2-(2-chl oro-4-i odopheny] anj Y5 3riffostoIN-HodroReNzam de
(PD 184352) 2 (2 mot 12 Tl e B pheRH o) 25 e

"2- (2- et hyl - 4- i odqhieayidaym no) N- hydr oxy- 3, 4-di fl uoro-  5-bronobenzani de (PD -

171984),; 2-(2-nmethyl-4 iodophenyl anmino), N-cyclopr.opyl methoxys,

3, 4-di fluoro-5- br ormbeﬁ‘:@blﬁfﬁ'@'éﬁ‘@i do- ?X%’?‘Bﬂ%?%-ﬁg{m%%mbenzam de
(P N-cycl opropyl net hox 13; 4- g{'({el uor o- 5- bronobenzam de (PD 184161);
2-(2-chloro-4-iod H%ﬂ@r ; -N-hydr oxy-3, 4 difluoro- 20 ,5-bronobenzani de

(PD1843p6) ; 2- (2- chl ornpforedoEbisaycaricio)phénylantinb)d. ¢Hdidadro -
hydroxy-benzamide;
2-(2-Chloro-4-iodo-phenylamino)-N-hydroxy-4-methyl-benzamide;

2-(2-Bromo-4-iodo-phenylamino)-3 ,4,5-trifluoro-N-hydroxy-
benzamide;

15 2-(2-Bromo-4-iodo-phenylamino)-5-chloro-3,4-diﬂuoro-N-

hydroxy-benzamide;
2-(2-Bromo-4‘iodo-.phenylamino)-N-hydroxy-4-nitro-benzamide;
4-Fluoro—Z-(2-ﬂu0ro—4-iodo-phenylamino)-N-hydroxy—benzamide;
3,4-Diﬂuoro-2-(2—ﬂuqro-4-iodo—phenyla.mino)-N-hydroxy-

20 benzanﬁde;
2-(2-Chloro-4-iodo-phenylamino)-4-ﬂuoro-N-hydroxy-benzamide;
2-(2-Chlor0-4-iodo—phenylamino)-3,4-diﬂuoro-N-hydroxy-

benzamide;
2—(2-Bromo-4-iodo-phcnylamino)—4—ﬂuoro-N-hydroxy—benzamide;

25 2-(2-Bromo-4-iodo-phenylamino)-3,4-diﬂu0r6-N-hydroxy-

benzamide; '
N-Cyclopropyhnethoxy—3,4,S-U'iﬂuoro-?.—(4-iodo-2-methy1-

phenylamino)-benzamide;
5-Chloro-N-cyclopropyhnethoxy-3,4—diﬂuoro-2-(4-iod0—2~methyl-

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

phenylamino)-benzamide;

99



3, 4-di fl uorobenzam de PD 185625);

2- (2-chl or o- 4-i odophenyl am no) - N- hydr oxy-4 fl uor obenzam Sl gé? ); 25
2- (2- nmet hyl - 4-i odophenyl am no) - N- hydr oxy- 3, 4- di fl uor obe%ﬁz%%’é %fﬁ

188563) ; WRQOBTMIt hyl - 4- i odophenyl ani no) - N- cycl opr opyl net h@GA/US99/30485
3,4,5-trifluorobenzam de (PD 198306); and . )

2- (2- chl or 0- 4- i odophenyNeGyctapropyimythbxyRefsivdne2masthyl-phenylaminrBRIzani de
(PD 203311).. 101 22 Septenber 2003 WO 110/37141 PCTI US99/30485 10. An
anti cancer conbi nd nprising paclitaxel and the MEK inhibitor

2- (2- chl or o- 4- i odopbenyyami i anvi g 4-iod
(2-chl or o- 4- i odop en@ggcm%gmﬁgb%&mﬂmmmm iodo-

3, 4-di fl uor obenzam de Use of a mitotic inhibitor and a
MEK i nhi bitor for gheaylamind)dehzamsidesf a nedi canent for treating cancer in a

patient, wherein the anpunt of the mtaqtic inhibitor a oupi of the
MEK i &hibitor are such rOTNTQYCS‘EWBPﬁHFﬁl?ﬁyTr}'s‘P'gﬁﬁ'@foégglet@%é‘?}%ﬁgg‘?\cer

therapy. 12. The @?Eﬁ}f I gl aim1l, wherein the MEK inhibitor is a
phenyl am ne of Ili{i)]r(?en a dieyé% efined in claim4. 13. The use according to

claim 11, wherein the NERBrombi2bRtchiorost-mdpiphayylaminoy®-of Fornula |1 as
defined in claim6. 14. The use gﬁ%{ldl ng to chaj m 11, wherein the MEK
i nhi bitor used i n SYEBTIPYIREIRONY-$1 L i fhibitor is a selective MEK

| or MEK 2 inhibitor. . 6V 9l Gdoro-gliddshichyladiabpimitrbe VEK
inhibitor is a conpoun?ﬁscg;ggﬁtr%r@%mﬁ ( id8Tpheny

2- (2- gpl or o- 4- i oddpheayidei no) - N-cycl opropyi nmet hoxy- 3, 4-di f | uor obenzani de
(oisassa): 2 (2-methy] i pomeny A RN, NRitarhbtighenzan e
2-(2-met hyl -4-i od%oggmzih%qowm oxy- 3, 4-di f |l uor o- 5- br onbbenzam de
(PD171984); > ’ _

2- (2- met hyl - 4- i odopheny3-ghloreR~--cijerbepiodpyphestlaming)-N-4- di f | uor o- 5- br onoben
zami de (PD177168); ) .

2- (2- met hyl - 4- i odsyReRIRximetbexyS Sy EflBeRrFnAiNGxy - 3, 4- di f | uor o- 5- br onobenz

am de ;5( PD180841) ; 5-Bromo-2-(2-bromo-4-iodo-phenylamino)-N-ethoxy-3,4-difluoro-
benzamide;
| 2-(2-Chloro4-iodo-phenylamino)-N-ethoxy-4-nitro-benzamide;
2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-
3,4,5-triflucro-benzamide;
20 2-(2-Bromo-4-iodo-phenylamino)-5-chloro-N-
cyclopropylmethoxy-3,4-difluoro-benzamide
2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropylmethoxy-4-nitro-
benzamide;
N-Cyclopropylmethoxy-4-fluoro-2-(2-fluoro-4-iodo-phenylamino)-
25 benzamide; ‘
N-Cyclopropylmethoxy-3 ;4-diﬂuoro—2-(2-ﬂuoro-4-iodo-
phenylamino)-benzamide;
2-(2-Chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-4-fluoro-
benzamide;
30 2-(2-Chloro-4-iodo-phenylamino)-N-cyclopropylmethoxy-

3.4-difluoro-benzarnide;
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2- (2-chl oro- 4-i odophenyl am no) - N- cycl opr opyl met hoxy- 3, 4-di f | uor o- 5- br onoben

- zam de (PD184161); '~ 22 September 2003
2- (2-chl or o- 4-i odophenyl am no) - N- hydr oxy- 3, 4-di f | uor o- 5- br onbbenzam de
(PD184386)

- 2-(2-chl or%'—m -7|J%1dophenyl am no) - N-cycl obut yl net hoxy- 3, 4-di f ngg%%gﬁggﬁi de

g EB%S?S@ 202 et ny PRSI BT B R o e
PD188563) ;

. bcnhzamide; 0 _ _
2- (2-met hyl - 4-i odophenyl amrno) -N-cycl opropyl nmet hoxy- 3, 4, 5-ti fl uor obenzani de
(PD198306); and 2-(2-Bromo-4-iodo-phenylamino)-N-cyclopropyimethoxy-

2-(2-chloro-4-i od:g hg i{l ag’ no% -%cycl opr opyl met hoxy- 4-fl uor obenzam de
(PD203311). 102 2 Q’Sﬁﬁ - *16. , The use according to claim11:,
wherein the mtotic inhibitor is selected frompaclitaxel, docetaxel,
vincristine, vinblastipe, viporelbine, and vinflunine., 17 8...,19. 20.

21. 2. 23. Th&use IE%S?IH H’&t‘f’ﬁaﬁ‘}%ﬂjﬁgﬂ&dl EWbFWQﬁSMF%dPP‘&” hhi bi t or
is paclitaxel. T Mlﬁk QRER fdBelOroherein the mtotic
inhibitor is doce %xe . 1 he us%g]a}{l:%)%rd?ng to %ﬂi m 16, wherein the mtotic
i nhibitor is vincristig2-chlbhre-deivdoplomyiatning)-Necyclapropylicthakier ei n t he

~mtotic inhibitor_ is_vinblastine. Tpe#ae' according to claim 16, wherein
the mitotic inhibl-fuliflnerobenzamide(BRR1843p¥L yse according to clai m 16,

R

i odopieny| ami ne) -(RDAYObOPE opy[ met hoxy- 3, 4- di | uor obenzan de PD184352). 24.
gggl :Jts ngf?otrjglcgtg a;gl Cé%‘rgﬁ%‘%@ﬁ'%%gé%l%‘g&%g&éx%sgﬁgg‘%‘It3 .any one of
claims 11 to 24, shereiil,SahfieRPb19168d)s human. 103 |
| ' 2-(2-methyl-4-iodophenylamino)-N-cyclopropylmethoxy-
3,4-difluoro-5-bromobenzamide (PD177168);
15 2-(2-methyl-4-i0dophenylamino)-N-cycloEutyhnemoxy-
3,4-difluoro-5-bromobenzamide (PD 180841);
2-(2-ch10ro-4-iodophenylaﬁ1ino)-N_-cyclopropylmethoxy—
3 4-difluoro-5-bromobenzamide (PD 184161);
2-(2-chloro-4-iodophenylamino)-N-hydroxy-3,4-difluoro-
20 5-bromobenzamide (PD184386);
., 2-(2-chloro-4-iodophenylamino)-N-cyclobutylmethoxy-
3,4-difluorobenzamide (PD 185625},
2-(2-chloro-4-iodophenylamino)-N-hydroxy-4-fluorobenzamide
(PD 185848),
25 2-(2-methyl-4-iodophenylamino)-N-hydroxy-3,4-
| - difiuorobenzamide (PD 188563);
2-(2-methyl-4-iodophenylamino)-N-cyclopropylmethoxy-
3,4,5-trifluorobenzamide (PD 198306); and
2-(2-chloro-4-iodophenylamino)-N-cyclopropylmethoxy-
30 4-fluorobenzamide (PD 203311)..
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22 September 2003

WO Q0/37141 _ PCT/US99/30485

10.  An anticancer combination comprising paclitaxel and the MEK
inhibitor 2-(2-chloro-4-iodophenylamino)-~N-cyclopropylmethoxy-
3,4-difluorobenzamide (PD184352).

11.  Use of a mitotic inhibitor and a MEK inhibitor for the manufacture of a medicament for
treating cancer in a pafient, wherein the amount of the mitotic inhibitor and the amount of the MEK
inhibitor are such that the combination is an effective anticancer therapy.

12.  The use according to claim 1i, wherein the MEK inhibitor is a pheny! amine of
Formula | as defined in claim 4.

13. The use according to claim 11, wherein the MEK inhibitor is a phenyl amine of
Formula Il as defined in claim 6.

14.  The use according to claim. 11, wherein the MEK inhibitor used in combination with a
mitotic inhibitor is a selective MEK 1 or MEK 2 inhibitor.

15. The use according to claim 14, wherein the MEK inhibitor is a compound selected
from: _
2—(2-chioro-4—iodophenylémino)-N-cyclopropyfmethoxy—3,4-diﬂuorobenzamide (PD184352);
2-(2-methyl-4-iodophenylamino)-N-hydroxy-4-fluorobenzamide (PD170611);
2—(2-methyl~4-iodbphenylamino)-N-hydroxy-3,4-diﬂuoro—S-bromobenzamide (PD171984);
| 2-(2-methyl-4-iodophenylamino)-N-cyclopropyimethoxy-3,4-difiuoro-5-bromobenzamide
(PD177168);
2-(2-methyl-4-iodophenylamino)-N-cyclobutylmethoxy-3,4-difluoro-5-bromobenzamide
(PD180841);
2-(2-chloro-4-iodophenylamino)-N-cyclopropylmethoxy-3,4-difiuoro-5-bromobenzamide
(PD184161); '
2-(2-chioro-4-iodophenylamino)-N-hydroxy-3,4-difluoro-5-bromobenzamide (PD184386);
2-(2-chloro-4-iodophenylamino)-N-cyclobutymethoxy-3,4-difluorobenzamide (PD185625);
2-(2-chloro-4-iodophenylamino)-N-hydroxy-4-fluorobenzamide (PD185848);
2-(2-methyl-4-iodophenylamino)-N-hydroxy-3,4-difluorobenzamide (PD188563);
2-(2-methyl-4-iodophenylamino)-N-cyclopropylmethoxy-3,4,5-trifluorobenzamide
(PD198306); and
2-(2-chloro-4-iodophenylamino)-N-cyclopropylmethoxy-4-fluorobenzamide (PD203311),
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The use according to claim 11, wherein the mitotic inhibitor is selected from paciitaxel,

docetaxel, vincristine, vinblastine, vinorelbine, and vinflunine.

17.
18.
19..
20.
21.
22.
23,

The use according to claim 16, wherein the mitotic inhibitor is paclitaxel.

The use according to claim 16, wherein the mitotic inhibitor is docetaxel.

The use according fo claim 16, wherein the mitotic inhibitor is vincristine.

The use according fo claim 16, wherein the mifotic inhibitor is vinblastine.

The use according fo claim 16, wherein the mitotic inhibitor is vinorelbine.

The use according to claim 16, wherein the mitotic inhibitor is vinflunine.

The use according to claim 16, wherein the MEK inhibitor is 2-(2-chloro-4-

iodophenylamine)-N-cyclopropylmethoxy-3,4-difluorobenzamide (PD184352).

24,

vincristine.
25,

The use according to claim 15, wherein the mitotic inhibitor is paclitaxel, docetaxel, or

The use according fo any one of claims 11 to 24, wherein said patient is human.
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