1 DESCRIPTION 5-SUBSTITUTED-2-PHENYLAMINOBENZAMIDES AS MEK INHIBITORS
STechnical Field The present invention relates to noyel compounds having MEK inhibitory activity and
pharmaceutically acceptable salts thereof, inteimediates for synthesis of the compounds, and
pharmaceutical compositions comprising the compounds or pharmaceutically acceptable salts thereof.
10The compounds of the present invention can be used as MEK inhibitors. The compounds can be
used to treat proliferative diseases, for example, cancers, psoriasis, restenosis, autoimmune diseases,
and atherosclerosis, and other diseases such Q§§g&ﬁ& heart failure, heterograft rejection,
osteoarthritis, chronic rheumatoid arthritis, asthma, cystic fibrosis, hepatomegalia, cardiac hypertrophy,
Alzheimer's diseasg figheiesrsepicsack aud Y AEIEcipm BaskoERdiiimIToRe! Ssurvival is
regulated by various extracellular signals, for example, growth factors, cytokines, and extracellular
matrices (ECM), via cell surface receptors. 20Two major signal transduction pathways regulate the
process of sibmahtrdirgdiuction from the cell surface to the nucleus. One is the Ras signaling pathway,

and the other is thg, PI3K (Rhasehatidyl @%%l%'&b@%ﬁ)@%&%%? ER RN 2RI

activated via cell surface receptars or indirectly by Ras. The present invention focuses on the Ras
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kinases, mdurmrety &k i pvARIGsorcapik sainase ) anpbERi (exihacelutatistihuluseregbilatatiskinase),
is a key cgppgpent of the Ras signaling pathway. The cascade starts with the activation of Ras and in

response to extracellular signals, plays an important role in regulatln%@E ell prollferatlon differentiation,
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Background Art

Cell survival is regulated by various extracellular signals, for example, growth factors,

cytokines, and extracellular matrices (ECM), via cell surface receptors.

20 Two major signal transduction pathways regulate the process of signal transduction
from the cell surface to the nucleus. One is the Ras signaling pathway, and the other is the
PI3K (Phosphatidylinositol 3 kinase) pathway. The PI3K pathway is either activated via cell
surface receptors or indirectly by Ras.  The present invention focuses on the Ras signaling
pathway.

25 The MAPK (mitogen-activated protein kinase) cascade which comprises three kinases,
namely, Raf, MEK (MAPK or ERK kinase), and ERK (extracellular stimulus regulated kinase),
is a key component of the Ras signaling pathway. The cascade starts with the activation of Ras
and in response to extracellular signals, plays an important role in regulating cell proliferation,
differentiation, and transformation (Person, G, F. Robinson, T. Beers Gibson, B. Xu, M.

30  Karandikar, K. Berman, and M. H. Cobb. Endocrine Rev,, 22, 153-183 (2001); Bryan A. Ballif
and John Blenis, Cell Growth & Differentiation, 12, 397-408 (2001); Cobb MH, Prog. Biophys.
Mol. Biol., 71 479-500 (1999); Lewis TS, Shapiro PS and Ahn NG. Adv. Cancer Res., 74 49-139
(1998); Kolch W, Biochem. J., 351, 289-305 (2000); Judith S Sebolt-Leopold, Oncogene, 19,
6594-6599 (2000); Roman Herrera and Judith S. Sebolt-Leopold, Treds in Molecular Medicine,

35 8,S27-S31 (2002)).

Ras activation is regulated through the interplay beiween GTP-exchange factors {GEFs)



2 and GTPase-activating proteins (GAPs) (Giorgio Scita, Pierluigi Tenca, Emanuela Frittoli Arianna
Tocchetti, Metello Innocenti, Giuseppina Giardina anﬁi Pier Paolo Di Fiore, EMBO Journal. 19,
2393-2398 (2000)). GEFs activate Ras through the formation of Ras-GTP complex, and GAPs
inactivate Ras through the folination of Ras-GDP complex. Ras activation results 5from growth
factor-mediated extracellular signals to cell surface receptors or from Ras mutations. Ras mutations
are found in many human cancer cells, It is known that such Ras mutations result in sustained Ras

activatio?tt PRI mpr PUR G RE (OB iR ot Patd R bR ButRBs R ERarelaIETidelivated Ras
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TM and il]. T\A i 3 404-1407 2). Grews,CM, Alessandrini A,and Erikson RL,
Suiomte, D S SR il ek g MR R DB R T
BiochemisFulpupsustained Fogaptineion (TR complabam. wadspalss, ip teanetifaatsmihandam, U.
Rapp, A.rhsaiheds cdliMarshall, and S. Cowley. Trends Biochem. Sci. 21373-372 (1994); Zheng, C.

F., and K. L. Guap. J. Biol..Chem. 268. 2023933-23939 (1993)). EK is a dual-specijficjty.Icinase
netnatod MEK O Rl 18 AT Sl e o AR BT RET

(Andersdi R (AdiisearamerRemK. e SingifrrrenNatdrenBEsrB 3 iRe§s-tiadiipchege PR-aHY Krebs

EG, FASEG-4391169435(3095)); Theddiitemedaiad dRieraosphondaiondasstir i rot @aie ERIC
actlvatlorb %ytﬁgg%%rﬁ Q@tlon of ERK to the nucleus. Activated ERIC (MAPK) activates

various substrates, for'exampté, transcription factors in the cytoplasm and nucleus, and the result is

that the activatiof\&aéetbRaiilidenrhegphoyialite padaqtivitfesdvifidtibandnditiehsfovihtion)
dependinghespitg exiaceliarssignale Mi1asa sirghsuhsralesprcificiy ERK IR ERIG are the
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(1992)). Alessandrini A and Erikson RL, Science, 258, 478-480 (1992); Her JH, Lakhani S, Zu K, Vila J,
Dent P, Sturgill TW and Weber MJ, Biochem. 1., 296, 25-31 (1993); Alessi, D. R., Y. Saito, D. G.
Campgell, P. Cohen, G. Sithanandam, U. Rapp, A. Ashworth, C. J. Marshall, and S. Cowley.
Trends Biochem. Sci. 21 373-372 (1994); Zheng, C. F., and K. L. Guan. J. Biol. Chem. 268,
20 23933-23939 (1993)).

MEK is a dual-specificity kinase. Activated MEK phosphorylates ERK1 and ERK2 on
tyrosine (185) and threonine (183) residues (Anderson NG, Maller JL., Tonks NK and Sturgill TW,
Nature, 343, 651-653 (1990); Seger R and Krebs EG, FASEG J, 9 716-735 (1995)).

The MEK-mediated ERK phosphorylation results in not only ERK activation but also

25  translocation of ERK to the nucleus.

Activated ERK (MAPK) activates various substrates, for example, transcription factors
in the cytoplasm and nucleus, and the result is that the activation leads to cellular changes
(proliferation, differentiation, and transformation) depending on the extracellular signal.

MEXK has a strict substrate specificity. ERK1 and ERK2 are the only substrates of

30 MEK phosphorylation that have been identified (Seger R, Ahn NG, Posada J, Munar ES, Jensen
AM, Cooper JA, Cobb MH and Kregs EG, J. Biol. Chem., 267, 14373-14381 (1992)).

Strict substrate specificity (limited substrates: ERK1 and 2) and dual specificity
{phosphorylation on both tyrosine and threonine), which are unique properties of MEK bur
rarely found in other kinases, are suggested to play a central role in the MEK integration of

35  signals in the MAPK pathway.
Constitutive activation of the MEK/MAPK pathway is shown to be associated with the



Strict substrate specificity (limited substrates: ERK1 and 2) and dual specificity (phosphorylation on
both tyrosine and threonine), which are unique propeyties of MEK bur rarely found in other kinases, are
suggested to play a central role in the MEK integration of 35 signals in the MAPK pathway.
Constitutive activation of the MEKJMAPK pathway is shown to be associated with the neoplastic
phenotypes of a relatively large number of cancer cell types (Hoshino R, Chatani Y, Yamori T, Tsuruo
T, Oka H, Yoshida 0, Shimada Y, An-I S, Wada H, Fujimoto J, Kohno M, onco?‘;mr?, 18, 813 (1999);
Kim SC, MERRIS MImhytipoy 66 Neakeeniprgesumbe b sanos, stoyreoddyshendar hmarddip 0,
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result in cellular altera rapsforma rca | W n
Marshall(@j?%eéllﬁ’ ‘%’ %%%@%%%ﬂ?g %ﬁ%%ﬂr? %%%%?’%%%%ﬁgF %@%ﬁlﬁm’ g%’ng S,
FukasawzBR3 Viide: Wsiree & aRgInkh Reis¢iehcBleeb, Y64 2028901)). Furthermore, studies of
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uyssegur J, Prog. Natl. Acad, Sci. ,.90, - : Pang L,, Sawada ecker SJ an
Saltiel AR., J. Bi%%%%ﬁ%ﬁ?%‘ﬁ%g%@%@%@%ﬁ é%é%&%%&@e\‘/g@ Sﬁﬁvﬁﬁléﬂg&ﬁ%ﬁgc,
Kedf NKieidiitarthorordetDdiatn Diffedred] GOBrBABHR0R0); Mvlntstrarm Mipattam S&|dehdbiay L, Alm
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previously reported MEK |nh|£|tors including, for example, cogﬁoun S having_the backbone
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01/0539 2" MeaxB 0530 eV Bicl1/ 686,112 34LD262/06R 3 F; MUD AR 118 31,94 IWOPRIREZHET, AWOPages
03/9@219&; J\/\QOQ?@I%QS%WQ%Qg%Qw )04/056789; and Japanese Patent Application Kokai

Publication No. (JP-A) 2001-55376 (unexamined published Japanese patent application)). The
previously reportdd%ahaysusasbed findings Nsars s Midhytaarfdhsonaignmedirmaigs which
have an alkeRY residide asiher3bsubstivrntienihe:efsidecriibegen atens Hsaheeetastindaperted

compoun&ﬁlfgga%g%%gr%n%@psyorﬁ%\é\{%ﬁh comprise as a substituent, a halogen atom, a carbamoyl
group, a sulfamo Ih

ere are many previously reported MEK inhibitors including, for example, compounds

25 having the backbone structure of a 2-phenylaminobenzoic acid or a derivative thereof, and which
comprise various types of substituents at different positions (US Patent No. 6251943; US Patent
No. 6310060; US Patent No. 6506798; International Publication WO 98/37881; WO 99/01421;
WO 99/01426; WO 00/35435; WO 00/35436; WO 00/37141; WO 00/40235; WO 00/40237; WO
00/41505; WO 00/41994; WO 00/42002; WO 00/42003; WO 00/42022; WO 00/42029; WO

30 00/64856; WO 01/05390; WO 01/05391; WO 01/05392; WO 01/05393; WO 01/68619; WO
02/06213; WO 02/18319; WO 03/062189; WO 03/062191; WO 03/077855; WO 03/077914; WO
04/056789; and Japanese Patent Application Kokai Publication No. (JP-A) 2001-55376
(unexamined published Japanese patent application)). The previously reported compounds also
include N-alkoxy-2-phenylamino-benzamide derivatives which have an alkexy residue as the

35  substituent on the amide nitrogen atom. Furthermore, the reported compounds also include

compounds which comprise as a substituent, a halogen atom, a carbamoyl group, a sulfamoyl



4 group, or such, at position 5 of the benzamide ring (International Publication WO 98/37881; WO
99/01426; WO 00/42003; WO 01/68619; and WO 02/06213). Meanwhile, the anti-cancer effect of
compounds comprising the feature of an MEK inhibitor, as reported, has been drawing attention. Such
compounds include, for example, compound CI-1040 described below (in Example 95 of WO
99/01426). The result of a phase I clinical trial of compound CI-1040 was reported in the American
Society of Clinical Oncology Annual Meeting in 2002 (American Society of Clinical Oncology Annual
Meeting in 2GOPARStratiINGS. e athd 1?%&@8‘?@3253?250%)5.1%’%Vé&%lvgﬁb‘lﬁab?ﬁbw%s have
been pointedogufy §ai examele rRidhydiglysis ang dnactgationatitheocemmpung in vivo; high lipid
solubility and low water solubilitP/; and a wide interpatient variahility in pharmacokinetic parameters.
The clinical trial for SREFAG Wadth J8 HerhRTaetcR: Pr&SBIMOBD $9880 ' W G'0 /5651 ! idturrently at
the stage of aphasenibabinical wiakitaUnSs beenMeanwhilectirie asedeRompammethods: ofpreventing

or treating rheumatoid arthritis or. arthritis ysing compounds haying. -inhibjti ivity
(InternationalBUbii at‘f8ﬂ19961657§§§%%f5%%§2§§1‘§;@hg =k 1626851&%2{38@5[}2@?;; he An
objective of thegresentdisel osulaiisitaprovideopreventivd ditierapendioagents ther prodifenative
diseases, that have excellent safet %xhi it stropg MEK inhibjtory effect, and are st .in vivo and
soluble in water. =" h(r?o{ﬁqé af/ggrlilgézso tennsﬂl\lf%1 s@gecﬁtég% tWe%Brggsgn r’i]r{f\;‘/lecrallftlorgrf’so %flﬁs? o(\?:régéf}%ﬁzgt
Nalkoxy-2-phénydérainé-benkdvivide: denviii s Wisicit cdmpriselansdbstituéitat WositiotD820f. the ring
have an unexpectedly strong MEK inhibitory, effect and high water solubility .43 and ate highly stable
in vivo. In ad)é?ﬁgr?,v%ﬁ’e ié}lv%tk%t(?{]%%c%vgreq t%at.ﬁ?e. cpmpohvgf]%s g? &é p’reé}elnt (ﬁsﬁgl?gu?e have effects
of suppressingatrgigrofidie antrfundppressing theé pdset diiliphis!cany tastel bbukndarve as

preventive or therapeutic.adents foncancesis.And-athtts with HarroveshRiolagical wiillity, thereby

completing the present disclosure. In a first aspect, there is provided a compound represented by
the following 16RO s epregiethcetitipisisracEEEHIRMa M RBPRIBY invReisit R ¥ rBSresents a
halogen atomyan G2, palkenyLarauWp «@fi an 8. 8alkynyl group; R2 represents a halogen atom or an

C1_8alkyl group; the Ci_galkyl group may be substituted by a hydroxyl group; R3 represents a
hydrogen atom or a halogen atom; R4 represents a hydrogen atom, an Ci.salkyl group, an C2.8alkenyl
group, or an C2_ nyl group; the Cl.8alkyl group, the C2..8alkenyl group, and the C2_8alkynyl
group may haﬁggsna:k three substituents selected from the group consisting of -ORa, -NRalth, -
NRaCORDb, a heterow '%roup, and a heteroaryl group; the heterocyclic group and the heteroaryl
group may have one to ree&ubtituents selected from the group consisting of a C1.5 alkyl group,
-ORa, and -NRaRb; X gsents a group represented by the follow nformula (0; wherein

F i

Meanwhile, there are reports on methods of preventing or treating rheumatoid
arthritis or osteoarthritis using compounds having MEK-inhibiting activity (International

Publication WO 00/35436; WO 01/68619; and JP-A 2001-55376).

Summary

An objective of the present disclosure is to provide preventive or therapeutic
agents for proliferative diseases, that have excellent safety, exhibit strong MEK inhibitory
effect, and are stable in vivo and soluble in water.

Through various intensive studies, the present inventors discovered that N-
alkoxy-2-phenylamino-benzamide derivatives which comprise a substituent at position 3

of the ring have an unexpectedly strong MEK irhibitory effect and high water solubility,



Y represents -0-, -N R80-, -ONR8-, -NR8CO-, or -NR8S02-; 4b Z represents an C,..8 alkylene chain
which may be substituted by one to three groups represented by W'; where R8 represents a hydrogen
atom, an alkyl group, -ORa, or COR9, and the alkyl group may be substituted by a halogen atom,
-ORa, or -NRaRb; R9 represents a hydrogen atom, an alkyl group, or -ORa; and the alkyl group may be
substituted by a halogen atom, -ORa, or NRaRb; in the above formulae (i) W and W', which may be
the same or different, each represent a Ci..5 alkyl group, a halogen atom, an oxo group, -ORa,
-COORa, -CRURTRENE S dgen atdmaddDoRANCONRAR P SORaEcd SORA: SO2RAISNRARD,
-NRaCORb, TW%%SC@Q%\&%@Bpﬁ‘@cﬁ%@@%@%ﬂl@"ﬂﬂn% gf@@%ﬁrg?aydfg;aﬂﬂegaﬁgﬁﬁl@rocycl'C

r

group and the heteroar?/l group may have a substituent selected from the group consisting of a C5
alkyl group, -Ofe4! ahtiINIRaRB the! 81Ky Gt iYa DB YIS E R By R WY GrasgigeuFEELS5 alkoxy

group, or an adiRAIHAYIRINE:AROVER] SHhstituanisIexCeRidhe QX aaUPHRNE-the halegen may be linked
to each other to form a cycloalkyl group or. a heterocyclic group; the cycloalkyl group or the
heterocyclic group rtay Hive %ﬁ%&fﬁﬁ%t%@f@&é&%@ﬁﬁfﬁ@%&5@8&?&5%%&&}11@&%{1@\1%Rb, and
a C199 alkyl grewpthat, mayhesubstiisen withpABe; Ratpegd &b, which may be the same or different,
each represent a hydrogen atom or a Ch.5 alkyl group; the alkyl group may be substituted by one to
three groups selected from the group consisting of a hydroxyl group, a C5group, and an amino group;
provided that, whgp Xis the group represented by the above formula (i) and Y is not -0-, W may be a
hydrogen atom. 9 ebsecond aspect, there is provided a pharmaceutical composition comprising as
an active ingredietf thg cempbund as defined above or a pharmaceutically acceptable salt thereof

In a third aspect, therésis Prpviged an MEK inhibitor comprising as an active ingredient the compound
as defined abové Wfically acceptable salt thereof In a fourth aspect, there is provided a
preventive or therapeuwtic agerit for a 4c proliferative disease, which comprises as an active ingredient
the compound as defined above or a pharmaceutically acceptable salt thereof In a fifth aspect,
there is provided the use of a compound as defined above, for the manufacture of a medicament for
treating / preveiding cancer. In a sixth aspect, there is provided a preventive or therapeutic agent

for a joint dis%rder with infalﬁ mation, wherejn the agent comFris%[s ag,an ctive ingredient the
compound as 4TS AV SIS s AP At etk S A LR PRab I Sait tAEREBE. £roup:

[

e ga
R; represents a halogen atom or an Cigalkyl group; the Cigalkyl group may be

substituted by a hydroxyi group;

R; represents a hydrogen atom or a halogen atom;

R4 represents a hydrogen atom, an Cjzalkyl group, an C,salkenyl group, or an C,.
salkynyl group; the C)galkyl group, the Co galkenyl group, and the C,galkynyl group may
have one to three substituents selected from the group consisting of ~ORa, -NRaRb, -
NRaCORD, a heterocyclic group, and a heteroaryl group; the heterocyclic group and the
heteroaryl group may have one to three substituents selected from the group consisting of
a Cy.5 alkyl group, -ORa, and -NRaRb;

X represents a group represented by the following formula (i);

o-Y—Z-W (i)

wherein

Y represents -0-, -NRgO-, ~-ONRg-, -NRgCO-, or -NRgSO,-;



The present disclosure includes: 5 [1] a compound represented by the following formula (1), or a
pharmaceutically acceptable salt thereof, R4 ti H-1+40 H R2 (1) 5 wherein R1 represents a halogen
atom, an alkenyl group, or an alkynyl group; R2 represents a halogen atom or an alkyl group; the alkyl
group may be substituted by a hydroxyl group; 10R3 represents a hydrogen atom or a halogen atom;
R4 represents a hydrogen atom, an alkyl group, an glkenyl group, or an alkynyl group; the alkyl group,
the alkenyl group, and the alkynyl group may have one to three substituents selected from the group
consisting of -ORa, -NRaRb, ZNRaCORIa hetérbicyoic trouphighonahdrerpbryiued dy: etheto
heterocyclic group and the h%@@%&r%&g@g@w@vqppe to three substituents 15selected from the
group consisting of a C1.5 alkyl group, -Oka, and -NRaRb; X represents a group represented by the
following foimula (i); j) 20wherein Y rEpFEsRntsRESCOTREY IREE R 0 MNEESTUP7 feBfesEnts an
C1,8allcylene chain which may be substitutaddomeneto thieg wauns repLesaated,by Wiowhere R8

represents a hydrogen atom, an alk}tharEqBRh?@?lﬁfr{aRb;
Rg represents a hydrogen atom, an alkyl group, or -ORa; and
the alkyl group may be substituted by a halogen atom, -ORa, or
-NRaRb;
in the above formulae (1)
W and W', which may be the same or different, each represent a C,.s alkyl group, a
halogen atom, an oxo group, -ORa, -COORa, -COOCORa, -CO-halogen atom, -OCORa,
-CONRaRD, -SRa, -SORa, -50;Ra, -NRaRb, -NRaCORb, -NRaSO,Rb, -SO;NRaRb, a
heterocyclic group, or a heteroaryl group; the heterocyclic group and the heteroaryl group
may have a substituent selected from the group consisting of a C,.s alkyl group, -ORa,
and -NRaRb; the alkyl group may be substituted by a hydroxyl group, a C, s alkoxy
group, ot an amino group; |
the above substituents except the oxo group and the halogen may be linked to each other
to form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the
heterocyclic group may have a substituent selected from the group consisting of, -ORa, -
NRaRb, and a C,.5 alkyl group that may be substituted with -ORa;
Ra and Rb, which may be the same or different, each represent a hydrogen atom or a Cy.5
alkyl group; the alkyl group may be substituted by one to three groups selected from the
group consisting of a hydroxyl group, a C.s alkoxy group, and an amino group;
provided that, when X is the group represented by the above formula (i) and Y is not -O-,
W may be a hydrogen atom.

In a second aspect, there is provided a pharmaceutical composition comprising as
an active ingredient the compound as defined above or a pharmaceuticaily acceptable salt
thereof.

In a third aspect, there is provided an MEK inhibitor comprising as an active
ingredient the compound as defined above or a pharmaceutically acceptable salt thereof.

In a fourth aspect, there is provided a preventive or therapeutic agent for a



25-COR9; and the alkyl group may be substituted by a halogen atom, -ORa, or -NRaRb; R9 represents
a hydrogen atom, an allcyl group, or -ORa; and the alkyl group may be substituted by a halogen atom,
-ORa, or -NRaRb; R8 and R9 may be linked to the allcylene chain of Z or form a 30heterocyclic group
through a linkage to the substituent represented by Ra or Rb of W) 6 or alternatively, X represents a
group represented by the following formula (ii): 5 wherein Y1 and Y2, which may be the same or
different, each represent a single bond, -CO-, -000-, -0-, -000-, -NRa-, or -SO2-; Z
represents a &L FAENF WA MANBR SUBRKiftet 1B) 8fiévo thredigrblips orppredentderioydN’): in the
above formulaedi} and ik aandidiwmbichRBRY:DE dhe.sgme or different, each represent a C1.5 alkyl
group, a halogen atom , an oxo gro%p,_ -ORa, -COORa, -COOCORa, -CO-halogen atom, -000Ra,
-CONRaRb, -SRa, %@ AN EBIRANREREY NREC R NRBSOPHISS dsi8eIniRaRtr she
heterocyclic groupiaotiachdteroadidgionTothe:-neierqrychs groumand the heteroaryl group may have a
substituent selectedﬂ‘]r%mitl}ﬁ groug (%Pnsistin of a C1.5 alkyl group, -ORa, and -NRaRb; the alkyl
group may be substituted by & 1y r’ox]ﬁ%rl&?g, Q%ﬁﬁéﬂ&@‘ﬁ‘r&ﬁﬁ%’ﬁﬁ%‘aﬁﬁﬁ%@ﬂ& Ipiétabove
substituents ekeegttheitxondroupaid, therbalagen mayibedinkedio.eash piher 201efrum acycloalleyl
group or a he ic group: the cycloalkyl group or the heterocyclic group may have a substituent
selected fromégﬁg%lr%ﬁh% cgér’\%gﬁn% %({‘e 9&3@(}"%@%}3&&0 qrﬁﬂ aé:@f?glygikvl%rﬁﬁ%’fhat may be substituted
with -ORa: The present disclosure includes:



Ra and Rb, which may be the same or different, each represent a hydrogen atom or a C1.5 alkyl
group; the alkyl group may be substituted by one to tglree groups selected 25from the group consisting
of a hydroxyl group, a C1.5 alkoxy group, and an amino group; provided that, when X is the group
represented by the above foiula (i) and Y is not -0-, W may be a hydrogen atom; Herein, the
symbol "0" used in the formulae such as (i), (ii), (iii) and (iv) means the 30site of bonding [2] the
compound according to [1], or a harmaceutica acceptable salt thereof, wherein X represents the
group -Y-Z-W of {hé fevAumee ed brittha eHomegeioenariifl M"ei‘éih%&‘i%@ & chain may
have onesl@¢pedIsubBtiHeMS selected from the group 7 consisting of a C1.5 alkyl group, a halogen
atom, -ORa, -NRaRb, and an oxo group; the above substituents except the oxo group and the halogen
atom may be linked to each other to form a cycloalkyl group or a heterocyclic group;  the cycloallcyl
group orthe hegferocyclic group may have a substituent selected from the 5group consisting of -ORa,
-NRaRb, and a Ql S alkyl group that may be substituted with -ORa; Ra and Rb, which may be the
same or differéht, Bach rdpresent a hydrogen atom or a C1_5 alkyl group; and the alkyl group may be
substituted by a up, a Cl-s alkoxy group, or an amino group; 10  [3] the compound
according to¥ rmaceutically acceptable salt thereof, wherein X represents the group
-Y-Z-W of the formula (i), wherein the alkylene chain of Z is any one of the groups represented by the
following formulae: -CH2-, -(CH2)2-, -(CH2)3-, -(CH2)4-, -CH2CH(Me)- -CH2C(Me)2-, -C(Me)2CH2-,
15-(éH2)2CH(Me)-, -(CH2)2C(Me)2-, -CH(Me)(CH2)2-, -C(Me)2(CH2)2-, -CH2CH(Me)CH2-,
-CH2C(Mej2eti2-, -CH2C(CH2CH2)CH2-, -CO-, -CH2CO0-, -COCH2-, -(CH2)2C0-, -CO(C1-12)2-,
~CH2C1-H Qb (ORGSR ato%ﬁ%g&ﬂ(@ﬁ ?E% % (%7 ? and -C1-12CH2CH(OH)-;

IC

20[4] the compound according to any one harmaceu

SIS Sh P
wherein XPERPESSALS 2VEQSITHIION RSRAG )gWHEr ééi&&@ﬁ?& %‘yﬂﬁbﬁ Y&yl
group, a Gdxpalkyl group, or -CORY;

10  Rjrepresents a hydrogen atom or a halogen atom;
R4 represents a hydrogen atom, an alky! group, an alkenyl group, or an alkynyl group; the alkyl
group, the alkenyl group, and the alkyny! group may have one to three substituents selected from
the group consisting of -ORa, -NRaRb, -NRaCORb, a heterocyclic group, and a heteroaryl

group; the heterocyclic group and the heteroaryl group may have one to three substituents
15 selected from the group consisting of a C).s alkyl group, -ORa, and -NRaRb;
X represents a group represented by the following formula (i);

&s—Y—7I-W (i)

20 wherein
Y represents -O-, -NRgO-, -ONRg-, ~-NRgCO-, or -NRgSO;-;
Z represents an  C;alkylene chain which may be substituted by one to three
groups represented by W’;
where Rg represents a hydrogen atom, an alkyl group, -ORa, or
25 -CORy; and the alkyl group may be substituted by a halogen atom,
-ORa, or -NRaRb;
Ry represents a hydrogen atom, an alkyl group, or -ORa; and the alkyl
group may be substituted by a halogen atom, -ORa, or -NRaRb;
Ry and Rg may be linked to the alkylene chain of Z or form a
30 heterocyclic group through a linkage to the substituent represented by
Ra or Rb of W)



R9 represents a hydrogen atom, a hydroxyl group, a C1-5 alkyl group, or a C1.5 alkoxy group;  the
alkyl group and the alkoxy group represented byRs and R9 may be substituted by one to three
25hydroxyl groups at arbitrary positions of the hydrocarbon moiety; [5] the compound according to
any one of [1] to [4], or a pharmaceutically acceptable salt thereof, wherein X represents -Y-Z-W of the
formula (i), wherein R8 represents a hydrogen atom, a hydroxyl group, a methyl group, an ethyl group,
an n-propyl group, an i-propyl group, an 30n-butyl group, an i-butyl group, a t-butyl group, a sec-butyl
group, a dylabémetindbtopyl group, a 2,2-dimethylpropyl group, a 1,2-dimethylpropyl group, a pentyl
group, a B@r{@yllag%goa %@9%}5{@@%& ByhnetowasebrenRue)a 2-ethoxyacetyl group, a
2-hydroxyacetyl group, a propionyl group, a 2-methylpropionyl group, a 2-methoxypropionyl group, a
2-ethoxypropionyl group, a 2-hydroxypropionyl group, a 3-rnethoxypropionyl group, a

3-ethoxyprgpi group, a 353-hydroxypropionyl group, a methoxy group, an ethoxy group, an
n-propyloxy%égup, an i-propyloxy group, a hydroxyrnethyl group, or a 2-hydroxyethyl group; 8 [6]
the composnd agcording to any one of [1] to [5], or a pharmaceutically acceptable salt thereof, wherein
X represents -Y-Z-W of the formula (i), wherein Y represents -0-, -NHO-, N(COCH3)0-,
-N(COHCH20H)0-, -N(COCH2CH3)0-, -N(COCH(OH)CH3)0-, 5 -N(COCH2CH20H)0-,
-N(COCH(OH)CH20H)0- GO CH2CH2CH3)0-, N(COCH2CH2CH20H)0-,

-N(COCH(OH)CH2CH3)0-, -N(COCH2CH(OH)CH3)0-, -NHCQ-, or -NE|S02-; 7] the compound
according to [1], or a phaﬁ%&é‘é&kéﬂ@ﬁi}&@éﬁf éhgéﬁni’ﬁé?"ég,&iﬁ%&a@h‘lrﬁpFSE)%tsaeﬁ@!f §%ﬁg]
represented by the formul@ (i, afOis -ary -aHelbt thRgroupstepresented by the following formulae:
Oy0-Thz le111q1-0 0"er§), represents a  C.s chain which may be substituted by one to three groups

10 represented by W);
in the above formulae (i) and (if),

W and W’, which may be the same or different, each represent a Cy.; alkyl group, a

halogen atom , an oxo group, -ORa, -COORa, —COOCORa, -CO-halogen atom,

-OCORa, -CONRaRb, -SRa, -SORa, -SO:Ra, -NRaRb, -NRaCORb, -NRaSO:Rb,

15 -SO,NRaRb, a heterocyclic group, or 2 heteroaryl group; the heterocyclic group and the
heteroaryl group may have a substituent selected from the group consisting of a Cy.
alkyl group, -ORa, and -NRaRb; the alkyl group may be substituted by a hydroxyl
group, a Ci.5 alkoxy group, or an amino group;
the above substituents except the oxo group and the halogen may be linked to each other

20 to form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the
heterocyclic group may have a substituent selected from the group consisting of, -ORa,
-NRaRb, and a Cy.5 alkyl group that may be substituted with ~ORa;

Ra and Rb, which may be the same or different, each represent a hydrogen atom or a

C1.5 alkyl group; the alkyl group may be substituted by one to three groups selected

25 from the group consisting of a hydroxy! group, a C1.5 alkoxy group, and an amino
group;
provided that, when X is the group represented by the above formula (i) and Y is not -O-,
W may be a hydrogen atom;

Herein, the symbol “@ used in the formulae such as (i), (ii), (iii), and (iv) means the

30  site of bonding.

[2] the compound according to [1], or a pharmaceutically acceptable salt thereof,
wherein X represents the group -Y-Z-W of the formula (i) and Z represents a  Cy.salkylene
chain,

wherein the alkylene chain may have one to three substituents selected from the group



Z'e so, 00467 NZ111 15wherein Z' represents a C1-5allcylene chain which may be substituted by
one to three groups represented by W'; W' represents a C1.5 alkyl group, a halogen atom, an oxo
group, -ORa, -CONRaRDb, -SRa, -SORa, -SO2Ra, -NRaRb, -NRaCORDb, -NRaSO2Rb, -SO2NRaRb, a
heterocyclic group, or a heteroaryl group; 20the heterocyclic group and the heteroaryl group may have
substituents selected from the group consisting of a C1.5 alkyl group, -ORa, and -NRaRDb; the alkyl
group may be substituted by a hydroxyl group, a C1,5 alkoxy group, or an amino group; the above
substituents excepntisiogoipéup ald tissouaicgeragrydierinke ao-Daci bt fae tenform Baps [Bdlky|

group or a heterogyglicamEmcthe ﬁ&g@tﬁglﬁ&g&% the 25heiesesy dlisTaup Feawbaye asubstituent
selected from the rou%\,ﬁ)nsistin of -ORa, -NRa@agﬁand a C1.5 alkyl group that may be substituted
Rl B

with -ORa; Ra anfl EEONR B 1SSt Bk PeBtesent a hydrogen atom or a C1_5
alkyl group; and the afkidajkgligrmaydrths botstinsedib gray draxylayroupis ChenaRedzgiagr8p: Biean
aminp group; 30 g?o%?z'%ﬁ?ﬁ{&ﬁ{g‘ﬂ?@{ﬁiﬁ,x}@%ﬁ@@,%ﬁ ihe, groupI gpied Rysbs farmula Gxh

wherein W' represents any one of the groups represented by the formulae: Me, -Et, -n-Pr, -i-Pr,
-CH20H, -CHZCF%H, -CH(OH)CHS, -OH, -OMe, -0Et, -OCH20H, 0(CH2)20H, -0(i-Pr), -0(n-Pr),
-CONH2, -CONHr e\ iEh GANbE thP g€ ONiieRDt, a0 ivie 2nt- C DN (B el 802 Me,
S, S, N A NGRS MR Mes?
alkoxy group, Or an amino group;
10 _ ‘
[3] the compound according to [1] or {2], or a pharmaceutically acceptable salt thereof,
wherein X represents the group -Y-Z-W of the formula (i), wherein the alkylene chain of Z is any
one of the groups represented by the following formulae:
-CHy~, -(CHz)2-, (CHz)a~, «(CHa)s-, ~-CH,CH(Me)-, ~-CH2C(Me),-, -C(Me),CHa-,
15 -(CHQ)gCH(Me)w, ~(CH2)2C(M€)2—, -CH(MB)(CH?_) 27y wC(Mﬂ)z(CHz)zw, ~—CH2CH(M8)CH§_«,
-CH2C(Me),CHy-, -CH,C(CHCH)CHy-, -CO-, -CH2CO-, -COCHy-, «(CHCO-, -CO(CHa)o-,
-CHOH-, -CH,CH(OH)-, -CH(OH)CH;-, -CH,CH(O)CH;-, -CH(OH)CH,CH;-, and
-CH>CH,CH(OH)-;

20 [4] the compound according to any one of [1] to [3], or a pharmaceutically acceptable
salt thereof, wherein X represents ~Y-Z-W of the formula (i), wherein Rg represents a hydrogen
atom, a hydroxyl group, a C;.5 alkyl group, or -CORy;

Rs represents a hydrogen atom, a hydroxyl group, a C1.5 alkyl group, or a Cy.5 alkoxy group;
the alkyl group and the alkoxy group represented byRs and Rg may be substituted by one to three
25  hydroxyl groups at arbitrary positions of the hydrocarbon moiety;

[5] the compound according to any one of [1] to [4], or a pharmaceutically acceptable
salt thereof, wherein X represents -Y-Z-W of the formula (1), wherein Rg represents a hydrogen
atom, a hydroxyl group, a methyl group, an ethyl group, an n-propyl group, an i-propyl group, an

30  n-butyl group, an i-butyl group, a t-butyl group, a sec-butyl group, a 1,1-dimethylpropyl group, a
2,2-dimethylpropyl group, a 1,2-dimethylpropyl group, a pentyl group, a formyl group, an acetyl
group, a 2-methoxyacetyl group, a 2-ethoxyacetyl group, a 2-hydroxyacetyl group, a propionyl
group, a 2-methylpropiony! group, a 2-methoxypropionyl group, a 2-ethoxypropionyl group, a
2-hydroxypropionyl group, a 3-methoxypropionyl group, a 3-ethoxypropionyl group, a

35  3-hydroxypropionyl group, a methoxy group, an ethoxy group, an n-propyloxy group, an
i-propyloxy group, a hydroxymethyl group, or a 2-hydroxyethyl group;



NHCO(n-Pr), and -NHCO(i-Pr); [9] the compound according to any one of [1], [7], and [8], or a
pharmaceutically 10acceptable salt thereof, wherein r§}( represents the group represented by the
formula (ii), wherein the alkylene chain of Z' is any one of the groups represented by the following
formulae: -CH2-, -(CH2)2-, -(CH2)3-, -(CH2)4-, -CH2CH(Me)-, -CH2C(Me)2-, -CO 402012-,
-(C112)2CH(Me)-, -(CH2)2C(Me)2-, -CH(Me)(CH2)2-, -C(Me)2(CH2)2-, -CH2CH(Me)CH2-,
-CH2C(Me)2CH2-, -CHOH-, -CH2CH(OH)-, -CH(OH)CH2-, -CH2CH(OH)CH2-, 15 -CH(OH)CH2CH2-,
-CH2CH2CH(OH)-, -CO-, -CH2CO0-, -COCH2-, -(CH2) 2C0-, -CO(CH2)2-, and -CH2CH(OH)CH2-;
10] the compoungacapysiagia AR 20R:2(d1b b i o {3 3] phasmaseizat pacepiabie sal
thereof, wherein X represents the groug) tgg%r%e d Wr&u? gg&naqc%exriessez any, _orjﬁlglbt_he
groups répliederrall B S SRRTGiTmin4e! a?r}gf-‘? Ll o e O-\.Ny.O'irarm_i /yeN
0000 NRaNGODNR @, YO, NIODwhBHER (i Ao ne VaRHEP Be(SibStituted at arbitrary
posi@ons_%g%gz&ﬁgﬁ Hbﬂweﬁm@mmm@@mm%mggt’a C1.5 alkyl group, a
om, -0R3a, -NRaRb,

each ropr DB hyHob R o AR B A SRy e St PO B g

‘hydroxyl groppi®z1.5 alkoxy group, or an amino group; Ra represents a hydrogen atom 10

[7] the compound according to [1], or a pharmaceutically acceptable salt thereof,
10 wherein X represents a group represented by the formula (ii) and X is any one of the groups

represented by the following formulae:

Ny Ny oy
e O

No
e/ e o« s07
O 8]
O Os-NR o; o o
R YN TO\ | \)L )
«"o N AN Nz
15 wherein 7’ represents a  Cy.s alkylene chain which may be substituted by one to three

groups represented by W’

W represents a Ci.s alkyl group, a halogen atom, an oxo group, -ORa, -CONRaRb,
-SRa, -SORa, -SO;Ra, -NRaRb, -NRaCORb, NRaSQ;RbD, -SO,NRaRb, a heterocyclic
group, or a heteroaryl group;

20 the heterocyclic group and the heteroaryl group may have substituents selected from the
group consisting of a Cy.s alkyl group, -ORa, and -NRaRb; the alkyl group may be
substituted by a hydroxy! group, a Ci.s alkoxy group, or an amino group;
the above substituents except the oxo group and the halogen may be linked to each other
to form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the

25 heterocyclic group may have a substituent selected from the group consisting of -ORa,
-NRaRb, and a Cy.s alkyl group that may be substituted with -ORa;

Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
C\.5 alkyl group; and the alkyl group may be substituted by a hydroxyl group, a Cis
alkoxy group, Or an amino group;

30
[8] the compound according to any one of [1] or [7], ora pharmaceutically acceptable



or a C1.5 alkyl group; and the alkyl group may be substituted by a hydroxyl group, a C1-5 alkoxy
group, or an amino group; [11] the compoundPaccording to [1], or a pharmaceutically
acceptable salt thereof, 5wherein X represents the group represented by the following formula (iii) or
(iv): oy-RCH2)n 0". N)SP". "Cr(C112)r-H wherein n represents an integer ranging from 1 to 5 and n'
represents an integer ranging 10from O to 5; the repeated units represented by -(CH2)n- or -(CH2)n'-
in the formulae may be substituted at arbitrary positions in the hydrocarbon moiety by one to three
substituests getect dvrowinte lgm@q@!mﬁb%m@ﬁ@@i@@ﬁdyb@?@ﬁﬁ%‘ﬂ&ﬁ@eW%ﬁEﬁW YRa, -NRaRb,

and an 00, SHQUIRS Hg(ﬁ% %Iggemg(pgﬁm@foqiﬁ@[@nt each represent a hydrogen atom or

a C1-5 alkyl group; and the al p bs droxyl Lor koxy

group, or Mfarhindgroupt ™ %1%%@6% (g%gﬁ 03’[1 or 38 D am%ge %{fy aéceptable

salt thereﬁ(@ﬂi@ﬁ@iﬁi}( mpmm@am}o&m@t@m%@@ww@rm f@@%ﬂ&bﬁfbxy

- group, a %@ﬁﬁi @ OE@MOB@M@S M@an@mwﬁmamﬁdammw
a 20 2-methylcar I ox

aroun, Mo % ané% %Wﬁuﬁﬁﬁﬁﬁ?xﬁ%ﬁﬁ% ﬁ&/baémno ethoxy

2- hydroxymmauygpmdldé@m(pyl)a)l hydroxymethyl-cyclopropylmethoxy group, a
2,3-dihydroxy-propoxy group, a 1H-imidazol-2-ylmethoxy group, a 2-methylcarbamoyl-ethoxyamino

group, a 2-acetylamino-ethoxyamino group, a 25 2-methanesulfonyl-ethoxyamjno grou
1H-imidazol-2-ylrh&th MWB‘P@@}S%@%&&W&%B%@%WJ Eﬁ‘gdéﬂ a?rza(ELﬁ%? ?%ﬁ%‘g‘x/y) -ethoxy
group, a Zcmgiaylannabthexny @mmnmm@mewmmmﬁmho&m thaformula (ii), wherein

2-morphqlin-4:ylethoxy arowp, a %&4 %doréé)ﬁ}’c%%y é/s]e)n%@%ﬂ{hgrﬂ;&{%v@n formulae:

2- methylamlno ‘ét%oxyamln oup, pro ox amlno aformﬁll methoxyamino
group, ar@tetyh&thoxy i 30(GHEup: a (Yl o;j E
Isob#tyryL@%%H@mmJ?mﬂgz@(mebyydrgxx(ﬁ@%@ﬂ)ime,thW(ﬁﬁ{g}gumﬂzCH(Me)CHz— )
methoxy ty S ety 1ino Xy-propiony -amino
group, an%@@ﬁ%ﬁérop%ky “aminio grou7p a eifylh%ﬁcgl9 %%ﬁo@ﬁggg %n cetoxy acetyl-amino
grodp, an@&@kmw%xyﬁwﬂz%ﬁ%@m@oanﬁﬁe 35 @mik& é&ﬁiﬁ?‘an 11

acetyl-(2-hydrexy;e glﬂqydjmopoxy) amino group, an acetyl (2 acetylamlno ethoxy) amino group, an
acetyl-(2- proplonylamlno ethoxy)-amino group, an acetyl-(2-isobutyrylamino-ethoxy)-amino group, an

acetyl-(2-methylsulfanyl-ethoxy)-amino group, an acetyl-(3-methylsulfanyl-propoxy)-amino group, a

2-hydroxy-1,1-dinié@yl-éthoxypsoynduscardiaghipl casberssyitidth ol dmans §PduB, apharmaceutically
ethylcartl)g,ggg%;{%%ll ’s%%th@?lﬂﬁ HRLRIAP '@BV&§&E@9@E|@§W'}@?@%@@ BB f@nula (i) and X is
|sopropy carbamoyl-methoxyamino gro carhamoylmethoxyamino group, a
I?R/Icaﬁﬁ’é’rﬁﬁﬁlo&wgﬁﬁ%ea%ﬁ%’ ‘%%%Fgﬁrgi%mggfmfﬁoxyammo group, a
2 isopropylcarbamoybethoxyamino group, a 3-methylcarbamoyl-propoxyamino group, a
2-methoxycarbonyl-ethoxyamino group, a 10 methoxyamino group, a methoxy-methyl-amino group, an
ethoxyamino groap, an fSopropoxXyamijno gpouyp, a 2-hydroxy-2-methyl-propoxyamino group, a
2-methyls th ino a anesulfinyl-ethoxyamino group, a
3-methylsulfany-propoxya®nino grogp, a 3-mé&thanesulfinyl-propoxyamino group, a
2-propionylamino-ethoxyamino group, a 2-isobutyrylamino-ethoxyamino group, a

152-hydroxy- apéﬁ}amlqo’géoup égn/d\qm acet?r(% hydroxy-ethyl)-amino group; [13] the compound
according to N aceyﬁ& accgptahfe salt thereof, wherein X represents a group selected

from the group nS|st|ng of a 3-ox@y[1,2]oxazin@n-2-y1 group, a 3-oxo-isoxazolidin-2-y1 group, a

4,4-dimethy1-3~qxo0-isoxazolidin-2-y roup, a 284 hydroxg-:?(:(o [1, 2]§zman -2-y1 group, a

3-o0x0-[1,4,2]djox Qan-gf)m;ggou

"7

O

wherein the alkylene chain may be substituted at arbitrary positions by one to three

25 substituents selected from the group consisting of a Cy.s alkyl group, a halogen atom,
-ORa, -NRaRb, and an oxo group; Ra and Rb, which may be the same or different, each
represent a hydrogen atom or aCys alkyl group; the alkyl group may be substituted by a
hydroxy! group, a Cy.5 alkoxy group, or an amino group; Ra represents a hydrogen atom



2-oxo-pyrrolidin-1-y1 group, a 2-oxo-piperidin-I-y1 group, a 2-oxo-oxazolidin-3-y1 group, a
2-oxo-tetrahydro-pyrimidin-l-y1l group, and a 2,3-dio>é -morpholin-4-y1 group; [14] the
compound according to any one of [1] to [13], or a pharmaceutically 25acceptable salt thereof, wherein
R1 represents an iodine atom, a bromine atom, a vinyl group, or an ethynyl group; [15] the
compound according to any one of [1] to [14], or a pharmaceutically acceptable salt thereof, wherein
R1 represents an iodine atom or an ethynyl group; 30 [16] the compound according to any one of
[1] to [15], or a phermEceaticdllyagcepthibie Bkl thurap mam braivbritrisg res erdtsdicstyibeiivemte fay-a

fluorine atom, a mgthyl gromp, Qfﬁlwmﬁg’hyl group; 35[17] the compound according to any one of
[1] to [16], or a pharmaceéutically acceptable salt thereof, wherein R2 represents a fluorine atom; 12

[18] the compound according to any one of [1] to [17], or a pharmaceutically acceptable salt thereof,

wherein R3 reprefErits thflgonpeatdarc{d@ithe [ddrope wivkavowrding o amnyroaidafdlt fhorfd], or a

pharmacepticatly RGeapiable ﬁ%%%%?@pf@@ﬁ%@@b@%%ﬁé%@ fofrtul a&lk]ytbg[tf%p substituted by
0

one to three hydroxyl'groups; [20] the compound according to any one of | ,ora
pharmaceutically 10acceptable salt thereof, wherein R.4 represents a group selected from the group
consisting ¢f t roups representgd by.fhe following formulae: HO 13H HOMO 01-1

T ey Yo

h
N (j N -
¢ "0 Giy or ® O CH g,

wherein n represents an integer ranging from 1to 5 and ’ represents an integer ranging
10 from 0 to 5; the repeated units represented by -(CHy)n- or -(CHz)n’- in the formulae

may be substituted at arbitrary positions in the hydrocarbon moiety by one to three

substituents selected from the group consisting of a Cy.5 alkyl group, a halogen atom,

-ORa, -NRaRb, and an oxo group; Ra and Rb, which may be the same or different, each

represent a hydrogen atom or a Cy.5 alkyl group; and the alkyl group may be substituted
15 by a hydroxyl group, a C;.s alkoxy group, or an amino group;

[12] the compound according to [1], or a pharmaceutically acceptable salt thereof,

wherein X represents a group selected from the group consisting of a 2~hydr0)§yethoxy group, a
3-hydroxy-2-dimethylpropoxy group, a 3-hydroxypropoxy group, a 2-carbamoylethoxy group, a

20  2-methylcarbamoylethoxy group, a 2-methanesulfonyl-ethoxy group, a 2-acetylamino-ethoxy
group, a 2-hydroxyethoxyamino group, a 3-hydroxypropionyl amino group, a
2-hydroxyethanesulfonamide group, a 1-hydroxymethyl-cyclopropylmethoxy group, a
2.3-dihydroxy-propoxy group, a 1H-imidazol-2-ylmethoxy group, a
2-methylcarbamoyl-ethoxyamino group, a 2-acetylamino-ethoxyamino group, a

25  2-methanesulfonyl-ethoxyamino group, a 1H-imidazol-2-ylmethoxyamino group, a
3-hydroxypropoxyamine group, a 2-(2-hydroxyethoxy)-ethoxy group, a 2-methylaminoethoxy
group, a 2-(2-hydroxyethylamino)-ethoxy group, a 2-morpholin-4-yl-ethoxy group, a
2-(4-hydroxy-piperidin-1-yl)-ethoxy group, a 2-methylamino-ethoxyamino group, a
2,3-dihydroxy-propoxyamino group, a formyl-methoxyamino group, an acetyl-methoxyamino

30 group, a methoxy-propionylamino group, an isobutyryl-methoxy-amino group, a
(2-hydroxy-acetyl)-methoxyamino group, a methoxy-(2-methoxy-acetyl}-amino group, an
acetyl-ethoxy-amino group, an ethoxy-propionyl-amino group, an acetyl-isopropoxy-amino
group, an acetylhydroxyamino group, an acetoxy-acetyl-amino group, an

acetyl-(2-hydroxy-ethoxy)-amino group, an acetyl-(3-hydroxy-propoxy)-amino grbup, an



15 [21] the compound according to [1], or a pharmaceutically acceptable salt thereof, wherein Ra
and Rb, which may be the same or different, each represent a group selected from the group
consisting of a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an i-propyl group,
an n-butyl group, an i-butyl group, a t-butyl group, a sec-butyl group, a 201,1-dimethylpropyl group, a
2,2-dimethylpropyl group, a 1,2-dimethylpropyl group, a pentyl group, a hydroxymethyl group, a 1-
hydroxyethyl group, a 1-hydroxy-lI-methylethyl group, a 2-hydroxy-1-methylethyl group, a
2-hydroxyiekilidiriettiytathol-gratipl-préphydyaxysin groupumn ackthl (Raxptyboyingrotpxa )-amino
2-hydrox¥§%g y%ﬂ%'é&rl— %%§%Q@Wgwdg9%@%m%ompound according to [1] to [6], or a
' le salt t

pharmacéutically accept ereof, wherein X représents -Y-Z-W of the fonnula (i), wherein W
0

and W', AR IriyspuiE SR bR BMereIBA EREp ek Rt i Calsb i o RO e Btp
consisting @t kh 20808 - D e HOSH 2O pAEIHP) 20kine Qfidr), aQtthsRiy»CODHmEDOMexCOOETt,

CON(EOME 0 I B RE: HE CNRyar S LAy RH LSO e

-N(Me)CREppizabrrQH e oM@ @Hie 20NTIRONE ANMETOMEL NS ELRINCO (n-Pr), and

13 -NHC@iinBmyRasb¥hsiamsa ek iudipg eroatom wmbaanl Yaibanb yD<thall theeompopind according to

1 or 2 Bhemase Nl ATRRiOe Lot eI SOPONTYSRIES g by 1o bove

3,4-difluobenE(izvihashenacid derqieanpainmeie i 2-RyHethexs| - ORISR fethy

1)-benzamiddg o U3 grdnif-£ vk 2 iil@k-pheny lanipo B edhdifluaiiNotdup, an

-hydroxy-gg{j% oﬁiﬂ%dé%gﬁ?ghﬁ%@%ég- 2§§t%§ —grio%%xYamino group, a |
2-methylsulfanyl-ethoxyamino group, a 2-methanesulfinyl-ethoxyamino group, a
3-methylsulfanyl-propoxyamino group, a 3-methanesulfinyl-propoxyamino group, a
2-propionylamino-ethoxyamino group, a 2-isobutyrylamino-ethoxyamino group, a

15 2-hydroxy-acetylamino group, and an acety1~(2~hydroxy—ethy1)—amino group;

[13] the compound according to [1], or a pharmaceutically acceptable salt thereof,
wherein X represents a group selected from the group consisting of a 3-oxo0-[1,2]oxazinan-2-yl
group, a 3-oxo-isoxazolidin-2-yl group, a 4,4-dimethyl-3-oxo-isoxazolidin-2-yl group, a

20  4-hydroxy-3-oxo-[1,2]oxazinan-2-yl group, a 3-oxo0-{1,4,2]dioxazinan-2-yl group, a
2-oxo-pyrrolidin-1-yl group, a 2-oxo-piperidin-1-yl group, a 2-oxo-oxazolidin-3-yl group, a
2-oxo-tetrahydro-pyrimidin-1-yl group, and a 2,3-dioxo-morpholin-4-yl group;

[14] the compound according to any one of [1] to [13], or a pharmaceuticalty

25  acceptable salt thereof, wherein R; represents an iodine atom, a bromine atom, a vinyl group, or

an ethynyl group;

[15] the compound according to any one of [1] to [14], or a pharmaceutically

acceptable salt thereof, wherein R; represents an iodine atom or an ethynyl group;

30
[16] the compound according to any one of [1] to [15], or a pharmaceutically
acceptable salt thereof, wherein R, represents a chlorine atom, a fluorine atom, a methyl group,
or a hydroxymethyl group;
35 [17] the compound according to any one of [1] to [16], or a pharmaceutically

acceptable salt thereof, wherein R, represents a fluorine atom;



(3) B-3  N-(2,3 -dihydroxy-propoxy)-3 ,4-difluoro-2-(2- fluoro-4-
iodo-phenylamino)-5-(2-hydroxy-ethoxy 15methyl) é1zam|de (4) B-4
2-(2-chloro-4-iodo-phenylarnino)-3,4-difluoro-N-(2- h;f roxy-ethoxy)-5-(2-hydroxy-ethoxymeth
y1l)-benzamide, (5) 13-5
203,4-difluoro-2-(2-fluoro-4-vinyl-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxymeth
yl)-benzamide, (6) B-6 3 ,4-difluoro-2-(2 -fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3
-hydroxypropoxymeth y1)-benzamide, 25(7)13-7

3,4-difluoro-2-(2- gi‘ﬂfo éé%%&ﬁ%&ﬁ%%%éz&%ﬁygmﬁﬂ -gimethyrRrepexyaRetayAHN-(2-

hydroxy-ethoxy)-benzamide
3,4-difluotecoriBbirEHS t&%@@&ﬁﬁ@ﬁ%ﬁﬁﬁ%@fﬁﬁ@m%&%ﬁ% 5-(1-hydroxymethyl-cyclo 30
propylmethoxymethyl)-benzamide, (9) B-9 542,3 -dihydroxy-propoxymethyl)-3

A-difluoro-2-(2- fI . el 353
-ditioro-2-(2 1 1oro B ey RO (B ahas '“’ﬁ%%&t’ywz&?'?nﬁee%%%%ﬁf‘%@l eth

oxymethﬁy%@%%ﬁﬂéthi@?i 1\)@@33111 Ry represeuts alCy. 5 kyl group substztut v one to t

5-(2-acetylamninorgthayymethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-et
hoxy)-benzamide, (12) B-12

53,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrox ethoxi/g 5-(2-methanesulfonyl-etho
xymethyl)- -benzar?ék, ‘(11e3§cgnpgund according to any one of [1] to [15], or a pharmaceutically

3,4- mfluoﬁecgp&aﬂlé'%ﬁ'ﬂrdﬁdﬂ RilRRYIAMINepd:¢Athy droxyrethayd-frddHhepdanobeayibting of the

methoxymet ;\{ r%;‘?rré%?n g%y the following formulae:

HO~ ™ HO/\/\o HO/Y\@

OH

HO |
Ho T N \J\ HO/Y\
HO oH

Oill

15
[21]1 the compound according to [1], or a pharmaceutically acceptable salt thereof,

wherein Ra and Rb, which may be the same or different, each represent a group selected from
the group consisting of a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an
i-propyl group, an n-butyl group, an i-butyl group, a t-butyl group, a sec-butyl group, a

20 1,1-dimethylpropyl group, a 2,2-dimethylpropyl group, a 1,2-dimethylpropyl group, a pentyl
group, a hydroxymethyl group, a 1- hydroxyethyl group, a 1-hydroxy-1-methylethyl group, a
2-hydroxy-1-methylethyl group, a 2-hydroxy-1,1-dimethylethyl group; a 2-hydroxyethyl group,
a 1-hydroxypropyl group, a 2-hydroxypropyl group, and a 3-hydroxypropyl group;

25 [22] the compound according to [1] to [6], or a pharmaceutically acceptable salt
thereof, wherein X represents -Y-Z-W of the formula (i), wherein W and W’, which may be the
same or different, each represent a group selected from the group consisting of -OH, -OMe, -OEt,

' -OCH,0H, -O(CH),0H, -O(i-Pr), -O(n-Pr), -COOH, -COOMe, -COOQEt, -COOCOMe, -COCl,
-CONH,, -CONHMe, -CONHEL, -CONH(n-Pr), -CONH(i-Pr), -CONMe,, -CON(Et)Me,

30 -50:Me, -SOMe, -SMe, -NH,, -NHMe, -NHCH,OH, -NH(CH:),0H, -N(Me)CH,CH,OH,

“NHEt, -NMe,, -N(Et)Me, -NHCOMe, -NMeCOMe, -NHCOEL, -NHCO(n-Pr), and



10(14) B-14 ‘
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h)groxy-ethoxy)-542-(2-hydroxy-ethoxy)-et
hoxymethyl]-benzamide, (15) B-15
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-methylamino-ethoxy
15methyl)-benzamide, (16) B-16
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-512-(2-hydroxy-ethylamin
0)-ethoxyigtiyllidtnandide, (17) B-17

203, 4-diflyoeynea e riodenp eyl anmine No(2-hydroxy-ethoxy)-5-(2-morpholin-4-yl-ethox
ymethyl)-benzamide, (18) B-18
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[2-(4-hydroxy-piperidin1-y1)-ethox
ymethy1]-benzari#ide, fiic2s(peyBdigcording to [1], or a pharmaceutically acceptable salt thereof,

3,4-gifluqyae2s(2 HuQisiade-RcRUARING) R (Abydrexynlid cimeihy i exymetiybNHe doup
ydroxy-ethoxy)-,be%amlde; [24] the compound according to [1], or a pharmaceutically
acceptafitS5iH B8<Feo0f, 30wherein the compound represented by the above formula (1) is any one

selected ftop#-the group consisting of: (1) C-1
3,4-dif'uOJ9:%1%%@29(21&1(2%989?—%&&%@3&%{3@mad@@{yﬁ%%yatﬁa&@;tsc@z%va?&p)efm@mmy

0)-methyl]-benzamide, 35(2) C-
2-(4-eth “ﬁ%‘ﬁﬂ%—phenylamino)-3,4-difIuoro-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxya 15
mind)-méthy-benzamide, (3) C-3

N-(2,3-dikydroxy-pnropoxy):3,4:di ~-_fur--'___h%mf|@[pj_ =5 2-hyc -eth
amino)-rr?e hﬁ%ﬁ%%g@fﬁgﬁﬁ% IIélgz,d(%ﬁgf%}ch’lfjéré}:))ifqdf{%iéfci)rsszcgg%ﬁenylamino'%{i}%o%[ﬁ%hr@{q{gga%)‘?ﬁ@%}{ynae
A-difluorBIBERZT%S-ethoxy)-5 4(2 -hydroxy-ethoxyamin o)-methyllbenzamide, (5) C-5
3,4-difluadBy-B~@-fluoro-4-vinyl-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyami 10

no)-m ethﬁﬁl—l@?ﬁéﬁ{yﬂgxy—pmpoxy)d JA-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxy-ethoxy

15  methyl)-benzamide, '

(4) B-4
2-(2-chloro-4-iodo-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxymeth
yh)-benzamide,

(5) B-5

20 3,4-difluoro-2-(2-fluoro-4-vinyl-phenylamino)-N-{2-hydroxy-ethoxy)-3-(2-hydroxy-ethoxymeth
yl)-benzamide,

(6) B-6
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)}-N-(2-hydroxy-ethoxy)-5-(3-hydroxypropoxymeth
yl)-benzamide,

25 (7yB-7
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(3-hydroxy-2,2-dimethyl-propoxymethyl)-N-(2-
hydroxy-ethoxy)-benzamide,

(8) B-8
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(1-hydroxymethyl-cyclo

30  propylmethoxymethyl)-benzamide,
(9) B-9
5-(2,3-dihydroxy-propoxymethyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-
ethoxy)-benzamide,
(10) B-10

35 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-methylcarbamoyl-eth

oxymethyl)-benzamide,



(6) C-6 3 ,4-difluoro-2-(241 uoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2

-methylcarbamoyheth oxyamino)-methyl]benzamide, , (7) C-7 155-

[(2-acetylamino-ethoxyamino)-methyl] -3 ,4-difluoroi -(2-fluoro-4-iodo-phenylamino)-N-(2-hy

droxy-ethoxy)-benzamide, (8) C-8 3 ,4-difluoro-2-(2-fl uoro-4-i
odo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methanesulfonyl-eth oxyamino)-methyl] -benzamide,
20(9) C-9 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(1H-imidazol-2-ylmeth
oxyamint)imBthyll-benzamide, (10) C-10 3 ,4-difluoro-2-(2 -fluoro-4-iodo-phenylamino)-N

-(2-hydr@syzeatbagaf&ﬂéﬁemmg@mgm%yﬁﬂu&%rpgmﬂ&&wbm ifeny(ddlifoyl-(2-hydroxy-et
3,4-dif|t;%o-2ﬁ%- luorQ-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylamino-ethoxy
amino) eV SRS Ege, (12) C-12 305- [(2,3
-dihydroxy2pmdpidkyamino)-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N -(2-h

ydr°3(_y'eﬁb@ﬁh@ﬂ@?—@-ﬂﬁor@@i&i’é—%bgnylmino -N-(2-hydroxy-ethoxy)-5-(2-methanesulfonyl-etho
3,4-difluoro-2-(2-flyoro-4-iodo-phenylaming)-N-(2-hydroxy-ethoxy)-5-(methylcarbamoylmetho

Xyamino- L8R4 : 35(14)C-14 5-(ethylcarbamoylmethoxyamino-methyl)-3 ,4-difluoro-2-(2-
fluor -4-1 titdd3ph&ny lamino)-N-(2-h 16 ydroxy-ethoxy)-benzamide, (15) C-15

3,4-difluoyg- s ;flosor 44000 DGy AR RS YA Xys AR RRIRBY CATRAMAYTE O
xyamino-methyl)-benzamide, .
methoxymethyl)-benzamide,

10 (14)B-14
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[2-(2-hydroxy-ethoxy)-et
hoxymethyl]-benzamide,

(15) B-15
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2~-methylamino-ethoxy

15  methyl)-benzamide,

(16) B-16
3,4-difluoro-2-(2-fluoro-4-icdo-phenylamino}-N-(2-hydroxy-ethoxy)-5-[2-(2-hydroxy-ethylamin
o)-ethoxymethyl|-benzamide,

(17) B-17

20 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-morpholin-4-yl-ethox
ymethyl)-benzamide,

(18)B-18
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ 2-(4-hydroxy-piperidin-
I-yl)-ethoxymethyl]-benzamide, and

25 (19)B-19

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxy-1,1-dimethyl-ethoxymethyl)-N-(2-h

ydroxy-ethoxy)-benzamide;

[24] the compound according to [1], or a pharmaceutically acceptable salt thereof,

30 wherein the compound represented by the above formula (1) is any one selected from the group
consisting of:
(1) C-1
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin
o)-methyl]-benzamide,

35 (@Q)C-2
2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxya



5(16) C-16
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hyfibroxy-ethoxy)-S-[(isopropylcarbamoyl-m
ethoxyarnino)-methyll-benzamide, (17) C-17
5-(dimethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N4
102-hydroxy-ethoxy)-benzamide, (18) C-18
5-[(2-ethylcarbamoyl-ethoxyamino)-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2
-hydroxyretexyeBenkaandanidgl19) C-19
155-[(2-pronylgarbamoyl-ethoxyamino)-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N4
2-hydroxy- ?H}) nzamide - . .

A el i Gl TR B N e e L
N-(2-hydeoxpatnesthdhdveasmdée, 20(21)c-21
3,4-@if|uq@g—@-_(;2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methylcarbamoyl-pr
opoxya

nQ)-methyllbenzamide .221- . .
AR e e R L
2500xy]propictilhdichmetidd. ester, (24) C-24
3,4-diflu g-éw(g-fluoro-4-iod0-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-
benzamide é%f) C-25 Ao ) .
303, 4-dliffioT0 2 QI Nadrs S R RN BN Ny SR st B ek o Ry rrantisasien
)-mEdhyl]Hoenpetimtleb¢BSIrTLRE
5-(ethox3(@5r@1@-methyl)-3,4-difIuoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-b
enzamide, 35(27) C-27 i ) "
3 4-difluotd SRRSO A- B PAdng RRR R R BRSPS It Ry A GRS Y 17t
y1)-benzarydef@2BhEtRd |-benzamide,

(7) C-7

15 5-[(2-acetylamino-ethoxyamino)-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hy
droxy-ethoxy)-benzamide,

(8) C-8

* 3,4-difluoro-2-(2-flucro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methanesulfonyl-eth
oxyamino)-methyl]-benzamide,

20 &9HCHO
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(1H-imidazol-2-ylmeth
oxyamino)-methyl]-benzamide,

(10) C-10

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino}-N-(2-hydroxy-ethoxy)-5-[ (3-hydroxy-propoxyami

25  no)-methyl]-benzamide,

(11) C-11.

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hvdroxy-ethoxy)-5-[ (2-methylamino-ethoxy

amino}-methyl]-benzamide,

(12) C-12

30 5-[(2,3-dihydroxy-propoxyamino)-methyl}-3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h
ydroxy-ethoxy)-benzamide,

(13)C-13

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methylcarbamoylmetho

xyamino-methyl}-benzamide,

35 (14)C-14
5-(ethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h



3,4-difluoro-2-(2-fluoro-4-iodo -phenyl amino)-N (2-hydroxy-ethoxy)5-[(2-hydroxy-2-methyl-pro
poxyamino)-methylkbenzamide, 5(29) C-29 2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro
N-(2-hydroxy-ethoxy)5-[(2-hydroxy-2-methylpropox qnino)-methylkbenzamide, (30) C-30
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N (2-hydroxy-ethoxy)-5-[(2-methylsulfanyl-ethox
10yamino)-methyll-benzamide, (31) C-31 3 ,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N
(2-hydroxy-ethoxy)-5-[(2-methanesulfinyl-etho xyamino)-methyl] -benzamide, (32) C-32
153,4-diffdores2ethciyprbedzioniigahenylamino)-N (2-hydroxy-ethoxy)-5-[(3-methylsufanyl-propo
Xyamino 1@}9@1ﬂlgbenzamide, (33) C-33 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N

(2-hydroxy-ethoxy)-5-[(3-methanesylfinyl-prop ox ino)-methyll-benzamide, 20(34) C-34
Ao o DO AR R B s B e v OB G A oL tho
oxyaminayanetivsebenytaidensdd, (35) C-35  3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N
-(2-i§/drctﬁﬁh%y)-5-[(2-isobutyrylamino-etho 25xyamino)-methyl]-benzamide; [25] the

compound according.to_[1], or a pharmaceutically a ble salt thereqf,wherein the compoynd
represen%e‘&%ﬂ%oégﬁéeggﬂﬂ%ﬁlaﬂg"@ﬁﬂ %‘Pré‘%/g&%?c%g?ﬁ%g%?ﬁ%%\gﬂgfgﬁﬁayﬁ%?é"?:%
,4-difluored{2dinoro-aibipHptemgamin o)-N-(2-hydroxy-ethoxy)-5- [(3-hydroxy-propionyla
mino)-m?tl llbenzarnide  (2) E-2

2-(4-ethyny1-3-fluioro-phenylamino)-3,4-difluoro-N-(2-hydroxy- 5-[(3- propi
35(,ar$]ingy@mﬁ%}?@%@@%@é@ﬁoyﬁﬁyl O O e S Y Xy - Pr ORI N-(

10 2-hydroxy-ethoxy)-benzamide,
(18) C-18
5-[(2-ethylcarbamoyl-ethoxyamino)-methyl]}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2
-hydroxy-ethoxy)-benzamide,
(19) C-19

15 5-[(2-propylcarbamoyl-ethoxyamino)-methyl]-3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(
2-hydroxy-ethoxy)-benzamide,
(20) C-20
5-[(2-isopropylcarbamoyl-ethoxyamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy)-benzamide,

20 (21)C-21
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (3-methylcarbamoyl-pr
opoxyamino)-methyl]-benzamide,
(22) C-22
3-[N-[2,3-difluoro-4-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxyethoxycarbamoyl)benzyl]Jamin

25  ooxy]|propionic acid methyl ester,
(24) C-24
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-
benzamide,
(25) C-25

30  3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (methoxy-methyl-amino
}-methyl]-benzamide,
(26) C-26
5-(ethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-b
enzamide,

35 Q7N C-27
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(isopropoxyamino-meth



18 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(2-hydroxy-ethanesulfonylamino)-methyl]-N4
2-hydroxy-ethoxy)-benzamide, (4) E-4 7
2-(4-ethyny1-2-f|uoro-phenylamino)-3,4-difIuoro-51(§-hydroxy-ethanesuIfonylamino)-methyl]-
5N-(2-hydroxy-ethoxy)-benzarnide, (5) E-5
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(2-hydroxy-acetylamino)-methyl]-N-(2-hydrox
y-ethoxy)-benzamide, and (6) E-6 105-(

[acetyl- (ZFJBW%@WI) -amino]methyll-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(
2-hydroxygthoxg)-benzamide; [26] the compound according to [1], or a pharmaceutically
accepta &S I ther f V%ElrEI th nd.re ed,by the aho ul is an
selected Forﬁfl 16 greo% congils Eig IHI}I@T&? fi]hydﬂ}é{y ethoxy\ﬁg Rﬁnﬁ & }5 e¥hy P
fluoro-2-@Avasrond e iphlhspaanind- 5- Rformyl-methoxy-amino)-methyll -N-(2-hydrox

y- etlgoxy r@.@mlde (2) F-2

g?hSO)[(?/():et?/ Fén 5}%&- 5 fien m?}%][;mm? gLﬁOdo ﬂ%zcgiz f&lo(ré) hycg‘gzgypqu Xy%? I?Q)hydx(oxymﬁjroxgayl
3,4- dlfluqer@(@dium}dn@hﬁlbh@mﬂMmO) N-(2-hydroxy-ethoxy)-5-[(methoxy-propionyl-am
ino)-methythkhengamide, 25(4) F-4

o) "AI':{%{;% L e S T

[(2-Hydroxssscelyheimgihbxyzamidm]-methyll - 30 N-(2-hydroxy-ethoxy)-benzamide, (6) F-6
3,4- diflu dZﬂIuoro -4-iodo-phenylamino)- N (2 hydroxy-ethoxy)-5-{[methoxy-(2-methoxy-a
cetyl)- amlno methyl benzamldg (7) F-7

I

Racetyl-meteyosnbs-Hamyfrioder ?r‘i“?‘f PR R sg e gy -etho
oXy- ethoxw)&bmm}am«ﬂeyi}l@er(&)lﬁeﬁ
2-(4- ethy(%]) %—fjlzoro-phenylamino)-3,4-difIuoro-N-(2-hydroxy-ethoxy)-S-[(methoxy-propionylamino)-m
ethylpbenzamide,

>1/ 324 dzlﬂuoro 2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methylsufanyl-propo

xyamino)-methyl]-benzamide,
(33 C-33
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methanesulfinyl-prop
oxyamino)-methyl]-benzamide,

20 (34)C-34
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- [(2 propoionylamino-eth
oxyamino)-methyl]-benzamide, and
(35)C-35
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-etho

25  xyamino)-methyl]-benzamide;

{251 the compound according to [1], or a pharmaceutically acceptable salt thereof,
wherein the compound represented by the above formula (1) is any one selected from the group
consisting of:

30 (HE-
3,4-difluoro-2-(2-flucro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-hydroxy-propionyla
mino)-methyl}-benzamide
(2)E-2
2-(4-ethynyl-2-fluoro-phenylaminoe)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(3-hydroxy-propiony

35 lamino)-methyl}-benzamide
(3)E-3



(9) F-9 52-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(isobutyryl-methoxy-
amino)-methyl]-benzamide, (10) F-10 18
5-[(acetyl-ethoxy-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-e
thoxy)-benzamide, 10(11)F-11
5-Kethoxy-propionyl-amino)-methy11-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
xy-ethoxy)-benzamide, F%12) F-12 ) )
5-[(acetyPSPBISEXTA AR RE PP 2eRitDiB- (ol fubpsiue s haRe Ty AR ERR 2RI D5 (
xy-ethox@ivenzayedierxfl Iehzadide,

54(acety% rpxy-amino)-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy
-ethoxy)-bénzamide, (14) F-14 ] i )
205-[(acedtyEhuaiZahnsrphermipmim btdiigora A (s s o Prass R N E-Rrdrsky -
ethogy)-benzamittexy-(ylbifddetyl-(2-hydroxy-ethoxy)-amino]-methyl}

-3,4-diflu EZ_S(Z-fIuoro-4-iodo-phenylamino)-N -(2-hydroxy-ethoxy)-benzamide, 25(16) F-16 5-{
[acetyl-(3 -hydroxy-propoxy)-amino]methyl ,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hyd?@&Mﬁ%@?ﬁ@ﬁgﬁfﬁd@‘Ei?’)phﬁm’lm@ﬁlté&é%h@@m@ﬁﬂ%@%ﬁ%%%ﬁéﬁwﬁ%ﬁ@ﬂ%ethyl
} -3,4-diflierBo 2Hleranddiodadghen 30 ylamino)-N-(2-hydroxy-ethoxy)-benzamide, (18) F-18 5- {
[aeetyl-(2 (‘ﬁté/lamino-ethoxy)-amino}methyl}-3 ,4-difluoro-2-(2-fluoro-4-iodo-phenylamino
)-N-(2-hydroxy-ethoxy)-benzamide, (19) F-19 355- {
[acél/|-(Zpissishy@ninédetiokhynainophmesyil -3 4difluore-2-Qfluew4tionbheniaino )-N-(
mino)-N-(2mRyidsexyeatbaxyhhenzamide,

{26] the compound according to [1], or a pharmaceutically acceptable salt thereof,
wherein the compound represented by the above formula (1) is any one selected from the group
15 consisting of:
(1) F-1
3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-{ (formyl-methoxy-amino)-methyl]-N-(2-hydrox
y-ethoxy)-benzamide,
(2) F-2
20 5-[acetyl-methoxy-amino-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-
ethoxy)-benzamide, ‘
(3) F-3
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (methoxy-propionyl-am
ino)-methyl]-benzamide,
25 (4HF4
3., 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{(isobutyryl-methoxy-am
ino)-methyl}-benzamide,
(5) F-5 :
3.,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-{[(2-hydroxy-acetyl)-methoxy-amino]-methyl} -
30 N-(2-hydroxy-ethoxy)-benzamide,
(6) F-6
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino}-N-(2-hydroxy-ethoxy)-5-{ [methoxy-(2-methoxy-a
cetyl)-aminoJ-methyl}-benzamide,
(7Y E-7
35  5-[(acetyl-methoxy-amino)-methyl]-2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydr
oxy-ethoxy)-benzamide,



20 (20) F-20 5-{
[acetyl-(z-isobutyrylamino-ethoxy)-amino]methylI-3,Aj§-§lifluoro-2-(2-fluoro-4-iodo-phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide, (21) F-21 55- {
[acetyl-(2-methylsulfanyl-ethoxy)-amino]methyll -3,4-difluoro-2-(2-fluoro-4-iodo-phenylam
ino)-N-(2-hydroxy-ethoxy)-benzamide, (22) F-22 5- { [acetyl-(3-methylsulfanyl-propoxy)-aminol-methyl}
-3 ,4-difluoro-2-(2-fluoro-4-iodo-phenyla mino)-N-(2-hydroxy-ethoxy)-benzamide, 10(23) F-23
5-[(acetyl®thoky-amino)-methyl]-2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydrox

y-ethoxylienzarnide.(24d:b-ghenyl rieihoxy-aropienyramina-metbydx2) (4 -gthymecd propionyl-
-quoro-pheqxl %@8}@%&@ UOIEP-N-(Z-hy 15droxy-ethoxy)-benzamide, (25) F-25 5- { [acetyl -(2-h
ydroxy-eﬁ%%xﬁ-am i ] -m ethy ?’-2 -(4-ethyny1-2- fl uoro-phenylami no)-3,4-di fl uor
0-N-(2-h§@tdx§-ethoxy)-benzamide, and (26) F-26 205-

{[acetyl-(2-hydixyRameibyb-prereiannasiingd-meatiil-12-(4-g laysys -2 Higrosphaviamioiethox y -
3,4-difluoro-=N- Zr(%dr xy-ethoxy)-benzamide; [27] the compound according to [1], or a
pharmac%rﬁlfféo Ii/nac%?g(t%equearsrla et’nereof, wherein the compound represented by the above folinula (1)
is any onid éefedfed from the group 25consisting of: (1) G-1 3

4-difluorg:RoZHuRifuiiodarRREMAaMIng r Ny dravr RGNt d3 it kil DXRZIPAY Boxy-¢
YIm ety A e (2

10 (1) F-11
5-[(ethoxy-~propionyl-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
xy-ethoxy)-benzamide,
(12) F-12
5-[(acetyl-isopropoxy-amino)-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro

15 xy-ethoxy)-benzamide,
(13) F-13
5-{(acetyl-hydroxy-amino)}-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino }-N-(2-hydroxy
-ethoxy)-benzamide,
(14) F-14

20 5-[(acetoxy-acetyl-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-
ethoxy)-benzamide,
(15) F-15
5-{facetyl-(2-hydroxy-ethoxy)-amino]-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N
-(2-hydroxy-ethoxy)-benzamide,

25 (16)F-16
5-{[acetyl-(3-hydroxy-propoxy)-amino|-methyl }-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy)-benzamide,
(17) F-17
5-{[acetyl-(2-hydroxy-2-methyl-propoxy)-amino]-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phen

30 ylamiho)mNm(Lhydroxy-ethoxy)-benzamide,
(18) F-18
5-{[acetyl-(2-acetylamino-ethoxy)-amino|-methyl}-3.4-diftuoro-2-(2-fluoro-4-iodo-phenylamino
)-N-(2-hydroxy-ethoxy)-benzamide,
(19) F-19

35  5-{{acetyl-(Z2-propionylamino-ethoxy)-amino]-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenyla
mino }-N-(2-hydroxy-ethoxy)-benzamide,



303,4-difluoro-2 -(2 -fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3 -oxo-isoxazolidin-2-y1
methyl)-benzamide, (3) G-3 544 ,4-dimethy1-3 -oxos}, soxazolidin-2-ylmethyl)-3
,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)- N-(2-hydroxy-ethoxy)-benzamide, 35(4) G-4
2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(3-o0xo0-[1,2]oxazinan- 21
2-ylmethyl)-benzamide, (5) G-5
2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(3-oxo-isoxazolidin-2
-ylmethy[)‘)‘ébﬁ ide, 5(6) G-6

N-(2,3- d&X@ﬁwwtﬁﬂﬁﬁiﬂmﬁwﬁﬁmwmWﬁﬂm&-ﬂ-(&ﬁm;{&@ﬂc@c&pﬁenyla

an-2-ylmeth R
N-(2,3- djﬁly 2 eﬁg oxy g@&?ﬁoﬁ% a“?%(%Iuoro 4-iodo-phenylamino)-5-(3-oxo-isoxazolidin
10-2-ylmithyl) -%bnzamlde and (8) G-8

3,4- Slflucgq{éd&ymgrm&ﬂ%@zmlmbgﬁﬁwﬂnﬁaihﬁég@m W%meﬁ@]«ﬁwlm
xazinan- enzami compound according to or a pharmaceutically
acceptabfé iﬁ?e&%%l} f) Wheer?lel e compé)fdnd represented by the above formula (1) is any one

selected @8hFthRé group consisting of: (1) H-1
3,4- difluqq{%d&ﬁqgr@:éﬁgﬁ,@im@msﬂ@pax@)=aidﬁrd]yﬂfaxyi¢tb,@cﬁ)fﬁ:&sooz@mﬂ@&},dﬁommnyza
20-2- ylmeﬁ%%l}% (%%hlgiz -he ide
2-(4- -ethyh! e}ﬁgllamln&-a,&-zglﬁuofo N-(2-hydroxy-ethoxy)-5-(3-o0x0-[1,4,21dioxazi
nar2- ylrf%thﬂ)zbenzamlde (3) H-3
253,4- dl@f{@:@cﬂ%th@@ﬁﬂ%@ Ry iErBRNHZEDYAIM-gHhaxyarsn 8y B 0-@fHolE N ¥Ry drox
ethyl)-benz
y-& OX}% benzamide,
(24) F-24
5-[(ethoxy-propionyl-amino)-methyl}-2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hy
15  droxy-ethoxy)-benzamide,
(25) F-25
5-{[acetyl-(2-hydroxy-ethoxy)-amino]-methyl}-2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluor
0-N-(2-hydroxy-ethoxy)-benzamide, and
(26) F-26
20 5-{[acetyl-(2-hydroxy-2-methyl-propoxy)-amino}-methyl}-2-(4-ethynyl-2-fluoro-phenylamino)-
3,4-difluoro-N-(2-hydroxy-ethoxy)-benzamide;

[271 the compound according to [1], or a pharmaceutically acceptable salt thereof,
wherein the compound represented by the above formula (1) is any one selected from the group
25  consisting of:
(1) G-1
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-oxo-[1,2]oxazinan-2-
vimethyl)-benzamide,
2) G2
30 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-oxo0-isoxazolidin-2-yl
methyl)-benzamide,
(3)G-3
5-(4,4-dimethyl-3-ox0-isoxazolidin-2-ylmethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-{2-hydroxy-ethoxy)-benzamide,
35 (4)G+4
2~(4-ethynyl-2-fluoro- phenyiammo) 3 4-difluoro-N-(2-hydroxy-ethoxy)-5-(3-oxo-[ 1,2]oxazinan-



(4) H-4 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-piperidin- | -ylmet
hyl)-benzamide, 30(5) H-5 9
3,4-dif|uoro-2-(2-f|uoro-4-iodo-phenylamino)-N-(2-hyc}roxy-ethoxy)-S-(2-oxo-oxazolidin-3-ylm
ethyl)-benzamide, (6) H-6
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-tetrahydro-Pyrimi
35din-l-ylmethyl)-benzamide, and (7) H-7 22

5-(2,3-digxd ﬁﬁﬁmkﬁ@thyl)e,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrox
y-ethoxyjsyenzamide; [29] a synthetic inte ediate (E) of the compound represented by the formula (1)

5according fo hergin the intermediate,is r t llowing.far : 2rein
o rep L e B o B b e
atom or anzHdAvhrbapzarEdsiky| group may be substituted by a hydroxyl group; R3 represents a

hydrogeneatong or a halogen atom; in the above formula (6), the group represented by the following
Substit e S o B R et o g e o T Bl
and an oxo groupthyl)-benzamide,
(7 G-7
N-(2,3-dihydroxy-propoxy)-3,4-difluoro-2-(2-fluore-4-iodo-phenylamino)-5-(3-oxo-isoxazolidin
10 -2-ylmethyl)-benzamide, and
(8) G-8
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(4-hydroxy-3-oxo-[1,2]o

xazinan-2-ylmethyl)-benzamide;

15 [28] the compound according to [1], or a pharmaceutically acceptable salt thereof,
wherein the compound represented by the above formula (1) is any one selected from the group
consisting of:

(1) H-1
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-0x0-[1,4,2]dioxazinan

20 -2-ylmethyl)-benzamide,

(2) H-2

2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(3-oxo-[1,4,2 ]dioxazi
nan-2-ylmethyl)-benzamide,

(3)H-3

25  3,4-difluoro-2-(2-flucro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-pyrrolidin-1-ylm
ethyl)-benzamide,

(4) H-4
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-piperidin-1-ylmet
hyl)-benzamide,

30 (5)YH-S
3,4-difluoro-2~(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo0-oxazolidin-3-yim
ethyl)-benzamide,

{6) H-6
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-tetrahydro-pyrimi

35  din-1-ylmethyl)-benzamide, and
(7) H-7



20the above substituents except the oxo group and the halogen atom may be linked to each other to
form a cycloalkyl group or a heterocyclic group; the g cloalkyl group or the heterocyclic group may
have a substituent selected from the group consisting of -ORa, -NRaRb, and a C1.5 alkyl group that
may be substituted with -ORa; Ra and Rb, which may be the same or different, each represent a
hydrogen atom or a C1.5 alkyl 25group; the alkyl group may be substituted by a hydroxyl group, a
C1.5 alkoxy group, or an amino group; U represents -0-, -CONRd-, -S-, -SO-, -502-, -NRd-, -NAdCO-,
-NRAS02:-(2Sotimmednoimhivhnsfeesdydit-gHip oot LaNatsar hiadt i YrtinoRd TeshasEts a
hydroger-ataoxgy-Befizkanialisyl group; the alkyl group may be substituted by a hydroxyl group, a C1.5
alkoxy group, or 23 an amino group; R1, R2, R3, and U may have protecting group(s) required for the
synthesis; 30] the synthetic intermediate (E) according to [29], wherein R] represents an iodine
5atom, a brominé&ont, sRstnpeFaGpiat Eviedhgreemrrevbprassrricd Bribsdarabia @0 a fluorine
atoms; R3representsaflvarng aibeinanthédrapieseniscated Q3 lda syrithefia-mmigin@diate (E)
according to [29], wherein the heterocyclic group represented by the formula (a) is a
[1,31dioxoran-2-y1 group or a [1,3]dioxan-2-y1 group, which may be substituted by a hydroxyl group or
aCl5alkyl gropypy ~  [32] a synthetic intermediate (F) of the compound represented by the
formula (1) 15according tg [1]fwherein the intermediate is represented by the following formula (7): (

wherein

10 Rjrepresents a halogen atom, an alkenyl group, or an alkynyl group;
R, represents a halogen atom or an alkyl group; the alkyl group may be substituted by a hydroxyl
group;
R; represents a hydrogen atom or a halogen atom;

in the above formula (6), the group represented by the following formula (a):

"

0

15

(a)
represents a 3- to 10-membered heterocyclic group that may have one to three substituents
selected from the group consisting of a Cy.s alkyl group, a halogen atom, -ORa, -NRaRb, and an
0X0 group;

20  the above substituents except the oxo group and the halogen atom may be linked to each other to
form a eycloalkyl group or a heterocyclic group; the cycloalkyl group or the heterocyclic group
may have a substituent selected from the group consisting of -ORa, ~-INRaRb, and a Cy.5 alkyl
group that may be substituted with -ORa;

Ra and Rb, which may be the same or different, each represent a hydrogen atom or a Cy.5 alkyl

25 group; the alkyl group may be substituted by a hydroxyl group, a Ci.5 alkoxy group, or an
amino group,

U represents -O-, -CONRdG-, -8-, -SO-, -80;-, -NRd-, -NRACO-, -NRdASO;-, -SO;NRd-, a
divalent heterocyclic group, or a divalent heteroaryl group; Rd represents a hydrogen atom or a

C1.5 alkyl group; the alkyl group may be substituted by a hydroxyl group, a Ci.s alkoxy group, or



group; R3 represents a hydrogen atom or a halogen atom; R4 represents a hydrogen atom, an alkyl
group, an alkenyl group, or an alkynyl group; the allkyq group, the alkenyl group, and the alkynyl group
may have one to three substituents selected from 75the group consisting of -ORa, -NRaRb,
-NRaCORDb, a heterocyclic group, and a heteroaryl group; the heterocyclic group and the heteroaryl
group may have one to three substituents selected from the group consisting of a C1.5 alkyl group,
-ORa, and -NRaRb; Ra and Rb, which may be the same or different, each represent a hydrogen atom
or a C1.56f1 6t Rhe alkyl group may be substituted by a hydroxyl group, a C1.5 alkoxy group, or
an amin® grBuRs 2hihltheatiore footuiEng i the(g) oepispt ésetite dvioyhttses following formula (a): (u-rs

0 (a) represents a 3- to 10-membered heterocyclic group that may have one to three substituents
5selected from the group consisting of a C1.5 alkyl group, a halé)%en atom, -ORa, -NRaRb, and an oxo

1.5
group; the above ¥bstfEMSERCBIIBGRI Yol Soid i Reltodel BRETH May BETTREARIWHA other
to fdrm atynlcatkyhgraupoat, ahetbyosy alicugraurp; the byotamlkyl group or the heterocyclic group may
have a SR*’?&#SP&%B&%%%%@&%&H%Q5%90&91@34?&1{19 of -ORa, -NRaRb, and a C1,5 alkyl 10group that

may be subsfituted with -ORa; Ra and Rb, which may be the same or different, each represent a
hydrogeRat8RicsF s B iRG FrstiAmshd the alkyl group may be substituted by a hydroxyl group, a
C1,5 alkdxyegrengpsorGan amino group; U represents -0-, -CONRd-, -S-, -SO-, -SO2-, -NRd-, -NRdCO-,
-NRdS02-, -SO2NRd-, a 15 divalent heterocyclic group, or a divalent heteroaryl group; Rd represents
a hfg)jrogen atom or a C1.,5 alkyl group; the alkyl group may be substituted by a hydroxyl group, a
C1!

alkoxy grouglor dbeaiiiisiisdnisrredise (63 2y ina sy Hilephreteidting BrouprET iedumeR for
the synthepis;a@Ead]thiecsynthaticdnieniediptiRbyaczandingup ¢32]] WildieinR1-yepreapnishavhiodine
atom, a brofyine e a8 SIS LR B IR oroup:

[32] a synthetic intermediate (F) of the compound represented by the formula (1)

15 according to [1], wherein the intermediate is represented by the following formula (7):

o+
(7)

wherein
R represents a halogen atom, an alkenyl group, or an alkynyl group;
20 Ry represents a halogen atom or an alkyl group; the alkyl group may be substituted by a hydroxyl
group;
Rj represents a hydrogen atom or a halogen atom;
Ry represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group; the alkyl
group, the alkenyl group, and the alkynyl group may have one to three substituents selected from
25  the group consisting of -ORa, -NRaRb, -NRaCORbD, a heterocyclic group, and a heteroaryl
group; the heterocyclic group and the heteroaryl group may have one to three substituents
selected from the group consisting of a Cy.5 alkyl group, -ORa, and -NRaRb; Ra and Rb, which
may be the same or different, each represent a hydrogen atom or a Cy.s alkyl group; the alkyl

group may be substituted by a hydroxyl group, a C;.s alkoxy group, or an amino group;



R2 represents a chlorine atom or a fluorine atom; R3 represents a fluorine atom; R4 represents a
hydroxy alkyl group, in whichthe hydroxy moiety may,| be protected; and 25U represents -0-; [34]
the synthetic intermediate (F) according to [32], Whereln the heterocyclic group represented by the
formula (a) is a [1,31dioxolan-2-y1 group or a [1,3]dioxan-2-y1 group, which may be substituted by a
hydroxyl group or a C1..5 alkyl group; 30 25 wherein R1 represents a halogen atom, an alkenyl
group, or an alkynyl group; _ R2 represents a halogen atom or an alkyl group; the alkyl group may be
substltut@dt%%"h‘fﬁjfg P@g&&@%%@@gﬁrﬁ‘ﬁ%%&@&eﬁ Hasne L %ﬂ‘?ﬁé ah atom; Z represents a
Chg alkylene chain which may be substituted by one to three groups represented by W'; W or W',
which may be the same or different, each represent a hydrogen atom, a C1.5 alkyl group, 10 a

halogen atonr-an oxo group, -ORa, -COORa, -COOCORa, -00-[halogen atom], -000Ra, -CONRaRDb,
-SRa, -S(éRa O2Ra, -NRaRb, -NRaCORb, -NRaSO2Rb, -SO2NRaRb, a heterocyclic group, or a
heteroary p; thqab]eterocyclic group and the heteroaryl group may have a substituent selected

from the grou |s [ up, -ORa, and -NRa
substltwfg g By a ighy rox@ gerronu5’,re{f_é‘?la:[%y ﬁ%c?x(f(:%z: gh or{.| gﬁaﬁ%ﬁ%ﬁ%&pﬁ% gélrf)(:f?él)d\?et{;[s%ggst|tuents
excépt thelexiedfoum Gadieerrapyiingteht ay Beliskednoduieesthert. féRea-SJRIsaIkiNe®up or

a heterogx@hgrgﬁ@up the cycloalkyl group or the heterocyclic group may have a substituent selected

from the consjsting o RaRb, and a that a stltu ed Wlth -ORa;
20Ra an@?{% SVRiCh R ntﬁég eBJéS fhe 8 atr%—"lee 8?(%#?8%%%“%0%%‘% sen% mhm ?Uo]%élelﬁ omooeraaCBth%ra

group; afierthe e}@p@li@& [EIoHy Bt éagtﬁgﬂﬁn@d:gm@sdhm@r@gaﬂqlcg@@ark&y@@f@wy@haﬁr&ﬁﬁno
group; apghRhaRe o Rdbofindbhass Memayhane pialseing srabpis)reauinsg iethamsynthesikiyl

10 group that may be substituted with -ORa;
Ra and Rb, which may be the same or different, each represent a hydrogen atom or a Cy.5 alkyl
group; and the alkyl group may be substituted by a hydroxyl group, a C5 alkoxy group, or an
amino group;
U represents -O-, -CONRd-, -8-, -80-, -SO;-, -NRd-, -NRdACO-, -NRdSOs-, -SO;NRd-, a

15  divalent heterocyclic group, or a divalent heteroaryl group; Rd represents a hydrogen atom or a
C1.5 alkyl group; the alkyl group may be substituted by a hydroxyl group, a Cy.s alkoxy group, or
an amino group;

Ri1, Ra, R3, and U may have protecting group(s) required for the synthesis;

20 [33] the synthetic intermediate (F) according to [32], wherein R, represents an iodine
atom, a bromine atom, an ethynyl group, or a vinyl group;
R, represents a chlorine atom or a fluorine atom;
- R3 represents a fluorine atom;
R4 represents a hydroxy atkyl group, in whichthe hydroxy moiety may be protected; and
25 U represents -O-;

[34] the synthetic intermediate (F) according to [32], wherein the heterocyclic group
represented by the formula (a) is a [1,3]dioxolan-2-y1 group or a {1,3]dioxan-2-yl group, which
may be substituted by a hydroxyl group or a Cis alkyl group;

30
[35] a synthetic intermediate (1) of the compound represented by the formula (1)

according to [1], wherein the intermediate is represented by the following formula (10):



25[36] the synthetic intermediate according to [35], which is a synthetic intermediate (K) represented
by the following formula (12): 26 (12) wherein R1 represents a halogen atom, an alkenyl group, or an
alkynyl group;  R2 represents a halogen atom or an alkyl group; the alkyl group may be substituted
by a hydroxyl 5group; R3 represents a hydrogen atom or a halogen atom; Z' represents a C1,5
alkylene chain that may be substituted by one to three groups represented by W'; W' represents any
one of the groups represented by the formulae: 10 -OH, -OMe, -OEt, -OCH20H, -0(CH2)20H, -0(1-Pr),
-0(n-Pr), -CONH2, -C , -CONHEt, CON1-1(n-Pr), -CONH(i-Pr), -CONMe2, -CON(Et)Me,
-S02Me, -SOMe, -SMe, -NH2,3NHNle, NHCH20H, -NH(CH2)20H, -N(Me)CH2CH20H, -NHEt,
-NMe2, -N(Et)Me, -NH i “®Me, -NHCOEt, -NHCO(n-Pr), and -NHCO(i-Pr); Q
represents -@QRc, N)00 cRd a_halogen atom; Rc and Rd, which may be the same or
15different¥ eadf represent a H%Irogen dtdm or a C1.5 alkyl group; RI, R2, and R3 are defined herein
above; and RI, R2, R3, Z'FTQ and W' may haye protecting group(s) required for the synthesis;

[37] the Sy thetic intermediate according to [35] or [36], wherein R1 represents an 20iodine atom, a

. erein . . .
bromine atom;, an ethynyl group, or a vinyl group; R2 represents a chlorine atom or a fluorine atom;

and R3 rBprepserenis ftripeca®am, an alkenyl group, or an alkynyl group;
R; represents a halogen atom or an alkyl group; the alkyl group may be substituted by a hydroxyl

5  group;

Rj represents a hydrogen atom or a halogen atom;
7 represents a Cy.g alkylene chain which may be substituted by one to three groups represented
by W’;
W or W°, which may be the same or different, each represent a hydrogen atom, a Cy.s alkyl group,

10 ahalogen atom, an oxo group, -ORa, -COORa, -COOCORa, -CO-[halogen atom], -OCORa,
-CONRaRb, -SRa, -SORa, -SO;Ra, -NRaRb, -NRaCORb, -NRaSO,Rb, -SO;NRaRb, a
heterocyclic group, or a heteroaryl group;
the heterocyclic group and the heteroaryl group may have a substituent selected from the group
consisting of a Cy.5 alkyl group, -ORa, and -NRaRb; the alkyl group may be substituited by a

15 hydroxyl group, a Cy.s alkoxy group, or an amino group;
the above substituents except the oxo group and the halogen atom may be linked to each other to
form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the heterocyclic group
may have a substituent selected from the group consisting of -ORa, -NRaRb, and a Cy.5 alkyl
group that may be substituted with -ORa;

20  Raand Rb, which may be the same or different, each represent a hydrogen atom or a Cy.5 alkyl
group; and the alkyl group may be substituted a hydroxyl group, a Cys5 alkoxy group, or an
amino group; and

Ry, R, Rz, Z, W and W’ may have protecting group(s) required for the synthesis;

25 [36] the synthetic intermediate according to [35], which is a synthetic intermediate (K)
represented by the following formula (12):



[38] a synthetic intermediate (L) of the compound represented by the formula (1) the 25according to
[1], wherein the inteonediate is represented the follo%ing formula (13): wherein R1 represents a
halogen atom, an alkenyl group, or an alkynyl group; 5R2 represents a halogen atom or an alkyl
group; the alkyl group may be substituted by a hydroxyl group; R3 represents a hydrogen atom or a
halogen atom; R4 represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group;
the alkyl group, the alkenyl group, and the alkynyl group may have one to three substituents selected
from 10 the group consisting ofcORa, NRaRb -NRaCORDb, a heterocyclic group, and a heteroaryl
group; the heterocycllc group and the hé; roaryl group may have one to three substituents selected
lkylgroup, -ORa, and -NRaRb; Ra and Rb, which may be the
en atom or a C1..5 alkyl group; the alkyl group may be
O%ysgroup, or an amino group; 15Z' represents a C1.5
alkylene chain that may have one to three groups represented by W'; W' represents the group
represented%y any one of thé groups representédy the following formulae: OH, -OMe, -OEt,
-OCH20H, -0(CH2)20H, -0(i-Pr), -0(n-Pr), -CONH2, -CONHMe, -CONHEt, -CONH(n-Pr), -CONH(i-Pr),
-CONMe@th@N(Et)Me -S02Me, -SOMe, -SMe, -NH2, -NHMe, 20 -NHCH20H, -NH(CH2)20H,

-N(Me)Cﬁ?%&@dﬂts—&Jhﬁég&ﬂm& M(EMe! g&&d§@wﬁ1 alNMECMe, -NHCOEL, -NHCO(n-Pr), and
-NHCO(i res n -000Rc 0 | the
g alo en N m OF gno%lléﬁeﬁro mp I3 %%Qgﬁ( &%ug%aﬁ%%ﬁgte\g%ﬁ% ¥09(§7I

same or eac rep sen a hydr ora c I, 1(2 4,Q,; and
W' nfay r%.‘@@rprotectlng group(s) required for the synthesis]; 25 [39] the synthetic intenlediate (L)

according(gqégg’gséﬂ{gec{ejyaﬁ)%gﬁ@f@se@t@ ﬁm@me@@m a bromine atom, an ethynyl group, or a vinyl
group; R re resents a hlo ne ato fluorln ato t\f?? represents fluorlne atom angtg
represen R§/dg|§ ﬁ/F 8&(}0%11?ncw |c%‘%m FoXYy gﬁk rﬁc%‘ert?/nr@n]tay brotecte cF pretd CP[%

W’ represents any one of the groups represented by the formulae:

10 -OH, -OMe, -OFEt, -OCH,0H, -O(CH,),0H, -0O@-Pr), -O(n-Pr), -CONIH,, ~-CONHMe, -CONHE,
_CONH(n-Pr), -CONH(i-Pr), -CONMe,, -CON(Ef)Me, -S0:Me, -SOMe, -SMe, -NH>, -NHMe,
NHCH,0H, -NH(CH,),OH, -N(Me)CH,CH,OH, -NHEt, -NMe,, -N(Et)Me, -NHCOMe,
-NMeCOMe, -NHCOEt, -NHCO(n-Pr), and -NHCG(1-Pr);

Q represents -ORe, ~OCORc, -NRcRd, or a halogen atom; Rc and Rd, which may be the same or

15 different, each represent a hydrogen atom or a Cy.5 alkyl group;
Ry, Ry, and R; are defined herein above; and Ry, Ra, Rs, Z°, Q and W’ may have protecting
group(s) required for the synthesis;

{371 the synthetic intermediate according to [35] or [36], wherein R; represents an
20  iodine atom, a bromine atom, an ethynyl group, or a vinyl group;
R, represents a chlorine atom or a fluorine atom; and

Rj represents a fluorine atom;

[38] a synthetic intermediate (L) of the compound represented by the formula (1) the

25  according to [1], wherein the intermediate is represented the following formula (13):



28 [40] a method for producing any one of the compounds (M), (N), (M"), and (N'), wherein the method
comprises reacting a reducing agent, in a solvent atﬁutral pH or in the presence of an acid, with a
synthetic intermediate (E) represented by the following formula (6) or a synthetic intelmediate (F)
represented by the following formula (7): 10 wherein R1 represents a halogen atom, an alkenyl
group, or an alkynyl group; R2 represents a halogen atom or an alkyl group; the alkyl group
may be substituted by a 15hydroxyl group; R3 represents a hydrogen atom or a halogen atom; R4
represents a hydrogerﬁéto@, an alkyl group, an alkenyl group, or an alkynyl group; the alkyl group, the
alkenyl group, and the alkynyl group may have one to three substituents selected from the group
consisting of -ORa, -NRaRW; aCORqQQ 20 heterocyclic group, and a heteroaryl group; the
heterocyclic group and the h up may have one to three substituents selected from the
group consisting of a C1_5. ro o -ORa, and -NRaRb; Ra and Rb, which may be the same or
different, gach erreﬁant a ggen 4 or a C1_5 alkyl group; and the alkyl group may be
substituted?a hgdroxyt grogp, a 81-395alkBsty group, or an amino group; in the formulae (6) and
(7), the groug represented bygthe following formul&%&)}: 29 represents a 3- to 10-membered
heterocyclic group that may have one to three su ents selected from the group consisting of a
C1.5 alkyl group, a halogen atom, -ORa, -NRaRb, and an oxo group; 5the above substituents except
the oxo gbrT u annd the halogen atom may be linked to each other to form a cycloalkyl group or a
heterocyclic’group; the cycloalkyl group or the heterocyclic group may have a substituent selected
from the Brogpresndistnglogcorpmnmaiisniharaupl s amgligrodEamay be substituted with -ORa;

5 R represents a halogen atom or an alkyl group; the alkyl group may be substituted by a hydroxyl
group;

Rs represents a hydrogen atom or a halogen atom;

4N

R; represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkyny! group; the alkyl
group, the alkenyl group, and the alkynyl group may have one to three substituents selected from
10 the group consisting of -ORa, -NRaRb, -NRaCORb, a heterocyclic group, and a heteroaryl
group; the heterocyclic group and the heteroaryl group may have one to three substituents
selected from the group consisting of a Cy.s alkyl group, ~-ORa, and -NRaRb; Ra and Rb, which
may be the same or different, each represent a hydrogen atom or a Cy.5 alkyl group; the alkyl
group may be substituted by a hydroxyl group, a C;_s5 alkoxy group, or an amino group;
15 Z’ represents a Ci.s alkylene chain that may have one to three groups represented by W’;
W’ represents the group represented by any one of the groups represented by the following
formulae: '
-OH, -OMe, -OEt, -OCH,0H, -O(CH;),0H, -O(i-Pr), -O(n-Pr), -CONH,, -CONHMe, ~-CONHEH,
-CONH(n-Pr), -CONH(i-Pr), -CONMe,, -CON(Et)Me, -SO;Me, -SOMe, -SMe, -NH», -NHMe,
20 -NHCH,OH, -NH(CH;),0H, -N(Me)CH,CH,0H, -NHEt, -NMe;, -N(Et)Me, -NHCOMe,
-NMeCOMe, -NHCOEt, -NHCO(n-Pr), and -NHCO(-Pr);
Q represents -ORc, -OCORc, -NRcRd, or a halogen atom; Rc and Rd, which may be the same or
different, each represent a hydrogen atom or a C,.5 alkyl group; and
Ri, Rz, Rs, Ra, 27, Q, and W’ may have protecting group(s) required for the synthesis}];
25
[39] the synthetic intermediate (L) according to [38], wherein R; represents an iodine
atom, a bromine atom, an ethynyl group, or a vinyl group;
Ry represents a chlorine atom or a fluorine atom;
Rj represents a fluorine atom; and

30 Rsrepresents a hydroxy alkyl group, in which the hydroxy alkyl moiety may be protected;



Ra and Rb, which may be the same or different, each represent a hydrogen atom or a 10C4-5 alkyl
group; and the alkyl group may be substituted by a hydroxyl group, a Cj_5 alkoxy group, or an amino
group; U represents -0-, -CONRd-, -S-, -SO-, -502-,-NRd-, -NRdCO0-, -NRdS02-, -SO2NRd-, a divalent
heterocyclic group, or a divalent heteroaryl group; Rd represents a hydrogen atom or a C1.5 alkyl
group; the alkyl group may be substituted by a hydroxyl group, a 15Ci.5 alkoxy group, or an amino
group; and RI, R2, R3; and U may have protecting group(s) required for the synthesis to thereby
obtain the compounds (M), (N), (M"), and (N') represented by the formulae (14), (15), (14'), and (15",
respectively:  WhETRiNaRa &2 R8r BddatidhaseodefifechaigipoabayeNn,foulagye), and (V)).25Z
corresponds to the alkylene chain canstituting the ring.in the abgve ; r aCls8
alkylene %’E‘g{ﬁl’n\,& e %lgyc%grgggssﬁ%ﬁ%ayﬁ%%ﬁg 0 f‘?ge%gg%hlgsarseogrgeég%e%%%%@%?ﬁ?%%%sents any
one of subsstirnened saledibaviibm sHetkpdeismsding Ghawmeseaky iy dhpialloan s fogar atdmor
-0R&, -NRaRithand aRexQiBieyp; iberalaus) b eaisexeenhine: gxp group and the halogen atom
may be linked to each other to form a cycloallcyl group or a heterocyclic group; Ra and Rb, which may
be the same or different, each represent a hydrogen atom or a C1_5 alkyl 5group; the alkyl group may
be substituted by a hydroxyl group, a C1_5 alkoxy group, or an amino group; [41] a method for
producing compound (I) or compound (J), wherein the method comprises reacting a reducing agent, in
a solvent at neutral pH or in the presence of an acid, with 10a synthetic intennediate (G) of the
compound represented by the formula (1) according t&[&],

|
HiM O .
Ho O o, g R
N\©\ Nﬁj\ |
U Ra Ry U Rs R4
(&) (7}

10

wherein
R; represents a halogen atom, an alkenyl group, or an alkynyl group;
R; represents a halogen atom or an alkyl group; the alkyl group may be substituted by a
15 hydroxyl group;
R; represents a hydrogen atom or a halogen atom;
R, represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group;
the alkyl group, the alkenyl group, and the alkynyl group may have one to three
substituents selected from the group consisting of -ORa, -NRaRb, -NRaCORb, a
20 heterocyclic group, and a hetercaryl group; the heterocyclic group and the heteroaryl
group may have one to three substituents selected from the group consisting of a Cy.5
alkyl group, -ORa, and -NRaRb;
Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
Ci.s alkyl group; and the alkyl group may be substituted by a hydroxyl group, a Cy.s
25 atkoxy group, or an amino group;

in the formulae (6) and (7), the group represented by the following formula (a):



wherein (G) is represented by the following folinula (8): 15 Cs) wherein R1 represents a halogen
atom, an alkenyl group, or an alkynyl group; R2 repr. 'gaents a halogen atom or an alkyl group; the alkyl
group may be substituted by a hydroxyl group; 20123 represents a hydrogen atom or a halogen atom;
Z represents a C1_8 alkylene chain that may have one to three groups represented by W'; W or W',
which may be the same or different, each represent a hydrogen atom, a Ci.5 alkyl group, a halogen
atom, an oxo group, -ORa, -COORa, -COOCORa, -00-[halogen atom], -000Ra, -CONRaRDb, -SRa,
-SORa, -SO2Ra, -NRaRb, -NRaCORD, -NRaSO2Rb, 25-SO2NRaRb, a heterocyclic group, or a

heteroaryl group;the-haigrgayelici grawmapgdhe Retererty Laroy aayYRavs aldstiiest selected

from the group consisting of a .C1.5 alkyl group, -ORa, and -NRa ;thﬁﬁ, Ikyl group may be, substituted
by a hydroxyl grosﬁlé%{?%‘.% saef}(%:])’t{%g?rrgéb’%&%)gu ngfl%ﬂos Iaquon@p?  Mrea %\%Os%pbsatl l% eélgi(érélpt the
oxo group and thedodeRaRbyabd Hinked gyawmsh other 30to form a cycloalkyl group or a heterocyclic

group; the cycloalkyGrRMR NG HRIKQLYRIRISQURIBRY AdVea istbstiuaphselectad frea thegmeup
consisting of -ORa 31t-%RaRb, arf[daeﬁé 15 allgl?%oy that mr%)f; be'stgrgStitTw[ﬁh -%R%;rt a and Rb,
which may be thé’tbﬁﬁ P dirferehC Eae g@ﬁpe eht's cﬁ%cdg {t0R OF & 0_ §T%r%up; the alkyl
group may be substitwet: iy grdyriroxy hgroupsudstitanalkaryteddipndhagranpisorgisins ahd BRI, R2,
R3, Z, W, and W'_mxm\égmpgp@qgtmg)gr g%ﬁ%@ﬁégﬁﬂggt@@@%g{&@g synthetic inteimediate
(H) of the compound represented by the formula (1% 3 ording to [14, Wherei%%) is represented by the
following formula}@)‘c‘.m %%’Ehg\?@l may be the same of different, each represent a hydrogen atom or a
10 C1.5 alkyl group; and the alkyl group may be substituted by a hydroxyl group, a Cy-5
alkoxy group,  or an amino group;
U represents -O-, -CONRd-, -S-, -80-, -80;-, -NRd-, -NRdCO-, -NRdSO;-, -SO,NRd-,
a divalent heterocyclic group, or a divalent heteroaryl group; Rd represents a hydrogen
atom or a Cy.s alkyl group; the alkyl group may be substituted by a hydroxyl group, a
13 Ci.s alkoxy group, or an amino group, and
Ry, Ro, R3, and U may have protecting group(s) required for the synthesis
to thereby obtain the compounds (M), (N), (M?), and (N") represented by the formulae (14), (15),
(14", and (157), respectively:

R4\? |
HN_ O
HO 2@ R2 R2
H@ @
N .
HO. U
E"'D“z”U R3 R1 ~z7 R3 R1
20 F (14) F (15)
R4\0
HO 8] R H!\tl 0
T .
/U\ /O : Eha >
H ra = Ra Ry H v z ° Rj = R,
F (149 F (15)
wherein

Ri, Ra, R3, Ry, and U are defined herein above in formulae (6) and (7);
25  Z corresponds to the alkylene chain constituting the ring in the above formula (a); Z represents a
C1.g alkylene chain, which may be substituted by one to three groups represented by W’; W'

represents any one of substituents selected from the group consisting of a Cj.s alkyl group, a



R1 represents a halogen atom, an alkenyl group, or an alkynyl group; R2 represents a halogen atom
or an alkyl group; the alkyl group may be substituted38y a hydroxyl group; R3 represents a hydrogen
atom or a halogen atom; 15R4 represents a hydrogén atom, an alkyl group, an alkenyl group, or an
alkynyl group; the alkyl group, the alkenyl group, and the alkynyl group may have one to three
substituents selected from the group consisting of -ORa, -NRaRb, -NRaCORDb, a heterocyclic group,
and a heteroaryl group; the heterocyclic group arid the heteroaryl group may have one to three
substitueltoeencdsg. figfahdl Gt abhaisang SPAIC s doriryTupsipcnDRACEM ADNRAREY ' and
Rb, whichinaeheiiisame aidiftersnkegaskdapoasanbarbydoant RIRY ofcufd: Diailerbeyeup; and
the alkyl roup may be substituted by a hydroxyl group, a C1_5 alkoxy group, or an amino group;

Z repres 16 C1_8 alkylene chain that may be substituted by one to three groups 25represented by

W'; W or B anvhieh mibiglbentyesdhsessrditfetdiraactisbpraserind hiddogesnalom,w €415 Al
group, a bRIGEEREI0R AR EOXHELoMPsuBRRAE BPRR HoRR fRs. +00-[haledenaigmd-H0RRmo
-CONRaRD, -SRa, -SORa, -SO2Ra, -NRaRb, -NRaCORb, -NRaSO2Rb, -SO2NRaRDb, a heterocyclic
group, orgé%gteroaryl group; 30the heterocyclic group and the heteroaryl group may have a
substituent selected from 32 the group consisting of a C1.,5 alkyl group, -ORa, and -NRaRb; the alkyl
group may be su Fﬁﬂtu@%gﬁl@&ﬂgrﬁ?@d@ﬁﬁgQeﬁlﬁﬁtédaﬂm%’cﬁ'iﬁ%@uﬁ an, IR YigLmdnRabove

substituents except the,oxo grqup and the halogen atom ma %)e nked to each other to form a .
cycloalky? GFETE S SRR B BRIt ey Oy PRSI e SHBARF RS ERCS L At AR o
subHlitueatgeleciedrramdtietgrétipodonsistingoehdRpreddRaR by dhel far@LiB Blkpkgeodipghiat May be
substituteghwith,-@Ra; Ra.a0ch B whichimyhe themamegsr different, each represent a hydrogen
atom or a C1.5 alkyl group; and the alkyl group may be substituted by a hydroxyl group, a C3.5 alkoxy
group, or an amino group; 10RI, R2, R3, Z, W, and W' may have protecting group(s) required for the
synthesis, to thereby obtain compound (I) represented by the following formula (10): 150r compound
(J) represented by the following formula (11):

HO. _.O
R2
N
a | | AN
A N =
Wt T R3 R1
F (8)

wherein

15

R; represents a halogen atom, an alkenyl group, or an alkynyl group;
R, represents a halogen atom or an alkyl group; the alkyl group may be substituted by a
hydroxyl group;
20 R; represents a hydrogen atom or a halogen atom;
Z represents a C;.g alkylene chain that may have one to three groups represented by W’ ;
W or W', which may be the same or different, each represent a hydrogen atom, a Ci.5
alky! group, a halogen atom, an oxo group, -ORa, -COORa, -COOCORa, -CO-[halogen
atom], -OCORa, -CONRaRb, -SRa, -SORa, -SO;Ra, -NRaRb, -NRaCORb, -NRaSO;Rb,
25 -SO:NRaRb, a heterocyclic group, or a heteroaryl group;
the heterocyclic group and the heteroaryl group may have a substituent selected from
the group consisting of a Cy.5 alkyl group, -ORa, and -NRaRb; the alkyl group may be
substituted by a hydroxyl group, a C1.5 alkoxy group, or an amino group;
the above substituents except the oxo group and the halogen may be linked to each other
30 to form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the

heterocyclic group may have a substituent selected from the group consisting of -ORa,



in the formulae (10) and (11), RI, R2, R3, Ra, Z, W, and W' are defined herein above in formulae 20(8)
and (9); [42] a method for producing compound3(p) or compound (P), wherein the method
comprises allowing a synthetic intermediate (K) or (L) represented by the following formula (13) to
intramolecularly cyclize at neutral pH or in the presence of an acid or a base in a solvent that
250ptionally contains a peptide condensing agent, wherein the synthetic intermediates (K) and (L) are
represented by the following formulae (12) 33 and (13%, respectively: 0 (12) 5 (13) nthe above
formulae (12) andY#8} RaTibp fese AR HARRY LR SRM Pars RBWF@%’&B,'Q alkynyl group; R2
represents a hal@gematRb) ohivh alkyl igrdupsdhe atkdiffinenn nay hesisbstitiedrbyea hydnoxyk group;
L0RS represents@ hydrooen omonahalogen alogy BAJERESRS Alysionen aomean alkyl group,
an alkenyl group, ofan g?géﬁgroﬁp;éﬁe@alkg gré?%, thesa?@enyl roup, ang tl’ge gfsﬁynylléroup ri)?ay
have one to thre € UBsHRAEMESIEREHH the group consisting of -ORa, -NRaRb, -NRaCORD, a
hetefocyclic group;,ang mhztémaﬁd Woﬂﬁyth&fhwecﬁﬁéogg@p@mﬁhemﬁiMEyhﬂﬁmup may
f‘Na‘F’{zgg?oantsh{n SHOSULEIR 28 851CT HFRW NS MR SRRSO bRk G kY] LOMRur AR A ARd
"wherein (H) is represented by the following formula (9):

Ré4._

?
HN. O
R2
N
Z. N
WO R3 R1
F (9)

10 wherein
R, represents a halogen atom, an alkenyl group, or an alkynyl group;
R; represents a halogen atom or an alkyl group; the alkyl group may be substituted by a
hydroxyl group;
Rs represents a hydrogen atom or a halogen atom;

15 R4 represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group;
the alkyl group, the alkenyl group, and the alkynyl group may have one to three
substituents selected from the group consisting of -ORa, -NRaRb, -NRaCORD, a
heterocyclic group, and a heteroaryl group; the heterocyclic group and the heteroaryl
group may have one to three substituents selected from the group consisting of a Cy.5

20 alkyl group, -ORa, and -NRaRb;
Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
Ci.s alkyl group; and the alkyl group may be substituted by a hydroxyl group, a Cy5
alkoxy group, or an amino group;
7 represents a Cy.g alkylene chain that may be substituted by one to three groups

25 represented by W’;
W or W’, which may be the same or different, each represent a hydrogen atom, a Cy.5
alkyli group, a halogen atom, an oxo group, -ORa, -COORa, -COOCORa, -CO-lhalogen
atom], -OCORa, -CONRaRb, -SRa, -SORa, -S0,Ra, -NRaRb, -NRaCORb, -NRaSO;Rb,
-S0O,NRaRb, a heterocyclic group, or a heteroaryl group;

30 the heterocyclic group and the heteroaryl group may have a substituent selected from



Ra and Rb, which may be the same or different, each represent a hydrogen atom or a C1_5 alkyl
group; and the alkyl group may be substituted by a Q droxyl group, a C1,5 alkoxy group, or an amino
group; 20Z' represents a Ci.salkylene chain that may be substituted by one to three groups
represented by W1; W' represents any one of the groups of -OH, -OMe, -0OE1, -OCH20H, -0(CH2)20H,
-00-Pr), -0(n-Pr), -CONH2, -CONHMe, -CONHEt, -CONH(n-Pr), -CONH(i-Pr), -CONMe2, -CON(Et)Me,
-S02Me, -SOMe, -SMe,-NHMe, -NHCH20H, 25-NH(CH§20H, -N%%)CHZCH 20H, -NHEt, -NMe2,
-N(Et)Me, -NHC 187080 chREEE k2 (e R COfertdantRAcER2PY! G8prRagsRts -ORe,
-000Rc, -NRcRds@iisathald e atairiRRtaodpRa Cwhidhoxayheathersamenorodiffenent, each represent a
Pydrogen a(om g6 ohe O A UIAYP et BT R B 4. Wiand R mava peiE el

reby obtain (3 r yt II

group(s) required for the synthesis, 5to thg ompoun epresented by the following
formula (16): (16/hBrteSpcurtriPakshrEcER Ry HeTRbmg e R tltrlgryun théformula
(16)sand (17), RInR&oBa:Htdsant £ ar e gdefinechbergintabtneed flormilagxdhd) anditlid) of -OR3] a
method for produgi mpound (S).or,.compaund (T),.wherein, the.method . comprises reacting, in the
presence of a bas%k%%gh aaﬂi:%c?’qg}ga%lr%&ﬁlﬁl%ﬁ ?’ﬁréag'o?\?esnlﬁf%%l %gt?g}}%llgg clz%%tains a condensing

agent, 20the syntietiedifrivieigrataay) st ifesaBin po dHErephesheP sy theafbHHORE 3 8B SF ding to
[1], the intermedigtig, BRifIGreRrcaantes Binedatowingormdaded by a hydroxyl group, a Ci.5

alkoxy group, or an amino group;
10 Ri, Ry, Rs, Z, W, and W’ may have protecting group(s) required for the synthesis,
to thereby obtain compound (I) represented by the following formula (10):

HO. O
R2
N
z_ N
w0 \/&RB R1
F

15  or compound (J) represented by the following formula (11):

8]
H Rz
H
/Z\ /N \©\
W 9] R3 R1
F

in the formulae (10) and (11), Ry, Ro, Rs, R4, Z, W, and W’ are defined herein above in formulae
20 (8)and (9);

(10)

(t1)

[42] amethod for producing compound {O) or compound (P), wherein the method
comprises allowing a synthetic intermediate (K) or (L) represented by the following formula (13)
to intramolecularly cyclize at neutral pH or in the presence of an acid or a base in a solvent that
25  optionally contains a peptide condensing agent,

wherein the synthetic intermediates (K) and (L) are represented by the following formulae (12)



35 (10) orthe synthetic intermediate (J) of the compound represented by the formula (1) according
to [1], the intermediate being represented by the follg)gving foiniula (11): 5 (i) in the formulae (10) and
(11), R1 represents a halogen atom, an alkenyl group, or an alkynyl group; represents a
halogen atom or an alkyl group; the alkyl group may be substituted by a 10hydroxyl group; R3
represents a hydrogen atom or a halogen atom; R4 represents a hydrogen atom, an alkyl group, an
alkenyl group, or an alkyny! group; the alkyl group, the alkenyl group, and the alkynyl group may have
one to th#Be SuistR v&blected from the group consisting of -ORa, -NRaRb, -NRaCORb, a
15heterocyclic group, angda hetsroaryl group; the heterocyclic group and the heteroaryl group may
have one to three substituentgselected friom the group consisting of a C1.5 alkyl group, -ORa, and
-NRaRb; Ra and Rb, which may bﬁ the game or different, each represent a hydrogen atom or a C1.5
alkyl group; the alkyl group e s ted by a hydroxyl group, a C1_5 alkoxy group, or an amino
group; 20Z represenks a ) hain that may be substituted by one to three groups
represented by W& W of W', WhichRhay be th&Lame or different, each represent a hydrogen atom, a
C1,5 alkyl goup, a halogen dom, an oxo group,GRa, -COORa, -COOCORa, -00-[halogen atom],
-000Ra, -CONRaRD, -SRa, -SORa, -SO2Ra, -NRaRb, -NRaCORD, -NRaSO2Rb, 25-SO2NRaRb, a

heterocyclic group, or a heteroaryl group; the heterocyclic group and the heteroaryl group may have a
substituent selected fr](:){gl 36

~

?
HN. O
R2
H
N
o 7 K @
\WT/ 0 R3 R1
o) F

(13)

n the above formulae (12) and (13},
R represents a halogen atom, an alkenyl group, or an alkynyl group;
R represents a halogen atom or an alkyl group; the alkyl group may be substituted by a
hydroxyl group;
10 R; represents a hydrogen atom or a halogen atom;
R4 represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group;
the alkyl group, the alkenyl group, and the alkynyl group may have one to three
substituents selected from the group consisting of -ORa, -NRaRb, -NRaCORb, a
heterocyclic group, and a heteroaryl group; the heterocyclic group and the heteroaryl
I5 group may have one to three substituents selected from the group consisting of a Cy.
alkyl group, -ORa, and -NRaRb; ‘
Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
(1.5 alkyl group; and the alkyl group may be substituted by a hydroxyl group, a Ci.5
~ alkoxy group, or an amino group;
20 7’ represents a Cy.salkylene chain that may be substituted by one to three groups
represented by W',
W’ represents any one of the groups of -OH, -OMe, -OEt, -OCH>OH, -O(CHz);OH,
-O(i-Pr), -O(n-Pr), -CONH,, -CONHMe, -CONHEL, -CONH(n-Pr), -CONH(G-Pr),
-CONMe,, -CON(Et)Me, -50:Me, -SOMe, -SMe, -NH,, -NHMe, -NHCH,OH,
25 ~-NH(CH;);0H, -N(Me)CH;CH ;0OH, -NHE{t, -NMe;, -N(Et)Me, -NHCOMe,



the group consisting of a C1.5 alkyl group, -ORa, and -NRaRb; the alkyl group may be substituted by a
hydroxyl group, a C1.5 alkoxy group, or an amino gropp; the above substituents except the oxo group
and the halogen may be linked to each other to form a cycloalkyl group or a heterocyclic group; the
cycloalkyl group or the 5heterocyclic group may have a substituent selected from the group consisting
of -ORa, -NRaRb, and a C1.5 alkyl group that may be substituted with -ORa; Ra and Rb, which may be
the same or different, each represent a hydrogen atom or a C1.5 alkyl group; the alkyl group may be
substituted by a @M@Qﬁ%ub{%@}ﬁ (é‘fg@p%iiéwlé{ﬁ%%%“gﬁup; 10RI, R2, R3, R4, Z, W, and
W' may have profgetinggrosfiRceQieR doiifeRintresisivihreatarh Gy indBid, détiviativey be the

represented by t lowj Qﬁfné‘i@h Q:Q el ¢ RoFepies aiydrogen atom, an
alkyl group, or -0 a';%r(%vgﬁgef e évl%i,tit ee%%?lrg ﬁalogégr)l at(;yarf]né,?? a, or -NRaRb; Q

roup may be 15 0
represents -ORcROHIRR:- %ﬁa}g or#ih S dpBn et Rt S ﬁ@%ﬁkW%%@fﬁ@%ﬁm@?ﬁm’
diffesent jeakrsppiasent ehydiogeaten aea&d byalky Folowin R foandiRi,Gkhich may be the same or
different, each represent a hydrogen atom or a C15 alkyl group; and the alkyl group may be
substituted by a hydroxyl group, a C1-5 20alkoxy group, or an amino group; R9 and Q may have
protecting group(s) ggsuired for the synthesis, to thereby obtain compound (S) represented by the

following formula (18): compBénd (T) represented by the following formula (19): in the formulae
(18) and (19%; I/BZ R3, R4NZ, and W are defined herein above in formulae (10) and (11); and R9 is
the carboxylic a¢id d erein above; 5

~ /N

or compound (P) represented by the following formula (17):

10
R4\?
HN O
H R2
P N\©
-
Z N
~o” R3 R1
" (17)
in the formula (16) and (17), Ry, R, Rs, R4, and 7’ are defined herein above in formulae (12) and
(13);
15

[43] amethod for producing compound (S) or compound (T), wherein the method
comprises reacting, in the presence of a base or an acid, or at neutral pH, in a solvent that

optionally contains a condensing agent,

20  the synthetic intermediate (I) of the compound represented by the formula (1) according to [1],
the intermediate being represented by the following formula (10):



[44] a pharmaceutical composition comprising as an active ingredient the compound according to any
one of [1] to [28] or a pharmaceutically acceptable sgl thereof; [45] an MEK inhibitor
comprising as an active ingredient the compound according to 10any one of [1] to [28] or a
phannaceutically acceptable salt thereof; [46] a preventive or therapeutic agent for a proliferative
disease, which comprises as an active ingredient the compound according to any one of [1] to [28] or a
phaxutaceutically acceptable salt thereof; 15 [47] the preventive or therapeutic agent for a
proliferative disease aqggrding to [46], wherein the proliferative disease is a cancer; [48] the
preventive or therapeutic agéent for a fi@liferative disease according to [47], 20 wherein the cancer is a
cancer depending on the R8s APK gignaling pathway; [49] the preventive or therapeutic agent
for a proliferative digease brdi i7] or [48], wherein the cancer is breast, lung, colorectal,
prostate, IW@-@ a BHpE Q[ panereatic, cancer; 25 [50] a method for preventing or treating a
proliferative disease, wherein the methodcomprises administering a pharmaceutically effective dose of
a composition that comprisgs as an active ingrédiéght the compound according to any one of [1] to [28]
or a pharmaceutically acceptable salt thereof to a patient who needs prevention or treatment for the
30proliferative disease; 38 [51] the method according to [50], wherein the proliferative disease
iS a cancef;the synthdblithemdibed Bagbiting bl viecesnthehsahedbisalegntecadeendindion
the 5 RasiMAPK signaling.pathway; t : rdingnto [51] or [52], wherein the cancer
is breast, 3&8:‘?3}8%@%%?%@%5%’%% ﬁ/%ﬁ %%g%iea?ﬁl%%%%%ﬁdc@e tic cancer; 10[54] the method
according to any one of [50] to [53], wherein the method further comprises radiotherapy, another
chemotherapy, or a8ajnistration of an angiogenesis inhibitor; [55] use of the compound
according to any one ofj[1] to [28] or a pharmaceutically acceptable salt thereof in the production of a
preventive or therapeLH t for gzdisease to 15which MEK inhibition is effective; [56] a
preventive or therapeutic genﬁfor ajjoint disorder with inflammation, wherein the agent comprises as
an active ingredieru the ount prding to any one of [1] to [28] or a pharmaceutically acceptable
salt thereo{gm N5 eventive.gr therapeutic agent for a joint disorder with inflammation
according [Sé?, wherein the j8ﬁ1t disordst with inflammation is osteoarthritis or rheumatoid arthritis;
25[58] a method for prevehting or treating osteoahhritis or rheumatoid arthritis, wherein

in the formulae (10) and (11),
R, represents a halogen atom, an alkenyl group, or an alkynyl group;

R represents a halogen atom or an alky!l group; the alkyl group may be substituted by a
10 hydroxyl group;
Rj represents a hydrogen atom or a halogen atom;
R4 represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group;
the alkyl group, the alkenyl group, and the alkynyl group may have one to three
substituents selected from the group consisting of -ORa, -NRaRb, -NRaCORb, a
15 heterocyclic group, and a heteroaryl group; the heterocyclic group and the heteroaryl
group may have one to three substituents selected from the group consisting of a Cr.s
atkyl group, -ORa, and -NRaRb; Ra and Rb, which may be the same or different, each
represent a hydrogen atom or a Cy.5 alkyl group; the alkyl group may be substituted by a
hydroxyl group, a C;s alkoxy group, or an amino group;
20 Z represents a Cyg alkylene chain that may be substituted by one to three groups
represented by W’;
W or W’, which may be the same or different, each represent a hydrogen atom, a Ci.5
alkyl group, a halogen atom, an oxo group, -ORa, ~-COORa, -COOCORa, -CO-halogen
atom], -OCORa, -CONRaRb, -SRa, -SORa, -50:Ra, -NRaRb, -NRaCORb, -NRaSO;Rb,
25 -S0,NRaRb, a heterocyclic group, or a heteroaryl group;

the heterocyclic group and the heteroaryl group may have a substituent selected from



the method comprises administering a phalli aceutically effective dose of a composition that comprises
as an active ingredient the compound according to agy one of [1] to [28] or a pharmaceutically
acceptable salt thereof to a patient who needs prevention or treatment for osteoarthritis or rheumatoid
arthritis. 30 The present inventors synthesized the above-described
N-alkoxy-2-phenylaminobenzamide derivatives for the first time. The inventors found that the
compounds have, an unex ected nhlbltory ectr {& s of th bstltuent in position
5. In addition, thztﬁ%%?ﬁg Oﬁ%ﬁ% ;tatn@é E(%igﬁo%ﬁ%lg ot the” paip n%%é ?llgnaﬁ( vga%suge%%
effect with respestb@tmmdﬁﬁgr@hmﬁmmb@@'smﬁ Sativitloas wehpgn Bupsiyr 8t towards

inflammation-related, iRt ah%gfféﬁéﬁts 3%cept thBLEkBSLAY aﬁlﬁtﬁé’m @imm&a&%ﬂ%
were found to have_.superior in ad |t|o to the Klnhlb YE}th emﬁcaﬁ!ﬁ/g the

compounds of tht 5 Ehﬂ’ﬁ 8?5%3 ‘iﬁl%’i?g?a [ he |cr%s5 s, as
compared with oﬂmwwk@m@mhemﬁawm@@mﬁizamtd@hewdaiwasﬁﬁm@pm@mistmﬁn%@mds

were found to SbeyReRe, salble:in walgri comBaRsg LW RanMestpaalegppounds. The Cmax
and AUC values, and the half-life for the above- desc % ed comp unds of the§yegrsent invention are

expected to be h%h@?‘% Hiysa Wé’d?‘?v@ﬁt?&ﬁ’oﬁ b eac TERIRISEHA SR TRRE L BHBOUYs of the

present inventiorCareatixjesteg tthhalel gmahmmwd:alsabqnmmadémhlbyﬂmtarbmm wdriabilitpiy the
PK parameters. Ep&?cgygnfmo Lﬁ;(lst at 10high concentrations in blood for a long period of time.

Thus compared with the conventional compounds sufficient levels of the active forrgs of the

corfounds of th8 préadti %&ﬂ@ﬂ%%&%@%%&%@% OIS IS PRIt E98 g sBefiEreased
efficacy anmthedm&hquaﬁtmn@érmmmaméwm st expectfedrtaaeduce the burden of patient.
Herein, t | group” refers to a monovalent group derived from an aliphatic 15hydrocarbon by
removal 0 an a itrary hydrogen atom, and comprises the subgroup structure of a hydrocarbyl group
ora hydrocarbon"@%?ﬁ?é‘ihing hydrogen and carbon atoms, but has no hetero atoms or unsaturated

carbon-carbon bmdﬁﬂfbﬁbﬁtbaﬂyldmﬂmerﬁ,ﬂayﬂ gtqﬂugﬂmjgd;es(gm}dﬁeﬂh}ﬂ)@sm anligemr or

bra §3hed structur, bst t@HﬁXI r gnoégf ral ?"&ggﬁ?b‘p comprising one to eight carbon atoms
(herelnafter Cl cates't att numbér o atoms in the range of one to elghéj and

more preferably QGQP@%H&?I 5}%&;3-000%"1@&%}?@&@; qha hgrepsipmnadad Rinetiphgisupaiiethy |

group, an ISODFOI%M@Hﬂi@ehﬁiﬁ(legmlt@pﬁladﬂﬁmlhwc@@uﬁ aB0Be GrUIy]. gatiup, gaﬁuppbutyl group, a

t-butyl group, a p ntgngr}%lp ﬁn |sogmu%ey }%r f%meth E’ﬁ@g}&r%% érgag% ofa |
roup,

2,3- dlmethylhexy group, a’1, yl group, and an o oup. 5Here|n the
"alkenyl group" réfessitya gﬁ@fzﬁbm@m@@&yg BV GRaY |ba§tlbﬁéta@@|méa hydroxyl group, a Cys

20 alkoxy group, or an amino group;

Ry and Q may have protecting group(s) required for the synthesis,

to thereby obtain compound (S) represented by the following formula (18):

HO. .0
R2
RQ\(O ﬁ\@\
W”Z“‘o’N R3 R1

95 F (18)

or compound {T) represented by the following formula (19):



bond (two adjacent SP2 carbon atoms). Depending on the configurations of the double bond and the
substituent (if exists), the geometry around the doubig bond can be of the entgegen (E) or zusammen
(2) (trans or cis) configuration. The alkenyl group may be linear or branched, and preferably includes
C2_8 alkenyl groups, more preferably C2_5 alkenyl groups. 30Specifically, such alkenyl groups
include, for example, a vinyl group, an ally group, a I-propenyl group, a 2-propenyl group, a 1-butenyl
group, a 2-butenyl group (including cis and trans forms), a 3-butenyl group, a pentenyl group, and a
hexenyl group.  r4.Herein, the "alkynyl group" refers to a monovalent group having .at least one
triple bond (two adjace?]t SP carbon atoms). The alkynyl group may be linear or branched, and
preferably 35includest® Célkynyl,@roups, more preferably C2_5 allcynyl groups. Specifically, the
allcynyl groupd'gcludgs, far ex%npl, an ethynyl group, a 1-propynyl 40 group, a propargyl group, a
3-butynyl group, afpentyriyhgfouy; akexynyl group, a 3-phenyl-2-propynyl group, a
3-(21-fluoropheny)-2-propynyl gloupia 2-hydroxy-2-propynyl group, a 3-(3-fluoropheny1)-2-propynyl
group, an¥ a 3-‘?nethy|-(5-her@?)-4-pent§?1yl group. The alkenyl group and the alkynyl group may each
have one or more doublefbonds or 5triple bgnds) They may also have double bonds and triple bonds
at the same time. Herein, the "cycloalkyl group” refers to a cyclic aliphatic hydrocarbon group
comprising a ring. The cycloalkyl group preferably includes C3_8 cycloalkyl groups. Specifically, the

cycloalkyl g Rclud 8501&@%9@1,%?&@@@@0ﬁf@w,a@e%@maatuéma%o@%k@aﬁmgmyp, a
cyclohexyl %ﬁu?, agﬁc oQheptyl %roupB an Cy.clooctyé ou 1OH(§£§in, the "alkylene chain" or
"alkyleneBrddpYsridierie S Y SRRPEYOB BT e ELEHg %‘ 48 kylene chain preferably
includes C1.8 alkylene chains (n = 1-8), more preferably C1-5 allcylene chains (n = 1-5), preferably

C1..3 alkylene chains (9 shdrhdtuPRMiEHRbositiohE5RIBr il 3D4:05PHP: [RIRLS; AR KBROAVERE
aromatic hydrgcarbon ring. The a}% roup preferably includes C6-10 r)glé?roups. pecifically, the aryl

group inccrISitg R 2hPS, Afdd 3%§] @F&%h%aﬁﬁlﬂfﬁﬁwf@‘ifﬁﬁt%i SthgiSAthyl group. Herein,
the "hetero atom" refers to a sulfur atom, an oxygen atom, or a nitrogen atom, Herein, the

"heteroaryl groupstafers.t matic [ ipi . I m t
constitute the rin%%@he%e%%?@%gr %%%@n%ﬁ%%ﬁ%ﬁ?@aﬁ%%@f llékﬁlg{ﬁgg?@a%é}lﬁé&;égp may tt)%a a

hetéPoaryyretp #h Mhien 1 oF BreutTRNORSRIRIY 2 BBiciRaE B roup obtained through

condensation with a benzene ring or a monocyclic heteroaryl ring. The number of atoms constituting
the ring preferab %Eﬁnggﬁl%%ﬂtﬁ/éooil%&%?)e&gchfégﬁ?%y la%%fffé)ative disease, which comprises as

an active ingredient the compound according to any one of [1] to [28] or a pharmaceutically

acceptable salt thereof]
15
[47] the preventive or therapeutic agent for a proliferative disease according to {46},

wherein the proliferative disease is a cancer;

[48] the preventive or therapeutic agent for a proliferative disease according to [47],

20 wherein the cancer is a cancer depending on the Ras-MAPK signaling pathway;

[491 the preventive or therapeutic agent for a proliferative disease according to [47] or
[48], wherein the cancer is breast, lung, colorectal, prostate, liver, ovarian, uterine, or pancreatic
cancer;

25

{50] a method for preventing or treating a proliferative disease, wherein the
methodcomprises administering a pharmaceutically effective dose of a composition that
comprises as an active ingredient the compound according to any one of [1] to [28] ora
pharmaceutically acceptable salt thereof to a patient who needs prevention or treatment for the

30 proliferative disease;



Specifically, the heteroaryl group includes, for example, a furyl group, a thienyl group, a pyrrolyl group,
an imidazolyl group, a pyrazolyl group, a thiazolyl grgup, an isothiazolyl group, 25an oxazolyl group,
an isooxazolyl group, an oxadiazolyl group, a thiadiazolyl group, a triazolyl group, a tetrazolyl group, a
pyridyl group, a pyrimidyl group, a pyridazinyl group, a pyrazinyl group, a triazinyl group, a
benzofuranyl group, a benzothienyl group, a benzothiadiazolyl group, a benzothiazolyl group, a
benzooxazolyl group, a benzooxadiazolyl group, a benzoimidazolyl group, an indolyl group, an
isoindolyl group, an indazolyl group, a quinolyl group, an 30isoquinolyl group, a cinnolinyl group, a
quinazolinyl grodp} & qtinmetlinglagoouding teelftddivkoisingtioprediferatiobdimpageosp, candesn
imidazopyridyl group. Herein, the "heterocyclic group"” refers to a non-aromatic monovalent ring, in
which the number, of atoms constituting the ring preferably ranges from 3 to 8é§:3_8 1eterocyclic
group), and whelef thEFifit SHARSSTBMES {hidle HRTEFS AR5 S HiaSARS e BRI B SRdES
35Specificaly K heterdoyclhaeiroup includes, for example, a morpholino group, a thiomorpholino
group, a piperidin-1-y1 group, a 4-substituted piperidin-l-yl group, a 41 piperazin-l-yl group, a
4-substituted piperazin-l-y1 group, a pyrrolidin-I-yl group, a pyrrolinyl group,.an imidazolidinyl group, an
imidazolinyl groupg>4 p&reRERYREFIHNA 1S i‘hgﬂﬁrc}"’ Crim SRl B5ASG 188: and a
[1,3]clioxane2:=yhigaupafniong, inesengoepscthateanbetissed@referably are: a morpholino group, a
thiomorpholino group, a piperidin- 1-y1 group, a 54-substituted piperidin-l-yl group, a piperazin-I-yl
group, a 4-substituted piperazin-|-yl group, a [1,31dioxolan-2-y1 group, and a [1,3]{dioxan-2-y1 group.
Heﬁ§n, the "halogén atbfmreherd aerarfigrifncaane 8l atdn i tsisinestbRs Briktiodine
atom. Heygimpiibes iakkoxyegipyipinteferschemotheygyrosatinvitiichathe afevestdtipect salkyhgroup” has
been linked. The alkoxy group preferably includes C1.8 alkoxy groups, and more preferably C1_5
alkoxy groups. Specifically, the alkoxy group includes, for example, a methoxy group, an ethoxy group,
a 1-propoxy grod%,% QUSERIORY §PERSUEA ARERRGRE Ry, e iohlitd Ry BroLYY, ardeemrecatup, a
t-butoxy geetnablel sERABARS H hpp R R:PERYIOXPEH Ot e IPBBERXYi g ERent fo2andaindeYcoutyloxy
gropp, a 3-n}} tRX}'«fI@%’ﬁﬁ%@fo%r%u&fea t}éez-methyl-z-butyloxy group, a 3-methy-2-butyloxy group, a
2,2-dimethyl-l-propyloxy group, a 1-hexyloxy group, a 2-hexyloxy group, a 3-hexyloxy group, a
2-methyl-l-pentyloxy group, a 3-methyl-I-pentyloxy group, a 4-methyl-l-pentyloxy group, a
2-methyl-2-pentyloBy grosteyénBvaeiykrRemiky kpenofeuR j ik meiidr2-panbAHHER, Wherein

2-methyl-3-pentyloxy group, a 3-methyl-3-pentyl roup, a 2,3-dimethyl-1-butylo rou
AT R S i e e e S e
3,3-dimetfpteniyiedly gesaptahle Sldifweedil-2-butyloxy group, and a 1-methyl cyclopropyl methoxy
growp. Herein, the "amino group" refers to a monovalent group that has a nitrogen atom with two
hydrogen atoms EE%ITrea%aen;t)%gvg)(ti-\li\é%%)therapeutic agent for a joint disorder with inflammation

according to [56], wherein the joint disorder with inflammation is osteoarthritis or rheumatoid

arthritis;

25 [38] amethod for preventing or treating osteoarthritis or rheumatoid arthritis, wherein
the method comprises administering a pharmaceutically effective dose of a composition that
comprises as an active ingredient the compound according to any one of {1] to [28} ora
pharmaceutically acceptable salt thereof to a patient who needs prevention or treatment for
osteoarthritis or theumatoid arthritis.

30

The present inventors synthesized the above-described
N-alkoxy-2-phenylaminobenzamide derivatives for the first time. The inventors found that the
compounds have an unexpectedly strong MEK inhibitory effect regardless of the substituent in
position 5. In addition, the inventors found that the compounds of the present invention have a

35 superior effect with respect to tumor growth suppression activity, as well as a superior effect

towards inflammation-related joint disorders.



Herein, the "cycloalkylalkyl group” refers to a group derived from the above-defined 25"alkyl group” by
substitution of the above-defined "cycloalkyl group” ban arbitrary position of the alkyl group. The
cycloalkylalkyl group preferably includes C34 cycloalkyl C1-4 alkyl groups. Specifically, the
cycloalkylalkyl group includes, for example, a cyclopropylmethyl group, a cyclopropylethyl group, a
cyclopentylmethyl group, a cyclopentylethyl group, a cyclohexylmethyl group, and a cyclohexylethyl
group. 30Herein, the "cycloalkylalkenyl group" refers to a group derived from the above-defined

"alkenyl group” bipsusstnatiothefogransiods efdha edeseytioairyti oroupre e aRdamhitrarSEBSHBN of the
alkeny! graupes TheRisioatkindemit gravnereterally.incydesican ateleatkybGrié e kenytgraups.

Herein, the "cycloalkylalkynyl group” refers.to a group.derived from the above-defined 35"alkynyl
arou by SBLA ASHE JPHTE L0 BB e B R T BT A AR AR CP ety
group. Thealeokgakyhdyhynirothsmefddasiprinetiihss C3aribypeioetky e zampoualky g doups #erein,
:Ee "sabryl%!;fjbflfcgﬂb@iiwf?f%{%@ 9{%91%%5Wméhee?ﬁi‘%ﬁi@ﬁqurﬁayl groua: lloy substitution 8}‘
e above-defined "aryl group' arbitrar sitjo ar oup. The aryla roup preferably
includes C6.10 ai}fecfﬁrﬁl%éi@%g‘go@sv% e%ﬁ%%ﬁ&ﬁﬁ&ﬁ’j%ﬁ%g&%ﬁ Tﬁ%ﬁﬁﬂ%@g &Xlé%éurﬁpfe?fe eenzyl
group, a prusethytgroupasndkpestphenit-highopthardupse of cefomitiotiad camypalikatsy|l group” refers to
a group derived fromyhie ahovesdefined.akemyasaunby substiiution gfdhe alovs-delined:
group" at an arbitrary pasition of the alkeny| group. Th %Ialkentyl groui%grefera ly includes %6';!0
aryl cz.463%1—19Paraﬂﬁés)‘fdprsraﬁﬁzefﬁe%&ﬁhﬂ}%H@iﬂwg’% FEIBISTE5a grotd Y RaEdO RSt @
abaove-défighasatepmyltgrouin HysUfstititionpet ihé clove-defivedctangaged mptiatiercanbitrdignpbsition

of the alkynvl groiR. Jheacyalkony! graunreiembly eidesplut sy kY I GHOMPSre
Herein, the "heteroarylalkyl group” refers to a group derived from Féhegabove- efined "a%%/l roup" by

substitutiSFPEFEHELBGaTgRiRal e His Er5amtidho dp af AR ABRASFS HOLAEN BICLBHhIE S p. The
heteroandatkifignatiprpas feraiblyd aciudesGi H0dkter vashEded aflpdtgraups. Specifically, the
heteroarylalkyl orgp,clidesor sxamnlerA Ry dudositir gpounaR zaly hadmethyl aroup.

a 2-(pyridy1-4-ypethyl group, and azoly1-2-yl)ethyl group.
1(? Y gydrogagbonyb? mm%\fa] of an arbitrary)il ) o and

ydragen atom, and comprises the subgroup structure of
a hydrocarbyl group or a hydrocarbon containing hydrogen and carbon atoms, but has no hetero
atoms or unsaturated carbon-carbon bonds in the backbone. The alkyl group includes groups
comprising a linear or branched structure.  The alkyl group is preferably an alkyl group
comprising one to eight carbon atoms (hereinafter “C;.¢” indicates that the number of carbon

20  atoms in the range of one to eight), and more preferably a Cy_5 alkyl group.

Specifically, the alkyl group includes a methyl group, an ethyl group, an isopropyl
group, a butyl group, an n-butyl group, a sec-butyl group, an isobutyl group, a t-butyl group, a
pentyl group, an isopentyl group, a 2,3-dimethylpropyl group, a hexyl group, a
2,3-dimethylhexyl group, a 1,1-dimethylpentyl group, a heptyl group, and an octyl group.

25 Herein, the “alkenyl group” refers to a monovalent group having at least one double
bond (two adjacent SP; carbon atoms). Depending on the configurations of the double bond
and the substituent (if exists), the geometry around the double bond can be of the entgegen (E) or
zusammen (Z) (trans or ¢is) configuration. The alkenyl group may be linear or branched, and
preferably includes C,.g atkenyl groups, more preferably C, s alkenyl groups.

30 Specifically, such alkenyl groups include, for example, a vinyl group, an ally group, a
I-propenyl group, a 2-propenyl group, a I-butenyl group, a 2-butenyl group (including cis and
trans forms), a 3-butenyl group, a pentenyl group, and a hexenyl group.

Herein, the “alkynyl group” refers to a monovalent group having at least one triple bond
(two adjacent SP carbon atoms). The alkynyl group may be linear or branched, and preferably

35  includes C,5 alkynyl groups, more preferably C,.5 alkynyl groups.

Specifically, the alkynyl group inchudes, for example, an ethynyl group, a 1-propynyl



20Herein, the "heteroarylalkenyl group” refers to a group derived from the above-defined "alkenyl
group" by substitution of the above-defined "heteroar)él group" at an arbitrary position of the alkenyl
group. The heteroarylalkenyl group preferably incIU(fés C5-10 heteroaryl C2-4 alkenyl groups. Herein,
the "heteroarylalkynyl group” refers to a group derived from the above-defined 25"alkynyl group” by
substitution of the above-defined "heteroaryl group™ at an arbitrary position of the alkynyl group. The
heteroarylalkynyl group preferably includes C5.10 heteroaryl C2-4 allcynyl groups. Herein, the
"heterocytiomlkyirgromgy| mfars. to lyromyldsavederpsiithel evove-a dkneEdylargipraup” by substitution

of the abgyg:dgfined:Ristarnexsiis ar@%@éiﬂh@@ﬁﬁ%@tﬂ%‘ﬁ%ﬁ%&ﬂ%@;"Mcﬁwz%wﬁqucyclic
alkyl group prefe a}gyﬁinclud%s C')S;zheteroc clic C1-C4 af),k_ % o?gg._ %%gcigpﬁllg %he E:ege{locycllc
2lky! groB PRI AdeS BH BRI 2 PRI SR P R B RO R Ay BEuRer SPoup,
4-hydroxy-piperidihelaijemdtbyhgreng, thexiid-hydgongp piperiiich hytyetmygl groupe double bonds or
flr;mt%thy"cﬁ' %f%ifaﬂ_l-ylfm@w QB AR @o%b@d%'&%%l}/iﬁl%%ﬁﬁéigo%déeﬁt@é %Q%EiﬁgHereinl,l tgle
eterocyclic alkenyl groyp"” refers group derived from the ve-define enyl group" by
substitution of th@ﬁ%%ﬁlfefﬁy&lmr%zﬁfwgﬂéﬁ%ﬁﬁ}aaf’% 2 ?ﬁ%ﬁﬂ'&?ﬁf%@ﬁﬁ{ﬁ?]&gﬁéﬁ’wkenyl group.
The heterooystisiagke niyieg rolibepredbyalidy! ipoiup eseCratigterdodeli T 2 dvalkeHgtlgnowps. Herein, the
"heterocyglic.aHcyiy gEuRi I8 fg&ap@am&dgg%?g}&ﬁfgl%% abousraslined ualkypytBEiR" ¥up,

substitution of the above-defing erocyclic group” at an Sarbitrary positipn of fghge alkynyl group.

The heteRoB}E R ALY &S FHARTSEFTAER Fety E AR FRAE B A EDEL UMY TP, Herein,
the r'iydroxyalkyligeeaip, theféatktdang rhiamteriVelt fiome trewboeded afinakilthtky|goopptirgsubstitution

of a hydr%gyl(eﬁqgmt 3 AUt ALY Pasitiep:Of e plind gue:, Thadydroxyalkyl groymprafgrably
includes hydroxy 'C1.4 alkyl groups. 10Herein, the "dih droxya?kyl group" refers tg a group derived
from the Q&f@é@é@fﬁ%éﬁalm9pﬁ |‘E§?b“sb(§i‘ ?ub’ét]tﬁ%f‘?@ﬁ?&@’bk@“ﬁ%ﬁﬁgﬁ%Q’a?ﬂit?ﬁr?%ﬁ%ﬂ?of the

alkyl group. The dilaydroxyatiaryt puppdreitally  notundes] dit yilonmtye G dbadkybgringps. The arHerein,
the "alkyl | r ived f oyMe-defi . I 1 by
bt P B T s oM
preferably phaodesein-§ %R’s’/lﬁ%yégr_%%lﬁi}ﬁgangdﬁ)@hthﬂ IHERIin, the "hydroxyalkyloxyalkyl group"
refers to a group teriedifordhenkove: definen adiyfoxyalky| group iy substittioiobanydroxyl

group at an arbitrgry BRslHeR B S ISTIIRL AN AT, ARG AP URlMhE R PLETRERRY
includes hydroxy C1-8 alkyloxy C1-4"alRyl groups.
of the hetero atoms that constitute the ring.  The heteroaryl group may be partially saturated.
The heteroaryl group may be a heteroary! group in which the ring may be a monocyclic or
20  bicyclic group obtained through condensation with a benzene ring or a monocyclic heteroaryl
ring. The number of atoms constituting the ring preferably ranges from 5 to 10 (Cs.1o heteroaryl
groups).
Specifically, the heteroaryl group includes, for example, a furyl group, a thienyl group, a
pyrrolyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an isothiazolyl group,
25  an oxazolyl group, an isooxazolyl group, an oxadiazolyl group, a thiadiazolyl group, a triazolyl
group, a tetrazolyl group, a pyridyl group, a pyrimidyl group, a pyridazinyl group, a pyrazinyl
group, a triazinyl group, a benzofuranyl group, a benzothieny! group, a benzothiadiazolyl group,
a benzothiazolyl group, a benzooxazolyl group, a benzooxadiazolyl group, a benzoimidazolyl
group, an indoly! group, an isoindolyl group, an indazolyl group, a quinolyl group, an
30 isoquinolyl group, a cinnoliny! group, a quinazolinyl group, a quinoxalinyl group, a
benzodioxolyl group, an indolidinyl group, and an imidazopyridyl group. 7
Herein, the “heterocyclic group” refers to a non-aromatic monovalent ring, in which the
number of atoms constituting the ring preferably ranges from 3 to 8 (Cs.s heterocyclic group),
and wherein the ring contains one to three hetero atoms and may have double bonds.
35 Specifically, the heterocyelic group includes, for example, a morpholino group, a

thiomorpholino group, a piperidin-1-yl group, a 4-substituted piperidin-1-yl group, a



20Herein, the "aminoalkyl group” refers to a group derived from the above-defined "alkyl group” by
substitution of an amino group (H2N-) at an arbitrary position of the alkyl group. The aminoalkyl group
preferably includes amino C1_4 alkyl groups. H& ein, the "alkylaminoalkyl group" refers to a group
derived from the above-defined "aminoalkyl group” by substitution of the above-defined "alkyl group” at
one or two arbitrary 25 positions in the amino group. The alkylaminoalkyl group preferably includes
C14 alkylarnino C 1 A alkyl groups. When two hydrogen atoms are replaced with alkyl groups, the

alkyl gro @Q&mﬁnbeyﬂ@@qm& beulifféret ppesininttieylhydngxyatyiahiiod kil grow? pfegih
group de '9’% fra i &?Fﬁ A Rmipeald: GERLR' yﬁuﬁam fi fb@f)aali)\fgé%bihgpr atan
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derived fmﬁtﬁlﬁbﬁvﬁaﬂeﬁmed ﬁabkyhgrmupg"rmmammwmhnaxmm arpipindigroy) ¢og) Eat an
arbitgary R?ﬁe'oh%g 9.k e P r? %Jggs kvl oraun Riefetpblv ingludes jming Sl i dodgreups.

35Herein mlnoa to a group derived from the above-defined "iminoalkyl

group” b)[lsﬁﬂfﬁﬂﬁﬂ ﬁ@‘%‘é‘ IEWEg%W@téH@ R0 GidT with a 44 hydroxyl group. The
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15 2-methyl-2-butyloxy group, a 3-methy-2-butyloxy group, a 2,2-dimethyl-1-propyloxy group, a
1-hexyloxy group, a 2-hexyloxy group, a 3-hexyloxy group, a 2-methyl-1-pentyloxy group, a
3-methyl-1-pentyloxy group, a 4-methyl-1-pentyloxy group, a 2-methyl-2-pentyloxy group, a
3-methyl-2-pentyloxy group, a 4-methyl-2-pentyloxy group, a 2-methyl-3-pentyloxy group, a
3-methyl-3-pentyloxy group, a 2,3-dimethyl-1-butyloxy group, a 3,3-dimethyl-1-butyloxy group,

20  a2,2-dimethyl-1-butyloxy group, a 2-ethyl-1-butyloxy group, a 3,3-dimethyl-2-butyloxy group,
a 2,3-dimethyl-2-butyloxy group, and a 1-methyl cyclopropyl methoxy group.

Herein, the “amino group” refers to a monovalent group that has a nitrogen atom with
two hydrogen atoms (represented by -NHa).
Herein, the “cycloalkylalkyl group” refers to a group derived from the above-defined

25 “alkyl group” by substitution of the above-defined “cycloalkyl group™ at an arbitrary position of
the alkyl group. The cycloalkylalkyl group preferably includes Cs.g cycloatkyl Cy4 alkyl
groups. Specifically, the cycloalkylalkyl group includes, for example, a cvclopropylmethyl
group, a cyclopropylethyl group, a cyclopentylmethyl group, a cyclopentylethyl group, a
cyclohexylmethyl group, and a cyclohexylethyl group.

30 Herein, the “cycloalkylalkenyl group” refers to a group derived from the above-defined
“alkenyl group” by substitution of the above-defined “cycloalkyl group” at an arbifrary position
of the alkenyl group. The cycloalkylalkenyl group preferably includes Csg cycloalkyl Coq
alkenyl groups.

Herein, the “cycloalkylalkynyl group” refers to a group derived from the above-defined

35  “alkynyl group” by substitution of the above-defined “cycloalkyl group™ at an arbitrary position
of the alkynyl group.  The cycloalkylalkynyl group preferably includes C;.5 cycloalkyl Caq



15compound | of the present invention are acids that form non-toxic acid salts of compound | of the
present invention. The acid salts include, for example, hydrochloride, hydrobromate, hydroiodide,
nitrate, sulfate, bisulfate, phosphate, acid phosphate‘% cetate, lactate, citrate, acid citrate, tartrate,
bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, and
201,1'-methylene-bis-(2-hydroxy-3-naphtoic acid) salt. Preferred bases for use in preparing
pharmacglticallgmogeptable base salts of compound | of the present invention are bases that form
non-toxic base sgiis ah RPN PLIBG PrRSER! iouanlon dHie base salis inelulectarexample, alkal
metal salts such as sodjum salt.and potassi alt, alkali egrth metal.salts such as calcium 1salt and
agnes B T BRI e ASATAIE e & 3 i A B S0 6 LS N ERH
glucamingsait, |oireraajikalkpl gronpamicieradadjtspendgsaemarelficalhiatgsptabdle salts derived from
otheg organic amifes ases. OmpAY] Lelhe:rasRntiRGalignmaKSaRIaR ahsaRAIer or
forms hydrates when it is allowed 1o stand in the atmosphere and to absorb moisture. Such salts are
also incl SARHBAMLA RO SIS OBREF BHRhe present invention. 30Furthelmore, compound | of the
present inventionHaayralisorbrstiikentd todopMsfivates. Such daltsedr&ais thinehodeelirliteg salts of
Compoun%i'k%?? r%{%ﬁiﬁ% WYERHRn of tﬁé%{ﬁé%f%ﬁlﬁiNB%@@%B%%%Q@&%}&W&M&? of the

abbreviation ctivated protein kinase, and ERK is thie abbreviation for extracellular

signal-regliared irkide) %Fe%W@lﬁ?é‘ﬂﬁﬁgﬁ&ﬁf@?@ﬁﬁﬁg@lﬂ?ﬁt%-Q%E%%éd‘%ﬁ??’%@%ﬁﬁb kinase
and the ERIC kinHsesiiVEK aGitibitiohgeferséf-theoM Biomedtisited compeiitidmyvietitiied, or
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pathivay thefelierieeosancdibmbetprenmsiaicd mampiépehiiigdndsidRasboiror didramsPathway. In

other worgsaifie phrase means a cancer whose growth or survival is reduced by blocking or inhibiting
the Ras-MAPK signali thyay. Herei > "proliferative disease” refers tq a di _g[eg,? ged by
deficiencies in theg li%cé%%lﬁg[r’qs%ﬁxﬁ Hran g%fc ecl)ré@r 89%’@?%}& the Si e%&ﬁ?é%s%ﬁgllégﬁm c%%%gm ofa
certain proweiiy, an oxazolyl-2-ylmethyl group, a 2-(pyridyl-4-yDethyl group, and a 2-(oxazolyl-2-yl)ethyl
group.
20 Herein, the “heteroarylalkenyl group” refers to a group derived from the above-defined

“alkenyl group” by substitution of the above-defined “heteroaryl group™ at an arbitrary position
of the alkenyl group. The heteroarylatkenyl group preferably includes Cs.1 heteroaryl Co4
alkenyl groups.
Herein, the “heteroarylalkynyl group” refers to a group derived from the above-defined
25  “alkynyl group” by substitution of the above-defined “heteroaryl group™ at an arbitrary position
of the alkynyl group. The heteroarylalkynyl group preferably includes Cs.io heteroaryl Co4
alkynyl groups.
Herein, the “heterocyclic alkyl group” refers to a group derived from the above-defined
“alkyl group” by substitution of the above-defined “heterocyclic group” at an arbitrary position
30  ofthe alkyl group. The heterocyclic alkyl group preferably includes Csg heterocyclic C1-C4
alkyl groups. Specifically, the heterocyclic alkyl group includes, for example, a
morpholin-4-yl-methyl group, a 2-(morpholin-4-yi)ethyl group, a
4-hydroxy-piperidin-1-yl-methyl group, a 2-(4-hydroxy-piperidin-1-ylDethyl group, a
4-methyl-piperazin-1-yl-methyl group, and a 2-(4-methyl-piperazin-1-yhethyl group.
35 Herein, the “heterocyclic alkenyl group” refers to a group derived from the

above-defined “alkenyl group” by substitution of the above-defined “heterocyclic group” at an



The proliferative disease includes, for example, cancers, psoriasis, restenosis, autoimmune diseases,
and atherosclerosis. Herein, the "inflammation-related joint disorders" specifically refers to
diseases such as osteoarthritis, rheumatoid arthritisfl‘l?éactive arthritis, viral arthritis, purulent arthritis,
and 15tuberculous arthritis. The inflammation-related joint disorders also include arthralgia caused by
these diseases (for example, knee joint pain caused by rheumatoid arthritis). Herein, the "preventive or
therapeutic agent for an inflammation-related joint disorder" includes not only therapeutic agents for
the abovarbitscsipedijointdideadesyPugraign prEvehtittecayelitsalbenlye gisempederddnisdidasEin

suppressing. 9@&’@3&%%9 diseases (to prevent aggravation 20or to maintain current
conditions), and such, In the present invention, there js no limitation on the t of "protecting group”,
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alkyloxy Ci4 alkyl groups.
20 Herein, the “aminoalkyl group” refers to a group derived from the above-defined “alkyl
group” by substitution of an amino group (H>N-) at an arbitrary position of the alkyl group.
The aminoalkyl group preferably includes amino Ci.4 alkyl groups.

Herein, the “alkylaminoalkyl group” refers to a group derived from the above-defined

“aminoalkyl group” by substitution of the above-defined “alkyl group™ at one or two arbitrary

25  positions in the amino group. The alkylaminoalkyl group preferably includes Cy.g alkylamino
C4 alkyl groups. When two hydrogen atoms are replaced with alkyl groups, the alkyl groups
may be the same or different.

Herein, the “hydroxyaltkylaminoalkyl group” refers to a group derived from the
above-defined “alkylaminoalkyl group” by substitution of a hydroxyl group at an arbitrary

30  position in the terminal alkyl group. The hydroxyalkylaminoalkyl group preferably includes
hydroxy C;.g alkylamino C;4 alkyl groups.

Herein, the “iminoalkyl group” refers to a group derived from the above-defined “alkyl
group” obtained by substitution of an imino group (=NH) at an arbitrary position of the atkyl
group. The iminoalkyl group preferably includes imino Cy.4 alkyl groups.

35 Herein, the “hydroxyiminoalkyl group” refers to a group derived from the

above-defined “iminoalkyl group” by substituting the hydrogen atom in the imino group with a



102-methylsulfonylethoxycarbonyl group, an isobutyloxy carbonyl group, a t-butoxycarbonyl group
(BOC group); CI-C6 alkenyl-oxycarbonyl groups suc }as a vinyloxycarbonyl group and an
allyloxycarbonyl group; a benzyloxycarbonyl group (CBZ group); substituted benzyl-oxycarbonyl
groups such as a p-methoxybenzyloxy carbonyl group, a 2,4-dichlorobenzyloxy carbonyl group, and a
p-cyanobenzyloxy carbonyl group; formyl groups; 15acetyl groups; substituted C1-C6 alkyl-carbonyl
groups such as a dichloroacetyl group, a trichloroacetyl group, and a trifluoroacetyl group; phthalimide
groups (hafexpicieier ad irdpratsciot Torkad S5 e cupicBeRZ IGrah Sy A EliBER e B6rzy |

groups spiefgs a 3,4-dimethoxybenzyl group. Among these, an alkyl-oxycarbonyl group is preferred,

and the t-butoxycarbonyl, (BO roup a uch. are more.preferred. | of the t
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present invention. The acid salts include, for example, hydrochloride, hydrobromate,

s that form non=toxic acid salts of compoun:
hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid
citrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzoate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate, and

20 1,1’-methylene-bis-(2-hydroxy-3-naphtoic acid) salt.

Preferred bases for use in preparing pharmaceutically acceptable base salts of compound
I of the present invention are bases that form non-toxic base salts of compound I of the present
invention. The base salts include, for example, alkali metal salts such as sodium salt and
potassium salt, alkali earth metal salts such as calcium salt and magnesium salt, ammonium salts,

25  water-soluble amine addition salts such as the N-methy! glucamine salt, lower-alkanol
ammonium salts, and pharmaceutically acceptable salts derived from other organic amines bases.

Compound I of the present invention may contain absorbed water or forms hydrates
when it is allowed to stand in the atmosphere and to absorb moisture.  Such salts are also
included in the saits of compound I of the present invention.

30 Furthermore, compound I of the present invention may absorb solvents to form solvates.
Such salts are also included in the salts of compound 1 of the present invention.

Herein, “MEK” (MAPK/ERK/Kinase; MAPK is the abbreviation for mitogen-activated
protein kinase, and ERK is the abbreviation for extracellular signal-regulated kinase) refers to
the dual-specificity kinase that is associated with the MAP kinase and the ERK kinase. “MEK
35  inhibition” refers to the MEK-mediated competition, inhibition, or cancellation of a cascade or of

the activities of proteins produced in the cascade. Accordingly, the inhibition includes the



preferably a CI-C8 alkyl group, more preferably a CI-05 alkyl group, and particularly preferably a
C1-C3 alkyl group. Preferably, Ra and Rb can each represent a hydrogen atom or a CI-CS alkyl
group, and more preferably a hydrogen atom. 10The R4 includes, for example, a hydroxyalkyl group, a
dihydroxyalkyl group, a hydroxyalkyloxyalkyl group, a hydroxyalkylaminoalkyl group, an acylaminoalkyl
group, a heteroarylalkyl group, a heterocyclic alkyl group, and a heterocyclic alkyl group containing

hydroxy groups. More preferably, R4 represents a 2-hydroxyethyl group, a 3-hydroxypropyl group, a
152,3-diRgoestiises b@ﬁy@},éacw%@@oa}-wh%@m&ﬁyséfh&;ﬂ%fe’iﬁﬁ%%%ﬁf §/1 group, a
Z-Enéthrx]/lagﬁw@é@gﬁ;@a@@élrﬁﬁﬁmoaiﬂgrﬂ@tMAMMyl Geem, atd-(RayMaodittigrylietnyl group,
a 2-(2-hydroxyet| 0)et roup, a.2-(merpholin-4-yl)ethyl ) :

2-(4-metP1 paé?agﬁ;%{erl%%ﬁzéﬁ%sy%ggsoeu %g%ﬁl(%%‘g? x{g/%%%ric% r?%fg%%ﬁgg %gg‘% S?ﬁé@ﬁ’&%{ﬁhge roup,
an imidapathgiimeiirgreny, 2051b Sepais Sy vinsethgrerab factor reaapipraTpii&bly, R4
represenisa Rrvdroxyetidi s uioadr IEgwmERRY! TuDsiaRS diftydr ayetapyg grothe, a

RS L R e I e oo
2-hydroxReshyl4PEUpicaAirdroriiprepy| 5gtbempwerdsdihydrbsaseropgngraapcahgbose growth or
2-hydroxy;l-ffydrometnvheivdareue shovidelovrate efarradnatc) Atk OH HO HO HOs
OH Herein, the “proliferative disease” refers to a disorder caused by deficiencies in the
10 cellular signal transduction system or the signal transduction mechanism of a cerfain protein.
The proliferative disease includes, for example, cancers, psoriasis, restenosis, autoimmune
diseases, and atherosclerosis.

Herein, the “inflammation-related joint disorders™ specifically refers to diseases such as
osteoarthritis, rheumatoid arthritis, reactive arthritis, viral arthritis, purulent arthritis, and

15  tuberculous arthritis. The inflammation-related joint disorders also include arthralgia caused by
these diseases (for example, knee joint pain caused by rheumatoid arthritis). Herein, the
“preventive or therapeutic agent for an inflammation-related joint disorder” includes not only
therapeutic agents for the above-described joint diseases, but also preventive agents for the
diseases, agents for use in suppressing the advancement of the diseases (to prevent aggravation

20  or to maintain current conditions), and such.

In the present invention, there is no limitation on the type of “protecting group”, as long
as it is a group commonly used to protect an ethynyl group, a hydroxyl group, or an amino
group.

An ethyny! protecting group includes, for example, silyl groups such as a trimethylsilyl

25 group, a triethylsilyl group, an isopropyldimethylsilyl group, a t-butyldimethylsilyl group, a
methyldiisopropylsilyl group, a methyl-t-butylsilyl group, a triisopropylsilyl group, a
diphenylmethylsilyl group, a diphenylbutylsilyl group, a diphenylisopropylsilyl group, and a
phenyldiisopropylsilyl group. Among them, a trimethylsilyl group or such is preferred.

A hydroxyl protecting group includes, for example, alkylsilyl groups such as a

30  trimethylsilyl group, a triethylsilyl group, an isopropyldimethylsilyl group, a t-butyldimethylsilyl
group, a methyldiisopropylsilyl group, a methyldi-t-butylsilyl group, a triisopropylsilyl group, a
diphenylmethylsilyl group, a diphenylbutylsilyl group, a diphenylisopropylsilyl group, and a
phenvldiisopropylsilyl group; Cy. alkylcarbonyl groups such as an acetyl group and a propionyl
group; phenylcarbonyl group; Cy.s alkyloxycarbonyl groups such as a methoxycarbonyl group,

35  an ethoxycarbonyl group, and a t-butoxycarbonyl group; a vinyl group; a tetrahydrofuranyl
group; alkoxymethyl groups such as a methoxymethyl group and an ethoxymethyl group;



48 2,3-dihydroxypropyl group. In the embodiments of the present invention, the above-defined RI, R2,
R3, and R4 can be combined appropriately. For example, the specific combinations that are preferred
are as follows: 5R1 represents an iodine atom, a bromine atom, a vinyl group, or an ethynyl group; R2
represents a chlorine atom, a fluorine atom, a methyl group, or a hydroxymethyl group; R3 represents
a fluorine atom; and R4 represents an alkyl group that is substituted by one to three hydroxyl groups;
or alternatively R1 represents an iodine atom or an ethynyl group; 10R2 represents a fluorine atom; R3

representkQ Nt RO R MGy REUPTSUER &5 § ot hiar BRSSP EYSHpE 2198 HO (.
OH  15(khtheabevardedtheroxcigpresanisltiegetul rpigsentetdteddsenuid houpfosmablas@) below:

0 Yi_ThZ’benzyl group, a 4-methylbenzyl group, a 4-methoxybenzyl group, and an o-nitrobenzyl group;
and formyl groups. Among these, an alkylsilyl group is preferred, and a t-butyldimethylsilyl
5  group or such is more preferred.

Protecting groups that are used to protect an amino group include, for example, a
methoxycarbonyl group; substituted C1-C6 alkyl-oxycarbonyl groups such as a cyclopropyl
methoxycarbonyl group, a 2,2,2-trichloroethoxycarbonyl group, a 2-iodoethoxycarbonyl group, a
2-trimethylsilylethoxycarbonyl group, a 2-methylthioethoxycarbonyl group, a

10 2-methylsulfonylethoxycarbonyl group, an isobutyloxy carbonyl group, a t-butoxycarbonyl
group (BOC group); C1-C6 alkenyl-oxycarbonyl groups such as a vinyloxycarbonyl group and
an aliyloxycaibonyi group; a benzyloxycarbonyl group (CBZ group); substituted
benzyl-oxycarbonyl groups such as a p-methoxybenzyloxy carbonyl group, a
2.4-dichlorobenzyloxy carbonyl group, and a p-cyanobenzyloxy carbonyl group; formyl groups;

15 acetyl groups; substituted C1-C6 alkyl-carbonyl groups such as a dichloroacetyl group, a
trichloroacetyl group, and a trifluoroacetyl group; phthalimide groups (name provided as the
protected functional group); benzy] groups; and substituted benzyl groups such as a
3,4-dimethoxybenzyl group. Among these, an alkyl-oxycarbonyl group is preferred, and the
t-butoxycarbonyl (BOC) group and such are more preferred.

20 Compound I of the present invention represented by the above formula (1) preferably
includes compounds comprising the following:

(1) Ry is preferably an iodine atom, a bromine atom, a vinyl group, or an ethynyl group,
and more preferably an iodine atom or an ethynyl group.

(2) Ry 1s preferably a chlorine atom, a fluorine atom, a methyl group, or a

25  hydroxymethyl group, more preferably a fluorine atom or a chlorine atom, and particularly
preferably a fluorine atom.

(3) Rj 1s preferably a hydrogen atom or a fluorine atom, and more preferably a fluorine
atom.

(4) Ry is preferably an alkyl group that has one to three substituents selected from the

30 group consisting of -ORa, -NRaRb, -NRaCORDb, a heteroeyclic group, and a heteroaryl group.

Ra and Rb can each represent a hydrogen atom or an alkyl group. The atkyl group
may have preferably a hydroxyl group, an alkoxy group, or an amino group as a substituent.

The heterocyclic group and the heteroaryl group may have one to three substituents
selected from the group consisting of an alkyl group, -ORa, and -NRaRb. The alkyl group may

35  have a hydroxyl group, an alkoxy group, or an amino group as a substituent.  The substituent is
preferably an alkyl group or -ORa, more preferably a methyl group, a hydroxyethyl group, or



411-Y-Z-INT2(H) 20 In formula (i), Y represents -0-, -NR80-, -ONR8-, -NR8CO-, or -NR8S02-
(unless otherwise indicated, these substituents haveA} bonded to their right-hand side); Z represents a
Ci.galkylene chain which may be substituted by oneto three groups represented by W'; 25R8
represents a hydrogen atom, an alkyl group, -ORa, or -COR9; and the alkyl group may have a halogen
atom, -ORa, or -NRaRb as a substituent; R9 represents a hydrogen atom, an alkyl group, or -ORa; and
the alkyl group may have a halogen atom, -ORa, or -NRaRb as a substituent; 49 R8 and R9 may be
linked to-thélalkydereytihainmf Z, or form a heterocyclic group through a linkage to the substituent

represented by Rapt BR#g- Wiy, R, #ddormylatihpYihandsehanbighdd ayoestihaisaneamditesant,

each represent a single b rgg -CQ- %IQPO $ g%}u -NRa-, or -SO2-; 5Z' represents a Cj_g alkylene

chain whiEA RS9 BE LB Sttt gff‘b%&? o 4Pfed %gl?epresented by W' In formulae (i) and (i)

above, W and WStilhictremayfostiy Bansewonliflegenty saathhrspresimitace 1 Ralengrsticadkliogen

atorg, a”;géféx%iy%n'ﬁgg g'% ﬁ&é@ﬁ%@%g@ﬂ%&bﬁoo@mwa@%, -SRa,
yHgrd

-SORa, -SO2Ra, -NRa aCORD, 1O-NF\%§S b, a hetec{oc cIic%}r up, ora

Rb, :
heteroarW@%ﬁHﬁ%@ %&%%@Eﬁ&oﬁfbﬁbo%ﬁr FHtetoa ey Rale s Rnt selected
from the grefapsbnsiSting3adlayCirdugalkyl group, -ORa, and -NRaRb; and the alkyl group may have a

hydroxyl group, &C.Jo. 21Ky QPHB. Gh WAL HAUPARIA SR SIHERE - IR abavRyMmestisnad

substituents, except the dxo group and the halogen atom, may be 15 linked to each other to form a

cycloalkyPgre apcsrraie e RsSRBERATR. The cycloalkyl group or heterocyclic group may have a

substituent selectie frarinthelgsofp eonsjstting lofdac® tabkalkylapupdityidtonyalk pegsabstituted with

-ORa, -0 - Den;Kais,t ahoye falmilatidiandyy.ig not -0-,
VDS IS: theqare ﬁﬁiﬂ&ﬂﬁ%&ﬁ%l LR, falmdaii anduy i

W may b%e?éti%);/%ﬁlc{)\I£ e%%%#% %R@and%b, vg/hic may be l;é/sarge oﬁ%‘?frfer nt, eg?ih re \réesent a

hydrogerhaieierrale SouRy R ROERICHAE R HIFP BP0 BRABPIFA0RYBHE A6 E8 BLEYHRIBHE selected
from hydigxirbgsostesps:1-5 alkoxy groups, and amino groups.

More preferably, R4 represents a 2-hydroxyethyl group, a 3-hydroxypropyl group, a
15 2,3-dihydroxypropyl group, a 2-hydroxy-1-(hydroxymethyl)ethyl group, a 2-hydroxypropyl
group, a 2-methyl-2-hydroxypropyl group, a 1-methyl-2-hydroxyethyl group, a
2-(2-hydroxyethoxy)ethyl group, a 2-(2-hydroxyethylamino)ethyl group, a
2-(morpholin-4-yhethyl group, a 2-(4-methylpiperazin-1-ylethyl group, a
2-(4-hydroxypiperidin-1-yl)ethyl group, a pyridylmethyl group, an imidazol-2-ylmethyl group,
20 and a 2-acetylaminoethyl group.

Still more preferably, R4 represents a 2-hydroxyethyl group, a 3-hydroxypropyl group, a
2,3~dihydroxypropyl group, a 2-hydroxy-1-(hydroxymethyl)ethyl group, a 2-hydroxypropyl
group, a 2-methyl-2-hydroxypropyl group, a 1-methyl-2-hydroxyethyl group, and a
2-(2-hydroxyethoxy)ethyl group. Among these, the 2-hydroxyethyl group, 3-hydroxypropyl

25 group, 2,3-dihydroxypropyl group, and 2-hydroxy-1-(hydroxymethyl)ethyl group shown below

are preferred.

HO e HO HO/Y\
OH
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H

O
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30 Among these, the particularly preferred Ry includes a 2-hydroxyethyl group and a



Herein, the above-defined Ra and Rb, which may be the same or different, preferably each represent
a group selected from the group consisting of: a hydrogen atom, a methyl group, 25an ethyl group, an
n-propyl group, an i-propyl group, an n-butyl group, é i-butyl group, a t-butyl group, a sec-butyl group,
a 1,1-dimethylpropyl group, a 2,2-dimethylpropyl group, a 1,2-dimethylpropyl group, a pentyl group, a
hydroxymethyl group, a 1-hydroxyethyl group, a 1-hydroxy-1-methylethyl group, a
2-hydroxy-l-methylethyl group, a  2-hydroxy-1,1-dimethylethyl group, a 2-hydroxyethyl group, a
1-hydroxypreblyydnougmrar3®2rhydroxypropyl group, and a 3-hydroxypropyl group. A preferred
)e(m ?IOdliQm?m\(()f ”1% ﬂfét’) IT'BE%H{&:%%@%@ thﬁ¥ é%ﬁl@ﬂ@eﬁﬁ@ﬁ?t&&%(ﬁl%%ﬁhedcfzilﬂ'g%},“m{lﬁéll&@ﬂefined

, the in Y preferably represents rogen atom, a.hydroxyl.graup, a roup, or
T O, T FRRE S cr L AR 4 B HOR 5 e ST B By Eihup, an
n-propyl geBapsan i-propyl group, an n-butyl group, a 35sec-butyl group, an i-butyl group, a t-butyl
group, a ﬂi»éf RS REPR SE B2 rPo et ARKLGIHB B, belaAliERSHRYIRFRRY, group, a pentyl

r -

group, or -COR9. 50 In this case, R9 preferably represents a hydrogen atom, a hydroxyl group, a

g R ot e B e T G S
ethyl groip, rapresgrapy flgroug, @nmpiodyl group, an n-butyl group, a sec-butyl group, a t-butyl group,
a 2,2-dimetynEapy Ao UR:A dréufl MSUYIRRAKLGIONP o APS MG RHRLJYTIGINGRY 8F QR Pathoxy

group, an n-propoxy group,-arn i-propoxy group, an n-butoxy group, an I-butoxy group, a sec-butoxy

group, ariLBERYF G AP ARRGISTY RS, Y ALy Ipropy! group, a 2,2-dimethylpropoxy group, a
1,2dimetRylprepexysgr duprimeagpentyloxy group. The alkyl group and the alkoxy group represented by

Rg and 3@2{&&@@%@%@%&% gfone to three hydroxyl groups at arbitrary positions of the
hydrocarbon moiety. 10Ra and Rb, which may be the same or different, each represent a hydrogen

atom or FREICIEARAFP Gratipinatietieddiam rs dpiasreareWhydroxyl group, a C1_5 alkoxy group, or
an amino group as a substituent. (i-2) More preferably, the Rg in Y represents a hydrogen atom,
a hydroxyl group, a methyl group, an ethyl group, an n-propyl group, an i-propyl group, an n-butyl

group, an i@ty 15greyp, at-W-b% 0 “tdimethylpropy! group, a
2,2-dimethylpropyl group, a 1,2-dimethylpropyl'group, a pergyl group, a formyl group, an acetyl group,
a 2-methoxyacetyl group, a 2-ethoxyaadtyl group, a 2-hydra®ifacetyl group, a propionyl group, a

2-methylpropionyl group, a 2-methoxypropionyl group, a 2-ethoxypropionyl group, a
2-hydroxypropionyl group, a 3-methopgpropionyl group, a 3-ethoxypropiony! group, a

203-hydroxyprgpionyl group, a methoxy group, an ﬁ&t)wpxy\qg]guﬂw-propyloxy group, an
HO
HO OH

15
(5) the above-defined X represents the group represented by formula (i) or formula (i)
below:
el
P
N.
20

In formula (i), Y represents -O-, -NRgO-, -ONRg-, -NRgCO-, or -NRgSO;- (unless

otherwise indicated, these substituents have Z bonded to their right-hand side);
Z represents a Cy.g alkylene chain which may be substituted by one to three groups represented
by W;

25  Rgrepresents a hydrogen atom, an alkyl group, -ORa, or -CORy; and the alkyl group may have a
halogen atom, -ORa, or -NRaRb as a substituent;
Rg represents a hydrogen atom, an alkyl group, or -ORa; and the alkyl group may have a halogen
atom, -ORa, or -NRaRb as a substituent;



i-propyloxy group, a hydroxymethyl group, or a 2-hydroxyethyl group. (i-3) More preferably, the Y
in the above-defined X represents -0-, -N(COCH3)0-,-N(COCH20H)0-, -N(COCH2CH3)0-,
-N(COCH(OH)CH3)0-, N(COCH2CH20H)0-, -N(Cé‘?:H(OH)CHZOH)O-, -N(COCH2CH2CH3)0-, 25
-N(COCH2CH2CH20H)0-, -N(COCH(OH)CH2CH3)0-, -N(COCH2CH(OH)CH3)0-, -NHCO-, or
-NHS02-. (i-4) More preferably, the above-defined W and W', which may be the same or different,
each represent -OH, -OMe, -0Et, -OCH20H, -0(CH2)20H, -0(i-Pr), -0(n-Pr), -COOH, COOMe,
-COOEt ReodBownry, belidsed oha-rikycumebmire oL EON i TCskerar By, Sour bEgher),
-CONMeRnk 0N ENNEsE02MespSQMed 15Me, oNRRinWHMe, -NHCH20H, NH(CH2)20H,
-N(Me)CH2CH20QH, -NH.Et..-NMe2, -N(Et -NHCOMe, -NMeCOMe, -NHCOEt, -NHCO(n-Pr), or
NHOO(Pr): andhA R Dot T ) T 0 Yo A CTLCEeE) e Yoo o he

alkylene bprdn-61.iniR®abdire RpfeferdiBly-répré§bnts an alkylene chain having one to five carbon

atomss. 35Thgrlgdanechaininayhave,c0nedn fuessulstituepissalastenirengtoedaspsensisting
of: a Cl.g a{gyl group, a halogen atom, -ORa, -NRaRb, and an oxo group, and the above substituents
51 excep 1he oxo group and the halogen atom may be linked to each other to form a cycloalkyl group

or a heterocyclic gréup e Eyoidaity rhroap e dH¥ hatbiek el bedp sy prddlarenbsttlient
Seﬁcﬁg fEaradhe 29@%’%%@] iating 9ha1Gden Alivl Qﬁ%&g&; wiigh mﬁyapfﬁy@gg,m@@@é@@i@?a, -ORa,
and -NRaRh. 5Ra and Rb, wRich may me.qr different, each represent atom or a
ol g s o R St e o g s
grolp as-2BaB&iReMSONRaRb6} Irethio alsbieczdaiined Aot grang. RO hrajebaabicHamve ep
giffereni 895&(5@561@'%1%%99 158 $ T%QV}I%%QYQI%%QE%(@E% Gom ﬂgg@b@%ﬁn@@%g&wlg{ou ;) may
ave a 10hydroxyl group or a_C1.5 alkoxy grou i-7) More preferably, in the X of formula (i
above, tHEXkgTeHe: chiiA-gpg @gﬁ%‘layr?ex‘é)%]?ﬁéﬁé%l%%%%f%gﬁf%oa@ %&%Il%r\?/}’r?g ?O&hﬂﬁgéq}(- H2-,
-(CH2)2Terd@HBY 3 afEina quh 2GHEMalent CH2C(Me)27, -00\4020127, -(CH2)2CH(Me)-,

-(CH2)2C(Me)2-, TLHIMEU Hdmigna Mkl EH e ot ﬂ%@i@%@%ﬁ;ﬂ%ﬁa e Held 2 (MeR G be
-CH2C(CH2CH2)CH2- gwhere C(CH2CH2) represents a divalen yclopropaw -CO-, -CH2CO-,

-cdeH2linkes) sttt (T 92722 croRBiY ERPCHICRI BIROFIEH?-, eiqse
-CH(OH) GHREH2y dietkrQi 264y 2GEHH @ k)bsétmefectedehitvodithe atofitergisuperepacSentdidyby the
above formula (1535 JOHFbstituted with -ORa, -ORa, and -NRaRb.
When X is the group represented by the above formula (i) and Y is not -O-, W may be a
hydrogen atom.

20 Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
C).5 alkyl group; and the alkyl group may have one to three substituents selected from hydroxyl
groups, C1.5 alkoxy groups, and amino groups.

Herein, the above-defined Ra and Rb, which may be the same or different, preferably
each represent a group selected from the group consisting of: a hydrogen atom, a methyl group,

25  an ethyl group, an n-propyl group, an i-propyl group, an n-butyl group, an i-butyl group, a t-butyl
group, a sec-butyl group, a 1,1-dimethylpropyl group, a 2,2-dimethylpropyl group, a
1,2-dimethylpropyl group, a pentyl group, a hydroxymethyl group, a I-hydroxyethyl group, a
I-hydroxy-1-methylethyl group, a 2-hydroxy-1-methylethyl group, a
2-hydroxy-1,1-dimethylethy! group, a 2-hydroxyethyl group, a I-hydroxypropyl group, a

30  2-hydroxypropyl group, and a 3-hydroxypropyl group.

A preferred embodiment of the group represented by formula (i) above is as follows:

(i-1) In the above-defined X, the Rg in Y preferably represents a hydrogen atom, a
hydroxyl group, a Cy.5 alkyl group, or —~CORsg, and more preferably, a hydrogen atom, a hydroxyl
group, a methyl group, an ethyl group, an n-propyl group, an i-propyl group, an n-butyl group, a

35  sec-butyl group, an i-butyl group, a t-butyl group, a 1,1-dimethylpropyl group, a
2,2-dimethylpropyl group, a 1,2-dimethylpropyl group, a pentyl group, or -CORo,



20(ii-1) The above-defined X is preferably any one of the groups represented by the following
formulae: NRa Z' [wherein, Z' preferably represents a C1.5 alkylene chain which may be
substituted by one to three 25groups represented by W'; W' represents a C1.5 alkyl group, a halogen
atom, an oxo group, -ORa, -CONRaRDb, -SRa, -SORa, -SO2Ra, -NRaRb, -NRaCORb, -NRaSO2Rb,
-SO2NRaRDb, a heterocyclic group, or a heteroaryl group; the heterocyclic group and the heteroaryl
group may have a substituent selected from the group consisting of a C1.5 alkyl group, -ORa, and
-NRaRb:lh&sIkgs¢Be praiestiaver tyato 2l 3ogesnsianc @.éygww gmm,ao% AR ds a

substitueqit.; 2k ¢ ghaiye sidbstiepisiesbbptthpdxgegramandihnNalegen atethyhayhs inked to
each other to form a ¢ cloril_lk%I) é%ypl%]{%’ or a het u(%cycygugr%u% tl %tc¥cll%alkyl group,or the heterocyclic
group mélyq{g% Fsubshitueht Sele echipfrom the gr p bnsns?ing -4 (Elfifalky g up%ﬁich may be
substitutéelvitmetRiprapRberang.-NRARBnSiRE pied R Brevivich pRREy berene. serrt oy fErent28ach
representaaAionns) Al £ilatoalyagigiBpand disuplind SrouBsmaydyariuiayheigip, a
Cis alkox%/ g_I‘OLﬁB, or aonuang_ygﬁqlrtmljp as a gl{_%st{'gg(entl. a(lii'lz-llyn%rﬁ ﬁ%g%era}b% &heaabove-defined Z
represen $a _xglgﬁcyi)éne eham |8I1?’may BeUBstithted by one %o t regﬁér%upgﬁrepresented by
W'. 10W F@pievetitslprapbegy aligpigrod g)-dhnsiey rome X s0RQUFC ONRAR Bl SREOUBORa, -SO2Ra,
-NRaRDb, TNRa{D BRu\NRa 8L 2RSS ahbsabeterory ahd $ronRy QoathrisieaivhasavRT the:
heterocyclic.gro n }Hw hetero%%l. roug mfti%; havl,get ubstitue tselectﬁj from the group consisting
of: a Ci_§0aﬁk%ﬁe§i%§f£x Fgé?%ﬁ 4R BRdTRES yﬁ%hj%% Ry ydroxyl group, a C1_3
alkdRy grBapndrin uiritiongapine te asubstidiéiretsRechndpRisewdty dnegebertpe same aralifférent,
each rep%ﬂflgag,t SRNAECERN 190D AR HidvS A XU RN ANe, 3k 3 gﬂ;ﬁg}lﬁpﬁifﬁlﬁim%@ﬁﬁ_ )

ic

group, a C1 _ %koxy roup, or an amino group as a substituent. (i-3) Furthermore, W' w
may sub&ita& S tHE Grbitrary positions in the alkylene chain of the above-defined Z' represents any

one of the groupgir@prdsentedibnaihe fol RyimgY2Gioesritiea Hyidsofen ateRr, aibpdro€H 20D, a

e

-COllQI(Et)&ﬂ%‘}ps%ﬁwl-%@m}e?-@ﬁﬂg, QQ}QQU}NQM& imethylipropyl group, a 2,2-dimethyipropyl
group, a 1,2-dimethylpropyl group, a pentyl group, a formyl group, an acetyl group, a
2-methoxyacetyl group, a 2-ethoxyacetyl group, a 2-hvdroxyacetyl group, a propionyl group, a
2-methylpropionyl group, a 2-methoxypropionyl group, a 2-ethoxypropionyl group, a
2-hydroxypropionyl group, a 3-methoxypropionyl group, a 3-ethoxypropionyl group, a

20  3-hydroxypropionyl group, a methoxy group, an ethoxy group, an n-propyloxy group, an
i-propyloxy group, a hydroxymethyl group, or a 2-hydroxyethyl group.

(i-3) More preferably, the Y in the above-defined X represents -O-, -NHO-,
-N(COCH;)0-, -N(COCH,0H)O-, -N(COCH,CH3)O-, -N(COCH(CH)CH3)O-,
N(COCH,CH;OH)O-, -N(COCH(OH)CH,0H)YO-, -N(COCHCH,CH3)O-,

25  -N{COCH,CH,CH;0H)O-, -N(COCH(OH)CH,CH;3)O-, -N(COCH,CH(OH)CH;)O-, -NHCO-,
or -NHSO;-.

(i-4) More preferably, the above-defined W and W’, which may be the same or different,
each represent -OH, -OMe, -OEt, -OCH,0H, -O(CH,)>0H, -O(i-Pr), -O(n-Pr), -COOH,
-COOMe, -COOEt, -COOCOMe, -COCI, -CONH,, -CONHMe, -CONHE!, -CONH(n-Pr),

30 -CONH(-Pr), -CONMe,, -CON(Et)Me, -SO;Me, -SOMe, -SMe, -NH,, -NHMe, -NHCH,OH,
“NH(CH;),OH, -N(Me)CH,CH,0H, -NH Et, -NMe,, -N(Et)Me, -NHCOMe, -NMeCOMe,
-NHCOEt, -NHCO(n-Pr), or -NHCO(-Pr); and when Y is not -O-, W may be a hydrogen atom.

' (i-5) In formula (i) above, the alkylene chain of Z in the above X preferably represents
an alkylene chain having one to five carbon atoms.

35  The alkylene chain may have one to three substituents selected from the group consisting of: a

Cy.s alkyl group, a halogen atom, -ORa, -NRaRb, and an oxo group, and the above substituents



NHCH20H, -NH(CH2)201-1, -N(Me)CH2CH20H, -NHEt, -NMe2, -N(Et)Me, -NHCOMe, 25
-NMeCOMe, -NHCOEt, -NHCO(n-Pr), and -NHCO(i;_}J]Dr). (ii-4) Furthermore, W' which may
substitute for the arbitrary positions in the alkylene chain of the above-defined Z' represents any one of
the groups represented by the following formulae: -Me, -Et, -n-Pr, -i-Pr, -CH20H, -CH2CH20H,
-CH(OH)CHS, -OH, -0Me, -0Et, -OCH20H, 30-0(CH2)20H, -0(i-Pr), -0(n-Pr), -CONE12, -CONHMeE,
-CONHEt, -CONH(n-Pr), -CONH(i-Pr), -CONMe2, -CON(Et)Me, -S02Me, -SOMe, -SMe, -NH2,
_NHMe, SNEseHboRo-Kove ) shi-halgesrstompenyilined g caghreberiqgdome crpletie,
-NMeCOveup NHOREtodMHIC @ftupYr), Bhel i@t Bfdup and itkteriVyolitheahovesdefines Z', Ra
and Rb, which m t ame.or different, 35preferably each.represent ahydrogen at ran alkyl
aroun ha R S B B e A oy
group hawiiy -SHeato@le. éabonReBatoms. (ii-6) The alkylene chain of Z' in the above-defined X

p( refsr;:lb Iy s apEERBWehadlyRnetef diesara psdERiese Rt byjhedel |@sz'd@of@m(iilﬁﬁio@23;-s(ﬁkﬁ)2-) ,
-(CH2)3-, -(CH2)4-,.-C H(Me)-, -CH2C(Me)2-, 5-C(Me)2CH2-, (CH2)2CH(Me)-, -(CH2)2C(Me)2-,
Mo S e A G S A EF o R Rt
-CH(OH s 2ubsGHREH(OH)CH2-, -CH(OH)CH2CH2-, -CH2CH2CH(OH)-, -CO-, -CH2CO0-, -COCH2-,
-(CH2)2C0-, -Ct(ﬁ(ﬁcéjliﬂ%head&@vélﬁlﬁiﬂé&- ; b@lfgf@bv%-Ra and RX_@%@%&B&G&O IBMN _H}Qiﬁ%@&ﬁtf@%wﬁmh iy or (ii)
is more prefera roups represente mula (jv) or (iii W: iiorsr-pv [wherein, n
represen?%cﬁf?ﬁféﬁ%}?%]ﬁlagé,r%& A PEhPEdents é%ﬁuéﬁ éb%’ﬁi)g%ﬂ%&%] gégﬁlﬁa ugnai S fepresented
by {CH2mdwxsiCHRMomdy belsalstitaun. at arbitrary positions by one to 15three substituents

selected from the;oyoup,eOPsiating Of iR d 1 AlyharespahAleder airfrd BainNRaRDa@nERN 0X0
group; Ra and RDb, which m%ﬁgﬁgﬁﬁi\g@e or different, each represent a hydrogen atomora C1_5

alkyl grodp Hn& IR GR BHEISKAGT6Up, a C1-5 alkoxy group, or an amino group
as a substildentCHa)z-, -(6Rneth€éCproferr€detibddinert Bl MR -in-tHdeorpbund of the present

invention gSgEpierpRIER DI AUREAL), INdidas SROIRGHNCS GABIRTSG N ISLERSORND below as
a 15 -CHC(Me),CHs-, -CHC(CH2CH,)CHz- (where C{CH2CH3) represents a divalent cyclopropane
ring), -CO-, -CH,CO-, -COCH3-, ~(CH,,CO-, -CO(CHa)s-, -CHOH-, -CH,CH(OH)-,
-CH(OH)CH:-, -CH,CH(OH)CHo,-, -CH(OH)CH,CH>-, and -CHCH>CH(OH)-.
A preferred embodiment of the group represented by the above formula (ii) is as
follows:
20 (ii-1) The above-defined X is preferably any one of the groups represented by the

following formulae:

o o, o, o,

Mo~ N o « V507
© o
OO O«_NR3 0 O\H-L
IS S A T ' )
NG N N Nz

[wherein, Z’ preferably represents a Cy.s alkvlene chain which may be substituted by one to three
25 groups represented by W’;

W’ represents a C;.s alkyl group, a halogen atom, an oxo group, -ORa, -CONRaRb, -SRa, -SORa,

-50,Ra, -NRaRb, -NRaCORb, -NRaSO,Rb, -S0O-NRaRb, a heterocyclic group, or a heteroaryl

group; the heterocyclic group and the heteroaryl group may have a substituent selected from the

group consisting of a C;_s alkyl group, -ORa, and -NRaRb; the alkyl group may have a hydroxyl

30 group, a Cys alkoxy group, or an amino group as a substituent;



substructure. In the formula, * represents linkage at position 5 of the parent benzamide ring. Cr
25More specifically, X represented by the above forrgﬁula (1) or (iv) includes the following groups: a
2-hydroxyethoxy group, a 3-hydroxy-2-dimethylpropoxy group, a 3-hydroxypropoxy group, a
2-carbamoylethoxy group, a 2-methylcarbamoylethoxy group, a 2-methanesulfonyl-ethoxy 54 group, a
2-acetylamino-ethoxy group, a 2-hydroxyethoxy-amino group, a 3-hydroxypropionylamino group, a
2-hydroxyethanesulfonamide group, a 1-hydroxymeth I-cycloprop%/Imethoxy roup, a
2,3-dihydRS3RBYEORS TGOS, S RRL TR B YIABEh G, RaleEp: alomhiBtRediBFd)ILtiPsRiho
group, a frracatyldmihgietsyanihegiayplia Zrooeihbnesuliatiyyiethaxyaminohgtaupyelic group
LH-imidagal. 3Ime OR/AMINGSLONR. A HSBXOBRAAIIG GTeLDy A BNCiaFeig ul-ethoxy
group, a%l- e_t%y am%—@t%oxy roup, a 2- g—h roﬁy%&:ﬁyﬁ%iné)-etﬁg%y grr pl,gg i
2-morph & sEat oy ﬁ?gﬁpj@(@lﬁyﬂ? iperidin-1-yl)-ethoxy group, a
2-methylaminat ®boxyadhinagreule 8ahiPo3-ditly g ¥ Rto R yaminchgidops radfiormyt-methexygimino
group, an acetyl-methoxyamino group, a methoxy-propionylamino group, an, iso ryl-n tl% -amino
oo, o o D A B R
acetyl-etBdsapstHBg bup, an ethoxy-propionyl-amino group, an acetyl-isopropoxy-amino group, an
acetyl-hydroxy-amiom AbsropRfa@adEataxybaceti-ANNNg UreMBpsafsaceiy {2 ydemirat Roxy-arNn o
group, arggggp/lﬁfigggroxgé%o&?x é%miggeﬁggg ﬁtggbac%yl-(z-hydroxy-2-methyl-propoxy)-amino
group, an ace fl -ace&%mlno-e yjl- raino group, an acetyl-(2-propionyl-arnino-ethoxy)-amino
grolp, anvécestieRrisob Gyl atreh exy=araliasig rédpa.at SOSRARD- nidtay 18 HaRYISEISSy)-amino
grom;]p,l anzsp\@&ybf(SN%@mm1fqmﬂhﬂwy‘smﬁ99£q&a@é@@mdg%ﬂp} drdlifRethdrothexygraep; a
methylc moylmethoxyami oup, an ethylcarbamoylmethpxyamino group,
propylcamarBS BRI Gt AR B I A A, TSR AT rav, o eroup
dimethylcanipastiogl pfethoxyatkil @graupOR 2. et AdaRsdthoyheé theaflarhigiowraogy have a hydroxyl
group, a Cy.s alkoxy group, or an amino group as a substituent.

15  Raand Rb, which may be the same or different, each represent a hydrogen atom or a Cy.5 alkyl
group; and the alkyl group may have a hydroxyl group, a C,.s alkoxy group, or an amino group
as a substituent.

(1i-3) Furthermore, W’ which may substitute for the arbitrary positions in the alkylene
chain of the above-defined 7’ represents any one of the groups represented by the following

20 formulae:

-Me, -Et, -n-Pr, -i-Pr, -CH,OH, -CH,CH,OH, -CH(OH)CH3, -OH, -OMe, -OFEt, -OCH,0H,
-O(CH;,),0H, -0(i-Pr), -O(n-Pr), -COOH, -COOMe, -COOEt, -CONH,, -CONHMe, -CONHE!,
-CONH(n-Pr), -CONH(@-Pr), -CONMe,, -CON(Et)Me, -50,Me, -SOMe, -SMe, -NH,, -NHMe,
-NHCH,OH, -NH(CH;)»;OH, -N(Me)CH,CH,0OH, -NHEt, -NMe,, -N(Et)Me, -NHCOMe,

25  -NMeCOMe, -NHCOEL, -NHCO(n-Pr), and -NHCO@G-Pr).

(ii-4) Furthermore, W’ which may substitute for the arbitrary positions in the alkylene
chain of the above-defined 7’ represents any one of the groups represented by the following
formulae:

-Me, -Et, -n-Pr, -i-Pr, -CH,OH, -CH>CH,>OH, -CH(OH)CHas, -OH, -OMe, -OEt, -OCH,0OH,

30 -O(CHy);OH, -O(i-Pr), -O(n-Pr), -CONH,, -CONHMe, -CONHE, -CONH(n-Pr), -CONH(i-Pr),
-CONMe,, -CON(Et)Me, -SO,Me, -SOMe, -SMe, -NH,, -NHMe, -NHCH,0H, -NH(CH,);OH,
-N(Me)CH,CH,0H, -NHEt, -NMe,, -N(Et)Me, -NHCOMe, -NMeCOMe, -NHCOE,
-NHCO(n-Pr), and -NHCO(i-Pr).

(ii-5) In W’ of the above-defined Z’, Ra and Rb, which may be the same or different,

35  preferably each represent a hydrogen atom or an alkyl group having one to five carbon atoms;

and the alkyl group may have a hydroxyl group or an alkoxy group having one to five carbon



252-propylcarbamoyl-ethoxyamino group, a 2-isopropylcarbamoyl-ethoxyamino group, a
3-methylcarbamoyl-propoxyamino group, a 2-methox%carbonyl-ethoxyamino group, a methoxyamino
group, a methoxy-methyl-amino group, an ethoxyantino group, an isopropoxyamino group, a
2-hydroxy-2-methyl-propoxyamino group, a 2-methylsulfanyl-ethoxyamino group, a
2-methanesulfinyl-ethoxyamino group, a 303-methylsulfanyl-propoxyamino group, a
3-methanesulfinyl-propoxyamino group, a 2-propionylamino-ethoxyamino group, a
2-isobutyrglagino-ethoxyamino group; a 2-hydroxy-acetylamino group, and an

acetyl-(2-hydroxy-ethy)-amj : epaciiicalit At deprgseniamby thaaho weforpee (i) or
(ii) preferably ingﬁj(ﬁ?t E!?leléH %gﬁggv%a%?g%%fpgﬁgwhereir?g%gﬁélkylen&g%hain mayé%% substi%{ned at

arbitrary B SRS BPETET ¢ rethe [BUARBRLSEBAE from the group consisting of: a C1-5 alkyl
group, a ltgiRgeCIRm., -0BE; )N RaRL)and ah ©OXg\deoypCRahdeRh, which may be the same or

different, se at 5a @eieiangd the alkyl group may have a
hydénxyf&%p!%?é@%@?%ﬁ% br(egjrlmﬁ rzr?ljr}é(\g)f &)r?’oh H%is a su%é%t%%nt' R se % en
atom or a@i\ﬂs)aﬂ@ﬁ@mu&}me&%%r&féﬁ@%{@a&éﬁ’ﬁ%r’gﬁﬁﬁ? @%"al@@gu “6r an
amino grqup,a3 RGHbSHLL eNHGMeCReCical I CehEHehidp by (he dlidvedey MUl H)-or (iii)
includes t llowing ~10a 3-0xg- hart-2-y1 group, a 3-oxo-isoxazolidin-2-y1 group, a
4,4-dimefﬁ?%—%%%i%-’i5§>@?§?fafﬁ’-§9§l%%&%%‘ fo; /-3-0X0-[1,210xazinan-2-y1 group, a
3-0x0-[1,4,2]dioxXziRpiesryaddr s abossxmyHBRaNeT LI FRRRS. B SRh FSHB R GEE 57 a
2-0x@-oxpzeligin(3rybaetiybeioup, a 2-oxo-tetrahydro-pyrimidin-1 -y1 group, and a
2,3-dioxo-morpholin-4-y1 group. 15From the preferred embodiments (1)-(5) described above, the
preferred epbodiments of R1 to R.4, ar@ﬁ;gmﬂgyﬁmﬁted at one's discretion, and combined into
compounds ofithe gGisgpt invention. ore specifically, compound | of the present invention

represented b formdla (1) includes, for ex Ghigxe-gescrined below, but is not limited thereto. 20
(1) ”p J (i) or FXempleahe E:\B

[wherein, n represents an integer of 1 to 5, and n’ represents an integer of 0 to 5; the repeating
units represented by -(CHa)n- or -(CHz)n’- may be substituted at arbitrary positions by one to

15  three substituents selected from the group consisting of: a C.5 alkyl group, a halogen atom, -ORa,
-NRaRb, and an oxo group; Ra and Rb, which may be the same or different, each represent a
hydrogen atom or a Cys alkyl group; and the alkyl group may have a hydroxy! group, a Ci.5
alkoxy group, or an amino group as a substituent].

In another preferred embodiment, X-CH,-* in the compound of the present invention
20  represented by formula (1) includes compounds comprising the structure shown below as a

substructure. In the formula, * represents linkage at position 5 of the parent benzamide ring.

K AN

25 More specifically, X represented by the above formula (i) or (iv) includes the following
groups:
a 2-hydroxyethoxy group, a 3-hydroxy-2-dimethylpropoxy group, a 3-hydroxypropoxy group, a
2-carbamoylethoxy group, a 2-methylcarbamoylethoxy group, a 2-methanesulfonyl-ethoxy



56 Inthe Table, compound names are also shown together with their compound numbers. [Table 1]
Compound No. Structure Compound name B-1 no,-... ,-----040IP
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-(2-hydroxy-ethoxymethyl)-benzamide B-2 4011- ....
2-(4-ethynsd-2-fluoro-phenylamino)-3,4-difluoro-N-(2-
hydroxy-ethoxy)-5-(2-hydroxy-ethoxymethyl)-benzamide B-3 HoThni4 ? HO .A.../
N-(2,3-disminmey Paopxsir Bu-ditlossoe . fublgrdrisge Brenyminod sy -fydroxy-ethoxymethy0-ben
zamide %’—ﬁl.moxfpl%pi'ong} minG group, a 2-hydroxyethanesulfonamide group, a
1-hydroxymethyl-cyclopropylmethoxy group, a 2,3-dihydroxy-propoxy group, a
1H-imidazol-2-ylmethoxy group, a 2-methylcarbamoyl-ethoxyamino group, a
5  2-acetylamino-ethoxyamino group, a 2-methanesulfonyl-ethoxyamino group, a
1H-imidazol-2-ylmethoxyamino group, a 3-hydroxypropoxyamino group, a
2-(2-hydroxy-ethoxy)-ethoxy group, a 2-methylamino-ethoxy group, a
2-(2-hydroxy-ethylamino)-ethoxy group, a 2-morpholin-4-yl-ethoxy group, a
2-(4-hydroxy-piperidin-1-yl)-ethoxy group, a 2-methylamino-ethoxyamine group, a
10 2,3-dihydroxy-propoxyamino group;
a formyl-methoxyamino group, an acetyl-methoxyamino group, a methoxy-propionylamino
group, an isobutyryl-methoxy-amino group, a (2-hydroxy-acetyl)-methoxyamino group, a
methoxy-(2-methoxy-acetyl)-amino group, an acetyl-ethoxy-amino group, an
ethoxy-propionyl-amino group, an acetyl-isopropoxy-amino group, an acetyl-hydroxy-amino
15  group, an acetoxy-acetyl-amino group, an acetyl-(2-hydroxy-ethoxy)-amino group, an
acetyl-(3-hydroxy-propoxy)-amino group, an acetyl-(2-hydroxy-2-methyl-propoxy)-amino group,
an acetyl-(2-acetylamino-ethoxy)-amino group, an acetyl-(2-propionyl-amino-ethoxy)-amino
group, an acetyl-(2-isobutyrylamino-ethoxy)-amino group, an
acetyl-(2-methylsulfanyl-ethoxy)-amino group, an acetyl-(3-methylsulfanyl-propoxy)-amino
20 group;
a 2-hydroxy-1,1-dimethyl-ethoxy group;
a methylcarbamoylmethoxyamino group, an ethylcarbamoylmethoxyamino group, a
propylcarbamoylmethoxyamino group, an isopropylcarbamoyl-methoxyamino group, a
dimethylcarbamoylmethoxyamino group, a 2-ethylcarbamoyl-ethoxyamino group, a
25 2-propylcarbamoyl-ethoxyamino group, a 2-isopropylcarbamoyl-ethoxyamino group, a
3-methylcarbamoyl-propoxyamino group, a 2-methoxycarbonyl-ethoxyamino group, a
methoxyamino group, a methoxy-methyl-amino group, an ethoxyamino group, an
isopropoxyamino group, a 2-hydroxy-2-methyl-propoxyamino group, a
2-methylsulfanyl-ethoxyamino group, a 2-methanesulfinyl-ethoxyamino group, a
30 3-methylsulfanyl-propoxyamino group, a 3-methanesulfinyl-propoxyamino group, a
2-propionylamino-ethoxyamino group, a 2-isobutyrylamino-ethoxyamino group;
a 2-hydroxy-acetylamino group, and an acetyl-(2-hydroxy-ethyl)-amino group.
More specifically, X represented by the above formula (ii) or (iii) preferably includes
the following groups:
35



2-(2-chloro-4-iodo-phenylamino)-3,4-difluoro-N-(2-
hydroxy-ethoxy)-S-(Z-hydroxy-ethoxymethyl)-benza@gde B-5
3,4-difluoro-2-(2-fluoro-4-vinyl-phenylamino)-N-(2-
hydroxy-ethoxy)-5-(2-hydroxy-ethoxymethyl)-benzamide B-6 Nowa OS F
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-(3-hydroxypropoxymethyl)-benzamide B-7 ?0 03C,I ! 40 F
34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(3-hydroxy- ethoxy
22-dimethyl{progoxymgthyj)-N-(2&hydioxy-9- benzamide B-8 F

3,4-difluoge-2~{2-fluoge 4=ipdo- migd?— -(2- hydroxy ethoxy) 5 (1 hydroxymethyl-
cyclopropylmethoxymethy®-benzangde 3-9 O

@/N(j;}’ a/N(\\(O gﬁiﬂj} o/g:\(o
O o o o]

NRa r i ]
MR N (N\(go N\FO ,N.%O (N;}%o
O O O O 8]

O

[wherein, the alkylene chain may be substituted at arbitrary positions by one to three substituents
selected from the group consisting of: a Ci.s alkyl group, a halogen atom, -ORa, -NRaRb, and an
oxo group; Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
5  Cp.s alkyl group; and the alkyl group may have a hydroxyl group, a Ci.5 alkoxy group, or an

amino group as a substituent; Ra represents a hydrogen atom or a Cy.5 alkyl group; and the alkyl
group may have a hydroxyl group, a Cy.s alkoxy group, or an amino group as a substituent.

More specifically, X represented by the above formula (if} or (iii) includes the following
groups:

10 a3-oxo-[1.2]oxazinan-2-yl group, a 3-oxo-isoxazolidin-2-yl group, a
4,4-dimethyl-3-oxo-isoxazolidin-2-yl group, a 4-hydroxy-3-oxo-[1,2]oxazinan-2-yl group, a
3-0x0-{1,4,2]dioxazinan-2-yl group, a 2-oxo-pyrrolidin-1-y! group, a 2-oxo-piperidin-1-yl group,
a 2-oxo-oxazolidin-3-ylmethy! group, a 2-oxo-tetrahydro-pyrimidin-1-yl group, and a
2,3-dioxo-morpholin-4-yl group.

15 From the preferred embodiments (1)~(5) described above, the preferred embodiments of
R to Ry, and X can be selected at one’s discretion, and combined into compounds of the present
invention.

More specifically, compound 1 of the present invention represented by formula (1)
includes, for example, those described below, but is not limited thereto.

20

e
‘ R3 R1

F (1)



--, "' * 40 d,I-5-(Z3-dihydroxy-propoxymethy0-3,4-difluoro-2-(2-

fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)- bes%zamide 57B-100*0
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-W(2-
hydroxy-ethoxy)-5-(2-methylcarbamoyl-ethoxymethyl)- benzamide B-11 No....-. 0 4
5-(2-acetylamino-ethoxymethyl)-3,4-difluoro-2-(2-fluoro-4-
lodo-phenylamino)-N-(2-hydroxy-ethoxy)-benzamide B-12 IS 00

3,4-difluorol2 {2 flgble-2cmasusHams iR AR ghown together with their compound numbers.
hydroxy-ethoxy)-5-(2-methanesulfonyl-ethoxymethyl)- benzamide B-13 4

[Table 1]
Compound
No. Structure Compound name
nc\/\?
' 3 4~difluoro-2—(2—fluoro—4-iodo—phenylamino)-N—(2-
\@ hydroxy—ethoxy)-5-(2-hydroxy-ethoxymethyD-benzamide
Ho O F 1
B~ F
S 7—(4—ethynyl-2—flucro—phenylamino)~3 4-difluoro—N—{2-
K@\ hydroxy—ethoxy)-5—(2-hydroxy-ethoxymethyl}-benzamide
I s 3 S
B-2 £
il ¥ N
F N—(2 3-dihydroxy—propoxy)—34-difluoro~Z~(2-fluoro—4-iodo—
. i I L@\ phenylamino)-5—{2—hydroxy-ethoxymethyl}-benzamide
HOT 3 t
B-3 F
3‘0\/\?
¢ 2-(?—chloro—4—iodo—phenylamine)-3,4—difluoro—N-{2-
= hydroxy—ethoxy)}-5—(2-hydroxy-ethoxymethyl)-benzamide
[T iy ¥ #
B-4 :
S 3 A—difluoro—2—{(2-fluero—4—vinyl-phenylamino }-N—(2-
&L@\/ hydroxy—ethoxy)}-5—{2-hydroxy-ethoxymethvl)-benzamide
0 F #
B-5
° 3 4—difluoro—2—{2—fluoro—4-iodo~phenylamine};-N—{(2-
L@ hydroxy—ethoxy)-5-(3~hydroxypropoxymethyl)-benzamide
O, o~ -0 F 1
B-6 F
I‘D\/\_
s . 3 4—difluoro—2—{2—fluoro-4-icdo~phenylamino)-5—(3—hydroxy—
A 5\6\ 2 2—dimethyl-propoxymethyl)-N—(2—hydroxy—ethoxy)~
o M - . . benzamide
B-7 F
HD.,_._/'\?
e, 3 4—difluoro-2~2-fucro—4—iodo—phenylamino)-N—(2-
l@\ hydroxy—ethoxy)-5—(1-hydroxymethyi—
o M _o - ) cyclopropylmethoxymethyl)-benzamide
B-8 F
m%o
y . d t-5~(2 3-dihydroxy-propoxymethv)-3,4—difiuoro—2-(2—
K@\ fluoro—4-isdo—phenyiamino}-N—(2—hydroxy—ethoxy}~
W\/t/O - . benzamide
B-9 F




Q". 0 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- hydroxy-ethoxy)-5-(1H-imidazol-2-y1
methoxymethy1l)- benzamide B-14
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-[2-(2-hydroxy-ethoxy)-ethoxymethyO- benzamide B-15 141
34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-(2-methylamino-ethoxymethyobenzamide B-16 -

jjc--)i O----z:3

3,4-difluorq=2-(2-fluo ’n-A-indn-phpnylamirfn)-N-(?- hydroxy-ethoxy)-5-[2-(2-hydroxy-ethylaming)-
re}tr:joxyme'ihya-be5nzg mldemﬁxir;? IZolﬁhz Il 334};:%[ uﬁoqrq%t@»ﬁhugggaﬂfl 9_%- ehelg%g%gm(a-ﬂ-(z-
ydroxy-e 10XY)-5-( rmorpnoll et 0 ymy% Yy 'eﬁ%ggsi%]iée-rﬁé%%icarbam yi-ebkymethyh)-
34-difluoro}2-(2-fluorp-#- = NINP)NZmidaydroxy-ethoxy) 5 [2 (4 hydroxy-piperidin-1-0
ethoxymetlyaribenzgmide g
ND.\‘/\?
' 5-(2-acetytamino—ethoxymethyl)-3,4—diflucro—2~{2~fluoro—4-
Ao E\@I iodo—phenylamine)-N—{(2-hydroxy—ethoxy)-benzamide
B-1%
iﬁw?
o 3 4-difluoro—2—(2-fluoro—4—iodo—phenylamino )~h~(2-
k@\ hydroxy—ethoxy)-5-{2—methanesulfonyl—ethoxymethyh-
:s(ov" F : benzamide
B-i2
O~ .
fo 3,4~difluoro~2-(2—fluoro—4-iodo—phenylamino}-N-(2-
i l@\ hvdroxy—ethoxy)-5-(1H-imidazol-2-v| methoxymethyl)—
[::)\f“ . benzamide
B-13
m%’i o 3 4—difluoro—2—(2—fluoro—4—iodo—phenylamino)—N—(2—
"\@\ hydroxy—ethoxy)-5-[2-(Z-hydroxy—ethoxy)—ethoxymethyli~
T ¢ S benzamide
B-14 i
HD\/\?
g0 3, 4—difluoro—2—(2—fiuoro—4—iodo—phenylamino)—N-(2-
“\Q hydroxy—ethoxy)-5—(2-methylamino—ethoxymethy—
e g t benzamide
B-15
R . 3, 4—difluoro—2—-(2—fluoro—4—iodo—phenytamino)-N—(2-
pﬂﬁu\@\ hydroxy—ethoxy)-5-[2-(2-hydroxy—ethylamino )~
e e 11 ethoxymethyll-benzamide
B-16
m\/—\? .
Wogo 3,4—difluoro—2—{2—fluoro—4-iocdo—phenylamino)—N-(2-
f&”\@\ hydroxy—ethoxy)—5—(2—morpholin—4-yl-ethoxymethyl}—
Qﬁ/\"’ Yo r benzamide
B-17
R~ N
! . 3,4—difluoro—2-(2—flucrc—4-iodo—phenylamino)-N—{2-
“\Q hydroxy—ethoxy)~5-[2-(4-hydroxy—piperidin—1-vyi)—
wO’\’ ° * 1 ethoxymethyll-benzamide
B-18
mwﬁ i 3,4~difluoro—2—(2—-fluoro~4-iodo~phenylamina)-5—{2—hydroxy—
ﬁ“&@\ 1,1-dimethyl-ethoxymethyl}-N-(2~hydroxy—ethoxy)}-
o Y benzamide
B-18




B-190

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(2-hy9§oxy1,1-dimethyl-ethoxymethyl)-N-(Z-hydroxy-eth

oxy)- benzamide 58 Compound No. Structure Compound name C-1 c'
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-

hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamino)-methyl]- C-2

PC, ,.Pys_y.."

2-(4-ethynyi-2- fluoro phenylamino)-3,4-dif|uoro-N-(2-

|y

hydroxy-ethe
N-(2,3-dihy

.

hyvdraava . atlhaaranat
T Ty UTOAY=CTITOAy Al

%%;%)C-u?gé4-difluoro-2-

@Dﬂgg 934149,(;0 phenylamlno) 5 [(2 hydroxy-ethoxyamiino)-m

ethya-ben

amide C-4

3 4—difluoro~2—(2~fluoro—4—iodo—phenylamino )—-N-{2—
hydroxy—ethoxy)~5-{(2—hydroxy~ethoxyamino)~methyll-
benzamide

C-1
W2
fio . 2—(4-ethynyl-2—fluoro-phenylamino )3, 4—difluoro—N—(2—
EVES[“@\\ hydroxy—ethoxy)—5-[(2—hydroxy-ethexyamino)-methyll-
g ¥ ~ benzamide
c-2 '
N . N—(2, 3~dihydroxy—propoxy)—3.4-diflucro—2-{2—fluoro—4-iodo—
k@\’ phenylamino}-5--[(2~hydroxy-ethoxyamino)-methyl]-
m\/\n’kﬁF benzamide
C-3
" . . .
g 2-(2-ghioro—4—iodo—phenylamino)—3,4—difluorc~N-{(2-
O i O hydroxy-—ethoxy)—5-[(2-hydroxy—ethoxyamino }-methyll-
B g ~r | benzamide
C—4 '
e : , .
. 3 4—difluoro—2—{2—fluoro—4—vinyl-phenyiamino)-N—(2-
hydroxy—ethoxy)—5-[(2—hydroxy—ethoxyamino)-methyl]-
R ¢ benzamide
C-5
iﬂvf\n
N 3,4—difluoro~2~(2~fluoro~4-iodo—phenylamino)}-N—{2—
k:&m@\ hydroxy—ethoxy}-5-[{2-methylcarbamoyi-ethoxyamino)-
\u’t’\f - methyt]-benzamide
c-6 ’
e . . .
s, 5-[(2-acetylamino—ethoxyamino—methyl}-3,4—difluoro—2—(2-
“\ﬁ?@ fluoro—4—iodo—phenylamino)-N-{2-hydroxy—ethaxy)-
j.l’ﬁv\"' 1 benzamide
C-7
o . . ,
o . 3. 4—difluoro—2—(2—fluoro—4—iocdo—phenylamino}-N-{2~
o kﬁﬂ\@\' hydroxy—ethoxy}-5-[(2-methanesulfonyl-ethoxyamino)-
A . methyll-benzamide
C-8
m\/\?
. 3 4~difluoro—2—{2—fluoro—4—iodo—phenylamino }-N-(2-
EL/N&G\@\ hydroxy—ethoxy}-5-[{1 H-imidazol2-vIimethoxyamino)—
{\f‘o’ . : methyll-benzamide
c-8 ) '
M%u

3.4~difluoro-2—(2—fluoro—4-iodo—phenylamino}~N-(2-
hydroxy-ethoxy)—5-[(3—hydroxy—propoxyamine)—methyi]~
benzamide




."4 07 * 2-(2-chloro-4-iodo-phenylamino)-3,4-difluoro-N-(2-
hydroxy-ethozy)-5-[(2-hydroxy-ethoxyamino)-methy%laenzamide 1 C-5F.0."KL.,....
3,4-difluoro-2-(2-fluoro-4-vinyl-p henylamino)-N-(2-
hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamino)-methyabenzamide C-6 .3...--..,,
3,4-difluoro-2-(2-fluoro-4-iodo-p henylamino)-N-(2-
hydroxy-ethoxy)-5-[(2-methylcarbamoyl-ethoxyamino)- methya-benzamide C-7 ..,..--, yt--0- C,

5-[(2-acetylamino-ethoxyamino)-methyn-

A-difluoro-2-(2-

fluoro-4-iodo-phenylamino)-8-2-hydroxyrethoxy), bengagide C-8 el ooy n-o-
“\é\ hydroxy—ethoxy)-5-{(2-methylamino—ethoxyamino)-methyl]~
,W\,RG,H\E; benzamide
C~if F
N o . 5-[(2,3—dihydroxy—propoxyamino }-methyl}-3 4—difluoro~2-(2-
L:j@i:w\@\ fluoro-4-iodo—phenylamino)-N—{2~hydroxy—ethoxy)—
vy e g henzamide
c-12 > ’
e . 3,4—difluoro-2-(2~fluoro—4—iodo—phenylamino)-N-{2-
’HW&E@\ hydroxy-ethoxy)5-(methylcarbamoylmethoxyaminc—
0 | methyil-benzamide
C—-13 i
HO
y R o, 5—{ethylcarbamoylmethoxvamino—methy!)-3,4—difluoro—2--(2-
\x“(\EEI&@\ fluoro—4—iodo—phenylamino)-N-(2—hydroxy—ethoxy)-
cw T 1 benzamide
C-14
y % o, ¢ 3 A—difluora—2—{2—-fluoro—4—iodo—phenylaming )-N~{Z~
N"ﬁ(\?&E"‘Q hydroxy—ethoxy)-5—{propylcarbamoylmethoxyamino—methyl)-
oH rF t bhenzamide
C-15
T R, 3,4~difluoro~2~(2~fluoro—4-iodo-phenylamino)-N-—(2-
\rn\;("g d&‘*@\ hydroxy—ethoxy}-5—{(isopropylcarbamoyl-methoxyamino)—
o £ 1 methyl}-benzamide
C-16 i
o o . 5—{dimethylcarbamoylmethoxyamino—~methyl}-3,4—difluoro—2-
] 2 . . _
,ul(\q zﬁ\é\ (2“ﬁu0r9—4—1odo—phenylamlne)“-Nw(thydroxy ethoxy)
- \ benzamide
C-17 F
T o F 5-[(2-ethylcarbamoyl-ethoxyamino)—methyl]~3 4—difluoro—2—
’"‘HS :\E‘*@\‘ (2-fluoro—4—iodo~phenylamina)-N-{Z—hydroxy—ethoxy)
I benzamide
C-18
HO,
o e . 5-[(2--propylcarbamoyl-ethoxyamino)-methyl]—3,4—difluoro—
e “?*E[l@\ 2—~(2-fluoro~4—iodo—phenylamino }-N—(2—hydroxy—ethoxy)—
F 1 benzamide
C-19
o~
o o0 . 5-[(2—isopropylcarbamoyl-ethoxyamino)-methyll-3,4—
*W&ﬁl@ difluoro—2—(2-fluoro—4—iodo—phenylamino)}~N—(2-hydroxy—
1 ' ethoxy}-benzamide
C-20
HU\/\
S0 . 3 4—difluoro—2—(2-fluoro—4—iodo-phenylamino)-N-{2~
/NY\A»?\E(Q\Q hydroxy—ethoxy)-5-[{(3-methylcarbamoyl-propoxyamino)—
¢ o methyl}-benzamide
C-21




9)4_,, 4tL 3,4-d ifluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-

hydroxy-ethoxy)-5-R2-methanesulfonyl-ethoxyam in

- methyl]-benzamide C-9 o

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- hydroxy-ethoxy)-5-[(1
H-imidazol-2-ylmethoxyamino)- methya-benzamide C-10 mo....... —--?HZ.IifF
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-{(3-hydroxy-propoxyamino)-methyabenzamide 59 C-11
34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-[(2-methylamino-ethoxyamino)-methyabenzamide C-12 .me

5-[(2,3-dih§droxy-pro

poxyarsipg)-methy1]

-3,4-difluoro-2-(2-

fluoro-4-iodo-phenylgmino)-N-(2-droxy etﬁ?%& ?'B"gﬂ%ia%'@fi?m_d"“’.““phe”ylaf“"?"}"S._ 2~
o , v yvethoxycarbamayi)banzyllamincoxyipropionic acid
Spg F ¢ methy! ester
C-22 i
HQ\/\?
o F 3, 4—difluoro—2—(2-fluora~4~iodo—phenylamino)~5—
i H\©\ hydroxyaminomethyl-N—(2—hydroxy—ethoxy)—benzamide
HO” F i
C—-23 F
MO E 3,4—difluoro—2—(2-fluoro~4—iodo—phenylaming)-N-(2~
s :O\; hydroxy—ethoxy)—-5—(methoxyamino—methy)~benzamide
c-24 j
HQ
TR L 3,4~difiuoro-2-(2-fluoro-4-iodo—phenylamino)-N~(2-
~5 IFL@\ hydroxy—ethoxy)-5-[{methoxy—methyl-amino)-methyl]-
N - . benzamide
C-25 F
(‘C\/-\Io
S 5-(ethoxyamino—methvi}-3,4—difluoro—2-(2-flucro—4-iodo-
h phenylamino)-N—{2—hydroxy—ethoxy)-benzamide
P F .
C-26
}‘D\_’/\o
By 3 A-difluoro~2-(2~fluoro-4-iodo-phenylamino)-N~(2-
/[\ N @\1 hydroxy—ethoxy)-5-{isopropoxyamino—methyl)-benzamide
o F
C-27 F
}ﬂmq
0 3 4—difluoro-2-(2-fluoro—4—iodo—phenylamino)~N—{2-
nﬁ\ hydroxy—ethoxy)5—[(2—hydroxy—2—-methyl-propoxyamino)-
Hﬂx\oﬁ - . methyl}-benzamide
c-28 I
WO~y R
weo . 2—{4—ethyny!~2~fluoro-phenylamine)—3 4~difluoro~N—(2—
gﬂ“@\ hydroxy—ethoxy)5—{{2-hydroxy—2-methyl-propoxyamino)-
b G methyl]-benzamide
C—28
Mg . ,
o . 3 4—difluoro—2—(2—fluoro~4-iodo—phenylamino)-N—(2-
hydroxy~ethoxy)-5-[(2-methylsulfanyi-ethoxyaminc)-
g F ' methyl]-benzamide
C—-30
HO-~g . . .
HALO, ¢ 3 4—diflucro~2-(2-flusro—4—iodo—phenylamino)~N—{2-
o ",&NQ hydroxy—ethoxy)-5-{(2-methanesulfinyl-ethoxyamino)-
St YR methyl]-benzamide
G-31




HF , Nr9 s * 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-(methylcarbamoylmethoxyaminorg thyl)-benzamide 0-14 o HyTh S O Htir F
5-(ethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-
fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)- benzamide C-15 HH5 ~-"N1C9 0 HF F
34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-(propylcarbamoylmethoxyamino-methy0O- benzamide 0-16 Hht H 9 3,4-d

iﬂUOI’O-Z-(:-ﬂUUIU-4-iudu-piIlﬁ,'cl\l)//j_ollﬂillu)-ll\i-(z- hydroxy-ethoxyJ-5- “methoxya
[»]

methyl]-benzamide C-17 oL
i
\sm/\ozﬁﬁpﬁ\]

3. 4—diflucro—2—(2—fluoro—4—iodo—phenylamino}-N—{2-
hydroxy—ethoxy)-5-[(3~methvlsufanyi-propoxyaminc)—
methyl]-benzamide

nino)-

ppa

C-35

C~32
HD\./\Q
BN ¢ 3 4—difluoro~2—(2—fluoro—4—icde—phenylamine-N—(2—
H‘)gj”@\ hydroxy—ethoxy)-5-[(3-methanesulfinyl-propoxyamino}-
g g F f methyll-benzamide
H F
C-33 0
m\/\
o . 3 A-difluoro—2—{(2-fluoro—d—iodo-phenylamino)-N-{2—
k@\ hydroxy—ethoxy)-5-{(Z-propoionylamino—ethoxyamino)-
/YH\/\“' . . | methyl]l-benzamide
C-34 © F
HO o~

3 4—difluoro—2—(2—fuoro—4~icdo—phenylamino}-N—{2-
hydroxy—ethoxy)}-5-[(2-isobutyrylamino—ethoxyamino)~
methyll-benzamide




)y 0 0 5-(dimethylcarbamoylmethoxyamino-methy0-3,4-d ifluoro-2- (2-fluoro-4-iodo-p
henylamino)-N-(2-hydroxy-ethoxy)- benzamide 0-18 9 5-[(2-ethylcarb
amoyl-ethoxyamino)-methy0-3,4-d ifluoro-2- (2-f|uor824-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-
benzamide C-19 0 5-[(2-propylcarbamoyl-ethoxyamino)-methy1]-3,4-difluoro- 2-(2-fluoro-4-iodo
phenylamino)-N-(2-hydroxy-ethoxy)- benzamide C-20
5-[(2-isopropyloarbamoyl-ethoxyamino)-methyl]-3,4-

difluoro-2-(2-fluoro-4-iodo-phenylaming)-N-(2-hydroxyethoxy)-henzamide C-21-0,
34-difluorosR{PsHBiQ-4-iodo-phenylamino)-N-(2- droxy-ethoxy) 5
Moy . iStructure P . y meﬁ;ountp Xame y y)
[(3-methyl¢atbamoylpt Xya = fj-oenzamide 60
[»]
NI 3 4—difluoro—2—{2-fluoro—4-iode—phenylamino}-N~(2—
9\5\}\@ hydroxyweth0xy)~5—[(3—hydroxy"pmpionylamino)—methyl]“
O " . henzamide
E-1 \/\Wﬂ{ F
m\/\
o . 2—{4-ethynyl—2—fluoro—phenylamino)-3,4~difluoro—N—{2-
hydroxy—ethoxy)}-5~1(3—-hydroxy—propionyiamino)-methytl-
m\/\gf “~ benzamide
E-2
m\/\?
o 3 4—difluoro~2-(2-fluoro-4-iodo—phenylamino)-5-[(2-
# hydroxy“ethanesuEfonylamino)—methyﬂwN—(Z—hydroxyﬂ
LN PN | ethoxy)-benzamide
E-3 e ¢
!‘Q\/‘\?
o, 2—(4-ethynyl-2—fluoro—phenylamino)-3,4-difluoro—-5-[(2-
hydroxy—ethanesulfonylamino)-methyll-N—(2-hydroxy-
m\/;s:o . % ethoxy)-benzamide
E-4 F
HO\/\?
”“\f" F 3 4—difluoro-2—(2—fluoro—4-icdo—phenylamino)-5—{(2-
;é\@\ hydroxy—acetylamino)-methyt]-N-{2-hydroxy—ethoxy)~
""/YH . : benzamide
E___5 [+ F
!’D\/\q
H DH E 5—{[acetyl-(2—hydroxy—ethyl}-amino}~methyl}-3,4—difluoro-2-
\(0 N\CL (2—fiuoro—4—iodo-phenylamino)—N~{2-hydroxy—ethoxy}—
N e i benzamide
E-6 F




C-22HN 0o oo 3-[N-[2,3-difluoro-4-(2-fluoro-4-iodo-phenylamino)-5-(2-
hydroxyethoxycarbamoyl)benzyaaminooxy]propionic acid methyl ester C-23 H0%."...9 110 -'

3A-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5 - hydr@(

C-24KMOH7HNF 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)4-(2-
hydroxy-ethoxy)-5-(methoxyamino-methyl)-benzamide C-25 --

Compound
No. Structure Compound name
20k 3,4~difluoro—2-(2~fluoro-4-iodo—phenylamino)-5—{(formyl-
,‘LET;( fD\ methoxy—-amino)—methyl]-N—(2-hydroxy—ethoxy)-benzamide
¢ F 1
F__E [e] F
HD\/\o
s G 5-{acetyi—methoxy—amino—methyi]-3.4"diﬂuoro—2~(2fﬂuom—
"o N\©\ 4~iodo~phenylamino)-N—(2-hydroxy—ethoxy)-benzamide
~™ E 1
-2 © F
P 3.4—difluoro—2~(2-fluoro—4~iodo—phenylamino)-N-(2-
~o ﬁ@\ hydmxy—ethoxy)—E—{(rnethoxy—pmpiony!—amino)—methyl]—
—~ F d benzarmide '
F-3 ° 7
HO\/;Q o . 3 4—difluoro—2—(2-fluoro—4—iodo—phenylamino)-N—-(2-
~9 H&Q hydroxy—ethoxy)-5—[(isobutyryl—methoxy—ammo)“methyﬂ—
/H/” F ; benzamide
F-4 °
BN . 3 4-diflunro—2—(2-fluoro—4-icdo—phenylamino)—-5-{[(2~
\?\j&n\@\ hydroxy—acetyl)—methoxy—aminol-methyll-N-(2-hydroxy~
oy P ethoxy)-benzamide
o F
F-5
R o . 3 4—difluoro—2—(2-fluoro—4-iodo—phenylamine)-N-(2- _
~5 l@\ hydrdxy—ethoxy)_ﬁ—[[methoxy—(Z'“rnethoxy"-acetyi)“ammo]~
s F ' methyll-benzamide
F-6
"D-\./"-?
“u f 5“[(acetyl—methoxy—amino)-—methyl]—zﬁ(fi—ethynylﬂ-"ﬂuor_o—
\1;? ;L@\ phenyEamiﬂo}—3,4“&iﬂuoro—N—{thydroxy—ethoxy)—benzam;de
F =
o F
F-7
B o . 2—(4-*ethyny!—2—ﬂuoro-phenyiamino)—3,4—diﬂuom—N“‘(2—
~ 1@ hydroxy“ethoxy)-'S—[(methoxy—propionyl—amino)*methyi}—
/\,r' ¢ s benzamide
F-8 °
m\_,m? . )
ok 2.—(4”ethynyi-?;—ﬁuoro—phenylammo)—3,4—d:ﬂu_oro~N—(2—
‘gﬁn@\\ hydroxy—ethoxy)—S—{(isobutyryl—methoxy—amino)wmethyl]—
/H\;' IF 7> benzamide
F-9
)‘D\/\.E’
. 'y 5—[(acety[—ethoxy~amino)—methyl]"B,4—diﬂuor0“2—(2—_ﬂuoro—
; S\@% 4-iodo—phenylamino)-N—-(2-hydroxy—ethexy)-benzamide
F-10 T

yaminomethyl-N-(2-hydroxy-ethoxy)-benzamide




F 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-[(methoxy-methyl-amino)-methyabenzamide C-26
5-(ethoxyamino-methyl)-3,4-difluoro-2-(2-f|uoro-4-ioéﬁphenylamino)-N-(2-hydroxy-ethoxy)-benzamide
C-27'0 F * 34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-(isopropoxyamino-methyo-benzamide C-28 HNO
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)4N-(2-
hydroxy-ethozY)5-[(2-hydroxy-2-methyl-propoxyamino)- methyl]-benzamide C-29 lICL-r-0

BN - 5-[(ethoxy—propionyl-amino)—methyi]-3,4~difluoro—2-(2-
/‘*?jé:n\@\ fluoro—4-iodo—phenylamino)-N—{2-hydroxy~ethoxy)—
—~" ¥ ' benzamide
F-1t ° 7
R LI 5-(acetyl-isopropoxy-amino)-methyi]-3 4-difluoro—2-(2-
)\9 %L@\ fluoro—4-iodo—phenylamino)—N—(2—hydroxy~ethoxy)—
~" F ; benzamide
a #
F-12
HO, -~ -
o . 5-{{acetyl-hydroxy—amine)-methy!}-3 4~difluore~2-(2-
mvé:;"\@\ fluoro—4-iodo~phenyiamino)-N~(2-hydroxy—ethoxy)~
\rr"‘ F ' benzamide
F-13 o
HE.
OWHE o . 5-[(acetoxy—acetyi-amino)—methyl}-3,4—difluore—-2—(2-
)L?Jé:ﬁ\@\’ fluoro—4-icdo—phenylamino)-N-(2-hydroxy-ethoxy)—
benzamide
™ F
F-14 ° F
Ry ,
o 5—{{acetyl—(2-hydroxy—ethoxy)-amino]-methyl}-3,4-difluoro—
Wy n{j 2~(2—fluoro—4—iodo—phenylamino}-N-(2-hydroxy—ethoxy)-
~y ¥ ! benrzamide
F-15 )
HD\_/\? .
e . 5-{Tacetyl(3-hydroxy—propoxy)—amino]-methyl}-3,4-
m/‘w?\ﬁk@ difluoro—2—{2—fluaro—4—iodo—phenylamino)~N-{2-hydroxy—
~ ¥ 1 ethoxy)-benzamide
F-16 ° T
g .
C. 5-{{acetyl-(2~hydroxy-2-methyl-propoxy)-amino]-methyl}-
e L@\ 3 4~difluoro—2—{2—fluoro—4~iodo—phenylamino)-N-(2-
~ F 1 hydroxy—ethoxy)-benzamide
F-17 ’
H:J\/\
fo . 5-{[acetyl-(2~acetylamino—ethoxy)-aminol-methyi}-3,4-
Yﬁ\/\? 5“@ diffuoro—2—{2—-flucro—4-iodo—phenylamina)~N—(2—hydroxy—
o LN . ethoxy)-benzamide
Y 5 1
F~18 o F
m\/\?
o . 5-{{acetyl-(2-propionylamino—ethoxy)—amina]-methyl}-3,4-
/j{n\/\o %\ difluoro—2-{2-flusre—4—iodo—phenylamine)-N—(2—hydroxy—
e \}r! £ 1 | ethoxy)-benzamide
F-19 o F
HO\/-\O i
IR 5-{[acetyl~(2-isobutyrylamino—ethoxy)-amino]-methyl}-3,4-
/H(N\/\O LN é difluoro—2—(2-fluore—4—iodo—phenylamino}~N—(2—hydroxy—
0 ' ethoxy)-benzamide
Y £ 1
F-20 @ F




44y0 s, ! 2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-
hydroxy-ethoxy)5-11(2-hydroxy-2-methyl-propoxyamino)- methyl]-benzamide C-30 --s-----cr |
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- r:% roxy-ethozy)-0-[(2-methylsulfanyl-ethoxyamino)-
methyl]-benzamide C-31 Hci----0 HF&OH Id 9H F | 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-[(2-methanesulfinyl-ethozyamino)- methyl]-benzamide 61 C-32 no,,0

m.\/\o )
W0 L 5-{[acetyl-(2-methylsulfanyl-ethoxy)-amino]-methyl}-3,4~
g l@ difluoro—2—(2-fuoro—4—iodo—phemylamino}-N-{2~hydroxy—
\j(' 7 | ethoxy)-benzamide
21 o
W~
SN 5—{acetyl-(3-methylsulfanyl-propoxy)—amino]-methyl}-3,4-
e ;L@\ difluoro—2—2—fluoro—4-~iodo—phenylamino)-N-(2—-hydroxy-
~ r i | ethoxy)-benzamide
F-22 o F
mwn
“ul 5-[{acetyl-ethoxy—amino}-methyli-2~(4—ethynyl-2-fluoro-
%? l@\ phenylamino)-3,4~diflucro~N—(2-hydroxy—ethoxy)-benzamide
F S
F-23
e : o e
o & 5-[(ethoxy—propionyl-amino)methyl]-2—(4-ethynyl-2
e FL@\ fluoro—phenylamino)-3 4~difluore—N-{2—hydroxy—ethoxy)-
- d = benzamide
F-24
HO,
e . 5-{[acetyt-(2-hydroxy—ethoxy)-amino]-methyl}-2-(4~
R g ‘L@ ethynyl-2-flucro—phenylamino)-3,4-difluoro-N—{2—hydroxy-
Y : e P ethoxy)-benzamide
F-25
(LN ’
8, 5-{[acetyi~(2—hydroxy-2—methyl-propoxy)-amino]-methyll-
Mo 9—(4-ethynyl-2—fuoro—phenylamino)-3,4—difluoro—N—{2—
\'f F g hydroxy—ethoxy)-benzamide
F-26 :




| 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- hydroxy-ethoxy)-5
R3-methylsufanyl-propoxyamino)- methyl]-benzamid6e6C-33 1109RNO
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-[(3-methanesulfinyl-propoxyamine)- methy]-benzamide C-34 .0,---?

Compound
No. Structure Compound name
RO~
Mo 3 4difluoro—2—(2—fuoro—4~iodo-phenylamino)-N—(2-
o ‘L@\ hydroxy—ethoxy)—5-{3—oxo—{1,2loxazinan~2-ylmethyi}—
E;" £ : benzamide
G"""l 1»] F
g °H 7 3,4-difluoro—2—(2—fiuoro—4—iodo—phenylamino)-N—{(2—
<ﬂ:‘? \©\ hydroxy—ethoxy)}-5-(3-oxo~isoxazolidin—2-yimethy}-
! i F : benzamide
G-2
HD\/\?
o L 5—{4, 4~dimethyl—3—oxo—isoxazalidin—2—ylmethyi)~3,4-
o l@\ difluore—-2—(2—fluaro—4—iodo—phenylamino)~N-{2-hydroxy—
><;/ F ! ethoxy)-benzamide
G-3 © ¢
HQ\/\?
LD L 2—(4-ethynyl~2—fluoro-phenylamine)—3, 4—difluoro—N—{2-
S\/é[n@\ hydroxy—ethoxy)—5—(3-oxo—[1,2]oxazinan—2-yimethyh-
Cg: rF = benzamide
G4
HO\/\.?
(L N 2-(4—sthynyl-2—flucro—phenylamino)-2 4—difluoro—N—(2—
o FaNS hydroxy—ethoxy}-5—(3—oxo—isoxazolidin—2-ylmethyi)}-
N ™ benzamide
G-5 -
sl O S N—(2,3—dihydroxy-propoxy)-3.4—difluoro-2—(2-fluoro—4—iodo—
o @\ phenylamino}-5—(3~oxo—-[1,2Joxazinan—2-yimethyl)-
g“ F 1 benzamide
G_S [s] F
HO (? i
GO e N—(2.3-dihydroxy—propoxy)—3,4—difluoro—2—(2—flucro—4-iodo—
?9 *E':L phenylamino)-5-(3~oxo—-isoxazolidin—2-yimethyl}-benzamide
¥ 1
G~7 £
HG\/\O
WO L 3, 4~difluoro—2—(2—fluoro—4—iodo-phenylaminc)-N—{2-
o \G\ hydroxy—ethoxy)~5-(4~hydroxy—3-oxo—[1,2]Joxazinan~2~
Ho’gN F : yimethyl)-benzamide
G-8 6 ¥




3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-[(2-propoiony|amino-ethoxyamin% methya-benzamide C-35 F I
34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-R2-isobutyrylamino-ethoxyamino)- methyl]-benzamide 62 Compound No. Structure
Compound name E-1 HO,..., 1

Compound
No. Structure Compound name
HO\/\D
W o 1. 4-difluoro—2—(?~fluoro—-4—iodo—phenylamino}-N—{2~
g N\Q hydroxy—ethoxy)—5-(3-oxo—{1.4.2]dioxazinan—2-ylmethyl)~
O™ O . ' benzamide
H-1 s ¢
HO'_\/\?
HL 0 £ 2-{4~ethynhyl-2~-flusro—phenylamino)—3,4-dfluoro—N-(2-
e : hydroxy-ethoxy)-5-{3-oxo—[1,4,2]dioxazinan=2~ylmethyl)—
QT;J . “ benzamide
H-2 : ¢ =
HO\/\Q
N0
i 3.4~difluoro—2—(2-fluoro—4—iodo—phenylamino)y-N~(2-
Q nf:]\ hydroxy—ethoxy)-5-{2~oxo—pyrrolidin—1-ylimethyl)~benzamide
H-3 ¢ P I
HO\/\?
G- 3 A-difluoro—2-(2-fluoro—4—iodo—phenylamino)-N-{2~
Q FL@\ hydroxy—ethoxy)}-5-(2-oxo—piperidin—1-ylmethy)—benzamide
E i
H-4 o
HO\/\G
NGO 3,4-difluoro—2—(2~fluoro~4-iodo-phenylamino)-N—(2-
. H\@ hydroxy—ethoxy)-5—(2—-oxo—oxazolidin-3—yImethy)—
DIN e . benzamide
H-5 i
HO\/-\?
B -0 o 3 A—difluoro—2—{2—flucro—4—iodo~phenylamina)-N—{2-
™ N\@\ hydroxy—ethoxy)-5—{Z-oxo—tetrahydro-pyrimidin—1-
o v \ yimethyl}-benzamide
H-6 o F
HO_~g
Heo o 5—(2,3-dioxo~morpholin—4~yimethy!)~3,4-difluoro-2~(2~
o™ \@ fluoro—4—indo—phenylamine)-N—-{2-hydroxy—ethoxy)-
a)\({” F 4 benzamide
H-7 i

Compound I of the present invention preferably includes, Exemplary Compound NOs.
B-1, B-2, B-6, B-9, B-12, C-1, C-2, C-6, C-7, C-8, C-10, C-13, C-24, C-28, C-29, C-31, C-34,

5  (-35,F-1, F-2, F-3, F-4, F-5, F-6, F-7, F-8, F-9, G-1, G-2, G-3, G-4, and G-5, more preferably
Exemplary Compound NOs. B-1, B-2, B-9, B-12, C-1, C-6, C-7, C-8, C-10, C-13, C-24, C-28,
C-31, C-35, F-1, F-2, F-3, F-4, F-5, F-6, F-7, F-8, F-9, G-1, G-2, G-3, G-4, and G-5, particularly
preferably Exemplary Compound NOs. B-1, C-1, C-10, C-13, F-1, F-2, F-5, G-1, G-2, G-3, G-4,
and G-5.

10 Synthetic intermediates are used to produce compound 1. For example, synthetic



3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-1(3-hydroxy-propionylamin0O)-meyy)|benzamide E-2
2-(4-ethynyi-2-fluoro-phenylamino)-3,4-difluor0-N-(2-
hydroxrethoxy)-5-[(3-hydroxy-propionylamino)-methyllbenzamide E-3 HO 00F 4 SO
34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(2-

hyd th If hya-N-(2-h h de E-4 |
2y(4r%¥zﬁ?3,§;§p§gﬁl%$§ 2%2@? Tﬁ;fﬁ%%ubﬁg @r@e}eg%(eys)entegzbar%eefo":ﬂowgng formulae 2)to
hydroxy-gthpceesbif prafamatiho)«ats thyoridy( 2dd yariOxyettb g rbenzamide E-5 '------- 0

Synthetic intermediate (A)

5 Synthetic intermediate (A) represented by formula (2):

HO O
ﬁ R2
= R3 f R

wherein, R;, Ry, and R3 are the same as Ry, Ry, and R3 in the above formula (1). Preferred
embodiments thereof are the same. These may comprise protecting group(s) required for the
synthesis.

10 For example, as preferred embodiments, R, is an iodine atom, a bromine atom, an

ethyny! group, a vinyl group, or a carbamoyl group, R; is a chlorine atom or a fluorine atom, and
R; is a fluorine atom.
The compounds represented by the formula (2) include, for example,
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-vinyl-benzoic acid (Ry=1, Ry=F, Rz=T).
15
Synthetic intermediate (B)

Synthetic intermediate (B) represented by formula (3):
R4

F (3)

wherein, Ry, Ry, R3, and R, are the same as R;, Ry, R3, and Ry in the above formula (1).
20 Preferred embodiments thereof are the same. These may comprise protecting group(s) required
for the synthesis.
For example, as preferred embodiments of intermediate (B), R, is an iodine atom, a
bromine atom, an ethynyl group, or a vinyl group, R; is a chlorine atom or a fluorine atom, R3 is
a fluorine atom, and R4 is a hydroxyalkyl group.

25 The compounds represented by the formula (3) include, for example,



f'o o* 0 3,4-difluoro-2-(2-fluoro-4-iodo-phenylam1n0)-5-[(2-
hydroxy-acetylamino)-methya-N-(2-hydroxy-ethOxy)-.genzamide E-6 'l Ht4 .--,..N HO O
5-Eacetyl-(2-hydroxy-ethyl)-amino]-methyll-3,4-d 1flu0r0-2-
(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethOxy)- benzamide 63 Compound No, Structure
Compound name F-1HN 0 --2 F

N-[2-tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-vi
nyl-benzamide (R;=I, Ro=F, R1=F, Ry=2-t-butyl-dimethyl-silanyloxyethyl).

Svnthetic intermediate {C)

5 Synthetic intermediate (C) represented by formula (4):
HO O
H R2
N
Ox R3 R1
F (4)

wherein, Ry, Ry, and Rj are the same as R;, Ry, and R; in the above formula (1). Preferred
embodiments thereof are the same. These may comprise protecting group(s) required for the
synthesis.
10 For example, as preferred embodiments, R; 1s an iodine atom, a bromine atom, an
ethynyl group, or a vinyl group, R» is a chlorine atom or a fluorine atom, and Rj is a fluorine
atom,
The compounds represented by the formula (4) include, for example,
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-benzoic acid (R=I, Ry=F, Rs=F).
15 '
Synthetic intermediate (D)

Synthetic intermediate (D) represented by formula (5):

X R3 R1

F (5)
wherein, Rj, Ry, R3, and R4 are the same as Ry, R, R3, and R4 in the above formula (1).

20 Preferred embodiments thereof are the same. These may comprise protecting group(s) required
for the synthesis.

For example, as preferred embodiments, R; is an iodine atom, a bromine atom, an
ethynyl group, or a vinyl group, R; is a chlorine atom or a fluorine atom, R is a fluorine atom,
and R4 is a hydroxyalkyl group.

25 The compounds represented by the formula (5) include, for example,



0

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(f0rm,ylmethoxy-amino)-methylI-N-(2-hydroxy-ethoxy)-
benzamide F-2 uo_....9 0 H rOi '9 IS -r-w oF 0
5-[acetyl-methoxy-amino-methy1]-3,4-difluor0-2-(2-flu0r04-iodo-phemdamin0)-N-(2-hydrOxy-ethOxy)-b
enzamide F-3 HNO "a -ThrF OF 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-Rmethoxy-propionyl-amino)-methyljpbenzamide F-4 110"---9 HOHF 9 * F o
3,4-difluctg-2ifPsfitmib(A-fosgcrhérddaphimylaige)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (Ri=1,

~ hydroxy-gthaxy;>RisebHiMrFIReY-amino)-methy0- benzamide

10

15

25

Synthetic intermediate (E)

Synthetic intermediate (E) represented by formula (6):

;g[
O
(6)

wherein, R:, Ry, and Rs are the same as Ry, R, and Rj in the above formula (1).  Preferred
embodiments thereof are the same. Ry, Rz, Rs, and U may comprise protecting group(s)
required for the synthesis.

For example, R, is preferably an iodine atom, a bromine atom, an ethynyl group, or a
vinyl group; R; is preferably a chlorine atom or a fluorine atom; and Rj is preferably a fluorine

atom.

In the above formula (6), a group represented by formula (a):

.,

indicates a 3 to 10-membered heterocyclic group which may have one to three substituents
selected from the group consisting of a C,.s alkyl group, a halogen atom, an oxo group, -ORa,
-COORa, -COOCORa, -CO-[halogen atom], -OCORa, -CONRaRb, -SRa, -SORa, -SO2Ra,
-NRaRb, -NRaCORb, -NRaSO;Rb, -S0O,NRaRb, a heterocyclic group, and a heteroaryl group.

The heterocyclic group and the heteroaryl group in the (a) may have a substituent
selected from the group consisting of a C.s alkyl group, -ORa, and -NRaRb The alkyl group
may be substituted by a hydroxy! group, a Ci.s alkoxy group, or an amino group. The above
substituents except the oxo group and the halogen atom may be linked to each other to form a
cycloalkyl group or a heterocyclic group; the cycloalkyl group or the heterocyclic group may
have a substituent selected from the group consisting of -ORa, -NRaRb, and a C;_s alkyl group
which may be substituted with -ORa.

Ra and Rb, which may be the same or different, each represent a hydrogen atom ora
C).s alkyl group; the alkyl group may be substituted by one to three groups selected from a
hydroxyl group, a C;.s alkoxy group, and an amino group.



F-5 HOFI 0 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-E2
hydroxy-acetyl)-methoxy-aminoI-methyO-N-(2-hydr()?)fyethoxy)-benzamide F-6 H-----0 'OFI
3,4-difluoro-2-(2-6uoro-4-iodo-Phenylamino)44-(2-
hydroxy-ethoxy)-5-[[methoxy-(2-methOxy-acety8-amino]- methyl)-benzamide F-7 HO.-,---9 -4 -... --,
5-[(acetyl-methoxy-amino)-methy1]-2-(4-ethyny1-2-fluorophenylamino)-3,4-difluoro-N-(2-hydroxy-ethox
y)-benzamide F-8 na----0 -... -, 2-(4-ethyny1—2-f|uero-phenylamino)-3,4-difllJOrO-N-(12- '
hydroxy-ethoxy)-Eh¢rarstip rsppresieayisatitr ety aisen papae . g1dicates a 3 to 10-membered
2'(4'ethM{B{éfgc§‘é@&%%Wlﬁ8N AReh4odiBHOIE-INrbe-substituents selected from the group consisting

hyd roxy‘gﬂc’&;%‘l%isg%{f ,rzlhﬁgéggx%bwiwg Wﬁ?ﬁr‘%ﬁ“ alg %x':()_%?oup, and still more
preferably indicates a 3 to 10-membered heterocyclic group which may be substituted by one to
5  three hydroxyl groups or Cy.s alkyl groups. The above substituents except the above oxo group
and halogen atom may be linked to each other to form a cycloatkyl group or a heterocyclic
group; the cycloalkyl group or the heterocyclic group may have a substituent selected from the
group consisting of -ORa, -NRaRb, and a Cy.5 alkyl group which may be substituted with -ORa.
Ra and Rb, which may be the same or different, each represent a hydrogen atom or a Cy.s alkyl

10 group; the alkyl group may be substituted by a hydroxyl group, a Cy.s alkoxy group, or an amino
group.

U represents -O-, -CONRd-, -8-, -80-, -80O3~, -NRd-, -NRACO-, -NRdSO2-, -SG2NRd-,
a bivalent heterocyclic group, or a bivalent heteroaryl group. Rd represents a hydrogen atom or
a C1.5 alkyl group; the alkyl group may be substituted by a hydroxyl group, a Cy.s alkoxy group,

15  or an amino group.

The above U is preferably -O-, -CONRd-, -SOs-, -NRACO-, a heterocyclic group, or a
heteroaryl group, and more preferably -O-, -CONRd-, -805-, -NRACO-, or a heteroaryl group.
Rb is preferably a hydrogen atom, a methyl group or an ethyl group.

The above U is more preferably -O-, -CONH-, -SO;-, -NHCO-, a bivalent imidazolyl

20 group, and particularly preferably -O-.

Alternatively, the (a) is preferably a 5- or 6-membered heterocyclic group which may be
substituted by one to three hydroxyl groups or Cy.5 alkyl groups, and more preferably a
[1,3]dioxolan-2-yl group or a [1,3]dioxan-2-y1 group which may be substituted by one to three
hydroxyl groups or Cj.s alkyl groups.

25 More specifically, preferred embodiments include the case where the R, is an iodine
atom, a bromine atom, an ethynyl group, or a vinyl group; the R; is a chlorine atom or a fluorine
atom; the Rj is a fluorine atom; and the U is -O-.

The compounds represented by the formula (6) include, for example,
5-[1,3]dioxolan-2-y1-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzoic acid (R1=1, Ro=F,

30 Rs=F, U=-0-((a)is a [1,3]dioxolan-2-yl group)) .

Synthetic intermediate (F)

Synthetic intermediate (F) represented by formula (7):



HO,-90FO0
5-[(acetyl-ethoxy-amino)-methyl]-3,4-difluoro-2-(2-flugro4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-be
nzamide 64 F-11 "-----0r0 '40 ,Thg,H 5-[(ethoxy-prg7;)|(onyl-amino)-methyl]-3,4-dif|u0r0-2-(2-
fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)- benzamide F-12 Ho,r9 )Ddi, ,'la illi
5-Racetyl-isopropoxy-amino)-methyl]-3,4-d ifluoro-2-(2-
fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)- benzamide F-13 0 OH 0

R4_?
HN O
H R
u R, Ry
F

¢
(7)

wherein, Ry, Ra, Ra, and Ry are the same as Ry, Ro, R3, and Ry in the above formula (1).
Preferred embodiments thereof are the same. These may comprise protecting group(s) required
for the synthesis.

5 For example, as preferred embodiments, R; is preferably an iodine atom, a bromine
atom, an ethynyl group, or a vinyl group, R» is preferably a chlorine atom or a fluorine atom, Rs
is preferably a fluorine atom, and Ry is preferably a hydroxyalkyl group.

In the above formula (7), a group represented by formula (a):

o

10 indicates a 3 to 10-membered heterocyclic group which may have one to three substituents
selected from the group consisting of a Cy.s alkyl group, a halogen atom, an oxo group, -ORa,
-COORa, -COOCORa, -CO-[halogen atom], -OCORa, -CONRaRb, -SRa, -SORa, -502Ra,
“NRaRb, -NRaCORb, -NRaSO,Rb, -SO;NRaRb, a heterocyclic group, and a heteroaryl group.

The heterocyclic group and the heteroaryl group in the (a) may have a substituent

15  selected from the group consisting of a Cy.s alkyl group, -ORa, and -NRaRb. The alkyl group
may be substituted by a hydroxyl group, a Ci.5 alkoxy group, or an amino group. The above
substituents except the oxo group and the halogen atom may be linked to each other to form a
cycloalkyl group or a heterocyclic group; the cycloalkyl group or the heterocyclic group may
have a substituent selected from the group consisting of -ORa, -NRaRb, and a Ci.s alkyl group

20 which may be substituted with -ORa.

Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
C1.5 alkyl group; the alkyl group may be substituted by one to three groups selected from a
hydroxyl group, a Cis alkoxy group, and an amino group.

The group represented by the above (a) more preferably indicates a 3 to 10-membered

25  heterocyclic group which may have one to three substituents selected from the group consisting
of a C1.5 alkyl group, a halogen atom, -ORa, -NRaRb, and an oxo group, and still more

preferably indicates a 3 to 10-membered heterocyclic group which may be substituted by one to



5-[(acetyl-hydroxy-am ino)-methy1]-3,4-difluoro-2-(2-
fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)- benzamide F-14 Ho----9 F J.L.9iiki -y"lir F OF
5-[(acetoxy-acety|-amino)-methyl]-3,4-difluoro-2-(2-7f:fuoro-4-io
do-phenylamino)-N-(2-hydroxy-ethoxy)- benzamide F-15
5-[[acetyl-(2-hydroxy-ethoxy)-amino]-methyll-3,4-d1flu0r02-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrox
y-ethoxy)- benzamide F-16 HO,---- 0 5-ffacetyl-(3-hydroxy-propoxy)-amino]-methy0-3,4-

difluoro- aqfacftmhmdyl@oupbemﬂagﬂmgwﬁplaydrﬁhyeﬂquemeﬁummwepvthmove 0X0 group

o-flacety, ﬁ%g ) y'é L}/ lﬁgrﬂ XY ARIRher to form a cycloalkﬁl groug ora heterocychc

methyll3,4- 4-i0 o henylaming)-N-(2- roxy-ethoxy)-benza
group; the cye oalkyl group or e he erocych%: gr(gup eray ha)(re a sub)étﬁuent srTected from the

group consisting of -ORa, -NRaRb, and a Cy.5 alkyl group which may be substituted with -ORa.

5  Raand Rb, which may be the same or different, each represent a hydrogen atom or a Cy.s alkyl
group; the alkyl group may be substituted by a hydroxyl group, a Cis alkoxy group, and an
aminc group.

U represents -O-, -CONRd-, -S-, -§0O-, -SO0;-, -NRd-, -NRACO-, -NRdASO;-, -S0:NRd-,
a bivalent heterocyclic group or a bivalent heteroaryl group. Rd and Re which may be the same

10 or different, each represent a hydrogen atom or a Cy.s alkyl group; the alkyl group may be
substituted a hydroxyl group, a Cy.5 alkoxy group, or an amino group. U may comprise
protecting group(s) required for the synthesis.

The above U is preferably -O-, -CONRd-, -SO»-, -NRACO-, the heterocyclic group or
the heteroaryl group, and more preferably -O-, -CONRd-, -8O;-, -NRACO-, or the heteroaryl

15  group. Rdis preferably a hydrogen atom, a methyl group or an ethy! group.

The above U is still more preferably -O-, -CONH-, -SO5-, -NHCO-, a bivalent
imidazoly! group, and particularly preferably -O-.

Alternatively, the (a) is preferably a 5- or 6-membered heterocyclic group which may be
substituted by one to three hydroxyl groups or Cy.5 alkyl groups.

20 The (a) is more preferably a 5- or 6-membered ring which may be substituted by one to
three hydroxyl groups or Cy.s atkyl groups, and U is -O-.  Still more preferably, the (a) isa
[1,3]dioxolan-2-yl group or a [1,3]dioxan-2-yl group which may be substituted by one to three
hydroxyl groups or Cy.5 alkyl groups.

More specifically, preferred embodiments include the case where the Ry is an iodine

25  atom, a bromine atom, an ethynyl group, or a vinyl group; the R is a chlorine atom or a fluorine
atom; the Rj is a fluorine atom; Ry is a hydroxyalkyl group; and the U is -O-.

The compounds represented by the formula (7) include, for example,
5-[1,3]dioxolane-2-yl-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-benz
amide (Ri=I, Ro=F, R5=F, Fs=2-hydroxyethyl, U=-O- ((a) is a [1,3]dioxolan-2-yl group)).

30
Syntheti¢ intermediate (G)

Synthetic intermediate (G) represented by formula (8):



F-18 113,-,? L-- lethoxy)-benzamide 8 Pt- 5-ifacetyl-(2-acetylamino-ethoxy)-aminol-methy1}-3,4-
difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(241ydrOxy- F-19 HO,--- ---- },--—-.8"-0
54[acetyl-(2-propionylamin0-ethOxy)-aminQ]- methyl? A4-
difluoro-2-(2-fluoro-4-iodo-phenylamin0)-N-(2-hydroxyethoxy)-benzamide F-20 F...*0 1U,0 01* '1( OF
5-[[acetyl-(2-isobutyrylamino-ethoxy)-aminol-methy1}-3,4-
difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxyethoxy)-benzamide 65 F-21 "™L------ 0'0

10

15

20

25

HO O
R2
N

Y
Wb R3 R1

F (8)

wherein

R; represents a halogen atorm, an alkenyl group, or an alkynyl group;

R, represents a halogen atom or an alkyl group; the alkyl group may be substituted by a hydroxyl
group; and '

Rj represents a hydrogen atom or a halogen atom.

7 represents an alkylene chain having one to eight carbon atoms, which may be
substituted by one to three groups represented by W'[;

W and W', which may be the same or different, each represent a C.5 alkyl group, a
halogen atom, an oxo group, -ORa, -COORa, -COOCORa, -CO-[halogen atom], -OCORa,
-CONRaRb, -SRa, -SORa, -SO;Ra, -NRaRb, -NRaCORb, -NRaSO,Rb, -SO;NRaRb, 2
heterocyclic group, or a heteroaryl group.  The heterocyclic group and the heteroaryl group may
have a substituent selected from the group consisting of a Cy.5 alkyl group, -ORa, and ~-NRaRb.
The alkyl group may be substituted by a hydroxyl group, a C;.s alkoxy group or an amino group.

The above substituents except the oxo group and the halogen atom may be linked to
each other to form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the
heterocyclic group may have a substituent selected from the group consisting of -ORa, -NRaRb,
and a Cy.5 alkyl group which may be substituted with -ORa;

Ra and Rb, which may be the same or different, each represent a hydrogen atom or a

C).s aikyl group; the alkyl group may be substituted by one to three groups selected from a

“hydroxyl group, a C;.s alkoxy group, and an amino group.

Furthermore, the preferred embodiments of W or W' are the same as the above.

The above Ry, Ra, Rs, Z, W, and W' may comprise protecting group(s) required for the
synthesis.

The R; is preferably an iodine atom, a bromine atom, an ethynyl group, or a vinyl group,

the R, is preferably a chlorine atom or a fluorine atom, and the Rj is preferably a fluorine atom.

Synthetic intermediate (11}

Synthetic intermediate (H) represented by  formula (9):



IF 5-qacetyl-(2-methylsulfanyl-ethoxy)-amincd-methy0-3,4-
difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxyethoxy)-benzamide
5-ffacety|-(3-methylsuIfanyl-propoxy)-aminok-methyﬁ- A4- --5.--- -2
difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy- --irF ethoxy)-benzamide F-22 1.0,0 ..,--0
5-[(acetyl-ethozy-amino)-methy11-2-(4-ethynyl-2-fluorophenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy
)-benzamide F-23 |

wherein

R; represents a halogen atom, an alkenyl group, or an alkynyl group;

R, represents a halogen atom or an alkyl group; the alkyl group may be substituted by a hydroxyl

5 group; |

R; represents a hydrogen atom or a halogen atom; and

R, represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group. The

alkyl group, the alkenyl group, and the alkynyl group may have one to three substituents selected

from the group consisting of -ORa, -NRaRb, -NRaCORb, a heterocyclic group, and a heteroaryl
10 group. The heterocyclic group and the heteroaryl group may have one to three substituents

selected from the group consisting Cy.s alkyl groups, -ORa, and -NRaRb.

Ra and Rb, which may be the same or different, each represent a hydrogen atoms or a
Cys alkyl group; the alkyl group may be substituted by a hydroxyl group, a Cy.5 alkoxy group, or
an amino group.

15 Z represents an alkylene chain having one to eight carbon atoms, which may be
substituted by one to three groups reprenseted by W'.

W and W', which may be the same or different, each represent a C,.5 alkyl group, a
halogen atom, an oxo group, -ORa, -COORa, -COOCORa, -CO-[halogen atom], -OCORa,
-CONRaRb, -SRa, -SORa, -SO,Ra, -NRaRb, -NRaCORb, -NRaSO;Rb, -SO,NRaRb, a

20 heterocyclic group, or a heteroaryl group. The heterocyclic group and the heteroaryl group may
have substituents selected from the group consisting of a Cy.s alkyl group, -ORa, and -NRaRb.
The alkyl group may be susbstituted by a hydroxy! group, a C1.5 alkoxy group, or an amino
group.

The above substituents except the oxo group and the halogen atom may be linked to

25  each other to form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the
heterocyclic group may have a substituent selected from the group consisting of -ORa, -NRaRb,
and a Cy_s alkyl group which may be substituted with -ORa.

Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
Cy.s alkyl group; the alkyl group may be substituted by one to three groups selected from a

30 hydroxyl group, a Cy.s alkoxy group, and an amino group.



FD '? 0 5-Rethoxy-propionyl-amino)-methy11-2-(4-ethyny1-2-
fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)- -1 benzamide F-24
5-ffacetyl-(2-hydroxy-ethoxy)-aminoFmethy11-2-(4- HO
ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydrOxyethoxy)-benzamide F-25

10

15

20

23

30

Furthermore, the preferred embodiments of W or W' are the same as the above.

The above Ry, R, Rs, Z, W, and W' may comprise protecting group(s) required for the
synthesis.

The R; is preferably an iodine atom, a bromine atom, an ethynyl group, or a vinyl group,
the R; is preferably a chlorine atom or a fluorine atom, the Rj is preferably a fluorine atom, and

the Ry is preferably a hydroxyalkyl group. The hydroxyalkyl group may be protected.

Svnthetic intermediate (1)

Synthetic intermediate (1) represented by  formula (10):

HO Q
R2

{(10)

wherein

R represents a halogen atom, an alkenyl group, or an alkynyl group;

R, represents a halogen atom or an alkyl group; the alkyl group may have a hydroxyl group as a
substituent; and

R represents a hydrogen atom or a halogen atom.

Z represents an alkylene chain having one to eight carbon atoms, which may be
substituted by one to three groups represented by W'.

W and W', which may be the same or different, each represent a Cy.s alkyl group, a
halogen atom, an 0X0 group, -ORa, -COORa, -COOCORa, -CO-[halogen atom], -OCORa,
-CONRaRbD, -SRa, -SORa4, -SO;Ra, -NRaRb, -NRaCORb, -NRaSO,Rb, -SO,NRaRb, a
heterocyclic group, or a heteroaryl group.  The heterocyclic group and the heteroaryl group may
have substituents selected from the group consisting of a Cy.5 alkyl group, -ORa, and -NRaRb.
The alkyl group may be substituted by a hydroxyl group, a Cis alkoxy group, or an amino group.

The above substituents except the oxo group and the halogen atom may be linked to
each other to form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the
heterocyclic group may have a substituent selected from the group consisting of -ORa, -NRaRb,
and a C,.5 alkyl group which may be substituted with -ORa.

Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
C.s alkyl group; the alkyl group may be substituted by one to three groups selected from a
hydroxyl group, a C1.5 alkoxy group, and an amino group.

Furthermore, the preferred embodiments of W or W' are the same as the above.



5-Racetyl-(2-hydroxy-2-methyl-propoxy)-aminol-methyll- '5C?
2-(4-ethyny1-2-f|uoro-phenylamino)-3,4-dif|uoro-N-(%—,7 1-...-,.,. hydroxy-ethoxy)-benzamide F-26 66
Compound No. Structure Compound name G-1 NWa

The above Ry, Ry, R3, Z, W, and W' may comprise protecting group(s) required for the
synthesis.
The R is preferably an iodine atom, a bromine atom, an ethynyl group, or a vinyl group,

the R, is preferably a chlorine atom or a fluorine atom, and the Rj is preferably a fluorine atom.

U

Svnthetic intermediate ()

Synthetic intermediate (J) represented by formula (11).

R2

w 0O R3 R1
i (11)

10 wherein
R, represents a halogen atom, an alkenyl group, or an alkynyl group;
R, represents a halogen atom or an alkyl group; the alkyl group may have a hydroxyl group as a
substituent;
Rs represents a hydrogen atom or a halogen atom; and
15 Ryrepresents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group. The
alkyl group, the alkenyl group, and the alkynyl group may have one to three substituents selected
from the group consisting of -ORa, -NRaRb, -NRaCORD, a heterocyclic group, and a heteroaryl
group. The heterocyclic group and the heteroaryl group may have one to three substituents
selected from the group consisting of a Cy.5 alkyl group, -ORa, and -NRaRb. Ra and Rb, which
20 may be the same or different, each represent a hydrogen atom or a C;_s alkyl group; the alkyl
group may be substituted by a hydroxyl group, a C,.5 alkoxy group, or an amino group.
Z represents an alkylene chain having one to eight carbon atoms, which may be
substituted by one to three groups represented by W.
W and W', which may be the same or different, each represent a C,.5 alkyl group, a
25 halogen atom, an oxo group, -ORa, -COORa, -COOCORa, -CO-[halogen atom}], -OCORa,
-CONRaRb, -SRa, -SORa, -50,Ra, -NRaRb, -NRaCORD, -NRaSO;Rb, -S0O,NRaRb, a
heterocyclic group, or a heteroaryl group. The heterocyclic group and the heteroaryl group may
have substituents selected from the group consisting of a Cy.5 alkyl group, -ORa, and -NRaRb.
The alkyl group may be substituted by a hydroxyl group, a C;.s alkoxy group, or an amino group
30 as substituents.



c" 1S OF 34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- hydroxy-ethoxy)-5-(3-oxo-D
,210zazinan-2-ylmethyl)- benzamide G-2 c 0 3,4-diagoro-z-(z-fluoro-4-iodo-phenyIamino)—N-(Z-
hydroxy-ethoxy)-5-(3-0zo-isoxazolidin-2-ylmethyobehzamide G-3
5-(4,4-dimethy1-3-oxo-isoxazolidin-2-ylmethyl)-3,4- thfluoro-2-(2-fluoro-4-iodo-p he nylam
ino)-N-(2-hydroxyethoxy)-benzamide G-4 0 ? :-. 2-(4-ethyny1-2-fluoro-phenylamino)-3,4-d
ifluoro-N-(2- hydroxy-ethoxy)-5-(3-0xo-[1,2]oxazinan-2-ylmethyl)- benzamide G-5

The above substituents except the oxo group and the halogen atom may be linked to

each other to form a cycloalkyl group or a heterocyclic group. The cycloalkyl group or the
heterocyclic group may have a substituent selected from the group consisting of -ORa, -NRaRb,
and a Cy_s alkyl group which may be substituted with -ORa.

5 Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
Ci.5 alkyl group; the alkyl group may be substituted by one to three groups selected from a
hydroxyl group, a C.s alkoxy group, and an amino group.

Furthermore, the preferred embodiments of W or W' are the same as the above.
The above Ry, Ry, R3, R4, Z, W, and W' may comprise protecting group(s) required for
10 the synthesis.
The R is preferably an iodine atom, a bromine atom, an ethynyl group, or a vinyl group,
the Ry is preferably a chlorine atom or a fluorine atom, the Rj is preferably a fluorine atom, and

the R4 is preferably a hydroxyalkyl group. The hydroxyalkyl group may be protected.

15 Synthetic intermediate (K)

Synthetic intermediate (K)) represented by formula (12):

HO O
R2

s

el R3 R1
T

F (12)

wherein
R, represents a halogen atom, an alkenyl group, or an alkynyl group;
20  Rj represents a halogen atom or an alkyl group; the alkyl group may have a hydroxyl group as a
substituent;
R; represents a hydrogen atom or a halogen atom; and
Q is -ORc, -OCORc, -NRcRd, or a halogen atom, Re and Rd are the same or different, and each
represent a hydrogen atom or an alkyl group.
25 _ Z’ represents an alkylene chain having one to five carbon atoms, which may be
substituted by one to three groups represented by W',
W' preferably represents a Ci.s alkyl group, a halogen atom, an oxo group, -ORa,
-COORa, -COOCORa, ~-CO-[halogen atom], -OCORa, -CONRaRb, -SRa, -SORa, -SO;Ra,
-NRaRb, -NRaCORb, -NRaSO;Rb, -SO,NRakRb, a heterocyclic group, or a heteroaryl group.
30 The heterocyclic group and the heteroaryl group may have substituents selected from the group
consisting of a Cy.5 alkyl group, -ORa, and -NRaRb. The alkyl group may have a hydroxyl



Nor 9 FINO -- ..- 2-(4-ethynA-2-fluoro-phenylarnino)-3,4-difluoro-N-(2-
hydroxy-ethoxy)-5-(3-o0xo-isoxazolidin-2-ylmethyl)- bg zamide G-6 HO C9 0
N-(2,3-dihydroxy-propoxy)-3,4-difluoro-2-(2-fluoro-4-icdophenylamino)-5-(3-oxo-[1
,2]Joxazinan-2-ylmethyl)- benzamide 0-7 HOCO OH R} (rO N-(2,3-d
ihydroxy-propoxy)-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-5-(3-oxo-isoxazolidin-2-ylmethyl)-benza
mide G-8 HO ....."? HO-c0?

group, a Cy.s alkoxy group, or an amino group as substituents. The above substituents except

the oxo group and the halogen atom may be linked to each other to form a cycloalkyl group or a
heterocyclic group.  The cycloalkyl group or the heterocyclic group may have a substituent
selected from the group consisting of -ORa, -NRaRb, and a C;s atky! group which may be
5 substituted with -ORa.
Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
Ci.s alkyl group; the alkyl group may be substituted by  one to three groups selected from a
hydroxyl group, a C;.5 alkoxy group, and an amino group.
W' is more preferably a group represented by the following formulae, -OH, -OMe, -OFEt,
10 -OCH0OH, -O(CH,)20H, -O(i-Pr), -O(n-Pr), -CONH,, -CONHMe, -CONHE{, -CONH(n-Pr),
~-CONH(-Pr), -CONMe,, -CON(Et)Me, -SO:Me, -SOMe, -SMe, -NH,, -NHMe, -NH CH,OH,
-NH (CH,)0H, -N(Me)CH, CH,0H, -NH Et, -NMe,, -N(Et)Me, -NHCOMe, -NMeCOMe,
-NHCOEt, -NHCO(n-Pr), or -WHCO(G-Pr).
Furthermore, the preferred embodiments of W' are the same as the above.
15 The above Ry, Ry, Rs, Z', Q, and W' may comprise protecting group(s) required for the
synthesis.
The R, is preferably an iodine atom, a bromine atom, an ethynyl group, or a vinyl group,

the R; is preferably a chlorine atom or a fluorine atom, and the Rz is preferably a {luorine atom.

20 Synthetic intermediate (1)
Synthetic intermediate (1) represented by formula (13):

R2

ZT

o~ R3 R1
T

wherein

(13)

R; represents a halogen atom, an alkenyl group, or an alkynyl group;

25 Ry represents a halogen atom or an alkyl group; the alkyl group may have a hydroxyl group as a
substituent;

R3 represents a hydrogen atom or a halogen atom; and

R4 represents a hydrogen atom, an alkyl group, an alkenyl group, or an alkynyl group. The

alkyl group, the alkenyl proup; and the alkynyl group may have one to three substituents selected
30 from the group consisting of ~-ORa, ~-NRaRb, -NRaCORD, a heterocyclic group, and a heteroaryl



0 0 34-difluoro-2-(2-fluoro-4-iodo-phenylamino)4&(2- hydroxy-ethoxy)-5-(4-hydroxy-3-oxo-D
2]oxazinan-2- ylmethyl)-benzamide 67 Compound Ng. Structure Compound name H-1 1a r?40 or
3,4-d ifluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- hydroxy-ethoxy)-5-(3-0zo-D
,4,2]dioxazinan-2-ylmethyl)- benzamide H-2 14--,r 0 10 Cs)SO 0,e 0
2-(4-ethyny1-2-fluoro-phenylamino)-34-d ifluoro-N-(2- hydrozy-ethoxy)-5-(3-0x0-D
,4.4dioxazinan-2-ylmethyl)- benzamide H-3

10

15

20

25

30

35

group. The heterocyclic group and the heteroaryl group may have one to three substituents
selected from the group consisting of a Cy.s alkyl group, -ORa, and -NRaRb. Ra and Rb, which
may be the same or different, each represent a hydrogen atom or a Cy_s alkyl group; the alkyl
group may be substituted by a hydroxyl group, a Ci.s alkoxy group, and an amino group.

Z! represents an alkylene chain having one to five carbon atoms, which may be
substituted by one to three groups represented by W',

W' preferably represents a Cy.s alkyl group, a halogen atom, an oxo group, -ORa,
-COOQORa, -COOCORa, -CO-fhalogen atom}], -OCORa, -CONRaRb, -SRa, -SORa, -SO,Ra,
-NRaRb, -NRaCORb, -NRaSO,Rb, -SO;NRaRb, a heterocyclic group, or a heteroaryl group.
The heterocyclic group and the heteroaryl group may have substituents selected from the group
consisting of a C;_5 alkyl group, -ORa, and -NRaRb. The alkyl group may be substituted by a
hydroxyl group, a Ci5 alkoxy group, or an amino group. The above substituents except the oxo
group and the halogen atom may be linked to each other to form a cycloalkyl group or a
heterocyclic group; the cycloalkyl group or the heterocyclic group may have a substituent
selected from the group consisting of -ORa, -NRaRb, and a C,.5 alky! group which may be
substituted with -ORa.

Ra and Rb, which may be the same or different, each represent a hydrogen atom or a
Ci.s alkyl group;.the alkyl group may be substituted by one to three groups selected from a
hydroxyl group, a Ci.s5 alkoxy group, and an amino group.

W' is more preferably a group represented by the following formulae, -OH, -OMe, -OEt,
~-OCH;0H, -O(CH,) ;0H, ~O(i-Pr), -O(n-Pr), -CONH,, -CONHMe, -CONHE, -CONH(n-Pr),
~CONH(i-Pr), -CONMe,, ~-CON(Et)Me, -SO:Me, ~-SOMe, -SMe, -NH,, -NHMe, -NH CH,OH,
-NH (CHz) 20H, -N(Me)CH; CH,O0H, -NH Et, -NMe,, -N(Et)Me, -NHCOMe, -NMeCOMe,
-NHCOEt, -NHCO(n-Pr), or -NHCO(G-Pr).

Furthermore, the preferred embodiments of W' are the same as the above.

Q is -ORc, -OCORc, ~-NRcRd, or a halogen atom, Rc and Rd are the same or different,
and represent a hydrogen atom or a Cy.5 alkyl group.

The above R, Ry, Rz, Ry, Z', W', and Q may comprise protecting group(s) required for
the synthesis.

The R, is preferably an iodine atom, a bromine atom, an ethynyl group, or a vinyl group,
the R; is preferably a chlorine atom or a fluorine atom, the Rj is preferably a fluorine atom, the
R4 is preferably a hydroxyalkyl group, and the hydroxyalkyl group may be protected.

Methods for producing compound (1) according to the present invention using these
synthetic intermediates of compound (1) include the following methods (1) to (4).

(1} Production method when Z is -Y-Z-W



4----"-0 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)-5-(2-oxo-pyrrolidin-I-ylmethyl)-benzamide H-4 Hal?o Ib
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- 81
hydroxy-ethoxy)-5-(2-oxo-piperidin-I-ylmethy0-benzamide H-5 rThSO40 3,4-d
ifluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- hydroxy-etboxy)-5-(2-oxo-oxazolidin-3-ylmethyl)-
benzamide H-6 140 M) Ho (Th ThcC 3,4-d ifluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-
hydroxy-ethoxy)- gl@&mhmimgrtﬁqsyﬁmmg dyrythmtehiyyebrendiatiffe) b faetgctiby #E above

5-(2,3-digyasmer ﬁlayll@aﬁwg @&ﬂiﬂw&\%& AHUQEReAriP %F%Ml@ egé)nl«}le Q%‘QMQE‘?&}’f@thOXY)
benzaml ompoundl tmvenUo{Eﬁg% rabyln des%% P iV mpound NOs.

-1, B2, BE%5 . 8P1a sopppuad TRRESSER
Alternatively, th_‘lS method comprises reacting the synthetlc intermediate (F) represented
5 by the above formula (7) with a reducing agent in a solvent at a neutral pH or in the presence of

an acid, to thereby obtain compound (N) or (N") represented by formula (15) or (15"

respectively.
R4
|
HG [Riv
HO.__U \©\ @
Z
(18) (15}
R4\O
HO O H!\ii O
H R2 H R2
H™ ~z7 R3 Ry H™ T~z Rz R4
F (14) F (15
10 In the formulae (14), (149, (15), and (159, R, Rz, R3, Ry, and U each are the same as

those in the formulae (6) and (7). In the formulae (14), (14", (15), and (15", Z corresponds to
the cyclized alkylene chain in the above (a), and the Z represents an alkylene chain having one fo
eight carbon atoms, which may be substituted by  one to three groups represented by W'.
W' preferably includes a group selected from the group consisting of a C,_5 alkyl group,
15  ahalogen atom, an oxo group, -ORa, -COORa, -COOCORa, -CO-[halogen atom], -OCORa,
-CONRaRb, -SRa, -SORa, -SO;Ra, -NRaRb, -NRaCORD, -NRaSO:Rb, -SO;NRaRb, a
heterocycelic group, and a heteroaryl group.
The heterocyclic group and the heteroaryl group in the (a) may have substituents
selected from the group consisting of a Cy.s alkyl group, -ORa, and -NRaRb. The alkyl group
20 may have a hydroxyl group, a C,.s alkoxy group, or an amino group as a substituent. The above
substituents except the oxo group and the halogen atom may be linked to each other to form a
cycloalkyl group or a heterocyclic group; the cycloalkyl group or the heterocyclic group may
have a substituent selected from the group consisting of -ORa, -NRaRb, and a C.s alkyl group
which may be substituted with -ORa.

25 The above W' includes more preferably a group selected from the group consisting of a



5C-35, F-1, F-2, F-3, F-4, F-5, F-6, F-7, F-8, F-9, 0-1, 0-2, 0-3, 0-4, and 0-5, more preferably
Exemplary Compound NOs. B-1, B-2, B-9, B-12, C-1, C-6, C-7, C-8, C-10, C-13, C-24, C-28, C-31,
C-35, F-1, F-2, F-3, F-4, F-5, F-6, F-7, F-8, F-9, G-I, 0-2, 0-3, 0-4, and 0-5, particularly preferably
Exemplary Compound NOs. B-1, C-1, C-10, C-13, F-1, F-2, F-5, 0-1, 0-2, 0-3, 0-4, and G-5.
10Synthetic intermediates are used to produce compound I. For example, synthetic 68 intermediates
A B, C D, E,F EIlH,IJ, K, and L represented by the following formulae (2) to (13) can be preferably
used, bufthesikresierlingfealaeretons yhthetic iNedth atdihen OXpSSyvphend sHléimediaref¢raply a

representgexfoeRIA 62k (2) Aheiu Rl R and Raiathasane s oRe cafth Biimihe above
foimula ( ?1 Preferred emb%di‘ri%%néitt er%of %re th% same. Tl?eiﬁ?’g:% com)lprgi%%rotecltlngﬁgroy (s)
required FoI R AT GORBFS TG R R ARiBiS RIS AT GRS Y, B bttmine
atom, an®@wigalidrowppaovihylptersyolia maryamay hgveupsutitissat chlotind Gwmtbe griiuprine atom,
and R3 iganflliprine Ao, ThereRpparngde re ra.{ﬁ;sspgggp%m Eﬂag%l@s@smﬁ%%m@@w ple,
3,4-difluoro-2-(2- uoro-jagdo-p enyla[%m%)%-&vmy -r%%%éom acid (R1=1, R2=F, Rif-F). 15 Synthetic
intermediate (B) SRttt t’é‘?ﬁﬁ@%ﬁ& (B a8 SIS T ARTIECPEF SR 7 PP RPR2, R3,
and R4 ata-théksharewgs RE RRyIRBoanthBdbmstisstinosd fgronalw (hyee groups selected from a
hydroxyl group, a C.5 alkoxy group, and an amino group.
The above solvent  includes methanol, ethanol, diethyl ether, tetrahydrofuran, toluene,
10 methylene chloride, and acetonitrile.

The above reducing agent includes sodium boron hydride, sodium borocyanohydride,
triethylsilane, trimethylsilane, lithium aluminum hydride, diisopropyl aluminum hydride,
borane-pyridine complex, decaborane, diborane, borane-dimethylsulfide complex, borane-THF
complex, hydrogen, zinc boron hydride, samarium (11) iodide, and tributyltin hydride.

15 Preferable examples include, diisopropy! aluminum hydride, sodium boron hydride, and
triethylsilane.

The above acid  includes acetic acid, hydrochlorie acid, trifluoroacetic acid,
trifluoroboron-diethyl ether complex, trimethylsilyl triflate, BiCls, AlCls, titanium tetrachloride,
and trimethylsilyl chloride.

20 ‘The above reaction can be performed typically at about -78°C to about 120°C for about
one hour to about 2 days.

(2) Production method when Z is -Y-Z-W (2)
Compound (I) represented by the above formula (10) can be obtained by reacting

25 synthetic intermediate (G) represented by the above formula (8) with a reducing agentin a
solvent at a neutral pH or in the presence of an acid.  Alternatively, compound (J) represented
by the above formula (11) can be obtained by reacting synthetic intermediate (H) represented by
the above formula (9) with a reducing agent in a solvent at a neutral pH or in the presence of an
acid.

30 The above solvent include methanol, ethanol, diethyl ether, tetrahydrofuran, toluene,
methylene chloride, and acetonitrile.

The above reducing agent  includes sodium boron hydride, sodium boron
cyanohydride, triethyisilane, trimethylsilane, lithium aluminum hydride, diisopropyl aluminum
hydride, borane-pyridine complex, decaborane, diborane, borane-dimethylsulfide complex,

35  borane-THF complex, zinc boron hydride, and tributyltin hydride. Preferably, sodium boron

cyanohydride, sodium boron hydride, triethylsilane, and borane-pyridine complex can be



20Preferred embodiments thereof are the same. These may comprise protecting group(s) required for
the synthesis. For example, as preferred embodjments of intermediate (B), Ri is an iodine atom, a
bromine atom, an ethynyl group, or a vinyl group, RZ'is a chlorine atom or a fluorine atom, R3 is a
fluorine atom, and R4 is a hydroxyalkyl group. 25The compounds represented by the formula (3)
include, for example, 69
N42-tert-butyl-climethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-vi
nyl-benzﬁ‘rﬁli\%feﬁ@izl,RS:F, R4=2-t-butyl-dinfethyl-silanyloxyethyl). Synthetic intermediate (C)
5Synthetic interm&@a&ﬁ@h&&premme@b tayeteasrwta tHrovhiiginadd, aﬂtmda&aiamime same as Rh

R2, and @%i‘othece Q0ye; form '%%ﬁgjtﬁ 9 men tt}?&%‘aﬁgﬁﬁﬁgt‘& rraeA =S8 M AV

comprise protec In group(s require esIs. or exam erre embo iments,

R1 is an iefésblaiio, o smpibias Cﬁ#@ﬁ?yny?&r@ﬁ%bléﬁéa&ﬂﬁ%%@fidﬁg @@WW@%m ora
fluorine qtm@ﬂsrﬁ%mmﬂﬂmai@mem acihe compounds represented by the formula (4) include,

for example, 3,4- qu qro- Zé% %Jor%ﬁ% lgdo Pt% Ié;\{n ﬁ)gl -for Ré?&"%lgor an 3 F)
ynt [ r ormu

15 Synthetic |ntem|e(§fL e ( c interme presen erein,

R3, and Racdreuie sheie hdaRs; R2, R3, and R4 in the above formula (I) 20Preferred embodrments
thereof are the same These may comprise protecting group(s) required for the synthesis. For
example, lis an iodin atom a bromine atom, an ethynyl group, or a

rred emb an
vinyl groL@ R 3‘%}%86’% %}ﬁ%]m |ﬁa ffidrine. actoh% RS gﬂuorrne atom, and R4 is a hydroxyalkyl
grot. 25The coﬁpmgdé@)e@@me@wlﬂrwtt@rﬁqw@)gﬁ@mﬁéa{dﬁéxmﬁﬂ@bmmd by

intramolecularly cyclizing synthetic intermediate (K) represented by the above formula (12)ina
solvent at a neutral pH, in the presence of an acid or in the presence of a base, and further in the
presence of a peptide condensing agent if necessary, for example, in the case of Q=0H.
Alternatively, compound (P) represented by the following formula (17) can be obtained by

15  intramolecularly cyclizing synthetic intermediate (L) represented by the above formula (13)ina
solvent at a neutral pH, in the presence of an acid or in the presence of a base, and further in the

presence of a peptide condensing agent if necessary, for example, in the case of Q=0H.

i (17
20 In the above formulae (16) and (17), Ry, R, Rs, Ry, and Z' each are the same as those in
the above formulae (12) and (13).

Preparation of compound (XXV)

The above solvent  includes methanol, ethanol, diethyl ether, tetrahydrofuran, toluene,

25  methylene chloride, and acetonitrile.



70 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-foi iyl-N-(2-hydroxy-ethoxy)-benzamide (121-1,
R2=F, R3=F, R4-2-hydroxyethyl). Synthetic inteediate (E) 5Synthetic intermediate (E) represented by
formula (6): OF (6) wherein, RI, R2, and R3 are thé*Same as RI, R2, and R3 in the above foiLula (1).
Preferred embodiments thereof are the same. RI, R2, R3, and U may comprise protecting group(s)
required for the synthesis. 10For example, R1 is preferably an iodine atom, a bromine atom, an
ethynyl group, or a vinyl group; R2 is preferably a chlorine atom or a fluorine atom; and R3 is
preferably a fluofihe #tove. dcidheintodesfoliiviata a8 @agidupyrémdseriectrisly foHnelaacsricoa@y

15indicajes &3, 122 REMPeiee: BLeracYelisIraHe: which sarhaue 0as1a-dheee subsiitiehisselected

from the groug@cépnsstln%?_c‘)[];éa Cl5 g&l group, a halogen atom, an oxo group, -ORa, -COORa,

_COOCHRA B dh ARG ST B 0bRFYEONRaRD, -SRa, -SORa, -SO2Ra, -NRaRb, -NRaCORDb,

-NRaSO2Rb, -SURNRaRbyaheterdoyicldripthylnand, Alneigtobayt grddig, Trkunetesdeyieie grdup and

the ?ete%%%%i%%%%@ega) may have a substituent 20 selected from the group consisting of a C1-5
p' -

alkyl gro Ra, and -NRaRb The alkyl group may be substituted by a hydroxyl grou 5 alkoxy
group, or an amiRBEGHoRIS: PRELBFAR SERSHINERES Svisptihe EMFW%HW%é I‘%@bpe%gago may be
linked tozpach@ibanie feuboatayedailkyl group or a heterocyclic group; the cycloallcyl group or the

heterocyclic group iy gy A SHRRUIGRL RGeSO 1N ARUD ENSITNG Of ARG AR a0 2

C1.5 alkyl group may be substituted with-ORa. Ra and Rb, which 'may he the same cir
n

different 98 4ER @H%éﬁ?@ﬁ%&@%ﬁ?ﬁf@m@tge synthesis and a base in an appropriate solvent.

10 this case, the above solvent may be dichloromethane, THF, and diméthylforma_mide, and

preferably dichloromethane. |

The above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's
base.

The above peptide condensing agent includes 1,3-dicyclohexylcarbodiimide (DCC),

15 2-ethoxy-1-ethoxycarbonyl-1, 2-dihydroquinoline (EEDQ),
bromo-tris(pyrrolidine)-phosphonium hexaflucrephosphate (PyBrOP),
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
3-hydroxy-4-ox0-3,4-dihydro-1,2,3-benzotriazine (HODBY), and hydroxybenzotriazole (HOBY).

20 The above reaction can be performed typically at about 10°C to about 30°C, preferably
about 22°C (room temperature) for about one hour to about 2 days, preferably about 10 hours.

(4) Production method when Z is a chain substituent having a partial structure -N(OR)CO-R’
This method comprises reacting synthetic intermediate (I) represented by the above
25  formula (10) with a carboxylate derivative (including carboxylic acid) represented by RoCO-Q in
a solvent in the presence of a base or an acid or at a neutral pH, in the presence of a condensing
agent if necessary to thereby obtain compound (S) represented by the following formula (18).
Alternatively, this method comprises reacting synthetic intermediate (J) represented by the above
formula (11) with a carboxylate derivative (including carboxylic acid) represented by RyCO-Q in
30  asolvent in the presence of a base or an acid or at a neutral pH, in the presence of a condensing
agent if necessary, to thereby obtain compound (T) represented by the following formula (19).
Ry represents a hydrogen atom, an alkyl group, or -ORa; the alkyl group may be
substituted by a halogen atom, -ORa, or -NRaRb.
) is -ORe, -OCORc, -NRcRd, or a halogen atom, and Rc and Rd are the same or
35  different and represent a hydrogen atom or a Cy.5 alkyl group.

Ra and Rb are the same or different, and represent a hydrogen atom or a Cy.s alkyl



C1_5 alkyl group; the alkyl group may be substituted by one to three groups selected from a hydroxyl
group, a C1.5 alkoxy group, and an amino group. 7 The group represented by the above (a)
more preferably indicates a 3 to 10-membered heterotyclic group which may have one to three
substituents selected from the group consisting of a CI.5 alkyl group, a halogen atom, -ORa, -NRaRbD,
and an oxo group, and still more preferably indicates a 3 to 10-membered heterocyclic group which
may be substituted by one to 5three hydroxyl groups or C1.5 alkyl groups. The above substituents
except theralgpibesisydwupmndhibgenhatboxpayohe.imkad wkeasretiipr w foamaeyivalias group
ora hetegggyg{{%g@up the cycloalkyl group or the heterocyclic group may have a substituent selected
from the group ¢ ) of -ORa, -NRaRb, and a C1.5 alk ng he substituted with
-ORa. Ra and Rb%?\/ﬁ‘?& @ybcé){ﬁ%ﬂﬁ,ﬂ@tg%ﬂ%é&?%%&%%g gg@h 5G&h atom or a C1-5 alkyl
10group; the alkyl group may b(S substituted by a hydroxyl group, a Ci..5 alkoxy group, or an amino
group. U represents -05CONRd-,R®-, -SO-, -502-, -NRd-, -NRdCO-, -NRdS02-, -SO2NRd-, a
bivalent heteroqygg:fr:pup, Or a bﬁ/alen heteroaryl group. Rd represents a hydrogen atom or a C1.5

alkyl group; the alkyfgroug ybe sybstrtuted by a hydroxyl group, a C1..5 alkoxy group, 150r an
amino group. z. TRe aba IS pr )
O-, -C@NRd- -502- -NRdCO ora heteroaryl group. Rb i |s
preferably a hydrogen atom,Fa methyl group or arq gtg I group. The above U is more preferably
-0-, -CONH-, -502-, -NHCO-, a bivalent imidazolyl 20group, and particularly preferably -0-.
Alternatively, the (a) is referably a 5- or 6-membered heterocyclic group which may be substituted by
one to three hydroxyl %v@s or C15 alkyl groups, and more preferably a [1,3]clioxolan-2-y1 group or a
[1,31clioxan-2-y1 group which may be substltuted by one to three hydroxyl groups or Cl. 5 aIkyI
groups. 25More specifica e

a bromine atom, an ethyn

R3 is a fluorine & m\ﬁ <0t
for example, 541,31d|oxola 1-3,4-
R2=F, 30RgrF> th5-01 (@) 153 41, i¢ligXotar?2y
intermediate (F) represented formula (7) whereln RI, R2 12.3, and R4 are the same as RI, R2,
R3, aﬁd 12.4 in the above formula (1). Preferred embadiments thereof are the same. These may
comprise protecting group(s) required for the synthesis. 5For example, as preferred embodiments, R1
is preferably an idditee dtsmukibtbiitrddidh Fan BahfayRgréupnér ‘%ﬁﬁ’ylaéi?dbp qu§%?@?é?aﬁl’jh§
chlorine atgym@aa(flaprne @R Risipreiarmhyaa didodoeatorar andabdiscpretarably eefyaixyalkyl
group.

| group; the R2 is a chlorine atom or a fluorine atom; the
The compounds represented by the formula (6) |nclude

The above solvent includes dichloromethane, THF, and dimethylformamide. The
above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's base.
10 The above peptide condensing agent includes 1,3-dicyclohexylcarbodiimide (DCC),
2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ),
bromo-tris(pyrrolidino)-phosphonium hexafluorophosphate (PyBrOP),
1-ethyl-3-(3'-dimethylaminopropyl) carbodiimide (EDC), (benzotriazolyloxy) tripyrrolidino
-phosphonium hexafluorophosphate (PyBOP), 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine
15  (HODhBY), and hydroxybenzotriazole (HOBt). Preferable examples include the combination of
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with N-hydroxybenzotriazole (HOB1),
and the combination of 1-ethy1-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HHODOBY).
The above reaction can be performed typically at about 0°C to about 30°C, preferably
20 about 22°C (room temperature) for about one hour to about 2 days, preferably about 10 hours.

Compound I represented by the formula (1) according to the present invention can be
produced, for example in accordance with the following methods. In the following reaction
processes 1 to 4 and descriptions thereof, Ry to R4, Rs, Ro, X, Y, Z, Z', W, Ry, Ry, and compound [



In the above formula (7), a group represented by formula (a): --TA 0 (a) 10indicates a 3 to
10-membered heterocyclic group which may have one to three substituents selected from the group
consisting of a C1.5 alkyl group, a halogen atom, arPBxo group, -ORa, -COORa, -COOCORa,
-CO-[halogen atom], -000Ra, -CONRaRDb, -SRa, -SORa, -SO2Ra, -NRaRb, -NRaCORb, -NRaSO2Rb,
-SO2NRaRb, a heterocyclic group, and a heteroaryl group. The heterocyclic group and the heteroaryl
group in the (a) may have a substituent 15 selected from the group consisting of a C1-5 alkyl group,
-0Ra, angk:NRaRP - Ehehale/l gratn:mayiheababstiuttedlhy B.hydroxyl group, a C1.5 alkoxy group, or
an amino group. The above substituents except the oxo group and the halogen atom may be linked to
each other to f0|n| a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the heterocyclic
Ret Qéstituent selected from the group consisting of -ORa, -NRaRb, and a C1.5 alkyl
group 20 WhICh may be substituted with -ORa. Ra and RI), which may be the same or different, each
represent a hydrogen atom or a C1.5 alkyl gr alkyl group may be subﬁytuted by one to three
groups selecteelfzgfm a hydroxyl graup, 1.5al groupsangdean aml‘_’:no group The group
represented by the apove (a) more pre eralgly indigates a 3 to O rq@mered 25H¥EeYbeyclic group
which may havg ore to three-substit Selected-from the gfoup co ling of-a-€1.5 alkyl group, a
roup, and stilyue efgrabiy igicates a 3 to
10- membered he{erocycllc group whiclt may be substituted by pne to 73 three hydroxyl groups or
C1_5 alkyl groupst The above substituemts except the above oxo group and halogen atom may be
linked to each other to form a cycloalkyl group or a heterocyclic group; the cycloalkyl group or the
heterocyclic ,g{oup may have a substltueggselected from the group cor&gstlng of -ORa, -NRaRb, and a
C1.5 alkyl grouf which may be substituted With -ORa. 5Ra angd Rb, whlchﬁmay be the same or
different, each'Tegre

gresent adhydrogen atom Bts481.5 aliyl grouthhe alkyNgre@p may,be substituted by

a hydroxyl group_@ ii5 4 oxy group, and aplamio droup. * U represents -, -CONRd-, -S-,
-S0-, -S02- - -N-N '®' -NR'(TS'OZCS, -SO2Rd ivale-ﬁf’ﬁeterocyrou b bivalent
heteroaryl gr . Rd &Ad Re \ﬁhlch may be thaSamse 10 ordlifferent, &3 pprese figdrogen atom

or a C1_5 alkyl group; the alkyl group may be substituted a hydroxyl group,m C1_5 alkoxy group, or
an amino group. ' ay comprise protecting gré#ip(s) required for the synthesis.

5
Reaction process 2
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Reaction process 3




The above U is preferably -0-, -CONRd-, -502-, -NRdCO-, the heterocyclic group or  the heteroaryl
group, and more preferably -0-, -CONRd-, -502-, -NRdCO-, or the heteroaryl 15group. Rd is preferably
a hydrogen atom, a methyl group or an ethyl group.87 The above U is still more preferably -0-,
-CONH-, -SO2-, -NIICO-, a bivalent imidazolyl group, and particularly preferably -O-. Alternatively,
the (a) is preferably a 5- or 6-membered heterocyclic group which may be substituted by one to three
hydroxyl groups or C1,5 alkyl groups. 20The (a) is more preferably a 5- or 6-membered ring which
may be sutﬁlituted by one to three hydroxyl groups or Ci.galkyl groups, and U is -0-. Still more
preferably, t ) is a [1,3]dioxolan-2-y1 group or a [1, 31dioxa‘ﬁ-2 y1 group which may be substituted
by one to three{ ydroyl groups or C1-5 alkyl groups. More sppkific
include the case w frere the R1Ag an |od|ne 25atom a bromlne ato

ty, preferred embodlments
N

group; the R2 is a _ . R4 is a hydroxyalkyl
group; and the 1> @ ) e, for example,
5-11,31digxolang 4

. gxy) -benz amide
(R1-1, R2=F; "Synthetic
intermediate (G) Sy nthetlc mtermedrate (G) represented by formul%l (8) whereln Rl represents a
halogen atom, an alkeinyl group, or an alkynyl group;  R2 represents a halogen a{om or an alkyl
group; the alkyl group may be substituted by a hydroxyl 5grayp; and R3 represents a hydrogen atom
or a halogen atom. Z represents an alkylene ghagnshavin to eight car atgers, which may
be substituted by one to three groups represented by WI]; W and WRfwhich ma 8e the same or
different, each represent a C1_5 alkyl group, a 10 halogen atogns an oxo group, a8, -COORa,

-COOCORa, -CO-[halogen atom], -000Ra, -CONRaRDb, -SRa, -SORa, -302Ra, -NRaRb, -NRaCORD,
-NRaSO2Rb, -SO2NRaRb, a heterocyclic group, or a heteroaryl group. The heterocyclic group and the

heteroaryl group may have a substituent selected from the group istng of a C1.5 alkyl group,
-ORa, and -NRaRb. The alkyl group may be substituted by a hydroxyl group, a C1.5 alkoxy group or an
amino group.

Reaction process 4
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15The above substituents except the oxo group and the halogen atom may be linked to each other to
form a cycloalkyl group or a heterocyclic group; the cycloallcyl group or the heterocyclic group may
have a substituent selected from the group consistin@éof -ORa, -NRaRb, and a C1.5 alkyl group which
may be substituted with -ORa; Ra and Rb, which may be the same or different, each represent
a hydrogen atom or a 20C1.5 alkyl group; the alkyl group may be substituted by one to three groups
selected from a hydroxyl group, a C1.5 alkoxy group, and an amino group. Furthermore, the preferred
embodiments of W or W' are the same as thesapove. . The above RI, R2, R3, Z, W, and W' may
comprise profe n g up(s)vreq red for the s ntrnes 25The R1 is preferably an iodine atom, a
bromine ato | grauwp, or a myjq gr thel R2 is preferably a chlorine atom or a fluorine
atom, and bty a flu né’atbm yﬁfhetrc ifitermediate (H) Synthetic intermediate (H)
represented byﬁformula (9): wherein R1 repre@ents a halogen atom, an alkenyl group, or an alkynyl

group; R2 represents a halo%e\n%itom or an alkyl group; the alkyl group may be substituted by a
Yy

hydroxyl 5group; R3 represents drogen a (E a/halogen atom; and R4 represents a hydrogen
atom, an alkyl group, an alkenyl group, or a@_alkynyl group. The alkyl group, the alkenyl group, and the
alkynyl group ghay,have one to three substrtu,ﬁnts selected from the group<ponsrst|ng of -ORa, -NRaRb,
-NRaCORD, a heterpc dic group, and a heterodrylyl0§foup. The heteroc ‘Yrougzand the heteroaryl
group may ha @ e ree substituents sel hegroup consisti i kyl groups, -ORa,
and -NRaRB: Res arfd Rb, which way 1 ifferent _each.r n rogen atoms
ora Cl_5 alkyl oup the alkagr)oﬂLQ! may be stibstituted by a hydroxyl group, a C1_5 alkoxy group, or
an amino group. Lz representgy@n alkylene chaf#having one to eight carbomdatoms, which may be
substituted by one to three groups reprenseted by W. W and W', which may be the same or
different, each represent a C1_5 alkyl group, a halogen atom, an oxo group, -ORa, -COORa,
-COOCOR& ¥k [hajagars atom], -000Ra, -CONRaRDb, -SRa, -SORa, -SO2Ra, -NRaRb, -NRaCORDb,
-NRaSO2Rb, -SO2NRaRDb, a
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20heterocyclic group, or a heteroaryl group. The heterocyclic group and the heteroaryl group may
have substituents selected from the group consistin% of a C1_5 alkyl group, -ORa, and -NRaRb. The
alkyl group may be susbstituted by a hydroxyl group,9a C1_5 alkoxy group, or an amino group.

The above substituents except the oxo group and the halogen atom may be linked to 25each other to
form a cycloalkyl group or a heterocyclic group; the cycloallcyl group or the heterocyclic group may
have a substituent selected from the group consisting of -ORa, -NRaRb, and a C1.5 alkyl group which
may be substituted with -ORa. Ra and Rb, which may be the same or different, each represent a
hyfjrogz@{ggg{{bgq}%ceS&ﬁ alkyl group; the alkyl group may be substituted by one to three groups
selected from a 30hydroxyl group, a C1-5 alkoxy group,; and an amino groyp. 76 Furthermore, the
preferred embodﬁﬁé?f‘ﬂé’%f’WS?s\%/'”&‘ﬂéC‘l’ﬁeég §éﬁﬁiﬁ’§§' E%fgg\‘}giﬁg Corﬁﬁglﬁ@ﬁvreeﬁﬁs e‘ﬁ@/%m and
W' may doraprise protéatiny proupés).regaired foring gymipedis examplEhBuriins, pldfetablpramisdine

atony, a hroine atom, anethynyl Group, aLayiny GraupiSthe,Bhisigierablya eiadngiatom or a
the %e 4

fluorine atom, 3 Is preferably a fluorine atom, and t is, preferably a.hydroxyalkyl group. The
hydroxyalkyl grodRfrizfmne b iectednlsARE fe ASUuEe %ﬁn@}ﬁﬁ?ﬁlg‘?ﬁ%& Vggjir@ﬁ%ym(ﬁqv%%rb sgheted
by formufarQ)a 10) ¢dn® eadibreinRiedépreioentsmplalogengatorthods dekenlyt  romubbickrkaikyny |

group;

literature (F. Mongin, E. Marzi, and M. Schlosser, European Journal of Organic Chemistry,
2771-2777 (2001) or A. Groweiss, Organic Process Research & Development, 4, 30-33 {2000))

10 or similar methods thereto,

Preparation of S-vinvibenzoic acid derivative (ITI)

5-Vinylbenzoic acid derivative (IIT) can be obtained by, for example, reacting

5-iodinated or 5-brominated benzoic acid derivative (II) with a vinylated organic metal reagent
15 in an appropriate solvent in the presence of a transition metal catalyst.

The above solvent includes, for example, dimethylformamide, THF (tetrahydrofuran),
DMSO (dimethyl sulfoxide), isopropanol, methanol, and ethanol, and preferably, THF or
isopropanol is used.

As the above transition metal catalyst, for example, palladiumn complex can be

20 preferably used. As the palladium complex, for example, Pd(PPhs)s, (PACN)PdCla,
(MeCN),PdCly, and (PPhs);PdCl; can be used.

The above vinylated organic metal reagent includes, for example, vinylated organic
magnesium, vinylated organic aluminum, vinylated organic silicon, vinylated organic boron,
vinylated organic zine, and vinylated organic tin. Among them, vinyl organic tin (Stille's

25  method) or vinyl borate (Suzuki's method) can be preferably used. If necessary, it is possible to
add an appropriate base such as t-butylamine, triethylamine, or Hunig's base in the reaction
systern.
The reaction can be performed typically at about 15°C to about 130°C, preferably about
60°C for about four hours to about four days, preferably about 10 hours.
30 The reaction can be easily performed with reference to the following literature.

a) I. K. Stille, Angew. Chem., Int. Ed. Engl. 1986, 25, 508-524.

b) N. Miyaura, A. Suzuki, Chem. Rev. 1995, 95, 2457-2483

c) A. Suzuki, J. Organomet. Chem., 1999, 576, 147-168.

d) Suzuki, A, In Metal-Catalyzed Cross Coupling Reactions; Diederich, F., Stang, P. J., Eds.;
35  VCH: Weinheim, 1998; pp49-97.



R2 represents a halogen atom or an alkyl group; the alkyl group may have a hydroxyl group as a
substituent; and 15R3 represents a hydrogen atom or a halogen atom. Z represents an alkylene
chain having one to eight carbon atoms, which may BR substituted by one to three groups represented
by W'. W and W, which may be the same or different, each represent a C4.5 alkyl group, a halogen
atom, an oxo group, -ORa, -COORa, -COOCORa, -00-[halogen atom], -000Ra, 20 -CONRaRb, -SRa,
-SORa, SOZRa NRaRb NRaCORb NRaSOZRb SOZNRaRb a heterocyclic group, or a

3 13(:] [l have substituents selected

from the group C%”é‘ﬁféﬂ zmelsw YE&(Q&@@&B%&OQME%@%TW@ e STRUPLR R B
substituted by a hydroxyl group, a C1.,5 alkoxy . groua or.an ami groglﬁf The above substituents

except tEHS GRETHFEVRUNG RAD e TR B Rty s &P E8YOPR Gy Eloalkyl group
or a hetepeefraticegrasipyitier eyelaallcyhgrborps dieshs edtencryaiimigtoopmat/(NeVe08/ 64BSbiradt
selegted from ihe R @aﬁ'svn@ %ﬁ%ﬂg"ﬂﬁ&%@nﬁ 3 @Al hgmuRyvichmay ke sybstituted

with -ORa. Ra and which ma e same or different, each represent a ﬁydrogen atom or a

C1-5 alkﬁ%aﬁnﬁ?élﬁﬂ@ﬁ&ﬁéb il ge%ﬁt‘ﬁﬁéﬂlﬁ%ﬁ@% rBE'§t8ups selected from a
B?hydroxyl groups getificalaikcheyrgnotipn and Enpanitnmeidypeeketithefrvone] ez pre feiredesrdtodiments
of W or 0 : [
protectin ﬁ g‘ﬁg? %?%Elre ?’ %gg\g%ﬁ%é%% oﬂ]ﬁl‘f% &g{%ﬁ?ﬁ%%egﬁléaa;é%gﬂ%}ggﬁr?% ;Et%lgﬁﬁga
atom, an F‘Fi/nyl group, or a vinyl group, the R2 is preferably a chlorine atom or a fluorine atom, and
the R3 is preferamhe’vlaﬁuo&i@@l%ﬁmnﬁyﬂébem iniehiediafe ) nS yoilinetic intkpredetiabéy(T}epresented
by formula (11). 3gwherein3 Efﬁﬁ%”&%&ilﬁ%ﬂ&% RIA AR SKEIMAUD. g anlkyny aroup; R2

represents a halogen Atom or an rou roup ma ve a hydroxy| group as a
Subsmuehpxamethyldlsﬂamde hthlum n- uiy odium ydride, and sodmm amide, and preferably

lithium isopropylamide or lithium hexamethyldisﬂamde.
The above reaction can be performed typically at about -78°C to about 25°C for about
15 four hours to about four days, preferably about one day.

Preparation of hvdroxamic acid derivative (VID

A 2-phenylamino-5-vinylbenzoic acid derivative (V) can converted into a hydroxamic
acid derivative (VII) by reacting (V) with a hydroxylamine derivative (VI) represented by

20  NH,OR, in an appropriate solvent in the presence of a condensing agent for peptide synthesis
and in the presence or the absence of a base.

The above solvent includes dichloromethane, THF, and dimethylformamide, and
preferably dichloromethane.

The above base includes triethylamine, Hunig's base, or DBU

25 (1,8-diazabicyclo[5.4.0j-undecene), or DMAP (4-dimethylaminopyridine), and preferably
Hunig's base.

The above peptide condensing agent include 1,3-dicyclohexylcarbodiimide (DCC),
2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ),
bromo-tris(pyrrolidino)-phosphonium hexafluorophosphate (PyBrOP),

30 1-ethyl-3-(3'-dimethylaminopropylcarbodiimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
3-hydroxy-4-0x0-3,4-dihydro-1,2,3-benzotriazine (HODBY), and hydroxybenzotriazole (HOBY).
Preferable examples include the combination of
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with N-hydroxybenzotriazole (HOBY),

35  and the combination of 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with
3-hydroxy-4-ox0-3,4-dihydro-1,2,3-benzotriazine (HODhB?).



R3 represents a hydrogen atom or a halogen atom; and 15R4 represents a hydrogen atom, an alkyl
group, an alkenyl group, or an alkynyl group. The allgl group, the alkenyl group, and the alkynyl group
may have one to three substituents selected from th 1group consisting of -ORa, -NRaRb, -NRaCORDb,
a heterocyclic group, and a heteroaryl group. The heterocyclic group and the heteroaryl group may
have one to three substituents selected from the group consisting of a C1;5 alkyl group, -ORa, and
-NRaRb. Ra and Rb, which 20may be the same or different, each represent a hydrogen atom or a
C1_5 alkyl groupTtieeshikig mpasuiomray be sefistmedtybicalhyeiraketgtotp ta @ios alkxpertupbiar an
amino greuhe 22°C4FSRERSR anRlkieRs RPN Lo teigikear BRI S BIHIGN mewrhe
substituted by one to three groups represented by W. W and W', which may be the same or different,
each represent a C1.5 alkyl group, a 25 halogen atom, an oxo group, -ORa, -COORa, -COOCORa,
Yoewestoon] ofGddEadeC@NRaRD, -SRa, -SORa, -SO2Ra, -NRaRb, -NRaCORb, -NRaSO2Rb,
-SO2NRaRb, a hgteiaeyeimar ki QR Re(eatylarrsp cfeRedEreYHgIgayRandthe Beteroaryl
group may have substituents selected from the .group consisting of a.C1.5 alky| group, -ORa, and
-NRaRb. F#& 3k Yé%dﬁ‘?&&? E@§%&%?&%@g§ﬁ%%ﬁ9lad}8€&%@% %ﬂﬁ%ﬁ}‘group, or an amino
group 30as subsfitheatsvd SoRhatdbole sublitudintsdxtept thehbxompasgnand timthifogpentsm may
be linkedrig £ashAIBAIHRIOMR-BaMeloAllV G50UR Ir adigiSTeCY i G A, heeysialkyl group or the

heterocyclic group may have a substituent selected from the group consisting of -ORa, -NRaRb, and a
C1.5 alkyF§PORRWH# fhay be substituted with -ORa. 5Ra and Rb, which may be the same or
difféfent, each refitessainia bydltodenatormnioe aded asoakkyh gniup; te silstsgbum malaperisdbstituted
by one to,thyee.Qroups %@@%H@WP@%&E&UQ a C1,5 alkoxy group, and an amino group.

Furthermore, the preferred embodiments of W or W' are the same as the above. .~ The above RI,
R2, R3, R4, Z, W BR@RVEECinn SRR pRSIERTRELRaURRYY rqthrad H0ra derdephifeSisPreterahlg Ry is
preferablytasiodite @tom, @hperatns: pfonmbantethy hylgsouphonarwinyhgropm fthebRAlmprdferably a
chlorine e#(g or a fluorine atom, the R3 is preferably a fluorine atom, and the R4 is preferably a
hydroxyalkyl group. The hydroxyalkyl group may be protected. 15Synthetic intelediate (K) Synthetic
intetediate (K) represented by formula (12):

Preparation of compound (1)
An aldehyde (VIII) can be converted into compound (I) by reacting (VIIT) with

compound (IX) in an appropriate solvent in the presence of an appropriate reducing agent and if

necessary an appropriate acid.

20 The above solvent includes methanol, ethanol, diethyl ether, tetrahydrofuran, toluene,
and methylene chloride.

The above reducing agent includes sodium boron hydride, sodium boron cyanohydride,
triethylsilane, lithium aluminum hydride, diisopropyl aluminum hydride, borane-pyridine
complex, and decaborane.

25 The above acid includes acetic acid, hydrochloric acid, trifluoroacetic acid,
trifluoroboron-diethyl ether complex, trimethylsilyl triflate, BiCls, trifluoromethanesulfonic acid,
p-toluenesulfonic acid, and pyridinium-p-toluenesulfonic acid.

The above reaction can be performed typically at about -78°C to about 120°C for about
one hour to about two days.

30 The reaction can be easily performed by, for example, using methods described in the
following literature or similar methods thereto.

a) Daniel Dube and Adrew A. Scholte, Tetrahedron Letters, 1999, 40, 2295-2298
b) Koich Fukase, Yoshiyuki Fukase, Masato Oikawa, Wen-Chi Liu, Yasuo, Suda, and Sheichi
Kusumoto, Tetrahedron, 1998, 54, 4033-4050

35 ¢) Seung Hwan Lee, Yong Lune Park, and Cheol Min Yoon, Tetrahedron Letters, 1999, 40,

6049-6050



(12) wherein R1 represents a halogen atom, an alkenyl group, or an alkynyl group; 20R2 represents a
halogen atom or an alkyl group; the alkyl group may have a hydroxyl group as a substituent; R3
represents a hydrogen atom or a halogen atom; anogé is -ORc, -000Rc, -NRcRd, or a halogen atom,
Re and Rd are the same or different, and each represent a hydrogen atom or an alkyl group. 25Z'
represents an alkylene chain having one to five carbon atoms, which may be substituted by one to
three groups represented by W. W' preferably represents a C1.5 alkyl group, a halogen atom, an oxo
group, -QRaMEOOREIC CACORE B0 HegaMionhn)FoREhi CONRaRBY csikazu SORENLSO2Ra,
'NRaRb'C#NaI%ﬁgE RRy \ mg%_zgg)ZNRaRb, a heterocyclic group, or a heteroaryl group. 30The

r

heterocyclic group and the heteroaryl group may have substituent e from the group consistin
of a C1.5hIkyidrdti2oRaCsaan ﬁﬁ@%l%‘r‘gugﬁég/%%\?g%h%i xyl 79 group, a C1_5 ’

alkoxy group, or an amino group as substituents. The above substituents except the oxo group and the

halogen tom.may gel'g§ed to each other to form a cycloalkyl group or a heterocyclic group.The
}gmup‘@g‘%_%‘[r

cycloalk € heterocyclic group may have a substituent selected fr rp the group consisting
of -ORa, -NRaRbREAEHATEIS &kl 1§ BUGHR ﬁ?ﬁ‘éﬁpﬁ‘éf%%@?ﬂﬁwqb‘%. fromp 4 and Rb, which
may be thesamgiandifpentngaehspresédethydogeén tiowndn G1ios afipkgsdupy theratkys group
may b(_a s&ggy%ted %{ngg to three groups selected from a hydroxyl group, a C1,5 alkoxy group, and
an amino group. W"is'more preferably a group represented by the following formulae, -OH, -OMe, -OEt,
10 -OCHZOH, -0(CH2)20H, -0(i-Pr), -0(n-Pr), -CONH2, -CONHMe, -CONHEt, -CONH(n-Pr),
-CONH(i1REb aeGINME 2ar N (BIMe, -S02Me, -SOMe, -SMe, -NH2, -NHMe, -NH CH20H, -NH (CH2)
-2NO II:||’C-(I)\I((rI1\{IIS?’$ I(-)er_C_; %Elfﬁ%lﬂo :[S:‘afl\llrlgfﬁjze’n'zlggg hile &éH&%QM%)‘WSgg%ﬁ&{uﬁgEt:'arbonyl

(X) in accordance with the method for converting a hydroxamic acid derivative (VII) into a

carbonyl (VIII) described above.

More specifically, the conversion can be accomplished by reacting a

15 2-(4-iodophenylamino)-5-vinylbenzoic acid derivative (V) with an appropriate oxidizing agent in

an appropriate solvent.
The appropriate solvent includes THF, diethyl ether, dichloromethane,

dimethylformamide, DMSO, chloroform, carbon tetrachloride, or acetonitrile, and preferably
THF and dichloromethane. The above oxidizing agent includes ozone, osmium

20  tetroxide-sodium metaperiodate, and ruthenium chloride-sodium metaperiodate. The above
reaction can be performed typically at about 10°C to about 30°C, preferably about 22°C (room
temperature) for about two hours to about two days, preferably about 10 hours.

Preparation of compound (XITY

25 A carbonyl (X) can be converted into compound (XI) in accordance with the method for
converting an aldehyde (VIII) into compound I described above.

More specifically, the conversion can be accomplished by reacting a carbonyl (X) with
compound (IX) in an appropriate solvent in the presence of an appropriate reducing agent and if
necessary an appropriate acid. :

30 The above solvent includes methanol, ethanol, diethyl ether, tetrabydrofuran, toluene,
and methylene chloride.

The above reducing agent includes sodium boron hydride, sodium boron cyanohydride,
triethylsilane, lithium aluminum hydride, diisopropyl aluminum hydride, borane-pyridine
complex, and decaborane.

35 The above acid includes acetic acid, hydrochloric acid, triflucroacetic acid,

trifluoroboron-diethyl ether complex, trimethylsilyl triflate, BiCls, trifluoromethanesulfonic acid,



Furthermore, the preferred embodiments of W' are the same as the above. 15The above RI, R2, R3,
E, Q, and W' may comprise protecting group(s) required for the synthesis. The Rl is preferably
an iodine atom, a bromine atom, an ethynyl group, ota vinyl group, the R2 is preferably a chlorine
atom or a fluorine atom, and the R3 is preferably a fluorine atom. 20Synthetic intermediate (L)
Synthetic intermediate (L) represented by formula (13): Ra, 0 HN R2 R3R1 0(13) wherein R1
represents a halogen atom, an alkenyl group, or an alkynyl group; 25R2 represents a halogen atom or
an alkyl grenlpethenbiayicgrcidp maphadieiachydtobadngsolifpss acslibstituent; R3 represents a hydrogen

atom or a ha'oge‘ﬁ? (90, B0k c+134 LERIRSERIS A RHANQSEM A AR YO0 HBedM alkanyb 0By, OF

an alkynyl group. The alkyl group, the alkenyl group; and the alkynyl group may have one to three
substituetits BeIE PSR #385group consisting of -ORa, -NRaRb, -NRaCORb, a heterocyclic group,

and a heteroary! 18@ grattjpnlde beterabyplicigroap andahexhetptaaryingrouwphodsdessitbedendithree
sub |tue&%§%§§ﬁgrg&% %}%Qﬁﬂﬁprﬁg’@ﬁ%@iﬁgﬁfi& CI-5 alkyl group, -ORa, and -NRaRb. Ra and RbD,
e the same or different, eac

which ma represent a hydrogen atom or a C1, | group; the alkyl

group may beaisshiehear) A0 dxyrERlGp lelebegralk %dﬁ%ﬁ“a%é?ﬁ?ﬁﬁ% roup.

b) Koich Fukase, Yoshiyuki Fukase, Masato Oikawa, Wen-Chi Liu, Yasuo, Suda, and Shoichi

Kusumoto, Tetrahedron, 1998, 54, 4033-4050

¢} Seung Hwan Lee, Yong Lune Park, and Cheol Min Yoon, Tetrahedron Letters, 1999, 40,
10 6049-6050

d) Makoto Wada, Sonoe Nagayama, Kaori Mizurtani, Ryoichi Hiroi, and Norikazu Miyoshi,

Chemistry Letters, 2002, 248-249

e) Kikkugawa, Y., Ogawa, Y., Chem. Pharm. Bull., 1979, 27, 2405-2410

15 Preparation of compound I {1)

Compound (XI) can be converted into compound I in accordance with the method for
converting a 2-(phenylamino)-5-vinylbenzoic acid derivative (V) into a hydroxamic acid
derivative (V1I) described above.

More specifically, compound I can be obtained by reacting compound (XI) with a

20 hydroxylamine derivative (VI) represented by NH;OR4 in an appropriate solvent in the presence
of a peptide condensing agent and in the presence or the absence of a base.

The above solvent include dichloromethane, THF, and dimethylformamide, and
preferably dichloromethane.

The above base include triethylamine, Hunig's base, or DBU, and preferably Hunig's

25  base.

The above peptide condensing agent include 1,3-dicyclohexylcarbodiimide (DCC),
2-ethoxy-1-ethoxycarbonyl-1,2-dihydroguinoline (EEDQ),
bromo-tris(pyrrolidino)-phosphonium hexafluorophosphate (PyBrOP),
1-ethyl-3-(3'-dimethylaminopropyljcarbodiimide (EDC),

30 (benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HODhBt), and hydroxybenzotriazole (HOBt).
Preferable examples include the combination of
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with N-hydroxybenzotriazole (HOBY),
and the combination of 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with

35  3-hydroxy-4-o0x0-3,4-dihydro-1,2,3-benzotriazine (HODhBt).

The above reaction can be performed typically at about 10°C to about 30°C, preferably



57 represents an alkylene chain having one to five carbon atoms, which may be substituted by one to
three groups represented by W. W' preferably (ra(%gresents a C1.5 alkyl group, a halogen atom, an
0XO0 group, -ORa, -COORa, -COOCORa, -00-[halogenh’atom], -000Ra, -CONRaRb, -SRa, -SORa,
-SO2Ra, -NRaRb, -NRaCORDb, -NRaSO2Rb, -SO2NRaRb, a heterocyclic group, or a heteroaryl group.
10The heterocyclic group and the heteroaryl group may have substituents selected from the group
consisting of a C1,5 alkyl group, -ORa, and -NRaRb. The alkyl group may be substituted by a hydroxyl
group, a ©ns aAKExrepouprareariedifor ghoup oThbambdvalbuisttaals exsdptalils ayergiéuprard the
halogen atom may be linked to each other to foto, a cycloalkyl group or a heterocyclic group; the
cycloallcy] group or the heterocyclic group may have a substituent 15selected from the group
consistiné%%@%ﬁégb, and a C1..5 alkyl group which may be substituted with -ORa. Ra and Rb,
which may be th&sastieropuitiessehis eachxample senteshiairorpmingnfroracenBaiid/({oup; the alkyl
group m%x‘ﬂ%aﬁﬁﬁﬁtﬂﬂégw@ﬂﬁ,%%ﬁ&ﬁﬁ?%ﬁg'@&%ﬁﬂoﬁﬁﬂé ?@%%MEQW&@@&%Y@@{@XV group,
and an amino group. 20W' is.more preferably a grqQup represente the following formulae, -OH,
-OMe, -OEt, -ocWZE@P%@}%H@O’({W%&H&W@@% H@,@%‘@%?%&—?étw- NHSTR:PY),
-CONH (itRomifzOiivbe 21 «GIONGE Yivie, <80 2kt€;r=BQNtalis8 MiomNH2, -NHMe, -NH CH20H, -NH
(CH220H, NMGICH HARH N M MENIS1 NHEQME: NMSCOMR, NHCOE:

-NHCO(n-Pr), or -NHC urthermore, the preferre odiments of W' are the same as the

Pr
above. UNSEPEERENIOS PRSI RERECHF SARRESUPStoTIOR AR E REPATBTHE S SATEASH BffEReH and
repi€senta fijdrogerndtomtiore € 1-B otk greprpsch et ueiRl, R2hR <3rtg, Wonandha) areay comprise

protecting groun(sheanired.foriha sypihesis, 34TRe Ri Sdusiriahlyaainding iam.araming,atom,

an ethynyl group, or"a vinyt group, the R2 is preferably a chlorine atoim or a fluorine atom, the R3 is
preferabl§ HuBHNb SR, the R4 is preferably a hydroxyalkyl group, and the hydroxyalkyl group may

be protected. Methods for producing compound (1) according to the present invention using these
syntheticﬂéﬁigquatgécgé ﬁgﬂﬁ@fﬂ-gja) include the following methods (1) to (4). 35 (1) Production
method -Y-Z-

15 Compound (XII) can be converted into compound (I-a) using, for example, Sonogashira

method described in literature (K. Sonogashira, Y. Tohda and N. Hagihara, Tetrahedron Lett. 16,
4467-4470 (1975)). Specifically, compound (I-a) can be obtained by reacting compound (XII)
with alkyne in an appropriate solvent, e.g., THF, in the presence of a catalytic amount of
palladium complex, e.g., (PPhs),PdCl;, as well as a catalytic amount of a copper reagent, e.g..

20  copper iodide, and an appropriate base, e.g., triethylamine or Hunig's base. The above reaction
can be performed typically at about 10°C to about 100°C, preferably about 40°C to 60°C for
about two hours to about two days.

Preparation of compound (1-b) (1)

25 Compound (XII) can be converted into compound (I-b) in accordance with the method
for converting a 5-iodinated, 5-brominated benzoic acid derivative (II) into a 5-vinylbenzoic acid
derivative (111) shown in reaction process 1.

More specifically, compound (I-b) can be obtained by reacting compound (XII) with a
vinylated organic metal reagent in an appropriate solvent in the presence of a transition metal

30  catalyst. The above solvent includes dimethylformamide, THF, DMSO, isopropanol, methanol,
and ethanol, and preferably THF or isopropanol.  The above transition metal catalyst includes,
for example pailadium complex, and specifically Pd(PPha)4, (PhCN);PACl,, (MeCN),PdCl,, or
(PPhz);PdCl,. The above vinylated organic metal reagent includes, for example, vinylated
organic magnesium, vinylated organic aluminum, vinylated organic silicon, vinylated organic

35  boron, vinylated organic zinc, and vinylated organic tin. Preferable examples include vinyl

organic tin (Stille's method) or vinyl borate (Suzuki's method). If necessary, it is possible to add



This method comprises reacting synthetic intermediate (E) represented by the above formula (6) with a
reducing agent in a solvent at a neutral pH or in the presence of an acid, to thereby obtain compound
(M) or (M') represented by formula (14) or (14') resp étively. Alternatively, this method comprises
reacting the synthetic intetinediate (F) represented 5by the above formula (7) with a reducing agent in
a solvent at a neutral pH or in the presence of an acid, to thereby obtain compound (N) or (N')
represented by formula (15) or (15') respectively. 10In the formulae (14), (14", (15), and (15), Rt, R2,
R3, R4, andippegchtarbetiessseime aicthpbeninghetidiyuttads)ddunz)s hashafremerasi ¢asystem), (15),
and (15), Z corresporls, o B yrlzes aisns.chain aiige, chaxs @rcnrlinraptessats:asly

alkylene chain havin % one to eight carbon atoms, which ma)%be substituted by one to three groups

representBEWPIE ﬁP@f&rﬁHWﬁBﬁﬁ&@?%Pﬁréﬂﬂf daRse R FERIINEPGPS 0] BBRSisting of a C1.5 alkyl
group, 15 a halo@ér atacncarcaxbagaily, peRam@DORa fOQOECORE; fil-fralpdderaitom], -000Ra,

-CO%IRa T %Rgtﬂﬁo e@%R}% mg@ngn@Riigg@% -MRap@2Rb, -SO2NRaRDb, a heterocyclic
group, and a heteroaryt% oup. he eteroc%g%:?gg and the heteroaryl group in the (a) may

have sub3lithieAfdyéeide dSﬁléHJF‘th@b@FBu%eé’oﬁg H%Sélkyl group, -ORa, and -NRaRb. The
alkyl group 20rsay:lkave ofpvdoenyl. gibe,d ©B.5 adlkdxXy gretip, or an amino group as a substituent.

The abovg DRI SN REERL L RASARANLIE gréggerbﬁror%ga@me finkaehip pachsether to

form a cycloalky g’roup or a heterocyclic group; th loalkyl group or the heterocyclic group may
have a s&@ﬁu@ﬁ@@é@té@?&rﬂ%%oup consisting of -ORa, -NRaRb, and a C1.5 alkyl group which
may (pe substituted with -ORa. 25The above W includes more preferably a group selected from the
group co istingt.of a82C1.5 a& ¥I p, a halogen atom, -ORa, -NRaRb, and an oxo group, and still
more prelgrggfy'a—ﬁyﬁax%pgrmgmﬂa@l 5 alkyl group. The above substituents except the oxo group
and the halogen SlempeindKE ihraraschr AR EFoRFraIBEIBEIRYIEFIRD raﬁr@@r

the cycloglkvh@rousraitisgieteraeyialic araysaaydiayen subisitdntiheloeted deast Itlil&igﬁowmlyst

Sconcistifg of0he, NEaRbaead 2 Sl oy e ey bocRs ey gj;poe%n@@dand Rb,

which ma K& S&me or erent eac represent a rogen atom or a roup; the alkyl
grodp matyeadvustitheed WY orie ] éronmieééréittﬁd)fﬁo?ﬁ @KW@@XW‘QP@W@ erBMEAPgroup,
and an aRipR.@LadRbout two §Resabove solvent includes methanol, ethanol, diethyl ether,
tetrahydrofuran, toluene, 10methylene chloride, and acetonitrile. The above reducing agent
mcludes sodlum boron hydrlde sodium borocyanohydride, triethylsilane, trimethylsilane, lithium

e priisgssrdpyl aluminum hydride, borane-pyridine complex, decaborane, diborane,

borane- dlmethylsztté%t%&&m@ssbpr@aeemﬁpwm@&és hyEEREe R ANGRPOmEYJEsie s samBrumdl)

|od|de anf% tnb tyltsn g‘gr%ggl%ﬂy compound (I-¢) having Y=0O (oxygen atom) and W=0H, from

compound (X} or (VIII).

Preparation of compound (XIV)
An acetal compound (XIV) can be prepared by reacting carbonyl compound (X) with a

25 diol (XIII) in an appropriate solvent in the presence of an acid in a catalytic amount.
The above solvent includes THF, DMF, and dichloromethane.
The above acid includes p-toluene sulfonic acid, camphor sulfonic acid, hydrochloric
acid, and pyridinium-p-toluenesulfonic acid.
The reaction can be performed typically at about 10°C to about 30°C, preferably about

30 22°C (room temperature) for about one hour to about two days.

Preparation of compound (XV)
Carboxylic acid (XIV) can be converted into hydroxamate ester (XV) in accordance

with the method for converting a 2-(phenylamino)-5-vinylbenzoic acid derivative (V) into a
35  hydroxamie acid derivative (VII) described above.
More specifically, compound (XV) can be obtained by reacting compound (XIV}) with a



15Preferable examples include, diisopropyl aluminum hydride, sodium boron hydride, and
triethylsilane. The above acid includes acetic acid, hydrochloric acid, trifluoroacetic acid,
trifluoroboron-diethyl ether complex, trimethylsilyl triflate, BiC13, A1C13, titanium tetrachloride, and
trimethylsilyl chloride. 20The above reaction can be performed typically at about -78C to about 120C
for about one hour to about 2 days. (2) Production method when Z is -Y-Z-W (2) Compound (1)
represented by the above formula (10) can be obtained by reacting 25synthetic intermediate (G)

representediey tanappderrariting (&) wrreseriasURIg AeieRe i arsanpsppaaty aueRl BHPE s TpRee

presence,phRpie &H@éﬂ@ﬁg@gema@mqb@kgeﬁwsﬁnmwem abQ\Basf@Iana (11) can be

obtained by reac nthetl |nt rm date H) repre ente ove 9) Wi reducing
agent in a solve Tﬂj% :ﬁ{ neutra p ?or |§1 fe p(rce}%erie of anaci he a H?\?é#[dlﬁc%lﬁcge

methanoprefhm%:i’, didtlsypateiewtrahydrofuran, toluene, methylene chlorlde, and acetonitrile.
The above reducing: agent sk dassRHBIRARM MY dHiee SOsHWN RANeIT G Yaa Ry eHislsly tHetgsilane,

trimethyI??jfl ne, lithium aluminum hydride, diisopropyl aluminum hydride, borane-pyridine complex,
decaboralfé&- diborane, borane- -dimethylsulfide complex, 35borane-THF complex, zinc boron hydride,

and tributyltin hydridestRrsfoenbijs sotdensivaregenymebiiairite; Gopplohdrotenr bydiiimedaiBhdsilane,
and borapespyridine.aoeplexean ber 3eHngluged e abpygyacid includes acetic acid, hydrochloric

ALC13, (e S AETLA G A A ﬁﬁﬁsﬁ%? a@f%‘%?%%% B ies molude diohioroacetic
acid 05hytiretiyledic€ Heldnathot aiftwommapeticabidgliimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
3-hydroxy-4-ox0-3,4-dihydro-1,2,3-benzotriazine (HODOBt), and hydroxybenzotriazole (HOBt).
Preferably, the combination of 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with
N-hydroxybenzotriazole (HOBt), and the combination of
15 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (FHODABt) can be included.
The above reaction can be performed typically at about 10°C to about 30°C, preferably
about 22°C (room temperature) for about one hour to about two days, preferably about 10 hours.
An aldehyde (VIII) can be converted into a cyclic acetal (XV) by the same method as
20  the above method for conversion of an  aldehyde (X) into a cyclic acetal (XIV). More
specifically, the conversion can be accomplished by reacting acarbonyl compound (VIII) with a
diol (XIII) in an appropriate solvent in the presence of an acid in a catalytic amount.
The above solvent includes THF, DMEF, and dichloromethane.
The above acid includes p-toluenesulfonic acid, camphor sulfonic acid, hydrochloric
25  acid, and pyridinium-p-toluenesulfonic acid.
The reaction can be performed typically at about 10°C to about 30°C, preferably about

22°C (room temperature) for about one hour to about two days.

Preparation of compound (I-¢)

30 A cyelic acetal (XV) can be converted into compound (I-c) by reacting a cyclic acetal
(XV) with an appropriate reducing agent in an appropriate solvent and if necessary in the
presence of an appropriate acid.

The above solvent includes methanol, ethanol, diethyl ether, tetrahydrofuran, toluene,
methylene chloride, and acetomtnle.

35 The above reducing agent includes sodium boron hydride, sodium boron cyanohydride,

triethylsilane, trimethylsilane, lithium aluminum hydride, diisopropyl aluminum hydride,



The above reaction can be performed typically at about -78C to about 120C for about one hour to
about 2 days. (3) Production method when Z is a hegs},rocyclic group 10Compound (0) represented by
the following foimula (16) can be obtained by intramolecularly cyclizing synthetic intermediate (K)
represented by the above foimula (12) in a solvent at a neutral pH, in the presence of an acid or in the
presence of a base, and further in the presence of a peptide condensing agent if necessary, for
example, in the case of Q=0OH. Alternatively, compound (P) represented_hy the following foimula (17)

can be oBRARNSPEY HBS SRERISTe dRsRPERA ARP SRR TR E R R 9 eprarlst P B e bove
foimula (2Shislex Sepdendeat, ainebtaliphldridhespresanceIdf adideidind inbheypiedsderlaf a base, and

further ingh e i [ i I le.in:the e of Q=0H.
16) (0 T B T e P B e 8 s those
in the abBVelslFHanse (12) and (13). Preparation of compound (XXVI The above solvent
inclgles methandhettareladbihyhethesceitdydrofurahioliened2 bifetiene chtadide, and
acetonitrile 4 84 The abqgve, acid includes.AlMe3.acetig acid, hydr orig, agid, tri ic
el SR ot R MR IS B e S
tetrachIo?@@?ﬁﬁéﬁﬂﬁh@th&f@ﬂ’yﬁ‘éﬂmi@@ﬁhwes‘#ﬁ@@%é pdstupnasilésiaesidianthe, Hunig's base,
DBU, sogitethyiaisiuenstBpeiassiumn carbonate. The above reaction can be performed

CE o, compount ELE (L7 R B e By SR A LA Gbe Fo B o AR it
agéift forgpegtie sypbhetisvan@wsbase in an appropriate solvent. In 10this case, the above solvent
may be dichloromethameycTeiutidRd:shnpethyfermanmides andrrefeda iy cittaenmetignewing
literature or similar methods thereto,
a) E. L. Eliel, V. G Badding, and M. N. Rerick, J. Am. Chem. Soc., 1962, 84, 2371.
b) A. R. Abdum-Nur, and C. H. Issidorides, J. Org. Chem., 1962, 27, 67.
15 ¢) L. I Zakharkin and I. M. Khorlina, Izvest. Akad. Nauk 8.S.8.R., Otd. Khim. Nauk. 1959,
2255; Chem. Abs. 1960, 54, 10837h.
d) W. L. Howard, and J. H. Jr. Brown, J. Org. Chem., 1961, 26, 1026.
e) B. Fleming, and H. 1. Bolker, Can. J. Chem. 1974, 52, 888.
f) L. I. Zakharkin, V. L. Stanko, Y. A. Chapovskii, Izvest. Akad. Nauk S.5.S.R., Otd. Khim. Nauk.
20 1962, 1118; Chem. Abs. 1962, 981b.
g) D. A. Hove, and A. Jordan, Tetrahedron Lett., 1978, 19, 1357.
h) T. Tsunoda, M. Suzuki, and R. Noyori, Tetrahedron Lett., 1979, 20, 4679.
1) D. N, Kursanov, Z. N. Parnes, N. M. Loim, Synthesis, 1974, 633.
7) H. Kotsuki, Y. Ushio, N. Yoshimura, and M. Ochi, J. Org. Chem., 1987, 52, 2594-2596.
25 k) B. Bartels, and R. Hunter, J. Org. Chem., 1993, 58, 6756-6765.
1) G. Adam, and D. Seebach, Synthesis, 1988, 5, 373-375.
m) B-Z. Zheng, M. Yamauchi, H. Dei, S-1. Kusaka, K. Matusui, and O. Yonemitsu, Tetrahedron
Lett., 2000, 41, 6441-6446.
n) T. Ohta, T. Michibata, K. Yamada, R. Omori, 1. Furukawa, Chem. Commun., 2003, 10,
30 1192-1193,
0) Org. Prep. Proc. Int. 1985, 17, 11.

Reaction process 5

Reaction process 3 is an example process for preparingcompound I represented by the
35  formula (1), particularly compound (I-d) having Y=-NHO-, from compound (X)) or compound
(VII).



The above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's base.

The above peptide condensing agent includes 1,3-dicyclohexylcarbodiirnide (DCC),
152-ethoxy-Il-ethoxycarbony1-1, 2-dihydroquinoline (EDQ), bromo-tris(pyrrolidino)-phosphonium
hexafluorophosphate (PyBrOP), 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HODhOBt), and hydroxybenzotriazole (HOBt). 20The
above reaction can be performed typically at about 10C to about 30C, preferably about 22C (room

temperatlgllrsl élgilgg%;gtcgﬂ,% mﬁg@mut 2 days, preferably about 10 hours. (4) Production method
when Z is a"chain substituent having a partial structure -N(OR)CQ-R' Thig method comprises, r %ting
synthetic interme@%@éd@?@ﬁ@%g@eoﬁf’m@%%%% GE a%?:‘é?ﬂ&ﬁ}%?g a%ﬁ)%a%z
(incIudingvﬁara@ydin{ﬂclqadﬂepmmed@waﬁ@@}@mia solypmioprifte prbsmnce of a base or an acid or
at a peutral pH, G RIGECHRRAA ]%:i:;ﬂ&iﬁgréﬁl%ﬂ{ﬂé‘?&ﬁéﬁéﬂclﬂm{ﬂ ¢pain compound (S)

represented by the following Alternatively, this method comprises reacting synthetic
intermediitecthy Heprezsiderny # e?ﬁﬁjpé?%ﬂmﬁiﬁlﬁlﬂ%méﬁﬁ’@ﬁ%ﬁ%(including
carboxylic acid) represented by R9CO-Q in 30a solvent in the presence of a base or an acid or at a
neutral pH, > _ A sing agent if necessary, to thereby obtain compound (T)
represen [ 9). R9 represents a hydrogen_atom, an alkyl group,_.or
_ORa; the alkyl groapprapb e issanda sRraaias e Riskoxarate SFRARED M accopareRit
-000iRc, WReRGhor oA alam, @henRemanth Re-are lbersatnasdd Iodifteien( dnihtepresent a
hydrogerh%éo%% %& i;ﬁ %1?5 d%lrg‘\]/ég{%g%i}g% easrc\rdlbl'-\ég are ‘}ge same or different, and represent a hydrogen

atom or a group; the“allcyl group may have a hydroxyl group, a C1,5 alkoxy group, or an
amino group as shisgtiterssi§ cRY A FARREGHETIES Proleambegotapte {Eé’q{ﬁ?éﬂ%f’ﬂ‘i‘épgﬁiﬁf]nesis. (
18) (XVII) with a hydroxylamine derivative (VI) represented by NH,OR4 in an appropriate solvent

in the presence of a peptide condensing agent and in the presence or the absence of a base.

i5 The above solvent includes dichloromethane, THF, and dimethylformamide, and
preferably dichloromethane.

The above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's
base.
The above peptide condensing agent includes 1,3-dicyclohexylcarbodiimide (DCC),

20  2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ),
bromo-tris(pyrrolidino)-phosphonium hexaftuorophosphate (PyBrOP),
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
3-hydroxy-4-o0x0-3,4-dikydro-1,2,3-benzotriazine (HODhBt), and hydroxybenzotriazole (HOB1).

25  Preferable examples include the combination of
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with N-hydroxybenzotriazole (HOB1),
and the combination of 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HODhBt).

The above reaction can be performed typically at about 10°C to about 30°C, preferably

30  about 22°C (room temperature) for about one hour to about two days, preferably about 10 hours.

Compound (XVIII) can also be prepared from the aldehyde (VIII). Specifically,
compound (XVIII) can be obtained by stirring an aldehyde (VII) with an o-alkyl-hydroxylamine
derivative (XVI) in an appropriate solvent.

The above solvent includes dichloromethane, ethanol, chloroform, THE,

35  dimethylformamide, and diethyl ether, and preferably dichloromethane or ethanol.



5 In the formulae (18) and (19), R1, R2, R3, R, Z, and W each are the same as those in the
formulae (10) and (11), and R9 is the same as that defined for the above carboxylate derivative.
The above solvent includes dichloromethane, THF, dRd dimethylformamide. The above base includes
triethylamine, Hunig's base, or DBU, and preferably Hunig's base. 10The above peptide condensing
agent includes 1,3-dicyclohexylcarbodiimide (DCC), 2-ethoxy-1-ethoxycarbony1-1,2-dihydroquinoline
(EEDQ), bromo-tris(pyrrolidino)-phosphonium hexafluorophosphate (PyBrOP),
1-Ethy1r;3:(§3ib1@g§ﬁﬁthﬂamﬁpmmd)DNB)carbodiimide (EDC), (benzotriazolyloxy) tripyrrolidino
-phosphonium d (PR - < ]-%-lg j sdetpa R RHARNe
15(HODhBY), angﬂ%%%%pb%%%ﬁﬁgiole,m%%ﬁ %@%ﬁé examﬁ(‘fiﬁ?ﬂ%{% ﬁfg corrﬁbing?ff{] of
T-ethy 18310 RO iSRG (E B IR AP B ol SR IBH Cand the
combinafiegs&ick-efhiladp(3peimeibidarninopropyl)carbodiimide (EDC) with '
3 hyglroxy-4-0x0-Syt A0t @5 RAnaCUIABRE (I, dieth] cTine ARNR teaklion. sandie,
performed typically at about OC to about 30C, preterably 2(5abouty 22C (room temperature) for about
one hourtsiaptame Ehlgyiiooparbrasioratidet 10 hours. Compound | represented by the formula (1)
acc?]rdoilng Ito tr?efFIﬁ%@Ekﬁxie\t%kﬁlﬁﬁg@gbbﬁmm@a@addfmneimmplqﬂriée,cmdﬁa:méwm thenfdiiolvidg
methods, In 'ollowing reactian precess ipti - R9, X,Y, Z,
T O e e g
borane-pyridine complex, decaborane, diborane, borane-dimethylsulfide complex, borane-THF

10 complex, zinc boron hydride, and tributyltin hydride. Preferable examples include sodium
boron cyanohydride, sodium boron hydride, triethylsilane, and borane-pyridine complex.

The above acid includes acetic acid, hydrochloric acid, trifluoroacetic acid,
dichloroacetic acid, trifluoroboron-diethyl ether complex, trimethylsily! triflate, AICl;, titanium
tetrachloride, and trimethylsilyl chloride. Preferable examples include dichloroacetic acid,

15 hydrochloric acid, trifluoroacetic acid, trifluoromethanesulfonic acid, p-toluenesulfonic acid, and
pyridinium-p-toluenesulfonic acid.

The above reaction can be performed typically at about -78°C to about 120°C for about
one hour to about two days.

The reaction can be performed by using methods described in the following literature or

20 similar methods thereto.
a) M. Kawase, and Y. Kikugawa, J. Chem. Soc. Perkin Trans. 1, 1979, 643-645.
b) B. Hegedues, and A. F. Krasso, Helv. Chim. Acta, 1970, 53, 959-963.
¢} R. F. Borch, et al, J. Am. Chem. Soc., 1971, 93, 2897-2904.
d) D D. Sternbach, W. C. L. Jamison, Tetrahedron Lett., 1981, 22, 3331-3334.
25 &) M. Ueda, H. Miyabe, M. Namba, T. Nakabayashi, and T. Naito, Tetrahedron Lett., 2002, 43,
4369-4372.
£} M. Gustafsson, R. Olsson, C-M. Andersson, Tetrahedron Lett., 2001, 42, 133-136.
g) M. Fujita, H. Oishi, T. Hiyama, Chem. Lett., 1986, 837-838.
1) R. Camehn, K. Rehse, Arch. Pharma. (Weinheim Ger.), 2000, 333, 130-134.

30
Reaction process 6
Reaction process 6 is an example process for preparing compound I represented by the
formula (1), particularly compound (I-e) having Y=-NR3O- and R=C(=O)Ro, from compound
(I-d) or compound (XVII).
35

Preparation of compound (I-e) from compound (I-d)




88 Reaction process6 R4 N ? VI NI-12 Reaction process 7 89 Reaction process 1 Reaction
process 1 indicates a method for producing compound | represented by the formula (1). In this
process, L means a leaving group, for example, flu %)e, chlorine, bromine, 5or iodine, or an activated
hydroxyl group, for example, phosphate ester and sulfonate ester. The compound (5-iodinated or
5-brominated benzoic acid derivative) represented by the formula (II) can be easily obtained by, for
example, using methods described in publicly known literature (F. Mongin, E Marzi, and M. Schlosser,
European Journal efnPsgati-Ehemistryr<panid Ziod ¢20Qibuod A-OrowesikinOredoicybrosed£ReBearch
geﬁ’isgﬁ'v%%g%%@né%%(@:@@ﬁ 109%simiter methodsthareigr RreRarlien o nvimdhenzaic acish
appropriate solvent, and reacting the ester with compound (I-d) in the presence or the absence of
an appropriate base.
5 The above solvent includes dichloromethane, THF, and dimethylformamide.
The above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's
base.
The above peptide condensing agent includes 1,3-dicyclohexylcarbodiimide (DCC),
2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ),

10 bromo-tris(pyrrolidino)-phosphonium hexafluorophosphate (PyBrOP),
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
3-hydroxy-4-ox0-3,4-dihydro-1,2,3-benzotriazine (HHODBt), and hydroxybenzotriazole (HOBt).
Preferable examples include the combination of

15 1-ethyl-3-(3'-dimethylaminopropylcarbodiimide (EDC) with N-hydroxybenzotriazole (HOBt),
and the combination of 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with
3-hydroxy-4-ox0-3,4-dihydro-1,2,3-benzotriazine (HODhBY).

The above reaction can be performed typically at about 0°C to about 30°C, preferably
about 22°C (room temperature) for about one hour to about two days, preferably about 10 hours.

20 Compound (I-€) can be prepared from compound (XVII).

Preparation of compound (XIX)

Oxime ether (XVII) can be converted into a reduced compound (XIX) thereof in

accordance with the method for converting a oxime (XVIII) into compound (I-d) described
25  above.

Specifically, the conversion can be accomplished by reacting oxime ether (XVII) with
an appropriate reducing agent in an appropriate solvent and if necessary in the presence of an
appropriate acid.

The above solvent includes methanol, ethanol, diethyl ether, tetrahydrofuran, toluene,

30  methylene chloride, and acetonitrile.

The above reducing agent includes sodium boron hydride, sodium boron cyanchydride,
triethylsilane, trimethylsilane, lithium aluminum hydride, diisopropyl aluminum hydride,
borane-pyridine complex, decaborane, diborane, borane-dimethylsulfide complex, borane-THF
complex, zine boron hydride, and tributyltin hydride. Preferable examples include sodium

35  boron cyanohydride, sodium boron hydride, triethylsilane, and borane-pyridine complex.

The above acid includes acetic acid, hydrochloric acid, trifluoroacetic acid,



5-Vinylbenzoic acid derivative (Ill) can be obtained by, for example, reacting 5-iodinated or
5-brominated benzoic acid derivative (II) with a vinyltaot?d organic metal reagent 15in an appropriate
solvent in the presence of a transition metal catalyst. The above solvent includes, for example,
dimethylformarnide, THF (tetrahydrofura.n), DIV50 (dimethyl sulfoxide), isopropanol, methanol, and
ethanol, and preferably, THF or isopropanol is used. As the above transition metal catalyst, for
example, palladium complex can be 20preferably used. As the palladium complex, for example,

Pd(PPh3jthipteese kPeid 2rifMeciyardtahy beigrmngybkmd ciredadHalusdtute, AlGhetiggym
vznylatedt%gaﬂ&mﬁtﬁhmﬁa_ _Ih&nﬁw%E%Jﬁ%@ixamefefg)ﬂw@@ﬂqé@gjemmeﬁﬁim@e%@m@d oglganic
aluminum, vinylated organic silicon, vinylated grganic boron, vinylated.qrganic zinc .vinylate
organic G KR OHG B S PAE o L SIS BT P (L SR S e
preferablyyustdivinetebsassuifisisossible to add an appropriate base such as t-butylamine,

triethylamine, or ipnig s Rase indhe e pctiRmsyaienypicalliNg 8astionseands,parformreditynisaly at
about 15C to about 130C, preferably about 60C for about four hours to about four days, preferably

about 10 G SETHRE LSS N be easily perfouned with reference to the following literature.  a)
J. K. Stille, Angew. Chem., Int. Ed. Engl. 1986, 25, 508-524. b) N. Miyaura, A. Suzuki, Chem. Reuv.

1995, QSP%BEéggg%Fgén@#@g}é{)organomet. Chem., 1999, 576, 147-168.  d) Suzuki, A, In
Metal-Catalyzed Cross Coupling Reactions; Diederich, F., Stang, P J_, Eds.; 35VCH: Weirﬁlglm, 1998;
Pp49-97. 90 P e APaHbA DS I sRGir R vl dfeianaie) m accordance with the
2-(FIbgnyiﬁmhnd)f&‘d@y%ﬁmg)@arpqwdr@amgté\mnbmk@ﬂmésiem@ctji/a’ea(_ﬁing aniline derivative
(V) with S-vinyIDRAgRIS el daf/ays Al Hs [eRsiRrneIRRrinHmag LG OE QYRR

methods described in a patent document (WO 00/64856) and 5Iite_rature£i . H. Chen, V. G. Beylin, E.
lakovlevaeRresekedien Ry- Mg HnB rrscEye coh iR SRR RS REIS A @) A I PEBHEA or
similar mephesisifteratbent, apeaifibad yhdhetee adtio theanmbe:(&IENe thb preactia gbdvimiberead
acid derivﬂgf%ggrﬂi@%geequal or excessive amount of aniline derivative (IV) in a solvent in the

ase. 10

presence of € above solvent includes, for exan%%e, THF and toluene, and preferably THE
15 The above solvent includes dichloromethane,

F, and dimethylformamide.

The above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's
base.

The above peptide condensing agent includes 1,3-dicyclohexylcarbodiimide (DCC),
2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ),

20 bromo—tris(pyrroiidino}phosphonium hexafluorophosphate (PyBrOP),
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
3-hydroxy-4-0x0-3,4-dihydro-1,2,3-benzotriazine (HODOBt), and hydroxybenzotriazole (HOBt).
Preferable examples include the combination of

25 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with N-hydroxybenzotriazole (HOBt),
and the combination of 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HODhBt).

The above reaction can be performed typicaily at about 0°C to about 30°C, preferably
about 22°C (room temperature) for about one hour to about two days, preferably about 10 hours.

30
Preparation of compound (i-e)

A carboxylic acid (XX) can be converted into a desired compound (I-e) in accordance
with the method for converting a 2-(phenylamino)-5-vinylbenzoic acid derivative (V) into a
_ hydroxamic acid derivative (V1I) described above.

35 More specifically, compound (I-e) can be obtained by reacting compound (XX) with a

hydroxylamine derivative (VI) represented by NH,OR4 in an appropriate solvent in the presence



The above base includes, for example, lithium diisopropylamide, lithium hexamethyldisilazide, lithium
n-butyl, sodium hydride, and sodium amide, and prelfg%ably lithium isopropylamide or lithium
hexamethyldisilazide. The above reaction can be performed typically at about -78C to about
25C for about 15four hours to about four days, preferably about one day. Preparation of hydroxamic
acid derivative (VII) A 2-phenylamino-5-vinylbenzoic acid derivative (V) can converted into a
hydroxamic acid derivative (VII) by reacting (V) with a hydroxylamine derivative (VI) represented by 20
NH20R AP 6 Rjsisr 6 prrtasieh At A b HES BFETCOE SRR BPEIRE Y &A% peptide synthesis and in
the presence or theeahsreceietahagades dicherabeie:se|VanF,astudesestghiorematbenamd HF, and
dimethylforé%?r%de .gﬁ%l%reg%abl dichloromethane. The above base includes triethylamine, Hunig's
base, or BBY'2 (Vldé |azarg|cyc 0[5.4.0]-undecene), or DMAP (4-dimethylaminopyridine), and
preferably Hunig'Elseawive baseriacipdrrairiptiiadondémriag hyenpiicibeand preferably Hunig's
1,3-dicydighexylcarbodiimide (DCC), 2-ethoxy-I-ethoxycarbonyl1-1,2-dihydroquino line (EEDQ),
bromo-tris(pyrrolidino)-phosphonium hexafluorophosphate (PyBrQP _
301-ethy1-3-(3"- [De bﬁ\é%h%%%ag F():)t?Bcg ] %Lgiﬁﬁ%% (I.:Psbcg}%e(s ¥,§-809&1011exyicarbodnmlde (DCO),
(benzotridzdlylsxy)tahpxshathonyhdspribhidaediarativedgheSbhate (PyBOP),

3-hydroxyrAnexQrd ¢ yiHayrrech.srhpnzatnsgire A8 rad (rydryhenzotriazole (HOBY).
Preferablf eﬂii r II{g’:s“' 1clude the. combingtion of.. 1=%th)él-§- "-dimethylaminopropyl)carbodiimide
(EDC) with® -ﬁ% XyDEr }’%B’I%p(% i;)argg g e &S Biation of
1-eilify1-3xSidimisthitonintropylicimbadiosnieniEpdpwathiorophosphate (PyBOP),
3-hydroxy-;0%8z3.4-dihydre-didya:0enzatiaz e (HQRIBDDAK), and RO REQYS-FERGISM LATHISR ),
performeg Bt%%%ﬁ ey at about 10C to %bout QC, preferably about 22C (room temperature) for about one
hour to a ; 4BBGPTG'RBUPE Preparation of aldehyde (VIII) 5A hydroxamic acid
derivative thyle3wi el icorthstted ot epy Atddhydaridt IiHY Ce actin (vitonitheancdap prolsidl®Biidizing

agent in gp ARRIARHBIRSRINGRY -chyl B PROYRAOIMRNLNEMARR AiBbdligHy Bihef ndighloromethane,
dimethylformamide, DMSO, chlorgform2 giagbon tetrachI&gg%h%t?cetomtnle, and preferably THF and

dicHidronfaRygHKy-4-0x0-3,4-dihydro-1,2,3-benzotriazine
The above reaction can be performed typically at about 10°C to about 30°C, preferably

about 22°C (room temperature) for about one hour to about two days, preferably about 10 hours.

Reaction process 7

20 Reaction process 7 shows a method of synthesizing compound I represented by the
formula (1), particularly compound (I-g) where X is particularly represented by the following

formula,

CZI O
N
o7 e
The preparation can be performed by using compounds (XXII) and (XXIIT) where W is
25  represented by C(=0)Q in an oxime ether represented by (XVII) or (XVIII) in reaction process 5.

Here, Q represents -ORc, -OCORc, -NRcRd, or a halogen atom; Re and Rd, which may be the

same or different, each represent a hydrogen atom or a Cy.5 alkyl group.

Preparation of compound (XXIV)

30 A carboxylic acid-oxime (XXII) can be converted into carboxylic acid-alkoxyamine
(XXIV) in accordance with the method for converting an oxime (XVIII} into compound (I-d)
described above.

More specificaily, the conversion can be accomplished by reacting oxime ether (XVII)



10The above oxidizing agent includes ozone, osmium tetroxide-sodium metaperiodate, and ruthenium
chloride-sodium metaperiodate. The above reaction gan be performed typically at about 10C to about
30C, preferably about 22C (room temperature) for lt)out two hours to about two days, preferably about
10 hours. 15 Preparation of compound (1) An aldehyde (VIII) can be converted into compound (1)
by reacting (V1) with compound (1X) in an appropriate solvent in the presence of an appropriate
reducing agent and if necessary an appropriate acid. 20The above solvent includes methanol, ethanol,
diethyl etHER, IBHRRRIORFIRIHSINERECRING ARCIRPTEREEA RIYBDTIRY ARAAS TEMH AT @ BESENTE ades
sodium b@mpplﬂypmate #adlium boron cyanohydrlde trlethylsnane lithium aluminum hydride,

diisopropyl alum drld bOf?ﬁ‘&uexg'%Q T d1e alb%ageiﬁggél' hoema}lggve ﬁdl&gcludes
acetic acid, hydroc Iorlc aC| uoroacetlc acia, tifl uoro bron rime ylsilyl

triflate, B‘M@@WM@%%@@W@W&Y%M p-toluenesulfonic acid, and pyridinium-p-toluenesulfonic
acids  The abw@ @aﬁl%ﬁﬁ&ﬁ@@g%ﬁffﬁﬂnﬁl@ﬂ@tﬁﬁ&h/ B RRYITES seiakawold ey taabeuaene

hou o heg i for ST mEDR R el R es B o g et
Tetraheob@mfemghmgggrmwzbsabgwebc)hk@ﬁ@hel;bkm &m@dwlﬁ@ﬁmpm&@r@mé%&
Wen-Chighitap¥asuhcIilen ﬁ?&rﬁ@%@ﬁj #HaHMRIay EgHahe e 198 xamhldtnde0 3agpeung
Hwan e R e B o M Y A O L HR S d T ik EOARIER>0 92
10 The above acid includes acetic acid, hydrochloric acid, trifluoroacetic acid,
dichloroacetic acid, trifluoroboron-diethyl ether complex, trimethylsilyl triflate, AICls, titanium
tetrachloride, trimethylsilyl chloride, trifluoromethanesulfonic acid, p-toluenesulfonic acid, and
pyridinium-p-toluenesulfonic acid. Preferable examples include dichloroacetic acid,
hydrochloric acid, and trifluorecacetic acid.
15 The above reaction can be performed typically at about -78°C to about 120°C for about

one hour to about five days.

Preparation of compound (3CXV)

Alkoxyamine (XXIV) can be converted into a cyclized compound (XXV) by stirring in
20 an appropriate solvent at a neutral pH or in the presence of an appropriate acid or an appropriate
base at an appropriate temperature.

In some cases, during the preparation of alkoxyamine (XXIV), cyclization can be
accomplished only by heating the reaction system .

The above solvent includes methanol, ethanol, diethyl ether, tetrahydrofuran, toluene,

25  methylene chloride, and acetonitrile.

The above acid includes AlMes, acetic acid, hydrochloric acid, trifluoroacetic acid,
dichloroacetic acid, triﬂﬁoroboron-diethyl ether complex, trimethylsilyl triflate, AICls, titanium
tetrachloride, trimethylsilyl chloride, trifluoromethanesulfonic acid, p-toluenesulfonic acid, and
pyridinium-p-toluenesulfonic acid.

30 The above base includes triethylamine, Hunig's base, DBU, sodium methylate, and
potassium carbonate.

The above reaction can be performed typically at room temperature to about 80°C for

about one hour to about one day.

35  Preparation of compound (1-g)

Compound (XXV) can be converted into compound (I-g) in accordance with the method



d) Makoto Wada, Sonoe Nagayama, Kaori Mizurtani, Ryoichi Hiroi, and Norikazu Miyoshi, Chemistry
Letters, 2002, 248-249 e) Kildcugawa, Y., Ogawa, }(0 Chem. Pharm. Bull., 1979, 27, 2405-2410
5Reaction process 2 Reaction process 2 is an exampzie process for preparing compound | from
2-(phenylamino)-5-vinylbenzoic acid derivative (V) shown in reaction process 1 by a process other
than reaction process 1. 10Preparation of carbonyl (XI) 2-(Phenylamino)-5-vinylbenzoic acid
derivative (V) can be converted into_a carbonyl (X) in accaordance with the method for caonverting a

hydroxarfié SREFIABRG &tREDNPY IRt e B PepRR Ceic sl abev &Y MBte Spedimeaiycdid
conversidertanibe (ucpaeptisbed dhoreacting a 152-(4-iodophenylamino)-5-vinylbenzoic acid derivative
(V) with an approgriate oxidizi nt i ropriat i I [

TR ciethy ! einas S A o e s or

acetonitrhé?ﬁ?ﬁbf@?@%’&&i‘fﬁf—i@éw’)d%ﬁﬁ%@tﬁ&ﬁ@m%@@eﬂwm%%@é@émmﬁ}éﬁeg%%ﬁé
osmium 20 iedsgitecsadivsnpetapeind aiehapesutaenititicciteside-s0dibmanetaperiodate. The
above reaction can be performed typically at about 10C to t 3Q0C,; pr. t (room
temperature) for ﬁ}&% EVY/% Sﬁ%‘?@t%%%%ﬁ% \}\?c;ﬁ %5?/%1?%}%1%3% y ’a%logliz? H%eiﬁ(%rs. %gggéré%i%% of
compounggixipbrs Aldasematii&an be converted into compound (XI) in accordance with the method

for converting an‘gidefyde K¥dH)i8tadccemRewlandesEribed Ahaveor DBMoiadpeEHicblly [ theig's

conversion can be accomplished by reacting a carbonyl (X) with compound (IX) in an appropriate
solvent in the' presence of an appropriate reducing agent and.if necessary an appropriate acid. 30The

abo® solvent indldadoneprnislc stisosineeapshicmrprdearaBydicokl s xidrachrd iR p{dikfiene
chloride. The,ahevedaaucing.aaent incudescRHeMBIrTYYride, sodium boron cyartohydride,
rethylsilane, Ithium aluthipury ydride, disgpropyl aluminum Ry fgyane-pyridine complex; and
T-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),
15 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HODB?), and hydroxybenzotriazole (HOBt).
Preferable examples include the combination of
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with N-hydroxybenzotriazole (HOBt),
and the combination of 1-ethyl-3-(3'-dimethylaminopropyl}carbodiimide (EDC) with
3-hydroxy-4-0x0-3,4-dihydro-1,2,3-benzotriazine (HODhOB?).
20 The above reaction can be performed typically at about 10°C to about 30°C, preferably
about 22°C (room temperature) for about one hour to about two days, preferably about 10 hours.
Compound (I-g) can also be obtained, by the same conversion method, from oxime

(XX1II) to which hydroxamic acid ester has been already introduced.

25 Preparation of compound XV

Reduction of oxime (XXIII) can be performed in accordance with the method for

converting oxime (XVTI) into compound (I-d) described above.

More specifically, the conversion can be accomplished by reacting oxime ether (XVII)

with an appropriate reducing agent in an appropriate solvent and if necessary an appropriate acid.
30 The above solvent includes methanol, ethanol, diethy! ether, tetrahydrofuran, toluene,
methylene chloride, and acetonitrile.

The above reducing agent includes sodium boron hydride, sodium boron cyanohydride,
triethylsilane, trimethylsilane, lithitum aluminum hydride, diisopropyl aluminum hydride,
borane-pyridine complex, decaborane, diborane, borane-dimethylsulfide complex, borane-THF

35  complex, hydrogenated zinc boron, and tributyltin hydride. Preferable examples include

sodium boron cyanchydride, sodium boron hydride, triethylsilane, and borane-pyridine



35The above acid includes acetic acid, hydrochloric acid, trifluoroacetic acid, trifluoroboron-diethyl
ether complex, trimethylsilyl triflate, BiC13, trifluoror?gghanesulfonic acid, 93 p-toluenesulfonic acid,
and pyridinium-p-toluenesulfonic acid. The abovereaction can be performed typically at about
-78C to about 120C for about one hour to about two days. The reaction can be easily performed
by, for example, using methods described in the 5following literature or similar methods thereto. a)
Daniel Dube and Adrew A. Scholte, Tetrahedron Letters, 1999, 40, 2295-2298 b) Koich Fulcase,
YoshiyuléPERk&Se, Masato Oikawa, Wen-Chi Liu, Yasuo, Suda, and Shoichi Kusumoto, Tetrahedron,
1998, 54, 4033-4080abo ) Relngldianiar, alagidoeiiatk, and CirekbiceioasidT etrahedron
Letters, 40, 106049-6050 d),Malcoto Wada, Sonoe.Nagayama, Kaori Mizurtapi, Ryoichi Hiroi,
and Nori L Uhionhe i s P T ey e
Bull., 197oraxplonds vune g sighehlaréie or dbiapuisibanesplionieidppuatierey daeniecsshvired
into somperAthhim aceidanad With thednetheftfghieerypiiiRg adJabheryrmRaxe-yinylbenzoic acid
derivativ% Pgxl)ﬁi(}r}?t% ﬁchz}/cqm)é%ﬁqtiﬁ ﬁ\&(i)(%odaerivagg? (VII) described above. More specifically, compound |
can be obtained by reacc%rng compoundp ?%&f) with a 20hydroxylamine derivative (V1) represented by
NH20R4 in an appeogristerseniant tartfhe pessencd titacplptidabordéfSingpadent 42 h ttreapregence
or the absgpE B3 ARSA five dAie above solvent include dichloromethane, THE, and
dimethylformamide, and preferably dichloromethane. The above base include triethylamine, Hunig's
base, or DBU, and preferably Hunig s 25base. The above peptide condensing agent include
1,31dicyclshpapicemtidiimmpesRICEY) 2-ethoxy-I-ethoxycarbony1-1,2-dihydroquinoline (EEDQ),
bromo-tris(pyrroligipgirple@sehaniuna issaftuarapbosBhated R YRE M Inpound (I-g)  in accordance
1-ethy1-3-§gg£meth I 'n%pro\g%‘lt)cargl%giimide %Eé%%)ﬁy . . J

30(benz WL SR G S BHoR BB R SRar o R Gl HpRgeynd V)

described above.

More specifically, the conversion can be accomplished by stirring in an appropriate
15  solvent at a neutral pH or in the presence of an appropriate acid or an appropriate base at an
appropriate temperature.

In some cases, during the preparation of alkoxyamine (XXIV), cyclization can be
accomplished only by heating the reaction system. The cyclization can also be accomplished in
the presence of an acid catalyst without the addition of a condensing agent when Q is OH in the

20 above alkoxyamine (XXVI).

The above solvent includes methanol, ethanol, diethyl ether, tetrahydrofuran, toluene,
methylene chloride, and acetonitrile.

The above acid includes AlMe;, acetic acid, hydrochloric acid, trifluoroacetic acid,
dichloroacetic acid, trifluoroboron-diethyl ether complex, trimethylsilyl triflate, AlCl;, titanium

25 tetrachloride, trimethylsily! chloride, triflucromethanesulfonic acid, p-toluenesulfonic acid, and
pyridinium-p-toluenesulfonic acid.

The above base includes tricthylamine, Hunig's base, DBU, sodium methylate, and
potassium carbonate.

The above reaction can be performed typically at room temperature to about 80°C for

30  about one hour to about one day.

In particular, when Q is OH, compound (I-g) can be obtained by treating compound
(XXVI) with a peptide condensing agent in the presence or the absence of a base and in an
appropriate solvent.

The above solvent includes dichloromethane, THF, and dimethylformamide, and

35  preferably dichloromethane.

The above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's



3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HODhBt), and hydroxybenzotriazole (HOBL).
Preferable examples include the combination of 1-ethy1-3-(3'-dimethylaminopropyl)carbodiimide
(EDC) with N-hydroxybenzotriazole (HOBt), and the combination of
1-ethy1-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with '
353-hydroxy-4-oxo0-3,4-dihydro-1,2,3-benzotriazine (HODhBt). The above reaction can be performed
typically at about 10C to about 30C, preferably 94 about 22C (room temperature) for about one hour
to about Rﬁﬁedays, preferably about 10 hours. Reaction process 3 Reaction process 3 is an example

process for prepéi’htgalfmvmpapﬁdmmmﬂi@ﬁihg&mﬁi@uhm{I}a)-atm@c(lehbdﬂmﬁdﬁﬂiﬁﬁmm),_
compourﬂ@%@@gqg&%g%%ﬁﬁ@é}qb@}%%%}% MAQ Qﬂk)gjs one of compound | where R1 is a

halogen atom such as 1odin 1 om, or chlorine atom, and preferably iodine atom. In
compounfd8 oA isRer (Fi e i RASRIHY Py RSB BIoapPRREMAE FBUB &R insaturated bond is present
betwieen b-eagian@irattiythounddopadpenzene dingidertaiming R2 and 10an adjacent carbon thereto.
Rh to nglig%g n [ . the carbon atoms,that are connegte saturated bond. Rh,
Ri, R}, RKIn eggﬁéﬁﬁ(}%@ﬁ%&%% ?/8%(1)%5 fa i)urﬁlci)lre ’é""@f"é%ﬁ??%%%%%p%%a ation of compound
(I-a) 15CoRyseeFRGHoRPchi-BlEdive et ety esismne M QL Biimgdrbr dsexvisiazatoacyashifaBy)-
method dasgeiasit indilapyiadcdSoragashiratiys §obda and N Hagihara, Tetrahedron Lett, 16,
4467-4470 (1973)).Specifically, .compound (J-a).can.b ined hy reacting compound ( ith
alkyne iniane(t% Zp§ro 3riz?l e ggﬁéél e rgﬂ' a%ot %ﬂﬁlrdeesi}%}cg(g}vé%é%{a%%%% oun of%ﬂ%ﬁ%@n@é’
complex,aa¢therprdyppiee hstdiBas adimerieminoureni xabsgimidademCe witleocopper
iodide, andigdreRpropiaie haseyere-1 isthylaminesidterigmbase. The above reaction can be
performed typically at about 10C to abqut 10%0, preferably aboyt 40 60C._for ahqut two hours to
about two days. }rié% %$8ﬁ8 ﬁeg?té%%cggkopar ejc{a typically at a%out ?Ot’% to abouta'o'% L(Jlt, preferagliy
about 22°C (room temperature) for about one hour to about two days, preferably about 10 hours.

As in the above, examples of methods for producing compound I according to the
15  present invention have been described. Isolation and purification of desired compounds shown
in reaction processes 1 to 7 above can be performed by applying standard chemical
manipulations such as extraction, concentration, evaporation, crystallization, filtration,
recrystallization, and various chromatographic operations.

The compounds of the present invention and pharmaceutically acceptable salts thereof

20 include all stereoisomers of compound I represented by the formula (1) (e.g., enantiomers,
diastereomers (including cis and trans geometric isomers)), racemic bodies of the above isomers
and mixtures thereof. Particularly, in the present invention, compound I includes stereoisomers.

‘The compounds of the present invention and pharmaceutically acceptable salts thereof
can be in some tautomer forms, e.g., enol and imine forms, keto and enamine forms, and mixture

25  thereof. The tautomers are present as a mixture of a tautomer set in a solution. In a solid form,
typically one tautomer is dominant. One tautomer is sometimes described, but all tautomers of
the compounds of the present invention are included in the present invention.

Furthermore, the present invention includes atropisomers. The atropisomer means
compound I represented by the formula (1), which can be divided into isomers whose rotation is

30 limited.

These isomers can be isolated by standard methods utilizing physicochemical difference
between the isomers. For example, a racemic compound can be made into a sterically purified
isomer by a general optical resolution, e.g., the optical resolution method by leading to a
diastereomer salt with an optically active acid such as tartaric acid. A mixture of diastereomers

35  can be separated using fractional crystallization or various chromatographic operations (e.g., thin

layer chromatography, column chromatography, gas chromatography and such).



25Compound (XIl) can be converted into compound (I-b) in accordance with the method for converting
a 5-iodinated, 5-brominated benzoic acid derivativel(bl) into a 5-vinylbenzoic acid derivative (Ill) shown
in reaction process 1. More specifically, compound (I-b) can be obtained by reacting compound
(X11) with a vinylated organic metal reagent in an appropriate solvent in the presence of a transition
metal 30catalyst. The above solvent includes dimethylformamide, THF, DMSO, isopropanol, methanol,
and ethanol, and preferably THE or isopropanol. The above transition metal catalyst includes, for
example palladiu\{%}@érﬁ%q@@%ﬁld speflgePherpIseNL IpHtiyIpabiRed AsE g, it
(PPh3)2RdGi3bkhe abevetvinytatedarganit metabseagenipochiles o fexanplehyityatachorganic

magnesiu, \inylaiedhrdanic AT, Mitaieg epganic siicon, vinylated organic 3Sboron,
vinylated organic zinc, and vinylated organic tin. Preterable examples include vinyl organic tin (Stille's

method) or vinyl BOERPSPRURES HrapTei Bl ihbeauessy! idcptiesi o Wrld v aAlhginoPrke ase

suchy as bigtaydamiRentdatyRmineoesiblenig®Rase inithe deaghan sy sienfrebhe @by eceadiionr can be
performevgi%pi%%l %t agt%ut 15C to about 130C, preferably about 60C for about four hours to about
four days, preferably abou 0 hours. The reaction can be easily performed with reference to

the following litereureosay J ok thstitkesamideventee Ay, pharg e iy agecnisbisgalisahereniNaNgiaura,
A. SuzukjyGhe MIREV LIy Rreedt afe 2488 RhAinSuiki i QraaReMeInGIRMin 3998, bri®add 7-168.
d) Suzuki, %@ MetaI-Catal%/éed} Cro}i‘s %og t&igl Ig%%%tions&)%egtenr,ig%léasesstang, R J., Eds.; VCH:
Weinheirfi, g %%X@E‘E‘?s‘% P Seﬁré A66R 0 cor%ploun(dr(?-]b ompound (I-b) can also be
obtHined by redu€ingrompdoafitht apsentéduetigmuthbe inatadbeaioraeephipls slisdtisoepbare
hydrogerf@m&lml@ysssyﬁﬁltam@eea@gm%f&a@%@tﬁyﬁeaﬁmlaaﬁ@e@@wﬁm%@ﬁ&mm,

methano], and hexane. The reaction can be perfoi tiled 15typically at about 10C to about 30C,
preferabN SBSRBEE  (room temperature) for about 10 minutes to about two days. Reaction process 4

Reaction process4dsarcexampldpiocess iyl premasngeornjoundanaspresbrtstibyetine20rfstniela
(1), particyiarly ¢mNOIRE: (K6 AAVing QXYY eihate mhapanWaAt cHan-composk AiRadM!l).-

15 with inflammation include, for example, osteoarthritis, rheumatoid arthritis, reactive arthritis,
viral arthritis, purulent arthritis, and tuberculous arthritis.

Furthermore, they are useful as preventing agents or therapeutic agents (especially,
therapeutic agents) for other various cancers such as brain cancer acute leukemia, stomach
cancer and non-small cell lung cancer, and diseases such as psoriasis, restenosis, autoimmune

20 diseases, and atherosclerosis, as well as sequelae of heart failure, heterograft rejection,
osteoarthritis, chronic rtheuratoid arthritis, asthma, cystic fibrosis, hepatomegalia, cardiac
hypertrophy, Alzheimer disease, diabetes, septic shock, and HIV infection.

They are particularly useful as preventing agents or therapeutic agents (especially,
therapeutic agents) for cancers depending on the Ras-MAPK signaling pathway.

25 Furthermore, the present invention relates to  methods for preventing or treating
proliferative diseases, e.g., cancers or joint diseases with inflammation. Another embodiment
of the present invention includes methods for preventing or treating solid or hematopoietic
MEK -related (including Ras-related) cancers or joint diseases with inflasnmation. Examples of
the cancers are the same as the above. Examples of the other cancer and disease are the same

30  asthe above.

These methods include a step of administering a pharmaceutically effective dose of a
pharmaceutical composition comprising compound [ disclosed herein or apharmaceutically
acceptable salt thereof to a patient in need of such a treatment or with such a disease or
condition.

35 When the pharmaceutical compositions of the present invention are used as an MEK

inhibitor, therapeutic agents or preventing agents for the proliferative diseases, administration



Preparation of compound (XIV) An acetal compound (XIV) can be prepared by reacting
carbonyl compound (X) with a 25diol (XIII) in an appropriate solvent in the presence of an acid in a

catalytic amount. The above solvent includes THE, MAE, and dichloromethane. The above acid
includes p-toluene sulfonic acid, camphor sulfonic acid, hydrochloric acid, and
pyridinium-p-toluenesulfonic acid. The reaction can be performed typically at about 10C to

about 30C, preferably about 3022C (room temperature) for about one hour to about two days.
Preparatiﬁﬂtl@é@tﬂ@@uﬁm@@d& oral, redCarpaxsticatidndVvereas, betcomventt, istbdwaroxahate ester

() n aggergnce MG G L SOENET A AR MO Ga aervate
e o

(V) into a roxarmic aC| rivativ VII described above. More ‘specifically, compo gd (XV) can

be obtaméatwmémmg SEABLIE DAVALRRR Aol A ANeR SRRl BRsaY SERAY (V1) P8 ES AT by
NHZOR%MMMWI%EW imtheprapenis, ehanpbptigewdndpiibing agent anthionthgusesence
or th? abserllcsglg{ 8{%&8% su ﬁ %I%g}% VI%EHP% Gchg %ove ﬂ?e'rg— Qﬁrcﬁ%a t for

dlmethylf%rmaml €, an methane ea ase Includes trlethylamme Hunig's

base, or BiBgnging bﬂé@%ﬂéﬁﬁ@@ba@e dosagsdaippsayapnids admieh SnrEgEMt includes

1,3-dicyclghaxeathadimieaitRaieh oathaxyJoaiheiydachany TotuRatitiydscguinalinsbE RS
bromo- tns@g l?hdlno) phosphonium hexafluorophosphate (PyBroOP),

101- ethy dimethylaminopropyl)carbodiimide (EDC
(benzotriazolyloxyeipperetidamougnbephesinre Fsesditio h&ﬁﬁﬁ’t@aﬂ%@éﬁmg additives such as

3- hydroxxffle%@n%xﬂ dinvisiieali23-mnzatiazinenHER A3 andrhyssapdenz otiisitiote, (HEMR).
Preferabxé?g?S matlon of il etgy ﬁ?i (t3 d|methylam|nopropyl)carbod||m|de (EDC) with

N-hydro 8Fé%§% e cor%t?%arhon of
151-ethy1-3-(3'- dHnec}xWapim@m@gylmgmbmmﬁ%l@E@@) oiptalline cellulose, calcium

3- hygroxxfd@g% ﬂo@ﬁ?ﬁé@é%ﬁdﬁs%ﬁ@@%ﬂﬁ@@@tﬁi@@h&&bm@ﬁ &@@@dﬁﬂstarchThe above reaction
about one hour 10 SSTEAE B BTLIGRaLF HBLLLD RO e e T Ber B Sovened into
a cyldic abgdabMpbylthetisdred mestholicdkc, tale, carmauba wax, and para m

The binder includes, for example, polyvinyl pyrrolidone, macrogol, and the same
compounds as in the above excipients.

The disintegrating agent includes, for example, the same compounds as in the above
excipients, and chemically modified starches and celluloses such as cross carmellose sodium,

20  sodium carboxymethylstarch, and crosslinked polyvinyl pyrrolidone.

The stabilizer includes, for example, paraoxybenzoic acid esters such as methylparaben
and propylparaben; alcohols such as chlorobutanol, benzyl alcohol and phenylethyl alcohol;
benzalkonium chloride; phenols such as phenol and cresol; thimerosal; dehydroacetic acid; and
sorbic acid.

25 The taste masking/flavoring agent includes, for example, sweeteners, acidifiers and
flavors usually used.

As solvents for producing liquid formulations, it is possible to use ethanol, phenol,
chlorocresol, purified water, distilled water and such.

A surfactant or an emulsifier includes, for example, polysorbate 80, polyoxy! stearate 40,

30 and lauromacrogol.

When the pharmaceutical compositions of the present invention are used as a MEK
inhibitor, or therapeutic agents or preventing agents for proliferative diseases, amounts of the
compounds of the present invention and pharmaceutically aceeptable salts thereof to be used
vary depending on condition, age, body weight, relative health state, presence of other

35  medicaments, administration method and such. For example, for a patient (warm-blooded

animal, especially human), in the case of an oral agent, an effective amount is preferably 0.1 to



20the above method for conversion of an aldehyde (X) into a cyclic acetal (XIV). More specifically, the
conversion can be accomplished by reacting acarbgnyl compound (VI111) with a diol (XIII) in an
appropriate solvent in the presence of an acid in a catalytic amount. The above solvent includes THF,
DMF, and dichloromethane The above acid includes p-toluenesulfonic acid, camphor sulfonic
acid, hydrochloric 25acid, and pyridinium-p-toluenesulfonic acid. The reaction can be performed
typically at about 10C to about 30C, preferably about 22C (room temperature) for about one hour to

about twoWRys erreERISE e lEdnpd0Rag-ByrIcpodiaty aveta(Rey)deanBe sbATRIEY his &5Rthound
(I-c) by reaeting i@ srakicdteiali{xMhysbran appoopriateredusion pgast wian appr eodate dgivest and

if necessary in the presence of an a priate acid. The above saolvent include l,
ethanol By SR oS O a2l o o SIECAPESENCL TS BN e
reducingragertihciidds s8eilmebens meye Redesbdiul Borole eyanenyandbogienisibpe, day. It
trimgthylsilapgrdghiug.almisumiy drge « dissoprap\dialumninm RydkideiRds batana-pyrding eamplex,
decaboragggbggl%?tri%ne, borane-dimethylsulfide complex, borane-THE complex, hydrogen, zinc boron
hydride, Samarium (tﬁ) iodide, and tributyltin hydride. Preferable examples include, diisopropyl
aluminum hydrid&hsatiove bbronadeydiien campeséinpisiatis BrERhbovaEvididgdssdietic acid,
hydrochlgrg, arriskihiflatpaceatie acichi iiluarebaron-sietbvh ey semplexitinmeshydsily triflate, BIC13,
AIC13, titanium tetradr‘;tl%ﬁ%}je’ trimethylsilyl chloride, trifluoromethanesulfonic acid, p-toluenesulfonic
acid, anaaﬂﬁ?@i?ﬁﬁﬁﬁs-b- Kesulfonic acid. The above reaction can be performed typically at
abdift -78C to abdbt t20Qdundbowpidonéotibamissebbinvendicaysd the phasnaisevd seliictorcotablse
performeg By #isiRgMSHRAOGIHRSEIPGIR Hﬁé@,@w@ngg}wﬁ;%ﬁ@ﬁ%wﬁem%mmfﬁ% a) E. L.
Eliel, V. G. Badding, and M. N ggrlck, J. Am Chem. Sog., 1962, 84,.2371. b) A. R. Abdum-Nur, and C.
H. Issidoffdes!y, ’6?’@‘.’%:?{%9 oAy B Wl aRg 4T USRS R R T SRR R TR ARSI S Nauk
S.S.S.R. f@tpkoliGriti vidiskak950 p 2 2885 Chand jdibs 41886 H54jth088Zmmation.

Any patents, published patent applications, and publications cited herein are

15  incorporated by reference.

Brief Descrintion of the Drawing

Figure 1 is a graph showing the inhibitory effect on the development of arthritis in ferms
of the relation between arthritis score (Y axis) and days after LPS administration (X axis). (Test
20 Example 6).

Best Mode for Carrving Out the Invention

The present invention is iilustrated in more detail below with reference to Examples.
However, the present invention is not to be construed as being limited thereto.

25 NMR analyses were performed on INM-EX270 (270 MHz, JEOL) or INM-GSX400
(400 MHz, JEOL), and the NMR data are expressed as ppm (parts per million, &) referencing the
deuterium lock signal from the sample solvent.

Mass spectral data were obtained using IMS-DX303 (JEOL) or JMS-SX/SX102A
(JEOL), or a micromass spectrometer (Navigator, Finnigan) equipped with a gradient high

30 performance liguid chromatography (Agilent 1100, Agilent Technologies).

Specific rotation was measured using sodium D line (589 nm) at room temperature.

Commercially available reagents were used without further purification. Room
temperature represents a range {rom about 20 to about 25°C.  All the non-aqueous reactions
were carried out under a nitrogen atmosphere.  Concentration or evaporation of the solvent

35  under reduced pressure was done using a rotary evaporator.

In the preparation of a compound, functional groups were protected with protecting



d) W. L. Howard, and J. H. Jr. Brown, J. Org. Chem., 1961, 26, 1026. e) B. Fleming, and H. I. Bolker,
Can. J. Chem. 1974, 52,888. O L. I. Zalcharldn, 6 Stanko, Y. A. Chapovskii, lzvest. Alcad. Nauk
S.S.S.R., Otd. Khim. Nauk. 201962, 1118; Chem. A s 1962, 981b. g) D. A. Hove, and A. Jordan,
Tetrahedron Lett., 1978, 19, 1357. h) T. Tsunoda, M. Suzuki, and R. Noyori, Tetrahedron Lett., 1979,
20, 4679. i) D. N. Kursanov, Z. N. Parnes, N. M. Loim, Synthesis, 1974, 633.  j) H. Kotsuki, Y

Ushio, N. Yoshimura, and M. Ochi, J. Org. Chem,, 1987, 52, 2594-2596. 25k) B. Bartels, and R
Hunter, JSOYgS ehesrderioand sfephasdngasspayed taxamechmpisc dedba oSy HtSI DRSS,
373-375.rdmoBed. ZﬂaﬁgﬁMctmrﬁﬂﬂiﬁwrb‘le@@ig grbugusakahKpMesasts &mdpeatwm&nmﬁy
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Furukawa%l% %% % ogn%%eu%fn? g% %81%8 %ﬁn i%%g o?(%{l geéba groc g\) er%% eéctlon
process BPTOteCtlﬁe@E‘ﬁ@?ﬁ PRdesg s @&W@‘é&&n@@ﬁ?é@& p&rﬁfﬁ@@nﬁ% nd | represented by
the 35forpmadale particularly compound (1-d) havmg Y--NHO-, from compound (X) or compound

(V). 98 P atio mpound can ted jnto ox eeth
(. SSCrsaaISURnLEATRRuDG Ol o ldonice, 0 can e convrcdie oume el
solvent. ﬂhb%@@@@cﬂ@@ﬁmﬁ@m}d@slbllchloromethane ethanol, chloroform, THE, dimethylformamide,
and diethyl ether, and preferably dichloromethane or ethanol. Preparation of compound (XVIII)

Compound (XVIIHW@nverted into hydroxamate ester (XVIII) in accordance with 10the method

for converting a 2- (phenyla no)-5- V|nylben20|c acid derivative (V) into a

HN
HO/\/O\/& \©\

10 StepA

Preparation of 2,3,4-trifluoro-3-iodo-benzoic acid

HO O
od

YT F
FE

2.3,4-Trifluoro-5-iodo-benzoic acid was prepared according to the method described in
15 literature (F. Mongin, E. Marzi, and M. Schlosser, European Journal of Organic Chemistry,
27712777 (2001)).

Step B
Preparation of 2,3,4-trifluoro-5-vinyl-benzoic acid
HO. .G
F
A F

20

To a solution of 2,3,4-trifluoro-5-iodo-benzoic acid (447 mg, 1.48 mmol) prepared in



hydroxamic acid derivative (VII) described above. More specifically, hydroxamate ester (xvill) can
be obtained by reacting compound (XVII) with a hyqrixylamine derivative (VI) represented by
NH20124 in an appropriate solvent in the presence 3 a peptide condensing agent and in the presence
or the absence of a base. 15The above solvent includes dichlorometharte, THE, and
dimethylfonnamide, and preferably dichloromethane. The above base includes triethylamine, Hunig's
base, or DBU, and preferably Hunig's base. The above peptide condensing agent includes
1,3-dicySaipexyicaraditnide b CO)m20 3vethestged-sibsiyearbagieacoensydrdaHsmEEEDQ),
bromo-trisgayrraliginglahesalioniym hexaiioirRosahatR lBYRHRP)23 me, 0.01 mmol), and

1-ethy1-3-(3'-dimethylaminopropyl)carbadiimide (EDC), (benzatriazolyloxy)tripyrrolidino-ph onium
noxalluo HEERH A0y, DTRON M SR e S R OO RD
hydroxybErizofsiaz bleutsl OBt). 25Preferable examples include the combination of
1-ethy1-3-(31-dipeiylammnopsaryiaarhadion de (Gt Wil hydrenhenzpitazele dHikioland the
combination of 1-et y1-3-g'-d|methylam|_nopro yhcarbqdjimide ([E[%C\[; th . dded o the
3-hydrox?%@%g[§,ﬂqé}H%M5¥f§%i%é%ﬁ%9Rpél"gSEf’E} TPHEED 8?@ Qs Serformed
typically afsationt3RGdn, ahduh30Gepreterayz30adout2RGi¢roomaldimpetiatorky dordseseshehour to
about t""?aﬁ?%;’) Rilerally %g&eto%gaﬂ%g%r anEORQRG, (XMW £an als0 badrenarad forhibac

aldehyde’ (VIIf).”Specifically, compound I1) can be obtained by stifring an aldehyde (VIJI) with an
o ik IR ICRYATVES AT S S5 218 LR GHESTITS A0 DS A
dichtpromethane@tdanetechidiefethy) &id EhBdiaSthyiioym dhhic e;sattdndietbyhisthseranes piésdrably
dichloromethane ethan%gg?%ﬁfﬁ@%@iﬂﬁe%cﬁonﬁ%%%fghas evaimeghelPtMl &an be

3 : ! ; .
converted RtS ¢ mfo%ﬁng y reacting oxime ether (XVIII) with an appropriate reducing agent in an

appropridte sekre ARAMNRiTFHdes BRs R sritbdivxanss SiersprapAaEesdia Fhe above solvent

includes methanohethanghydisthybatherd @uayariBban yieldeae a pathytdios/doladide, and
acetonitrile. The above reducing agent includes sodium boron hydride, sodium boron
cyanohydride, triethylsilane, trimethylsilane, lithium aluminum hydride, diisoprorﬁl aluminum h dgge,

borahe-pyHdRdREMNIdx, HEOdbEaHE Pabofai ] Borhris tird By e ARt e dmipith Shtrhfe /1
J=17.8, 11.2Hz), 7.95(11L, td, I=7.6, 2.6Hz)

EIMS m/z 202(M+H)

Step C
20  Preparation of 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-vinyl-benzoic acid

HO O',j ]
= 7 F :‘:‘!
F |

To a solution of 2-fluoro-4-iodoaniline (5.056 g, 21.336 mmol) in tetrahydrofuran
(anhydrous, 30 mL) was added dropwise 2.0 M lithium diisopropylamide (a solution in
25 heptane/tetrahydrofuran/ethylbenzene, 13 mL, 26 mmol) with stirring at ~78°C under an argon
atmosphere.
After 5 minutes, a solution of 2,3,4-trifluoro-5-vinyl-benzoic acid (1.724 g, 8.534
mmol) prepared in Step B in tetrahydrofuran (anhydrous, 20 mL) was added dropwise to the
reaction mixture. The reaction mixture was warmed gradually to room temperature, and stirred

30 for 3 days.
One mol/L hydrochloric acid solution was added to the reaction mixture to bring pH to



10complex, zinc boron hydride, and tributyltin hydride. Preferable examples include sodium boron
cyanohydride, sodium boron hydride, triethylsilane, gad borane-pyridine complex. The above acid
includes acetic acid, hydrochloric acid, trifluoroacetic acid, dichloroacetic acid, trifluoroboron-diethyl
ether complex, trimethylsilyl triflate, A1C13, titanium tetrachloride, and trimethylsilyl chloride.
Preferable examples include dichloroacetic acid 15hydroch|oric acid, trifluoroacetic acid,

trifluoromethapesulfonic acid, p-toluenes Ifo and yridinium-p-toluenesulfonic acid,
above re%ictifﬁe@aﬁl‘ﬁ 23 SIHRERY &t %%a{g dgE é’fagﬁ’%ftﬁé‘ é%??&l%out
two dayswvith waterTanel mawmﬁd’amh@p@ IthEI mt@amy lasfmgvmethmﬁsodesenbwwme&mm\mﬁ@meratu re

or 208'”5!@(& Rietheds %%&va)t%a@%géﬁat@@qnﬁe}%&%é@%s&t@%m% BN TdARSprbwAD 79,
643-645. b) B. Hegedues an%z@@t71 Krasso Rely Chim. Acta, 1970, 53, 959-963. c) R. F. Borch, et al,

J. Am. Pﬁvﬁ‘éér“ﬂ@‘f 32@691‘% PHIS @& ¥ibach, W. C. L. Jamison, Tetrahedron Lett.,
1981, 223,3381:8334.- %ﬁpMoMeﬂbdpkjahMlyhhanM NempiabdnNakabdy2aShil and6s Maitd), as a
Tetrahe ﬁg\gggg 143, 4369-4372. f) M. Gustafsson, R. Olsson, C-M. Andersson, Tetrahedron
Lett., 2001, 42, 133-136. g) M. Fuijita, H. Oishi, T. Hiyama, Chem. Lett., 1986, 837-838. h) R. Camehn,
K. Rehse, Arch Pharma. (Weinheim (Tier.), 2000, 333, 130-134. 30 Reaction process 6 Reaction

process &{s}aﬂmammepﬁdomsﬁg)ﬁﬁrﬁpariﬁg; tamrpauielll refd sésied Bydhe-ioratdia, (A ) qeaHicularly
compoung (J %V@%ﬂz 5 %‘g?ﬁo @@%&%—92%%%@%@%@ A ar gemeeyrdL6MY), 35

Preparatlon o com m ¢ompound (I
10 8.05(1H, d 7 9, 2

ESI(LC/MS positive mode) m/z 420 (M+H)

Step D
Preparation of
15 N-[2-(tert-butyldimethylsilanyloxy)-ethoxyl-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-5-vin

yl-benzamide

O

>1/| f
HN

© F
N
“ ,:,
F.‘

To a solution of 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-vinyl-benzoic acid (6.2

20 g, 14.8 mmol) prepared in Step C in methylene chloride (100 ml) were added
O-[2-(tert-butyldimethylsilanyloxy)-ethyl]-hydroxylamine (3.40 g, 17.8 mmol),
1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride (3.40 g, 17.8 mmol),
I-hydroxybenzotriazole monchydrate (3.0 g, 22.1 mmol), and N,N-diisopropylethylamine (5.1
mi, 29.6 mmol), and the mixture was stirred at room temperature for 20 hours.

25 The reaction mixture was concentrated under reduced pressure, and water (300 ml) was
added thereto. The mixture was extracted with ethyl acetate (500 ml), and the organic layer
was washed with saturated brine (200 ml), dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (500 g, n-hexane/ethyl acetate (20:1)} fo give

30 N-[2-(tert-butyldimethylsilanyloxy)ethoxy]-3,4-difluoro-2-(2-fluore-4-iodophenylamino)-5-viny



100 Compound (I-e) can be prepared from compound (I-d)by making carboxylic acid (XXI)
represented by R9-COOH into an active ester with ﬂkapproprlate peptide condensing agent in an
appropriate solvent, and reacting the ester with compound (I-d) in the presence or the absence of an
appropriate base. 5The above solvent includes dichloromethane, THF, and dimethylformamide. The
above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's base. The above
peptide condensmg ent includes 1,3-dicyclohexylcarbodiimide (DCC),

2-ethoxy BRBIABYE é&mﬂi"é}&w&%}awﬁm eEEDQ), 10bromo-tris(pyrrolidino)-phosphonium
hexafluorophosphate (PyBrOP), 1-ethy1-3-(31- dimethylaminopropyl)carbodiimide (EDC),

(benzotrigzaqlyl lyor, )
3- hydrox?id(f&(b)ﬁ;(%ﬁ é@% d5 O}ng §m mzm«%ﬁrbsg B%&??g} roxybe zdéiﬁlézo e H(gg%)
Preferabfeogx@rﬁp@% Jntl@@edtﬁ)e%anﬁoﬁ?aﬁ%ﬁ 8f 4 51LbthiieR 3B 1k btAy lamirdon Fépy Sea hbhiftide

(EDE) witrgld:fydinaxy ienzotrinzeiel(HOBY 1arwiHhy eombination )iy = 7.9 Hz), 7.37 - 7.42 QH, m),

1- ethyl-%—%%(ﬂ thy g@ﬁ;ﬁ;é carbodiimide (EDC) with

3-hydroxy-4- bcrizotriazine (HODhOBY). The above reaction can be
performé@ﬁ%ﬁb@g}ﬁﬁa‘wﬁﬁlﬁm@d@ a6 P33k Bieferably about 22C (room temperature) for about one
hour to about two days, preferably about 10 hours. 20Compound (I-e) can be prepared from
compou I1). Preparation of compound (Xax) Oxime ether (Xwii) can be converted into a reduced
compoun EB( ) thereof in  accordance with the method for converting a oxime (XVIII) into
corhpouritigpatpdessefived 25above. Specifically, the conversion can be accomplished by reacting
oxime etﬂe!;LQGMH)%Hﬂ(ﬁﬁl@@@[@i@iﬁ%ﬁ%ﬁiﬂgﬁ%wdﬁl%r@ml@ml@é%sﬂxﬁiﬁp%aﬂyﬁaﬂﬁﬁﬁmfwn the

presence ﬁn aa%%% iate acid The above solvent includes methanol, ethanol, diethyl ether,
tetrahyd A e, 30methylene chloride, and acetonitrile. The above reducing agent includes
sodium boron hyda ium boron cyanohydride, triethylsilane, trimethylsilane, lithium aluminum
hydride, yl aumlntcjﬂ'n hydride, borane-pyridine complex, decaborane, diborane,

borane-dimmethyisulfide cortplex, Borarie-THF complex, zinc boron hydride, and tributyltin hydride.
Preferable examples include s¢diu 5bofon cyanohydride, sodium boron hydride, triethylsilane, and

15 N-[2-(Tert-butyldimethylsilanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodophenylami
no)-5-vinyl-benzamide (27.4 g, 46.27 mmol) prepared in Step D was dissolved in a mixed
solvent of tetrahydrofuran (300 ml) and water (90 mi). To this solution, an aqueous solution of
osmium tetroxide (0.1 mM, 9.25 ml, 0.95 mmol) and sodium metaperiodate (38.6 g, 0.180 mol)
were added at 0°C, and the mixture was stirred at room temperature for 3 hours.

20 Insoluble matter was removed by celite filtration, and washed with ethyl acetate. The
combined filtrate and washing were washed with an aqueous solution of 0.2 M sodium
thiosulfate and saturated brine, dried over magnesium sulfate, and evaporated under reduced
pressure to give a mixture (37.1 g) of
N-[2-(tert-butyldimethylsilanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-5-for

25  myl-benzamide and a desilylated product, '
3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-3-formyl-N-(2-hydroxy-ethoxy)-benzamide (the
same compound as the product in the next step). (Pure
N-[2-(tert-butyldimethylsilanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-5-for
myl-benzamide can be obtained by purification with silica gel chromatography (300 g,

30  n-hexane/ethyl acetate (5:1)).



101 dichloroacetic acid, trifluoroboron-diethyl ether complex, trimethylsilyl triflate, AIC13, titanium
tetrachloride, and trimethylsilyl chloride. Preferable >3ramples include dichloroacetic acid, hydrochloric
acid, trifluoroacetic acid, trifluoromethanesulfonic acid, p-toluenesulfonic acid, and
pyridinium-p-toluenesulfonic acid. 5The above reaction can be performed typically at about -78C to
about 120C for about one hour to about five days. Preparation of compound 00K) An
alkoxyamine (XIX) can be converted into an amide peg in accordance with the 10method for
converting compound (I-d) into compound (I-e) described above. More specifically, the

preparati @mml@@mgmfprmﬁmmzma@mammm ayid. C8XHepresentatbiRI-COOH. ntlzan active
ester it A0 SpPIRPrALCIRER dersPRAShAIRD A09T! a0 AARioPYIaHe solniuond reaeling e oster
with the amin in thé resen gorth e absénce

an appropriate base. 15The above solvent
includesdizRictSnikth et BHEbasl Himléthhifofmamide. The above base includes triethylamine,
Hunig's bage, ons ﬁbﬁm@e%@@‘ﬁw HomigsHppse. The above peptide condensing agent
includes 1,3-dicyclohexylcarbodiimide (DCC), 2-ethoxy-I-ethoxycarbony1-1,2-dihydroquinoline
(EEDQ), 20bromo-tris(pyrrolidino)-phosphonium hexafluorophosphate (PyBrOP),
1-ethy1-8%®dimethylarninopropyl)carbodiimide (EDC), (benzotriazolyloxy)tripyrrolidino-phosphonium
hexaﬂuo;qgmggtgf(PyBOP) 3- hydroxy -4-0x0-3,4-dihydro-1,2,3-benzotriazine (HODBt), and

%irgﬁ%—a’g amlgi'g? %ﬁ %rob%/ ?cgkbex%?le?“éqffIUde t%@%rox%nzot z}jcﬁ%Z(HOBt) and the

comblnatkbﬁq/:lzeth 1-3-(3'-dimethylaminopropyl)carbodiimide (EDC) with
3-hydroxy-4-oxo-3,4ihydro-1,2,3-benzotriazine (HODBY). The above reaction can be perfoiiiied
typically at about 08Maq_abdut 30C, preferably about 22C (room temperature) for about one hour to
about two days, preferably abut 10%hours. 30 Preparation of compound (I-e) A carboxylic acid
(XX) can be converted i ompound (I-e) in accordance with the method for converting a
2-(phenylamin0)-5-vi ivative (V) into a hydroxamic acid derivative (VII) described
Lcan be obtained by reacting compound (XX) with a

y NH20R4 in an appropriate solvent in the presence

10 F

N~[2~(Tert—buty1dimethylsiianyloxy}-ethoxy]-3,4»diﬂu0r0-2~(2-ﬂuoro-4—iodophenylami
no)-5-formyl-benzamide (37.1 g as a crude product containing the desilylated product) prepared
in Step E was dissolved in a mixed solvent of tetrahydrofuran (200 ml) and water (16 ml). To

15 this solution, p-toluenesulfonic acid monohydrate (1.76 g, 9.25 mmol) was added, and the
mixture was stirred at room temperature for 12 hours.  The reaction mixture was extracted with
ethyl acetate, and the organic layer was washed with saturated brine, dried over magnesium
sulfate, and evaporated under reduced pressure. The resultant residue was triturated with ethyl
acetate to give

20 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (16.0
g, 72% yield in two steps) as a yellow solid.

'H-NMR(DMS0-ds 270MHz) 8(PPM) 3.17(11, d, J=4.6Hz), 3.59(21, t, J=4.6Hz), 3.85(2H, t,
J=4.6Hz), 6.99(1H, td, J=8.9, 3.0), 7.48(1H, d=8.3Hz), 7.67(1H, d, J=10.9Hz), 7.86(1H, 4,

25  J=6.9Hz), 9.64(1H, br.s), 10.02(1H, s)
ESI(LC/MS positive mode) m/z 481 (M+H)

Step G
Preparation of
30 5-[1,3]dioxolan-2-y!-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy- ethoxy)-benza



102 of a peptide condensing agent and in the presence or the absence of a base. The above
solvent includes dichloromethane, THF, and dimeth)@c ini.amide, and preferably dichloromethane. The
above base includes triethylamine, Hunig's base, or DBU, and preferably Hunig's 5base. The
above peptide condensing agent includes 1,3-dicyclohexylcarbodiimide (DCC),
2-ethoxy-Il-ethoxycarbony1-1, 2-dihydroquinoline (EEDQ), bromo-tris(pyrrolidino)-phosphonium
hexafluorophosphate (PyBrOP), 1-ethy1-3-(3'-dimethylaminopropyecarbodiimide (EDC),
10(benzatriggolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),

3-hydroxy \xo{-&&dlhydro -1,2,3-benzotriazine (HODBL), and hydroxybenzotriazole (HOBL).
Preferable examplesihclude the combination of 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDC)
with N- hydroxybengiwaz@ (HOBt) and the combination of

hour to about preferably about 10 hours Reaction process 7 20Reaction process 7 shows a
method of sy ompé:und I repreéented by the fintula (1), particularly compound (I-g) where X
is particularly esentgd by the following formula. (-21-t ,N K- 0 The preparation can be
performed by using compounds (XXII) and (XXIIl) where W is 25represented by C(=0)Q in an oxime
ether represented by (XVII) or (XVIII) in reaction process 5. Here, Q represents -ORc, -000Rc,
-NRcRd, or a hald@gersatotionR¢ and Rd, which may be the

5 3.4-difluoro-2-(2-flucro-4-iodo-phenylamine)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide
(15.99 g, 33.3 mmol) prepared in Step F in anhydrous THF (150 ml) were added ethylene glycol
(70 ml) and p-toluenesulfonic acid monohydrate (316.6 mg, 1.66 mmol) at room temperature,

d

and the mixture was stirred for 14 hours. Then ethylene glycol (100 ml) was added, and the
reaction mixture was stirred for additional 8 hours. The reaction mixture was poured into

10 saturated agueous sodium bicarbonate, and extracted with ethyl acetate. The organic layer was
washed with saturated aquecus sodium bicarbonate and saturated brine, dried over magnesium
sulfate, and concentrated under reduced pressure to give
5-[1,3]dioxolan-2-y1-3,4~difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-benza
mide (21.69 g) as a crude product.

15
'H-NMR(CDCls, 270MHz) 8(PPM) 3.76 (1H, br. s, OH), 4.04~4.23 (8H, m), 6.00 (1H, 5), 6.60
(1H,td, J =8.6,4.3 Hz), 7.33 (1H, dt, J= 6.9, 1.3 Hz), 7.42 (1H, dd, } = 9.9, 1.7 Hz), 7.52 (14,
br. d, J = 6.9 Hz), 8.32 (1H, br. 5), 9.09 (1H, br. 5)
ESKLC/MS positive mode) m/z 525 (M+H)

20

Step H
Preparation of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxymethy

1)-benzamide



same or different, each represent a hydrogen atom or a C1.5 alkyl group. P e aration of com ound
XXIV 30A carboxylic acid-oxime (XXII) can be converted into carboxylic acid-alkoxyamine (XXIV) in
accordance with the method for converting an oximé ](§<VIII) into compound (I-d) described above.
More specifically, the conversion can be accomplished by reacting oxime ether (XVII) 103 with an
appropriate reducing agent in an appropriate solvent and if necessary in the presence of an
appropriate acid. The above solvent includes methanol, ethanol, diethyl ether, tetrahydrofuran,
toluene, methylewe chloride, and acetonitrile. 5The above reducing agent includes sodium boron
hydride, sodium borofh cyafohydride, triethylsilane, trimethylsilane, lithium aluminum hydride,
diisopropyl aluminum hydgle, basane-pyridine complex, decaborane, diborane, borane-dimethylsulfide
complex, borane-THF compleX; zing borof hydride, and tributyltin hydride. Preferable examples
include sodium boron cyanoh rideﬁsodi boron hydride, triethylsilane, and borane-pyridine
complex. 10The above acid fes adgetic acid, hydrochloric acid, trifluoroacetic acid, dichloroacetic
acid, trifluoroboron-digthyl ether Bomple pethylsilyl triflate, AIC13, titanium tetrachloride,
trimethylsitY¥chloride, triffluoromethanesulfonic aid, p-toluenesulfonic acid, and
pyridinium-p-toluenesulfonic agid. Preferable examples include dichloroacetic acid, hydrochloric acid,
and trifluoroacetic acid. 15The above reaction can be performed typically at about -78C to about 120C
for about one hour to about five days. Preparation of compound 00(V) Alkoxyamine (Xouv) can
be converted intol® eyisllEggredpound (XXV) by stirring in 20an appropriate solvent at a neutral pH or
in the preﬁ%m%ngaﬁa?p@rypgi,atgiﬁ@%@rﬁmanm@pmaj@w@rﬁaﬂﬁapmﬂﬁ&iﬁdmmm@rbmzn
some cases, during.the preparation of alkoxyamine | c y
heating tﬁlélcésggiib%%s etr%gleaam Qleq'helggc%)%gdsrg vgen mélll(%Fe%ﬁiRg gr?éqégegtf?gcﬁﬁc?@q ﬂgﬁé g%’rf%ér(’

tetrahydrofthrg, 1ol idnonrd et idhesaeitacad e whiffiéd mmol) with ice-cooling, and the

mixture was stirred at room temperature overnight.  The reaction mixture was poured into

saturated aqueous sodium bicarbonate, and extracted with ethyl acetate. The organic layer was
washed with saturated aqueous sodium bicarbonate and saturated brine, dried over magnesium

10 sulfate, and concentrated under reduced pressure.  The residue was purified by silica gel
column chromatography (Si0; 600 g, 100% AcOEt to AcOEt/MeOH (50:1 to 20:1)) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxymethy
)-benzamide (13.9 g, 80%) as a white powder.

15 'H-NMR(CD;OD, 270MHz) §(PPM) 3.51 (2H, dd, J = 3.9, 3.3 Hz), 3.60~3.63 (4H, m), 3.86
(2H, dd, T = 4.9, 4.3 Hz), 4.52 (2H, s), 6.50 (1H, td, J = 8.6, 4.6 Hz), 7.23 (1H, ddd, J = 8.6, 2.0,
1.0 Hz), 7.33 (1H, dd, J=10.9, 2.0 Hz), 7.43 (1H, dd, ] = 6.9, 2.0 Hz)
ESI(LC/MS positive mode) m/z 527(M~+H)

20 [Example 2]
2-(4-Ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxym
ethyl)-benzamide (Compound B-2)

HO -~

f
HN o
ﬁ F
A~ O ©\
HO i;: %
F



The above acid includes AlMe3, acetic acid, hydrochloric acid, trifluoroacetic acid, dichloroacetic acid,
trifluoroboron-diethyl ether complex, trimethylsilyl trifiage, A1C13, titanium tetrachloride, trimethylsilyl
chloride, trifluoromethanesulfonic acid, p-toluenesulfonic acid, and pyridinium-p-toluenesulfonic acid.
30The above base includes triethylamine, Hunig's base, DBU, sodium methylate, and potassium
carbonate. The above reaction can be performed typically at room temperature to about 80C for
about one hour to about one day. 104 for converting a 2-(phenylamino)-5-vinylbenzoic acid derivative
(V) into a hydrongn?csﬁk}H‘{ﬂ’e‘?ﬁ/ative (VIl) described above. More specifically, compound (I-g)

can be ohidicthin2a2tidgooormpaimghatXimiit) ARkitndramintdervaileiioropresented by
NFZORTBAD.ARRIOPIRIEIOMANS A0 PESROGSALA PPN AONUINRIRG AAARGIP he

presence’ or ceo ase. e above solvent includes dichloromethane, THF, and

dimethylfaahzdrms, 2Adieverasriaihisemdmiieamieas 643 bule IntddBamie ORI Eunig's
basg, or QBUnanty @ efersplyPRungRIonse. 16746 shovepeptitEicoipiehsiagdagentdpglutetamine,
1,3-dicyclghexyl diimide (D , 2rethoxy-|-etk 7 -1.2edihydroquinoline (EEDQ),
bromo-tﬁis %}}Lﬁr‘dﬁglér?c%%ﬁlgi r%'gé:lh%r% ggﬁ%gﬁ%&%ﬁ%%%%{%@/ é?%)%?g@é ,
1-ethy1-3-(31-dirﬁéﬁﬁﬂ%ﬁ%ﬁﬂéﬁ%éﬁ%éaﬁ?ﬁm@mﬂeéb@g%?ﬂﬁﬁﬁfﬁﬁy)tﬁby%ﬁﬁ’lﬁ@-ﬁﬂ%’%ﬁhonium
hexafluokephasphate:(RyBR R s Un3rhydidxy-dndxasdd:dinydrasleR3dehzdtiazing {t¢@BhB)hand
hydroxybernzot(r:i?zole HOBtghgd'ef(%{1 _Iﬁ@

amples include;t inat
1-ethy1-§)-(%a{]éi|m‘rié{ rya?ﬁi\r);fg'prop)‘/’f)lcar od&?ﬁ%?@%&%%&%ﬁ %%%%%%ﬁ%%gﬁg %II—%SBt), and the
corhBinatiesgossivan iyl e Fnderaespiairoprepsy Irdhiiscdnmide tEDE) R ltant residue was

3-hydzloxyné}‘rgé@1%;4;1;1&wﬁmé@ﬁ%&mﬁ@gﬁp@@&b@ﬁiﬁ@lh&ﬂb@ewmmmﬁa Okepsitidrmed
typically at ut 10C.to 3 ¢ about 22C (room temperature) for about one hour to
about twgngagfl%,leﬁjljé er%@%gyﬁ(ﬁfgf@gg%&gﬁend (I-g) can also be obtained, by the same
conversisiméivom-Rdrr Brpredcaimerhsisiien e rokarhee deiasieNHas sy yihidddved.

25Pe a@@@r@{m@&ﬁg@@g\{zmiﬁqguggiﬁgm@wne (XXI11) can be performed in accordance with
the1 ethod for coﬂ?vertiqg oximf XVIII tintg compound (I-d) described above. More specifically,
the conversion cal¥ B &5’%8 i %Ef%y fe cting oxime ether (XVII) with an appropriate reducing agent
in an appiobdiflecsole-andrif-Advosshysiarappiopriatehgsid amino)-N-(2-hydroxy-ethoxy)-5-(2-hy

droxy-ethoxymethyl)-benzamide (37.6 mg) in tetrahydrofuran (anhydrous, 1.0 ml) was added
tetra-n-butylammoniumn fluoride (1 M solution in THF, 113 pL, 113 pmol) at room temperature,
and the mixture was stirred for 3 hours. The reaction mixture was concentrated under reduced

20  pressure. 0.1 N Hydrochloric acid was added to the resultant residue, and the mixture was
extracted with ethyl acetate. The combined organic layers were washed with 0.1 N
hydrochloric acid and saturated brine, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure.  The resultant residue was purified by silica gel column
chromatography (Presep Silica Gel Type S (Wako Pure Chemical Industries), 10 g,

25  CH)Cly/MeOH (10:1 to 5:1)) to give
2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxyme
thyl)-benzamide (21.9 mg, 68%) as a yellow powder.

"H-NMR(CD:0D, 270MHz) $(PPM) 3.03 (11, s), 3.66 (2H, dd, ] = 4.6, 3.6 Hz), 3.75 (2H, t, I =

30 4.3 Hz),3.83 (2H,t, J=4.3 Hz), 4.04 (2H, dd, J = 4.6, 3.6 Hz), 4.58 (2H, s), 6.68 (1H, td, J = 8.3,
5.6 Hz), 7.14 (d, 1 = 8.6 Hz), 7.18 (dd, I = 11.2, 1.6 Hz), 7.54 (d, J = 5.3 Hz), 8.50 (1H, br. 5)
ESI(L.C/MS positive mode) m/z 425 (M+H}

The compounds of Examples 3 and 4 below were synthesized by preparing cyclic
35  acetal compounds using an aldehyde,
3,4-difluoro-2~(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide



30The above solvent includes methanol, ethanol, diethyl ether, tetrahydrofuran, toluene, methylene
chloride, and acetonitrile. The above reducing nt includes sodium boron hydride, sodium boron
cyanohydride, triethylsilane, trimethylsilane, lithium aluminum hydride, diisopropyl aluminum hydride,
borane-pyridine complex, decaborane, diborane, borane-dimethylsulfide complex, borane-THF
35complex, hydrogenated zinc boron, and tributyltin hydride. Preferable examples include sodium
boron cyanohydride, sodium boron hydride, triethylsilane, and borane-pyridine 105 complex. The

above aQHABRIIESS R FCAGERPH d S iaHEE BAltERbustit- A RARFIRSEetic acid,

trifluorob pdidiethyl-eihercompliex, tdspetnyisilylitrittaie oAkH3etitaniwel ieisdchlandedninme fuysily|
chloride, tri S ic.acid, p- nesulfonic acid; and Spyridinium-p-tol ic acid.
Proferabl Eh e B O e e
above red€ior eARFEEA#fdinied typically at about -78C to about 120C for about one hour to about five
days 10Pxepaksticn of compound (I-a) A cyclized compound (XXVI) can be converted into
compoung (l=g)-in acco % ce with the method for.converting alkoxyaminge (XXIV) into a cyclize
compou%ﬁl'(~ O 8sc~r§ 3{] g%)ééélf)goijgé ore op gﬁﬁ@iﬁﬁ?ﬁé%ﬁ@é‘ sblogné?:)(a)ﬁny & & c%jqﬁ%f( nel(((%jﬂ%y
stirring invinbappropdatéasasiiehBaéa neutral pH or in the presence of an appropriate acid or an
appropriate base at}_?cg appropriate temperature. In some cases, during the preparation of alkoxyamine
(XCIV), cyclization cafbe atgomplished only by heating the reaction system. The cyclization can also
be accomplished in  the p enc%of an acid catalyst without the addition of a condensing agent
when Q is 0I-1 in the 20 above af¢dxyaminegave. The above solvent includes methanol, ethanol,
diethyl ether, tetrahydrofuran, tol ene,ﬁneth lene chloride, and acetonitrile. The above acid
includes A1Me3, acetic acid, hydrogfiloricyacichtrifluoroacetic acid, dichloroacetic acid,
trifluoroboreggydiethyl ether comg trimet yl triflate, AIC13, titanium 25tetrachloride, trimethylsilyl
chloride, trifluoromethanesuffonidracid Fp-toltienesulfonic acid, and

10 "H-NMR(CD;OD, 270MHz) 8(PPM) 1.83(2H, quin., J=6.3Hz), 3.64(4H, m), 3.68(2H, m),
3.95(2H, m), 4.57(2H, br.s), 6.59(1H, td, J=8.9, 4.6Hz), 7.34(1H, dd, J=8.6, 1.3Hz), 7.43(1H, dd,
J=10.9, 2.0Hz), 7.50(1H, m )

ESKLC/MS positive mode) mv/z 541 (M-+H)

15  [Example 4]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(3-hydroxy-2,2-dimethyl-propoxymethyl)-N-(2
-hydroxy-ethoxy)-benzamide (Compound B-7)

HO
\/\O

|
HN o

o Mo
F !

20 'H-NMR(CD;0D, 270MHz) (PPM) 0.90(6H, s), 3.37(2H, s), 3.70(2H, dd, J=4.9, 4.3Hz),
3.93(2H, dd, J=4.9, 4.3Hz), 4.57(2H, s), 6.60(1H, td, J=8.9, 4.6Hz), 7.34(1H, d, I=8.6Hz),
7.44(1H, dd, J=10.6, 2.0Hz), 7.47(1H, m )

ESIKLC/MS positive mode) m/z 569(M-+H)



pyridinium-p-toluenesulfonic acid. The above base includes triethylamine, Hunig's base, DBU,
sodium methylate, and potassium carbonate. The above reaction can be performed typically at
room temperature to about 80C for 30about one hod To about one day. In particular, when Q is OH,
compound (I-g) can be obtained by treating compound (XXVI) with a peptide condensing agent in the
presence or the absence of a base and in an appropriate solvent. The above solvent includes
dichloromethane, THF, and dimethylformamide, and 35preferably dichloromethane The above base
includes fHethydndihe, Hunig's base, or DBU, and preferably Hunig's 106 base. The above
peptide copgensingagent l{b? . reodiimidedREC henylamino)-N-(2-hydroxy-
2-ethoxyjqi(-§t§h%§xi§garbon;?1- ,gﬁﬁgggﬁﬁgg?éﬁ%g?ggﬁo-tris(p%ﬁlrol?aino)-p%ospghogium 4
hexafluo 2 FI%%@”(‘F%FBrOP), 51-ethy1-3-(3'-dimethylaminopropyl)carbodiimide (EDC),
(benzotriazolyloxy)tripyrrolidino-phosphonium hexafluorophosphate (PyBOP),

3-hydroxy-4-oxo-3,4~ ihyelﬁN@ZB-benzotriazine (HODhBLt), and hydroxybenzotriazole (HOBL).
Preferable examples include the combination of 1-ethy1-3-(31-dimethylaminopropyl)carbodiimide
(EDC) with N-hydroxybenzotﬁ aleAHOB), 10and the combination of
1-ethyl-3-(3'-dimethylaminopropyl (EDC) with

3-hydroxy-4-oxo-3.-dihydro-1,2 e (HODhIBL). The above reaction can be performed
typically at about T hout 22C (room temperature) for about one hour to
about two ey A thg above, examples of methods for producing

sent invention have been described. Isolation and purification of
desired compounds shown in rea€tion processes 1 to 7 above can be performed by applying standard
chemical manipulations such as extraction, concentration, evaporation, crystallization, filtration,
recrystallization, and various chromatographic operations. The compounds of the present invention
and phargiggeytically acceptable salts thereof 20include all stereoisomers of compound | represented

by the forﬁ%%‘x&'%é%gf ’3?5‘—%%85?5—@-’(2-ﬂu0r0—4-iodo—phenylamino)-S~f0rmy1—benzoic acid
HO O ﬁ e
L
© FoN
H F
10 3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-vinylbenzoic acid (200 mg, 0.477

mmol) prepared in Step C of Example 1 was dissolved in tetrahydrofuran (20 ml) and water (1
mL). To this reaction mixture, an aqueous solution of 0.1 M osmium tetroxide (1.0 mL) and
sodium metaperiodate (510 mg, 2.39 mumol) were added at room temperature, and the mixture
was stirred for 2 hours. Insoluble matter was removed through a celite column, and ethyl

15 acetate extraction was performed.

The extract was washed sequentially with water and saturated brine, and the organic
layer was dried over anhydrous sodium sulfate, and filtered. The solvent was evaporated under
reduced pressure, and the resultant dark brown solid was triturated with methanol to give
3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-S-formyl-benzoic acid (133.6 mg, 66% yield) as a

20 pale yellow solid.

"TH-NMR(DMSO-dg, 270MHz) 8(PPM) 7.11(1H, td, I=8.6, 3.6), 7.53(1H, m), 7.71(1H, dd,
J=10.2, 1.7Hz), 8.27(1H, dd, J=7.3, 1.3Hz), 10.00(1H,s), 10.08(1H, br.s)
ESI(LC/MS positive mode) m/z 422 (M+H)

25



diastereomers (including cis and trans geometric isomers)), racemic bodies of the above isomers and
mixtures thereof. Particularly, in the present inventiq?ocompound | includes stereoisomers. The
compounds of the present invention and pharmaceutically acceptable salts thereof can be in some
tautomer forms, e.g., enol and imine forms, keto and enamine forms, and mixture 95 thereof The
tautomers are present as a mixture of a tautomer set in a solution. In a solid form, typically one
tautomer is dominant. One tautomer is sometimes described, but all tautomers of the compounds of
the presé#lid¥ention are included in the present invention. Furthermore, the present invention
includes pi¢ppisHERESS S TR RKORISHITIET, medhs et loepiessptas Hyiiadpbemtaitldeidhich can
be divided into isomers whose rotation is 30limited. These isomers can be isolated by standard
methods utilizing physkeochemical difference between the isomers. For example, a racemic compound

can be made into a sterically pur'ed idomer by a general optical resolution, e.g., the optical resolution

method by leading to a diagtereon
of diastereomers 35can arate

g fractional crystallization or various chromatographic
operation%ﬁwm laye omatography, column chromatography, gas chromatography and such).
107 When compound | according to the present invention is obtained as a free compound, it is
possible to convert it into afsalt which the above compound | may form, or a hydrate or a solvate
thereof in accordance with standard methods. When compound | according to the present

invention is obtained as a salt, a hydrate or a 5solvate of compound |, it is possible to convert it into
compound | in a Fediforuin AEcdrbuitse(WithhatAnddr enmethdus was dicdrhpdwatinecinder sedseed

inver;ltiowésghﬁglmﬁﬁﬂ_ : _Ké%IBﬁdﬁﬁﬁ?@l t{)@f_ﬁk@;ﬁ%ﬁa t@%ﬁ%@@ﬁ@a&?tﬁ%%&d%ﬁh@i@wﬁg% ;?{@ the
excellent in stability in vivg and solubility in water, and.are as preventin ents ar therapeutic
agents fdPB%’ﬁFe?@t?ﬁé”&Fé%aﬁ?ég.u&%onﬁﬁ’o%s%?%%%eégﬁt%grﬁi&g&[ﬁhga%%ﬂ ically
acceptabigeshitisitheeddOAnel p&tidhlanyaisefud as preventing agents or therapeutic agents for cancers
and joint glisorders With 3Hammatigiopheny RSN S QEHINAUAR L IRE SXRITEIB, AEC@SI BARRARGIJUNY

cancer, colorectal cancer, prostate cancer, liver cancer, ovarign cancer, uterine c%nfcer, and.p %:rreatic

cantier. THERBIRT sdiders G AAIFA AR R SRETALES P kAR PIE BEBARRES THRSUMESiH®
arthritis, reactiehiarthiifisr vinalpdetimitisf therdaritartbintis;satidtubxtutoussartitaitisd withftitHermore,
they are ysgfyl.as preventing agents or therapeutic agents (especially, therapeutic agents) for other
various cancers such as brain cancer acute leukemia, stomach cancer and non-small cell lung cancer,

and diseases suchhaSHERFIAYRS, veshsHosRuAbmmLavatiand saliraing Bens: STEEdT Well as
sequelaelafdresnst thicde hetelogtaitsejaiitionsdsiegarttftis;retiroritehrelvoat oid sethatisatadthndar
oS48 T01g3i%. LARRISme SRl AT ARRAY RS BRIV AERAS plsRRE Sl Aielep (RRHS pliack, and
Chemical Industries, 10 g).
5-Allyloxymethyl-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)benzoic acid (140.7 mg, 64%

yield) was obtained as a light brown solid from fractions eluted with 100% ethyl acetate.

20 'H-NMR(CD4OD, 270MHz) 8(PPM) 4.08(2H, m), 4.56(2H, s), 5.25(1H, d, J=10.2Hz), 5.32(1H,
d, I=17.1Hz), 5.92(1H, m), 6.80(1H, m), 7.41(1H, d, J=10.2Hz), 7.48(1H, d, J=10.6Hz), 7.96(1H,
m)
ESKLC/MS positive mode) m/z 464 {M+H)

25  StepC
Preparation of
S-allyloxymethyl-N-[2-(tert-butyldimethylsilanyloxy)ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodophe

nylamino)-benzamide



They are particularly useful as preventing agents or therapeutic agents (especially, therapeutic agents)
for cancers depending on the Ras-MAPK signaling pgthway. 25Furthermore, the present invention
relates to methods for preventing or treating proliferative diseases, e.g., cancers or joint diseases with
inflammation Another embodiment of the present invention includes methods for preventing or treating
solid or hematopoietic MEK-related (including Ras-related) cancers or joint diseases with
inflammation. Examples of the cancers are the same as the above. Examples of the other cancer and
disease are the§a9}e\398& e above. These methods include a step of administering a
pharmaceu;ﬁé' Iy effective d@se of a pharmaceutical composition comprising compound | disclosed
herein or &pharmaceuticalltith cceptable sal%.thereof to a patient in need of such a treatment or with
such a disease or condition. 35Whenghe pharmaceutical compositions of the present invention are
used as an MEK inhibitor, therapeuie® e

administration 108 methods

subcutaneous acisternal . iptF
medicine, ointment, gel or cream) administrations and inhalation (oral or nasal spray). Dosage forms
thereof include, for example, tablets, capsules, granules, powder, pills, aqueous and non-aqueous
5oral solutions and suspensions, and parenteral solutions filled in containers which adapt for

dispensing an indjvidual dosage. The,dosaas. form,c dle ' Inistrati
methos which o o s ol g 26 AL G RARE

above forsidialitheard preJaseel oy wemcRipwismte thdd S\dimy Budfaveasitn(ashydmbextipiknt, a
lubrigant (gaatidd A0S H)cRIRNERG A GikintagraiiN 0. g8 Atndosfakilizer, a taste masking/flavoring agent,
and a dilutin . For mple, the excipient.includes Jactose, cr lline, lo alci
hyd rogerL1i pl ﬁ%%%%?éf%%l %s%ilr@cxzﬁ]ensb BUeH 1;% s%f% rflip%?g%f %?ggf%{i%ﬁi@%? ’s?;%l#.m%%l? i II%i?gﬁcoe\ting
agent incleesrForexadepieieeth floel amssdenyiresy prapsiusnd bssougtydroxybiepimibthyicellulose,
shellac, t?%%;ﬁ%ﬂ@hymmﬁ%thyﬂ-K§B@o§l5ﬂﬂﬁf' 1§ Chees, mwxﬁfﬁéﬂg wehadayd pyerstislone,
macrogol, and the.same compou in the abgve excipients. T isintegrating agent
includes,%&%&%ﬁ%ﬁh‘@gﬁ e@c%%%ﬂgss ‘as‘iQn fhe %‘Béi,%lg%fg%ﬁtg?agﬁ %Iﬁ%%:%ﬁ;lf?lno |?lér
stardhes wiad waliudtssewishchhabasisis carmellose sodium, 20sodium carboxymethylstarch, and

crosslinked polyviiyd pyrrQlidonewashed sequentially with water and saturated brine, and the organic
layer was dried over anhydrous sodium sulfate, and filtered. The solvent was evaporated under
reduced pressure, and the resultant brown oil was purified with Mega Bond Elut silica gel
(Varian, 5 g).
15 5-Allyloxymethyl-N-[2-(tert-butyldimethylsilanyloxy)ethoxy]-3,4-diftuoro-2-(2-fluoro-4-iodoph
enylamino)benzamide (35.5 mg, 18% vield) was obtained as a pale yellow oil from fractions
eluted with 10% ethyl acetate/hexane.

'H.NMR(CDCls, 270MHz) 8(ppm) 0.04(GH, s), 0.79(9H, s), 3.83(2H, m), 4.03(2H, m), 4.44(2H,
20 s), 5.18(1H, d, J=11.5Hz), 5.26(1H, m), 5.87(1H, m), 6.48(11, td, J=8.6, 4.9Hz), 7.23(1H, d,

J=8.9Hz), 7.31(1H, m), 7.32(1H, m), 8.30(1H, br.s), 9.25(1H, br.s)

ESI(LC/MS positive mode) m/z 637 (M+H)

Step D

25  Preparation of
5-allyloxymethyl-3,4-difluoro-2-(2-flucro-4-iodo-phenylamino}-N-(2-hydroxy-ethoxy)-benzami
de



The stabilizer includes, for example, paraoxybenzoic acid esters such as methylparaben and
propylparaben; alcohols such as chlorobutanol, ber} | alcohol and phenylethyl alcohol; benzalkonium
chloride; phenols such as phenol and cresol; thimero%al; dehydroacetic acid; and sorbic acid. 25The
taste masking/flavoring agent includes, for example, sweeteners, acidifiers and flavors usually used.
As solvents for producing liquid formulations, it is possible to use ethanol, phenol, chlorocresol,
purified water, distilled water and such. A surfactant or an emulsifier includes, for example,
polysorbate S@Opgueog(l stearate 40, 30and lauromacrogol. When the pharmaceutical
compositions of the presgnt invention are used as a MEK inhibitor, or therapeutic agents or preventing
agents for proliferative -t amounts of the compounds of the present invention and
pharmaceutically acceptablé

edicaments, administration method and such. For

al, especially human), in the case of an oral agent, an

nt (< 3 21 to $Q9.26Q0 mg, more preferably 1 to 300 mg per kg of body weight
per day, and an amount to de used per day is breferably in the range of 10 to 800 mg for an adult
patient with usual body weight as an active ingredient (compound I). In the case of a parenteral agent,
an effective amount is preferably 0.1 to 1000 mg, and more preferably 10 to 800 mg per kg of body
weight per day. It 5is desirable to administer this once a day or by dividing into several times a day
depending on the'¢ 16198 °F  The above pharmaceutical compositions of the present invention can

be used ihaibyhipatidny Witk Thécottrityhdiatishythaitapyloctyemibtirerapyt-aht mambiiAtior of-ilop
angi?@éf}%%@%&&%%ﬂ%&@gf i 15 9660119) I ps-BaGRent iventienald thepharmaceutically
|

acceptable salts thereof have a ibi_tor¥ effect, a cell growth inhibitory e ecg ﬁexcellent in
stability iFRURASERE <bTObil BT AR R SR e R RICH R BB AR RS B e bt i85t for
proliferativeatiseasesme.0.5 adndefsand jpintdise aseparithrinflaxh thatioixture was #inegdtertdiours.

published patent icat : licati i [ i Brief
Description of thé@%?ﬁ%?n‘@ﬁ&l&'?g%%%%@ﬁ @a%%@%%?x%ﬁ%%%%ﬁ%ﬁ%ﬁfﬁ% et

of arthritigtfl teerieliortreal repstrsrie hyiRcetatte (Y BRI Ha S arhsr SRR SRR Ron (X
axis) (Tesh20 marmplat) Besi, Mot darCairyingOuathiribdventiamhydrous sodium sulfate, and

filtered. The solvent was evaporated under reduced pressure, and the resultant brown oil was
purified by preparative TLC (60% ethyl acetate/hexane as a developing solvent) to give
5-allyloxymethyl-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-benzami
de (11 mg, 38% yield) as a white solid.

15
H1-NMR(CD;0D, 270MHz) S(PPM) 3.70(2H, dd, J=4.9, 4.3Hz), 3.93(2H, dd, J=4.9, 4.3Hz),
4.09(2H, dt, J=5.6, 1.3Hz), 4.57(2H, s), 5.21(1H, ddd, J=10.2, 3.0, 1.3Hz), 5.33(1H, ddd, J=17.1,
4.9, 1.6Hz), 5.96(1H, m), 6.61(1H, id, J=8.6, 4.3Hz), 7.34(1H, dt, J=8.6, 1.0Hz), 7.45(1H, dd,
J=8.6, 2.0Hz), 7.46(1H, dd, J=6.5, 2.0Hz)

20 ESILC/MS positive mode) m/z523 (M+H)

Step E

Preparation of

d,1-5-(2,3-dihydroxy-propoxymethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
25  xyethoxy)-benzamide



The present invention is illustrated in more detail below with reference to Examples. However, the
present invention is not to be construed as being limigd thereto. 25NMR analyses were performed on
INM-EX270 (270 MHz, JEOL) or INM-GSX400 (400 MHz, JEOL), and the NMR data are expressed
as ppm (parts per million, 6) referencing the deuterium lock signal from the sample solvent. Mass
spectral data were obtained using JMS-DX303 (JEOL) or JIMS-SX/SX102A  (JEOL), or a micromass
spectrometer (Navigator, Finnigan) equipped with a gradient high 30performance liquid
chromatography (Aﬁ%ent 1100, Agilent Technologies). Specific rotation was measured using sodium D
line (589 nm) at room peragure. Commercially available reagents were used without further
purification. Room temperatlﬁ reprg?sents a range from about 20 to about 25C. All the non-aqueous
reactions were carried out undergmnitrogen agnosphere. Concentration or evaporation of the solvent
35under reduced pressure was done *;‘é a totary evaporator. In the preparation of a compound,
functional groups wgre protectedrwith-protee

target molgﬁmﬁ
procedure otesctt 5 > ;

example, Greene and Wuts, "Protective Groups in Organic Synthesis" (2nd Ed., John Wiley & Sons,
1991). 5[Example 1] F
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxymeth
y1)-benzamide (Compound B-1) 10Step A Preparation of 2,3,4-trifluoro-5-iodo-benzoic acid HO 0
2,3,4-Triflforc®Lbem Penzoic acid was prepared according to the method described in 15literature (F.

Mongin, B-dualigyansh- Sehifsst-Eumpeam Jousae oy gamicoT e (st 07 HRAKN (004N Step
B 5 de (11 mg, 0.021 mmol) prepared in Step D in tetrahydrofuran (anhydrous, 4 mL) and water (1

ml.) were added 4% osmium tetroxide solution (100 uL) and 30% hydrogen peroxide solution
(0.5 mL) at room temperature, and the mixture was stirred for 3 hours.  After completion of the
reaction, the reaction mixture was extracted with ethyl acetate.
The extract was washed sequentially with water and saturated brine, and the organic
10 layer was dried over anhydrous sodium sulfate, and filtered. The solvent was evaporated under
reduced pressure, and the resultant brown oil was purified with Mega Bond Elut silica gel
(Varian, 5 g).
d,1-5-(2,3-Dihydroxy-propoxymethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
xy-ethoxy)-benzamide (6.8 mg, 58%) was obtained as a white solid from fractions eluted with
15 10% methanol/methylene chloride.

"H-NMR(CD;0D, 270MHz) 8(PPM) 3.51-3.64(4H, m), 3.70(2H, dd, J=5.3, 4.6Hz), 3.81(1H,
quin. J=5.3Hz), 3.94(2H, t, J=4.9), 4.63(2H, s), 6.61(1H, td, J=8.6, 4.611z), 7.35(1H, m), 7.50(1H,
br.d, J=5.9Hz)

20 ESKLC/MS positive mode) m/z557 (M+H)

[Example 6]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino}-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin
o)-methyl]-benzamide (Compound C-1)



Preparation of 2,3,4-trifluoro-5-vinyl-benzoic acid 20 111 Step A in tetrahydrofuran (10 mL) were
added tris(dibenzylideneacetone)dipalladium (45 mg, 0.05 mmol, product No. 32877-4, Aldrich),
tri-2-furylphosphine (23 mg, 0 01 mmol), and vinyltributyltin (865 ftL, 3 0 mmol) under an argon
atmosphere, and the mixture was stirred at 40C for 3 hours. 5After completion of the reaction,
insoluble matter was removed through a celite column. One mol/L sodium hydroxide solution (30 mL),
and then methylene chloride were added to the reaction solution, and the layers were separated.
Another 1 mol/L sdﬁm@yqroxide solution (30 mL) was added to the organic layer, and the layers
were separated. One mol/L @drochloric acid solution (60 mL) was added to acidify the resultant

aqueous layer, and the aquity s JaQer 10was extracted twice with methylene chloride (50 mL) The

give 2,3,4-trifluoro-5-vin g, 83% yield) as a pale yellow solid.

15'H-NMR{ERC 153527 . PVY5.54(3H,d, J=11.2Hz), 5.92(1H, d, J=17.8Hz), 6.78(1H, dd, J=
17.8, 11.211z), 7.95(1H, td, J=716, 2.6Hz) EIMS m/z 202(M+H ) Step C 20Preparation of
3,4-difluoro-2-(2-fluoro-4-iodo-pﬁenylamino)-5-vinyl-benzoic acid To a solution of
2-fluoro-4-iodoartiline (5.056 g, 21.336 mmol) in tetrahydrofuran (anhydrous, 30 mL) was added
dropwise 2.0 M lithium diisopropylamide (a solution in 25heptane/tetrahydrofuran/ethylbenzene, 13
mL, 26 nﬁﬁﬂ)‘\Nith stirring at -78C under an argon atmosphere. After 5 minutes, a solution of
2,3, 4-triflderpabattnybbenzoic acid (1.724 g, 8.534 mmol) prepared in Step B in tetrahydrofuran

(a”hé’dfoti?)-%?[@hlﬂwmgﬂzﬁteﬁxﬂ%&%%&@qtm[@Uﬁt%ﬁyﬁ@ﬁd&ayﬂgndﬂ%u@-m&ym@d
gradually to room temperature, and stifred . .
1-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzamide

NG

§i \
‘ O\/\O, O r F
\§i/ n SN

}
O\/\O,N\ F ‘\/LI

To a solution of 3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-5-formyl-benzoic acid

10 (130 mg, 0.309 mmol) prepared in Step A of Example 5 in methylene chloride (anhydrous, 5
mL) were added 1-hydroxybenzotriazole (42 mg, 0.309 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (177 mg, 0.926 mmol), and
N,N-diisopropylethylamine (161 plL, 0.926 mmol) at room temperature under argon {low, and
the mixture was stirred thoroughly. Subsequently,

15 O-[2-(t-butyl-dimethyl-silanyloxy)-ethyl]-hydroxyamine (177 mg, 0.926 mmol) was added
thereto, and the mixture was stirred for 17 hours.  After completion of the reaction, the reaction
mixture was extracted with ethyl acetate.

The extract was washed sequentially with water and saturated brine, and the organic
layer was dried over anhydrous sodium sulfate, and filtered. The solvent was evaporated under

20 reduced pressure, and the resultant brown oil was purified with Mega Bond Elut silica gel
(Varian, 10 g).

(E)-N-[2-(t-Butyl-dimethyl-silanyloxy)-ethoxy]-5-{ [2-(t-butyl-dimethyl-silanyloxy)-ethoxyimin
o]-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzamide (137.1 mg, 58% yield) was

obtained as a pale yellow solid from fractions eluted with 10% ethyl acetate/hexane.



30for 3 days. One moUL hydrochloric acid solution was added to the reaction mixture to bring pH to
112 3. Then, the solution was extracted with ethyl af%ate. The extract was washed sequentially with
water and saturated brine, and the organic layer was dried over anhydrous sodium sulfate and filtered.
The solvent was evaporated under reduced pressure, and the resultant dark brown solid was triturated
with methylene chloride to give 53,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-vinyl-benzoic acid
(2.352 g, 66% vyield) as a pale yellow solid. 'H-NMR(CD30D, 270MHz) 6(PPM): 5.41(1H, d,
J=11.5Hz), 5.86(1H, d, J=17.2Hz), 6.760H, td, J=8.6, 5.6Hz), 6.79(IH, dd, J=17.2, 11.5Hz),
7.41(1H, lm)Nmonngzdmm@ 2(OPiR)): TOSOSHIE, ClOSTEEE, 2)0BILY BSOS Pidgilive mode) m/z

420 (M+ D Pr

oAb i b} Gy 64(5% L5792 (3 lioro - ioaophaniamin) 5yin
yl-benzafritie 376 &0l |8 vffﬁ%% @afﬁj@%lhlvﬁ%‘ﬁ SHEHyERRRS)-5-vinyl-benzoic acid (6.2
209514 &mmsoh/pregacedin Step C in methylene chloride (100 ml) were added
042-(tert-butyldimethy1silanyloxy)-ethyd-hydroxylamine (3.40 g, 17.8 mmol),
1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride (3.40 g, 17.8 mmol),
1-hydrox§tsenzotriazole monohydrate (3.0 g, 22.1 mmol), and N,N-diisopropylethylamine (5.1 ml, 29.6
mmol), apg-Hae.mixtyre was stirred at room temperature for 20 hours 25The reaction mixture was

Z‘iﬂii?é?%ﬁ%%%%( R e A S S

dridd® ovenihydedud sbeiapmsifate, and concentrated under reduced pressure. The residue was
purified by silica eI column chromatography (500 g, n-hexane/ethyl acetate (20:1)) to give
30N-[2-(tert-butyl l@nyloxy)ethoxy] -3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-5-viny

B,

To a solution of
(E)-N-[2-(t-butyl-dimethyl-silanyloxy)-ethoxy]-5-{ [2-(t-butyl-dimethyl-silanyloxy)-ethoxyimine

15 J-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzamide (410 mg, 0.534 mmol)
prepared in Step A in tetrahydrofuran (anhydrous, 20 mL) was added dropwise
tetra-n-butylammonium fluoride (1 mol/L solution in tetrahydrofuran, 1.4 mL, 1.4 mmol) at
room temperature, and the mixture was stirred for 4 hours.

After completion of the reaction, the solvent was evaporated under reduced pressure,

20 and the yellow oil was extracted with ethyl acetate. The extract was washed sequentially with
water and saturated brine, and the organic layer was dried over anhydrous sodiom sulfate, and
filtered. The solvent was evaporated under reduced pressure, and the resultant brown oil was
purified with Mega Bond Elut silica gel (Varian, 5 g). The pale yellow solid obtained from
fractions eluted with 100% ethyl acetate was triturated with ethyl acetate to give

25 (E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-5-[ (2-hydroxy-ethoxyi
mino)-methyl]-benzamide (134 mg, 47% yield) as a white solid.

'"H-NMR(CD50D, 270MHz) 8(PPM): 3.72(2H, t, J=4.9Hz), 3.82(2H, t, ]=4.9Hz), 3.95(2H, dd,
1=4.9, 43Hz), 4.26(2H, dd, J=4.9, 4.6), 6.72(1H, td, I=8.6, 4.3Hz), 7.39(1H, m), 7.47(1H, dd,
30 J=10.6, 1.6Hz), 7.81(1H, dd, I=4.9, 1.6Hz), 8.29(1H, s)



113 Ibenzamide (6.36 g, 73%) as a pale yellow solid. 'H-NMR(CD30D, 270MHz) 8(PPM) 0.07 (6H, s),
0.86 (9H, s), 3.91 (2H, dd, J = 5.0, 4.0 Hz), 4.07 (2H,d, J = 5.0, 4.0 Hz), 5.44 (1H, d, J = 11.2 H2),
5.81 (1H, d, J =17.5Hz), 6.57 (1H, td, J 5= 8.9, 5.0'Hz), 6.74 (1H, dd, J =17.8, 10.9 Hz), 7.32 (1H, br.
d,J=7.9Hz), 7.37 - 7.42 (2H, m), 8.20 (1H, br. s), 9.38 (1H, br. s) ESI(LC/MS positive mode) m/z 593
(M+H) Step E 10Preparation of
N[2-(tert-butyldimethylsilanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-5-for
myl-benZariEE MR postiresppdsidireiIshiniibxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodophenylami
no)-5-vinyl-benzamide (27.4 g, 46.27 mmol) prepared in Step D was dissolved in a mixed solvent of
tetrahydrgféjrgg (300 ml) and water (90 m1). To this solution, an agueous solution of osmium tetroxide
(0.1 mM, é.g ml, 0.95 mmol) and sodium metaperiodate (38.6 g, 0.180 mol) were added at OC, and
the mixtUfEchasttield at room temperature for 3 hours. 20Insoluble matter was removed by celite
filtragion, aadiwarshed Wit ethyl Aceiatshdhe-aambinedfilikate and Washing were washechwituain
aqueous ¢ _Héitgln}i“fbo.l}%M 1s(%dium thiosulfate and saturated brine, dried over magnesium sulfate, and
evaporated un erreduced pressure to give a mixture (37.1 g) of
N-[2-(ter|-buty|dime{d))@ﬂanyloxy)-ethoxy]e,4-difIuoro-2-(2-f|uoro-4-iodophenylamino)-5-for
25myl-benzamide and a desFB/Iated product, ‘
3,4-difluoro-2-(2-fluoro-4-iodpphepglamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (the same

myl-benzamide can be gbtain ‘
30n-hexalﬁ@e@y|"acg it 53 Y ?DBOD, 270MHz) 8(PPM) 0.11 (6H, s), 0.78 (9H, s),
3.97 (2H, dd, J =5.174.3 H2), 4. ,dd, J=4.6, 4.3 Hz), 6.82 (1H, td, J = 8.6, 4.1 Hz), 7.30 - 7.38
(2H, m), 7.78 (1H, dd, J = 6.8, 2F2 Hz), 9.64 (2H, br s), 10.15 (11-1, s) 5 ESI(LC/MS positive mode)
m/z 595 (M+H) Step F
To a solution of
10 (BE)-3,4-difluoro-2-(2-flucro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyi
mino)-methyl]-benzamide (3.62 g, 6.70 mmol) obtained in Step B in methanol (100 ml) were
added portionwise trifluoroacetic acid (6.5 ml) and sodium cyanoborohydride (3.78 g, 60.2
mmol) over 2 days while monitoring the progression of the reaction by TLC. The reaction
mixture was poured into water, and extracted with ethyl acetate. The organic layer was washed
15  with saturated aqueous sodium bicarbonate, dried over magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography
(CH,Cl/MeOH (15:1)), and the resultant crude compound was crystallized from methylene
chloride to give
3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin
20 o)-methyl]-benzamide (1.66 g, 46%, as a total of first and second crystals).

"TH-NMR(CD10D, 270MHz) 8(PPM): 3.63 - 3.70 (6H, m), 3.94 (2H, dd, ] = 4.9, 4.3 Hz), 4.08
(2, 5), 6.59 (1H, td, J=8.6, 4.3 Hz), 7.34(1H, d, ] = 8.2 Hz), 7.44 (111, dd, T = 10.9, 2.0 Hz),
7.50 (1H, dd, ] = 6.9, 2.0Hz).

25  ESIKLC/MS positive mode) m/z 542 (M+H)

Step B’
The oxime compound,
(B)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)}-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyi
30 mino)-methyl]-benzamide obtained in Step B of Example 6 may be easily prepared from



Preparation of
HO3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-failityl-N-(2-hydroxy-ethoxy)-benzamide 10
N-[2-(Tert-butyldimethylsilanyloxy)-ethoxyi -3 ,4-difluoro-2-(2-fluoro-4-iodophenyl ami
no)-5-formyl-benzamide (37.1 g as a crude product containing the desilylated product) prepared in
Step E was dissolved in a mixed solvent of tetrahydrofuran (200 ml) and water (16 m1). To 15this

solution, p-toluenesulfonic acid monohydrate (1..76 g, 9.25 ), was added, and the mixfure was
stirred a rééﬁﬂf@%@?%[ﬁgqﬁ"{%ﬁ&ﬁé@ﬁ# 821“3[1%?{9%3{3':&?\@& yé%%t%’t% Wﬁ\ ?ﬁ%?%’é%%ate, and
the organistdayet ey dstebxwitiplsatdmatectdntive, witbd ovemoragedsioeh SUFAE ahnebevaporated
under regéfﬁsgﬁ{gg_sure. The resultant residue was triturated with ethyl acetate to give
203,4-difluoro-2-(2-flugro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (16.0 g, 72%
yield in two step ao@%b%/ellow solid. 'H-NMR(DMSO-d6270MHz) 3(PPM) 3.17(1H, d, J=4.6Hz),
3.5%2H,3,4J8416b17) 2 3 BBRio 44 -10dd=gh6i2in6 89 ¢ ot )26-@ - B0y o A8 ek yit-beBrbmpidt @Y A H, d,
3=10.9Hg), £ RSl 1, 2R OHE PR Mo Red BRSSO P2 RO il 461

(M+H) Stép G Preparation o .
305-[1, 3]SI SFIL ASHHBBR B 01i%F0-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-benza 115
To a solujoniidhadcdHfiutno:3-2iddohdridanipbphdEntind)essfayhddky( 2-hy (raydeatpxydomnzamide

o)-methyl}-benzamide.
HOC
T Q

0 NH,

Step C°
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-eth
oxyamino)-methyl}-benzamide obtained in Step C of Example 6 may be prepared in another
15  condition. Namely,
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino }-N-(2-hydroxy-ethoxy)-5-[ (2-hydroxy-ethoxyimin
o)-methyl]-benzamide (1.76 g, 3.27 mmol) obtained in Step B (or Step B”) of Example 6 was
suspended in methylene chloride, and borane-pyridine complex (1.21 g, 13.1 mmol) and
dichloroacetic acid (1.69 g, 13.1 mmol) were added thereto at room temperature. The mixture
20 was stirred for 3 hours. The solvent was evaporated, and the residue was purified by silica gel
chromatography using CH.ClL/MeOH as a developing solvent to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (2-hydroxy-ethoxyamin
o)-methyl]-benzamide (1.40 g).

25  [Example 7]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)5-[(3-hydroxy-propoxyami
no)-methyl}-benzamide (Compound C-10)

HO
\‘/\O

|
HN

o
F
Hﬁ)
Ho/\/\o”m F |
F



(15.99 g, 33.3 mmol) prepared in Step F in anhydrous THF (150 ml) were added ethylene glycol (70
ml) and p-toluenesulfonic acid monohydrate (316.6 y8g, 1 66 namol) at room temperature, and the
mixture was stirred for 14 hours. Then ethylene glycol (100 ml) was added, and the reaction mixture
was stirred for additional 8 hours. The reaction mixture was poured into 10saturated aqueous sodium
bicarbonate, and extracted with ethyl acetate. The organic layer was washed with saturated aqueous
sodium bicarbonate and saturated brine, dried over magnesium sulfate, and concentrated under
reduced pressure to give
5-[1,3]diék%epah-2-y1-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-benza mide
(21.69 gkagiAcciude product. 15 11-I-NMR(CDC13, 270MHz) 8(PPM) 3.76 (1H, hr. s, OH), 4.04-4.23
(8H, m), 6.00 (1H, s), 6.60 (14, td, J = 8.6, 4.3 Hz), 7.33 (1H, dt, J = 6.9, 1.3 Hz), 7.42 (1H, dd, J = 9.9,
1.7 Hz), & {grﬁ{ﬂrﬂ‘?f&:%" B39 PRSI 8 oY (DRI E @Av?siﬁdéﬁfﬂzfé’%w%ﬁﬁ 525
(M-1H) 2:Step-Hreidraticmode
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxymethy
1)-benzamide 116 HQ{ry‘¢§1\'5@|ution of
5-[1,3]dioxolan-2-y1-3,4-dif|uorcb-2-(2fIuoro-4-iodo-phenylamino)-N-(Z-hydroxy-ethoxy)-benZa 5mide
(21.69 g) obtained in Step Gi rdrous THE (100 ml) were added sodium borohydride (4.21 g, 111
4 mmol) and trifluoroacetic acid (508 n'm 66.8 mmol) with ice-cooling, and the mixture was stirred at
room temperature overnight. The'feagtion~giiXtiye was poured into saturated aqueous sodium
bicarbonate, and ex actgg with! e organic layer was washed with saturated aqueous
sodium bit&tbonate and sattfatedybring; dried ovel magnesium 10sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography (Si02 600 g, 100%
AcOEt to AcOEt/MeOH (50:1 to 20:1)) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxY)-5-(2-hYdroxy-ethoxYmethY
)-benzamide (131%@1i80¥masoanthitesponiierd b5 NMRICRAD2A3aMIHE) SEHRM DB Hiak2ble dd, J

Z.S‘3’5’;%%éé&fﬁ?%'ﬁ’a?%o&ﬂ%ﬁ%@%ﬁ%%?ﬁ%“@%@%ﬁ?ﬁ%—?&?@é%*é@%z?%%ﬁfﬁ%ﬁ?@?.’o

Hz) ES1aktyns! poStReihed dapmpiebzi v siantipe EatHglan] 3-aminooxy n-propanol as a reagent.

'H-NMR(DMSO-ds, 400MHz) 8(PPM) 1.58(2H, m), 3.37(2H, t, J=6.4Hz), 3.55(4H, m),

3.81(2H, t, J=4.6Hz), 3.93(2H, d, J=5.9Hz), 4.38(1H, br), 4.71(1H, br), 6.59(1H, m), 6.77(1H, t,

J=5.9Hz), 7.34(1H, d, J=8.8Hz), 7.48(1H, d, J=6.9Hz), 7.55(1H, dd, J=10.7Hz, 2.0Hz), 8.63(1H,
15 br), 11.72(1H, br)

ESI(LC/MS positive mode) m/z 556 (M+H)

Step B
3.,4-Difluoro-2-(2-fluoro-4-iodo-phenylamine }-N-(2-hydroxy-ethoxy)5-{{3-hydroxy-propoxyami
20 no)-methyl}-benzamide (Compound C-10)
HO
SN o

|
HN

: 0
F
H@
F

The title compound was obtained by a procedure similar to that in Step C’ of Example 6



2-(4-Ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxym
ethyl)-benzamide (Compound B-2) HN 117 To% olution of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxymethy
1)-benzamide (46.1 mg, 87.6 umol) obtained in Step H of Example 1 in tetrahydrofuran (anhydrous,
2.0 ml) were added trimethylsilylacetylene (48.5 !'IL, 0.350 mmol), copper iodide 5(3.3 mg, 17.5 umol),
(PPh3)2PdC12 (3.7 mg, 5.3 urnol), and Hunig's base (diisopropylethylamine, 149 pt, 0.876 mmol), and
the mixtd¥éWwas stirred at 50C for 2 hours. The reaction mixture was concentrated under reduced
pressureg0).3 M iindmetiofic eidowpmadene s dhadestlianiietiskie ctos e Nibdureraas mopacted
with ethyl ace q}gét{hﬁ]%é%%nic.hay(%tvgggdvgg%ed Awith 0.1 N hydrochloric acid and brine, dried over
anhydrod%uf(? agnesium Siftate” an concentrated under reduced pressure. The resultant residue
was purified by silica gel column chromatography (Presep Silica Gel Type S (Wako Pure Chemical

Industries); 18,k MefiA%0) BPIVgMes’(2H, m), 3.37(2H, t, J=6.4Hz), 3.55(4H, m),
3,4-difluarQ-2:(2-fluorq-4-tri lanylet Ixp iNQ)-N=(2-hydroxy- )-5-(2-

choy-eoA A BT e i e TR MBI o e oA, o 67 HE,
3,4-dliflucos 2R (ore¢iHrirh dttRilanylethiyliy ey PitInd) SR BLdrEx| Osthaxy) 5. fyb 3 (1H.
droxy-ethgagymgtfmlﬁpg\?zamide (37.6 mg) in tetrahydrofuran (anhydrous, 1.0 ml) was added
tetra-n-buytyl onium fluoride (1 M ion in. THE, 113 uL, 113 umol) at room temperature, and the
mixture \%@M@P?ﬁ%ﬁ%?%éuéggéo%k ure was concentrated under reduced 20pressure. 0.1
N Hydrochloric acid was added to the resultant residue, and the mixture was extracted with ethyl
acetate. 'Ted organic layers were washed with 0.1 N hydrochloric acid and saturated brine,

dried over anhydrous magnesium sulfate, and concentrated under reduce sure. The resultant
residue v&a‘%’BEﬁi‘Fﬁé‘H’ﬁYé%%éoﬁ%ﬁé@ A CHY SHTRES i p@%ﬁ%@p%ﬁﬁﬁgéf%%@m R?}%ﬁpfe' P
Chemicatdpdugiriesh) 10 ah P OGei2atMeEmipamnd €281)) to give
2-(4-ethygyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxyme
thyl%—benzamide (21.9.mg, 68%) as a yellow powder. 11-1-NMR(CD30D, 270MHz) 8(PPM) 3.03 (1H,
s), 3%6 (SHEPatRtiyR o d-8EnQ0K Y2 qNL-pronansg 8 1y oSSty + = 4.3 Hz), 4.04 (21-1, dd, J =
4.6, 3.6 Hz), 4.58 (2H, s), 6.68 (1H, td, J = 8.3, 5.6 Hz), 7.14 (d, J = 8.6 Hz), 7.18 (dd, J = 11.2, 1.6

Hz), 7.54 (d, 3< 5 8Mb£1H, hr. s) ESI(LC/MS positive mode) m/z 425 (M+H) The
compoundﬁgf amples 3 and 4 below were synthesized by preparing cyclic 35acetal compounds
a

sing an aldehyde,
Hsing y - HC |

Preparation of 1-aminooxy-2-methyl-propan-2-ol hydrochloride was performed as
described in the following literature:
20  Monatsh Chem Verw Teile Andere Wiss (1961) 92 p 725-739.
Step B
(E)-3,4-Diftuoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-2-methy

1-propoxyimino)-methyl}-benzamide

HO-\/\O
i
HN O

HO N
><\o X E |

25
~ The title compound was obtained by a procedure similar to that in Step B’ of Example 6



3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzarnide 118 obtained
in Step F of Example 1 as a starting material, and 11%-(5)ropanediol or 2,2-dimethy1-1,3-propanediol,
respectively, instead of ethylene glycol used as a reagent in Step G of Example 1, and subjecting the
acetal compounds to reducing conditions similar to those in Step H of Example 1. 5[Example 3]
3,4-Difluoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxy-ethoxy)-5-(3-hydroxy-propoxymeth
y1)-benzamide (Compound B-6) HN 1011-1-NMR(CD30D, 270MHz) 6(PPM) 1.83(2H, quin., J=6.3Hz),
3.64(4H, WS eBOHIMH); 3 s ade ROERHENG sofarmtl NS ) Bl i U PrPAd 198 6,
1.3Hz), 7TobB(hkl tdStpl0d Bxaip)e T.5041thrtimpmSi{E:CMSDSitiveomod2) ks pilviad)2-ol

15[Ex_am Benioride obtained in Step A. )
3,4-Difluo o-2-(2-f|uoro-4-|odo-phen?lamlno)-S-(S-hydroxy-Z,2-d|methyl-propoxymethyl)-N-(2

-hydroxy-ethoxy)-benzamide (Compound B-7) 20'H-NMR(CD30D, 270MHz) 6(PPM) 0.90(6H, s),
3.37§2H, '), SMO@H)- D RT3 HAPRIP3 (206 Hd 512472 A8 ), HB12H ns), HBLH s¥d, J=8.9,

e SRR, LA, HATiOE 2 B TLEE LS PG ee) e
fluoro-4 WM@WHWNO@W%(%W%%MM@

Step C
16 3.4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-2-methyl-p
ropoxyamino)-methyl}-benzamide (Compound C-28)

HO\/\

? ,
HN O
F
P
HOX\O,H N ‘ .
F

The title compound was obtained by a procedure similar to that in Step C’ of Example 6
15 from
(B)-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxy-ethoxy)-5-{(2-hydroxy-2-methyl

-propoxyimino)-methyl]-benzamide obtained in Step A.

"H-NMR(DMSO-dg, 400MHz) 8(PPM) 1.01(6H, s), 3.55(2H, t, J=4.4Hz), 3.82(2H, t, J=4.4Hz),
20 3.95(2H, d, J=4.9Hz), 4.40(1H, br), 4.70(1H, br), 6.58(1H, m), 6.96(1H, t, J=4.9Hz), 7.34(1H, d,

J=8.3Hz), 7.49(1H, d, J=6.8Hz), 7.55(1H, d, J=10.8Hz), 8.56(1H, br), 11.72(1H, br). The peak of

a methylene group is overlapping with that of H>O peak.

ESILC/MS positive mode) m/z 570 (M+H)

25  [Example 9]
3,4-Diftuoro-2-(2-fluorc-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (2-methylsulfanyl-etho
xyamino)-methyl}-benzamide (Compound C-30)



5 Step A Preparation of 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-benzoic acid HO 0
103,4-Dif|uoro-2-(2-f|uoro-4-iodo-phenylamino)-5-virllglpenzoic acid (200 mg, 0.477 mmol) prepared in
Step C of Example 1 was dissolved in tetrahydrofuran (20 ml) and water (1 mL) To this reaction
mixture, an aqueous solution of 0.1 M osmium tetroxide (1 0 mL) and sodium metaperiodate (510 mg,
2.39 mmol) were added at room temperature, and the mixture was stirred for 2 hours. Insoluble matter
was removed through a celite column, and ethyl 15acetate extraction was performed. The extract
was washed sequentiflly with.water and saturated brine, and the organic layer was dried over
anhydrous sodium sulfate, em@ filtered. The solvent was evaporated under reduced pressure, and the
resultant dark brown solid wasturated with methanol to give
3,4-difluoro-2-(2-fluoro-4-iodophenylgming)-5-formyl-benzoic acid (133.6 mg, 66% yield) as a 20pale
yellow solid. 1IH-NMR(DMSOf{ (PPM) 7.11(1H, td, J=8.6, 3.6), 7.53(11-1, m), 7.71(1H,

|:f3 3Hz), 10.00(1H,$), 10.08(1H, br.$) ESI(LC/MS positive
mode) m/z 422 (M+HY 120 Step reparation of
5-allyloxymethy1-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzoic acid 5To bismuth (l1) chloride
(37 mg, 0.188 mmol) that was dried by heating under reduced pressure, methylene chloride
(anhydroggp3aml suspension) was added under argon flow, and the mixture was stirred thoroughly. To
this suspgnsion,.allyl alcohol {40 iL..0.57 triethylsilane (107 I.LL, 0.671 mmol), and
3,4-dif|uo§r8{]%%3§5¥ll(})(f;r(cjj‘i-@-)‘i%1 oﬁ?sel#)g?g |ﬁé%9;£%¥dm}?/%%nmzla% acid (200 mg, 0.475 mmol) 10 prepared
in Step A Wegewi(?e%at re@m temperature, and the mixture was stirred for a whole day and night.
Afte%comrflétio f theg&actfon, the reaction mixture was extracted with ethyl acetate.

0-(2-Methylsulfanyl-ethyl)-hydroxylamine (CAS No. 101512-32-7} was prepared
according to the method described in the following literature:
Bull. Acad. Sci. USSR Div. Chem. Sci. (Engl. Transl.}; 1967; 1743-1745.
10 StepB
Synthesis of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino}-N-(2-hydroxy-ethoxy)-5-[(2-methylsul fanyl-e

thyoxyimino)-methyl}-benzamide

HO _~
?
HN

C
H F
' F

The title compound was obtained by a procedure similar to that in Step B’ of Example 6

15

using 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide
obtained in Step F of Example 1 as a starting material and
O-(2-methylsulfanyl-ethyl)-hydroxylamine obtained in Step A as a reagent. Namely,
20 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide
(2.6 g, 5.415 mmol) was dissolved in 2 mixed solvent of methylene chioride (50 ml), THF (20
mlL), and methanol (10 mL).
0-(2-Methylsulfanyl-ethyl)-hydroxylamine (924 mg, 8.621 mmol) was added thereto,

and the mixture was stirred at room temperature for 3 hours.



The extract was washed sequentially with water and saturated brine, and the organic layer was dried
over anhydrous sodium sulfate, and filtered. The so t was evaporated under 15reduced pressure,
and the resultant dark brown solid was purified with Presep (Wako Pure Chemical Industries, 10 Q).
5-Allyloxymethy1-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)benzoic acid (140.7 mg, 64% yield) was
obtained as a light brown solid from fractions eluted with 100% ethyl acetate. 201H-NMR(CD30D,
270MHz) 8(PPM) 4.08(2H, m), 4.56(2H, s), 5.25(1H, d, J=10.2Hz), 5.354(111, d, J=17.1Hz), 5.92(1H,
m), 6.80(1H, m), FF Qnelei2 61 repsgaH g soluept W5V Rstiad, 1y & SfvestR posrtve
mode) mgzvéGdpditid)iaty Stejr: Grideparaiibn afidue was triturated with a proper amount of ethyl

5-a|IyIox&%@&h@k@é@gf&t&@pethylsiIanyIoxy)ethoxy]-3,4-dif|uoro-2-(2-f|uoro-4-iodophe

nylamino)-benzamide To a solution of

5-allyloxy st il ucprsrotpetiéidomisaoiratipimims barosi dErr 40 iigre BebHaml e
preparediiia Stepi i ity timatiiodedanide {ankydreusiid. mL) Swere added N-hydroxysuccinimide
(41 mg, 0.363 mmol) and 1-ethy1-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (70 mg, 0.363
mmol) at room temperature under argon flow, and the mixture was stirred thoroughly. Subsequently,

042-(t-buthrdVERKGISHEIRAST) MG IR a1 (85 PE2C W5 ddnimsip wWasHildd Hakb@d.atm the
mixture wias, gtisreg foroz hoursd After. commaieijon iie mackes taesreactore mixtuse IE@vsags sKracted
with ethy. . @ Xtract.y \Afﬁﬁerg tiglly wi Ean ted brine, and the
organic Ig%%ﬁ%z%hgdlg e]rg’a%%%\r%%%’sd iuir Zlﬁ;feﬁ a%%mf:}e:? Eﬁé@é%lééﬁ]ﬁ\%&% evaporated
undét rediidébpPdssprattiyadnpdeias(naftBAown oil was purified with Mega Bond Elut silica gel
(varian, 5 g).
155-AIIylgx%pn@thyl-N-[2-(tert-butyldimethylsiIanyloxy)ethoxy]-3,4-dif|uoro-2-(2-f|uoro-4-iodoph
enylaminos enzamide (35.5 mg, 18% yield) was obtained as a pale yellow oil from fractions eluted
with 1096%ethiyi eetete/eRune-4-ipdo-phvrRianiaaBN2ZoM iy 6esheny B DBty brdkoH; o
3.83(2H, ot 3 (24 e10)}- He44AHH 2R e d B B 03=11.5H2), 5.26(IH, m), 5.87(1H, m), 6.48(1H, td,
J8.6,4.9Hz), 7.23(1H, d, J=8.9Hz), 7.31(1H, m), 7.32(1H, m), 8.30(1H, hr.$), 9.25(1H, br.$
ESS(EC M S)p ositi en%? ec)omp?%%@‘zfﬁﬁ ééﬁimec} byap ocacm}e similar to 1 at)m Step(%lHoP %X?impie 6

using

(E)-3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino )-N-(2-hydroxy-ethoxy)-5-[ (2-methylsulfanyl-e

thyoxyimine)-methyl|-benzamide obtained in Step B as a starting material.

Namely,

20 (E)-3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino}-N-(2-hydroxy-ethoxy)-5-[ (2-methylsulfanyl-e
thyoxyimino}-methyl]-benzamide (104.8 mg, 0.184 mmol) was dissolved in methylene chloride
(anhydrous, 10 mL). Borane-pyridine complex (140 pL, 1.38 mmol) and then dichloroacetic
acid (115 pl., 1.38 mmol) were added thereto with cooling the reaction vessel in an ice-bath
under a nitrogen atmosphere. The ice-bath was removed, and the mixture was stirred at room

25  temperature for 17 hours. After completion of the reaction, the reaction mixture was extracted
with ethyl acetate, and the organic layer was washed sequentially with water and saturated brine,
dried over anhydrous NaxSOy, and concentrated under reduced pressure.  The resultant yellow
residue was purified by silica gel column chromatography (Mega Bond Elut, Varian, 5%
methanol/methylene chloride as an eluent). The resultant fraction was concentrated under

30  reduced pressure and the oily residue was triturated with 5% ethyl acetate/hexane to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylsulfanyl-ethox
yamino}-methyl|-benzamide (110 mg) as a white solid.

'H-NMR(CD;0D, 270MHz) 3(PPM) 2.06(3H, s), 2.62(2H, t, J=6.6Hz), 3.70(2H, m), 3.77(2I1, 1,
35 J=6.6Hz), 3.94(2H, m), 4.07(2H, s), 6.56(1H, 1d, J=8.7, 4.8Hz), 7.32(1H, m), 7.43(1H, dd,
J=10.7, 2.0Hz), 7.53(1H, dd, J=7.3, 2.0Hz)



Step D 25Preparation of
5-a|Ionxymethy1-3,4-dif|uoro-2-(2-f|uoro-4-iodo-phep§/£amino)-N-(2-hydroxy-ethoxy)-benzami 122
To a solution of
5-allyloxymethyl-N-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodop
5henylamino)-benzamide (35.5 mg, 0.056 mmol) prepared in Step C in tetrahydrofuran (anhydrous, 4
mL) was added dropwise tetra-n-butylammonitu-n fluoride (1 mol/L solution in tetrahydrofuran, 0.5 mL,
0 5 mmolf H oM terrpdrnaradeiy/ e/ttt was stirred for 4 hours. After completion of the
reaction, the solvent was evaporated under reduced pressure, and the yellow oil was extracted with
ethyl ace ate. The gxract was washed sequentially with 10water and saturated brine, and the organic
layer was dried” over anhydrous sodium sulfate, and filtered. The solvent was evaporated under
reduced priddiiFeorand thdlresotaindoroRenylpiEe plrifidi prepabsive- TLC othragsyliinyl-eth
acetate/hexaine &s) adavaioping.salietoa@ved C-31)
5-allyloxymethy1-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-benzami de (11
mg, 38% yield) as hl@/hiteéolid. 15 11-1-NMR(CD30D, 270MHz) 5(PPM) 3.70(2H, dd, J=4.9, 4.3Hz),
3.93(2H, dd, J=4.9, 4.3Hz);4.Q9(2H, dt, J=5.6, 1.3Hz), 4.57(2H, s), 5.21(1H, ddd, J=10.2, 3.0, 1.3H2),
5.33(1H, ddd, J=17.1, 4.9, 1. 6Hz); 5.96(1H, m), 6.61(1H, td, J=8.6, 4.3Hz), 7.34(1H, dt, J=8.6, 1.0Hz),
7.45(1H, ddpJ=8.6, 2.0Hz), /46(1 , J=6.9, 2.0Hz) 20 ESI(LC/MS positive mode) m1z523 (M+H)
StepE Pr Haratjon oﬁ
d,1-5-(2,341ih roxy@propoxymethyl)-3, 4-dlifluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
25xyethoxy)-benzamide 123 To a solution of
5-allyloxymethy1-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-benzami 5de (11
mg, 0.021 mmol) prepared in Step D in tetrahydrofitran (anhydrous, 4 mL) and water (1

To a solution of

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylsulfanyl-ethox

10  yamino)-methyl]-benzamide (10 mg, 0.017 mmol) obtained in Step C of Example 9 in a mixed
solvent of acetone (1.8 ml) and water (0.2 ml) was added 30% aqueous hydrogen peroxide (3
pL, 0.026 mmol), and the mixture was stirred for 17 hours.

After completion of the reaction, the reaction mixture was extracted with ethyl acetate,

and the organic layer was washed sequentially with water and saturated brine, dried over

15 anhydrous sodium sulfate, and concentrated under reduced pressure. The resultant residue was
purified by preparative TLC (No. 5744, Merck, 5% methanol/methylene chloride as a developing
solvent) to give
3,4-difluoro-2-(2-flucro-4-iodo-phenylamino)}-N-(2-hydroxy-ethoxy)-5-[ (2-methanesulfinyl-etho
xyamino)-methyl}-benzamide (4.0 mg, 39%) as an off-white solid.

20
'H-NMR(CD;0D, 270MHz) 8(PPM) 2.62(3H, 5), 2.88(1H, m), 2.92(1H, m), 3.70(2H, m),
3.93(2H, m), 4.00(2H, m), 4.08(2H, s), 6.60(1H, td, J=8.7, 4.6Hz), 7.34(1H, m), 7.44(1H, dd,
J=10.6, 2.0Hz), 7.48(1H, m)
ESI(LC/MS positive mode) m/z S88(M+H)

25
[Example 11]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methanesulfonyl-eth

oxyamino}-methyl]-benzamide (Compound C-8)



mL) were added 4% osmium tetroxide solution (100 [IL) and 30% hydrogen peroxide solution (0.5 mL)
at room temperature, and the mixture was stirred for 3 hours. After completion of the reaction, the
reaction mixture was extracted with ethyl acetate. Th&%extract was washed sequentially with water and
saturated brine, and the organic 10layer was dried over anhydrous sodium sulfate, and filtered. The
solvent was evaporated under reduced pressure, and the resultant brown oil was purified with Mega
Bond Elut silica gel (Varian, 5 g).
d,1-5-(2,3-Dihydroxyepropoxymethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
xy-ethoxy)-benzamide (6.8 m@, 58%) was obtained as a white solid from fractions eluted with 1510%
methanol/methylene chloridg4N.1-1-HMR(CD30D, 270MHz) 6(PPM) 3.51-3.64(4H, m), 3.70(2H, dd,

3=5.3, 4.6Hz), 3.81(1H, quin..1- 3.94{2H, t, J=4.9), 4.63(2H, s), 6.61(1H, td, 3=8.6, 4.6Hz),
7.35(1H, m), 7.50(1H, br.d, J=5,2Hz) 2 .C/MS positive mode) m1z557 (M+H) [Example 6]
3,4- DiquorQ ;QZ quoro a- |odo A P-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin
0)-methyl] (C 4_Step A Preparation of 5(E)-N42-(t-butyl-dimethyl-sila

nylox y)- ethoxy] -5- {@-(t butyl -di eth;ﬁ sﬂanyloxy)’ ethoxyimino
]-methyl)-3,4-difluoro-2-(2-fluoro-&-iodo-phenylamino)-benzamide To a solution of
3,4-difluoro-2-(2-fluoto-4-iodophenylamino)-5-formyl-benzoic acid 10(130 mg, 0.309 mmol) prepared in
Step A of Example Sin methylene chloride (anhydrous, 5 mL) were added 1-hydroxybenzotriazole (42
mg, 0.309 mmoI)TSE-%ﬂ?ﬁ/‘FISJ{SQ imethylaminopropyl)carbodiimide hydrochloride (177 mg, 0.926 mmol),
and N,N- giuﬁ@meswemm'aﬂmme L6 4-BheRR6 OWMON 2thiehox tetiperaiirg(Qndethargen floyiseaina the
mIthre Wasar%%lxrlro d thglr ol']j% Lilgg %%’%%%.OU mmol) obtained in Example 10 in a mixed solvent

of methanol (1.8 mL) and water (0.2 mL) was added sodium metaperiodate (6 mg, 0.026 mmol)

at room temperature, and the mixture was stirred for 17 hours.  After completion of the reaction,

the reaction mixture was extracted with ethyl acetate, and the organic layer was washed

sequentially with water and saturated brine, dried over anhydrous sodium sulfate, and

10 concentrated under reduced pressure.  The resultant regidue was purified by preparative TLC
(No. 5744, Merck, 5% methancl/methylene chloride as a developing sclvent) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methanesulfonyl-eth

oxyamino)-methyl]-benzamide (1.3 mg, 13%) as an off-white solid.

15 'H-NMR(CD;OD, 270MHz) 8(PPM) 2.94(31, s), 3.26(2H, partial hidden), 3.71(2H, dd, J=4.9,
4.3Hz), 3.93(2H, dd, J=4.9, 4.3Hz), 4.04(2H, dd, J=5.7, 5.4Hz), 4.10(2H, s}, 6.61(1H, td, J=8.7,
4.6Hz), 7.33(1H, m), 7.43(1H, dd, J=10.7, 1.8Hz), 7.50(1H, m)

ESI(I.C/MS positive mode) m/z 604(M-+H)

20 [Example 12}
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (3-methylsulfanyl-prop
oxyamino)-methyl]-benzamide (Compound C-32)
Step A
Preparation of 2-(3-methylsulfanyl-propoxy)-isoindole-1,3-dione

0
\S/\/\O,N: ;
25 ©

3-Methylsulfanyl-propan-1-o0l (4.133 g, 38.92 mmol) was dissolved in THF (anhydrous,



15012-(t-butyl-dimethyl-silanyloxy)-ethylkhydroxyamine (177 mg, 0.926 mmol) was added thereto, and
the mixture was stirred for 17 hours. After completi\j\)%g the reaction, the reaction mixture was
extracted with ethyl acetate. The extract was ed sequentially with water and saturated brine,
and the organic layer was dried over anhydrous sodium sulfate, and filtered. The solvent was
evaporated under 20reduced pressure, and the resultant brown oil was purified with Mega Bond Elut
silica gel (Varian, 10 g).

(E)-N-[2-108 i dindetHyis stdiijooxirteoiphospzine oL gim@ s msiahl #84y)-ethoxyimin *methyl}
-3,r1-diflll|1&tﬁ3%lz(cd%< yﬁm?aﬂﬂ@@@(@hqagmiﬁ@hm@mﬂ@i@%@aa/ r%lm@ssaa%&mﬂa Wﬂﬁ(@@tained as a )
pale yellow. solid from fractigns eJuted, with.10% acetate/he 125.1H-NMR(CDC)3, 270MHz
DPray: SRR T OOEReey Ha oy, ot L G s ot R Su e
6.64(1H, tie, :3agionsewe) i1y B6(Erhat), under(nirogen 3imosphergHZ] e reienbRyyus: 7o pagymed
8.78{1H Qf %rﬁfgﬁgﬁfaﬁfr@ éx@émm@r%@ﬂﬁﬁﬂ)m &mﬁéﬁ@ﬁr&iﬁfé @faction, the reaction
O3 R PR Ol N P OB Y e e 10
(E)-N-[2-¢bbutyiofiméthy bsikinitiosyipthoxihesiihite sutdedisrretiyitsiahdloxiichthesfitirmst off.
_1518-:'1et%&éﬁk&#ﬁj@%%&&%ﬂk&%@iﬁr&e%%e&%@wu ﬂﬁ‘é‘é&%%é‘%ﬁ @51@11?91%@9@%&%4 mpagl) pfrleparded
in Step A in tetrahydrofuran (anhydrous, 2Q. m ropwise tetran- ammenium fluoride
(1 mol/L ST WFtetpan d?@ﬁﬁﬁﬂfiiajf%ﬁl}lf%g%jﬁ%%iaﬁﬁfgg}ﬁt%ﬁ?ﬁeg aé@é%gﬁd thi gi&ﬁffre was
stirieéd foChdmoises, 2Ftérecioph pletion/ ofthee reamtiohsetkie tsadvent was evaporated under reduced
pressure, 2QandiRg Sl ywaseauantea it aibyt aeeidieig extract was washed sequentially

with water and saturated glne, ar)%ﬁthe organic layer was dried over anhydrous sodium sulfate, and
filtered. The solvent was evaporated under reduced pressure, and the resultant brown oil was purified

with MegHBeMRECDSlica HRVIVarERPS Y L. @ Hate)y 23§60, Chtsi(E fromt BaQBnddlinédwith

100% etrg{llg&gteyt‘gyyﬂ%mwaﬁ%d with ethyl acetate to give
25(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyi

minb)-metA-beNhRnsiE {32001 2 7o vy L a white solid.

Step B
Synthesis of O-(3-methylsulfanyl-propyl)-hydroxylamine

NH
\S/\/’\o 2

20
2-(3-Methylsulfanyl-propoxy)-isoindole-1,3-dione (6.4 g, 25.5 mmol) obtained m Step

A was dissolved in methylene chloride (anhydrous, 50 mL). To this solution, methylhydrazine
(1.5 mL, 28 mmol) was added dropwise, and the mixture was stirred for 1 hour. The
precipitated white solid was filtered off, and the filtrate was concentrated under reduced pressure.

25  The yellow oily residue was extracted with ethyl acetate, and the organic layer was washed
sequentially with water and saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure.  The resultant yellow oily residue was purified by vacuum
distillation (1 mmHg, 57°C) to give O-(3-methylsulfanyl-propyl)-hydroxylamine (3.15 g, 68%)
as a colorless oil.

30
TH-NMR(CDCls, 270MHz) 8(PPM) 1.88(2H, m), 2.11(3H, s), 2.55(2H, dd, I=7.6, 7.1Hz),
3.75(2H, dd, J=6.3, 6.1Hz), 5.37(2H, br.s)
ESI(L.C/MS positive mode) m/z 122(M-+1H)

35  StepC



11J-NMR(CD30D, 270MHz) 8(PPM): 3.72(2H, t, J=4.9Hz), 3.82(2H, t, 1=4.9Hz), 3.95(2H, dd, J=4.9,
4.3Hz), 4.26(2H, dd, 1=4.9, 4.6), 6.72(1H, td, 1=8.6, 4,3Hz), 7.39(1H, m), 7.47(1H, dd, 30.1=10.6,
1.6Hz), 7.81(1H, dd, 1=4.9, 1.6Hz), 8.29(1H, s) 12 I(LC/MS positive mode) rn/z 540 (M+H) Step C
Preparation of
53,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin
o)methyl]-benzamide HO HN To a solution of

10(E)-3,4whifluesis -0f (2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyi
mino)-methylbenzamide (316294 4% kRN IR FrepBrin metharol {108 mbnyere Rddrd
portionwise trifluoroacetic.a dB%GI%S mJ), and sodium cyanoborohydride (3.78 g, 60.2 mmol) over 2 days
while motfiESFAGHEY "FB&F@&? e eaction by TLC. The reaction mixture was poured into water,
and extracted with eth¥l acetate. The organic layer was washed 15with saturated aqueous sodium
bicarbonate, dried ove %a@h@sium sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel colur romatography (CH2C12/MeOH (15:1)), and the resultant crude
compound was crystallized fro m%hyl’: ne chloride to give

3,4-difluoro-2-(2-fluoro-4-iodo y 0)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin
200)-methyl beﬂzgmid% LB %, fotal of first and second crystals). 11-1-NMR(CD30D,
270MHz) 8(PPM): 3.63- 3.70 (8H, m), 3.94 (2H, dd, J = 4.9, 4.3 Hz), 4.08 (2H, s), 6.59 (1H, td, J=8.6,
4.3 Hz), 7.34(IH, d, J = 8.2 Hz), 7.44 (1H, dd, J = 10.9, 2.0 Hz), 7.50 (1H, dd, J = 6.9, 2.0Hz). 25
ESI(EC/MS positive mode) m/z 542 (M+H) Step B’

The title compound was obtained by a procedure similar to that in Step B of Example 9

using 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-3-formyl-N-(2-hydroxy-ethoxy)-benzamide
obtained in Step F of Example 1 as a starting material and
O-(3-methylsulfanyl-propyl)-hydroxylamine obtained in Step B as a reagent. Namely,

10 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (76
mg, 0.158 mmol) was dissolved in a mixed solvent of methylene chloride (5 mL) and methanol
(1 mL). O-(3-Methylsulfanyl-propyl)-hydroxylamine (100 pL) was added thereto, and the
mixture was stirred at room temperature for 3 hours. After completion of the reaction, the
solvent was cvaporated under reduced pressure to give a pale yellow crude product. 'The

15  residue was triturated with a proper amount of ethyl acetate:hexane (1:9) to give
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (3-methylsulfanyl-p
ropoxyimino)-methyl]-benzamide (88.8 mg, 96%) as a white solid.

'H-NMR(CDCls, 270MHz) 8(PPM) 2.03(2H, m), 2.13(3H, 5), 2.63(2H, dd, J=7.3, 7.1Hz),

20 3.79(2H, m), 4.30(2H, t, J=6.3Hz), 6.66(1H, td, J=8.6, 4.5Hz), 7.35(1H, m), 7.42(1H, dd, J=10.2,
1.8Hz), 7.77(1H, dd, J=6.8, 2.0Hz), 8.21(1H, s), 8.60(1H, brs), 9.15(1H, br.s)
ESI{LC/MS positive mode) m/z584(M-+H)}

Step D

25  Synthesis of
3.4-difluoro-2~(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{(3-methylsulfanyl-prop
oxyamino}-methyl}-benzamide (Compound C-32)



The oxime compound,

(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-( -E]ydroxy-ethoxy)-5-[(2-hydroxy-ethoxyi
30mino)-methyl]lbenzamide obtained in Step B of Example 6 may be easily prepared from 127
3,4-difluoro-2-(2-fluoro 4-iodo-phenylamino)-5-foyl-N-(2-hydroxy-ethoxy)-benzamide obtained in Step
F of Example | by a reaction with 2-aminooxyethanol in THF at room temperature. Namely,
53,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-fonyl-N-(2-hydroxy-ethoxy)-benzamide (1.37 g) arid
aminooxy ethanol (262,ing) were mixed in THF at room temperature for 12 hours, and then the solvent
was evaporated to give o
3,4-difluoro-2-(2-fluoro-4-iodd¥ppehylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyimin
0)-methyl]-benzamide. 10NH2 S
3,4-Difluoro-2-(2-fluoro-4+jodogphig
oxyaminoymethylkbenzathide aptai
15condition.s1\lamely, F
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyimin
0)-methyl]-benzamide (1.76 g, 3 27 mmol) obtained in Step B (or Step B') of Example 6 was
suspended in mefiylgne EM%%&Q%%%@W%@?@%@H&E@@S@I%@M ik { ang:ghighiproacetic
acid (1.69.g, 13.1 mmol) were added thereto at room temperature. The mixture 20was stirred for 3
hours. T}%aglﬁ]\)’ent was evaporated, and the residue was purified by silica gel chromatography using
CH2T 12(WeBH-dFlacteviGhitgpsoiendtephnglamino)-N-(2-hydroxy-ethoxy)-5-[ (3-methylsulfanyl-p
34-(’”‘%{5@:@%&&35%& -BheAMARIRg)-Nes:By drrxys sl Rdics Ryt eihaxyaBithce of
0)-methyl]-henzamide (1,40 @), 25[Example 7]

3,4-Diflud{62ROMEBF AAGdAE S Fienylamino)-N-(2-hydroxy-ethoxy)51(3-hydroxy-propoxyami
no)-methybéiframidk (CHmpodntd @-pOptQaniiRY-N-(2-hydroxy-ethoxy)-5-[(3-methylsulfanyl-prop

oxyamino)-methyl}-benzamide (26.54 mg, 79%).

0)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-eth
#rStep C of Example 6 may be prepared in another

10
TH-NMR(CD:0D, 270MHz) 8(PPM) 1.78(2H, m), 2.03(3H, 5), 2.47(2H, dd, I=7.4, 7.1Hz),
3.70(2H, t, J=6.1Hz), 3.71(2H, m), 3.92(2H, m), 4.06(2H, s), 6.5%(1H, td, J=8.7, 4.3Hz),
7.34(1H, dd, J=8.4, 1.1Hz), 7.44(1H, dd, J=10.7, 1.8Hz), 7.49(1H, m)
ESI(LC/MS positive mode) m/z586(M+H)

15
[Example 13]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (3-methanesulfinyl-pro
poxyamino)-methyl}-benzamide (Compound C-33)

20
The title compound was obtained by a procedure similar to that in Example 10 using
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine}-N-(2-hydroxy-ethoxy)-5-[ (3-methylsulfanyl-prop
oxyamino)-methyl]-benzamide obtained in Example 12 as a starting material. Namely,
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[ (3-methylsulfanyl-prop
25  oxyamino)-methyl]-benzamide was treated with 30% aqueous hydrogen peroxide in aqueous

acetone to synthesize



Step A Synthesis of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N- (ﬁigydroxy-ethoxy)-5-[(3-hydroxy-propoxy
5imino)-methyl}-benzamide HO HN HO .%10 e titte compound was obtained by a procedure
similar to that in Step B' of Example 6 using
3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide 10obtained in
Step F of Example 1 as a starting material and 3-aminooxy n-propanol as a reagent.
'H-NMR (Bf$buam-408niue) BEFPie) pheg(zating) N334 pdror rethar) s dB5utharsdignrmon,
J=4. 6Hz),,§,§§(gé—j Hedis P HegdadhiR (@B e 463343H, br), 6.59(111, m), 6.77(1H, t, J=5.9Hz),
7.34(111, d, J=8.8Hz), 7.48(111, d, J=6. 9Hz) 7.55(1H, dd, J=10.7Hz, 2.0Hz), 8.63(1H, 15br),
11.72(1H, br) ESI(LC/MS positive mode) nilz 556 (M+H) Step B
3,4-Diflu MU 6 2, B ABMBHENS ERMD)-NE(2LhydoR6thbxy) 52 &S (idroxy Dds Ky ami 20
?é))) gfth mzamlf%(ﬁm%nﬁl L% é@% d@z%fﬁw 3Hz), 6. 59&1{ tdS.T-[—(g 7h 4d3Hz) 7.34(1H, br,d,
-2-(2- -4- ydroxy-propoxy
imino)-m %ﬁﬁ&iﬁéﬁ?ﬂﬁf §6‘ta{j E@ %ﬁbﬁa? fﬁ& E?Df/gg c}f?% MHz) 8(PPM) 1.58(2H, m),
3.37(2H,ESId6. A2)p&:Bb @ hode), B8R0Vt 133-4.6Hz), 3.93(2H, d, J=5.9Hz), 4.38(1H, br), 4.71(1H,
br), 6.59(1H, m), 6.77(1H, t, J=5.9Hz), 7.34(1H, d, J=8.8Hz), 7.48(1H, d, J=6.91-1z), 7.55(1H, dd,
J=10.7Hz,_2.0Hz), 8. 63(1H br); 11.72(1H, br) ESI(LC/MS positive mode) m/z 556 (M+H) 10 [Example
8] 3,4- Dlﬁ’éﬁ?&@le(édf uoro-4-iodo-phenylatnino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-2-methyl-p
ropbxyariiad)ifhettyy2HBefizarnidd {Gopipoulch G285 -ByepoA vy reparatdiNef2-hydroxy-ethoxy)-be
1'ami”0%3éiﬁiﬁ'é?@é(ﬁ1@@{?ﬁt2—2@|) hydrochloride

Step A
Synthests of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(hydroxyimino-meth

15 yl)-benzamide
HO
\/\?

The title compound was obtained by a procedure similar to that in Step B of Example 9
using 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide
26 obtained in Step F of Example 1 as a starting material and N-hydroxyamine hydrochloride
(commercially available) as a reagent. 111.7 mg (100%).

'H-NMR(CD;0D, 270MHz) 8(PPM) 3.71 (2H, dd, T = 4.9, 4.3 Hz), 3.93 (2H, dd, J = 4.6, 4.3

Hz), 6.70 (1H, td, J = 8.6, 4.3 Hz), 7.38 (1H, dt, J = 8.3, 1.3 Hz), 746 (1H, dd, I = 10.9, 2.0 I1z),
25 7.80 (1H, br. d, J = 5.9 Hz), 8.21 (1H, 5)

ESI(LC/MS positive mode) m/z 496 (M+H)

Step B
Synthesis of

30 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-hydroxyaminomethyl-N-(2-hydroxy-ethoxy)-be
nzamide (Compound C-23)



,,NH2 HCI Preparation of 1-aminooxy-2-methyl-propan-2-ol hydrochloride was performed as
described in the following literature: 20 Monatsh Chem Verw Teile Andere Wiss (1961) 92 p 725-739.
Step B (E)-3,4-DifIuoro-2-(2-fluoro-4-iodophenylamimﬁ-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-2-methy
1-propoxyimino)-methyllbenzamide 25 130 using
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide obtained in
Step F of Example 1 as a starting material and 1-aminooxy-2-methyl-propan-2-ol hydrochloride
obtained #e Qtep-A. 511-1-NMR(CD30D, 270MHz) 6(PPM) 3.30(6H, s), 3.72(2H, m), 3.94(2H, m),
4.08(2H, s), 6.72(fH, m), 7.38(IH, d=8.6Hz), 7.47(IH, d, J=10.9Hz), 7.80(1H, br.d, J=5.3Hz), 8.30(1H,
s) ESI(LC/MS pofitivg#thode) ra/z 568 (M+H) Step C

ropoxyamino);met _
procedure similapto. thatin Step£.of Example 6 15from

(E)-3,4-diﬁaoro-2-(2- Iuorcf—4-iodoph(iénylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-2-methy|
-propoxyimino)-meth§l]benzamide obtained in Step A. II--NMR(DMSO-d6, 400MHz) 6(PPM) 1.01(6H,
s), 3.55(2H, t, J=4.4T1z), 3.82(2H, t, J-4.4Hz), 20 3.95(21-1, d, J=4.9Hz), 4.40(1H, br), 4.70(1H, br),

6.58(1H, m), 6.96(1H, 1 J= 7 d, J=8. 7,49(0H, -, J= =108H2),
656, ). 11 U ) TR Boal o S AT rSch s SLenepming Wi et o A hEmk.
amely,

5 (E)-3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(hydroxyimino-meth
yl)-benzamide was reduced with borane-pyridine complex in the presence of dichloroacetic acid
to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-hydroxyaminomethyl-N-(2-hydroxy-ethoxy)-be
nzamide (28.14 mg, 81%).

10
TH-NMR(CD30D, 270MHz) 8(PPM) 3.71(2H, dd, =4 8, 4 4Hz), 3.94(2H, dd, J=4.8, 4.1Hz),
4.08(2H, 5), 6.60(11], td, J=8.7, 4.5Hz), 7.35(1H, br.d, J=8.6Hz), 7.44(1H, dd, J=10.6, 1.8Hz),
7.52(1H, br.d, J=7.4Hz)
ESI(LC/MS positive mode) m/z 498 (M+H)

15

[Example 15]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)
-benzamide (Compound C-24)
Step A

20 Synthesis of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-5-(methoxyimino-meth

yl)-benzamide

25 The title compound was obtained by a procedure similar to that in Step B of Example
using 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide



ESI(LC/MS positive mode) m/z 570 (M+H) 25[Example 9]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h g{)oxy-ethoxy)-5-[(2-methy|suIfanyl-etho
xyamino)-methyl]-benzamide (Compound C-30) Step A Synthesis of
0-(2-methylsulfanyl-ethyl)-hydroxylamine 50 0-(2-Methylsulfanyl-ethyl)-hydroxylamine (CAS No.
101512-32-7) was prepared according to the method described in the following literature: Bull. Acad.
Sci. USSR Div. Chem. Sci. (Engl. Transl.); 1967; 1743-1745. 10Step B Synthesis of
(E)-3,4-difftiems:d irSrmororf Hedempikdnytanitac ior xzikviak e tresipossimme thidsetdayde
thyoxyimipelmethuihbenaamide.sOrEid 8 15128 rd@tite compound was obtained by a procedure

similar to that in Step B' of Example 6 using
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-fon-nyl-N-(2-hydroxy-ethoxy)-benzamide obtained in
Step F of EXIMBIECDRI. SEMNIGANSBRAN e d 20202 bthy s 8lfAd Eatyh St sid/ amdibe obtiahed in
StepsA as ggeagaytoNamelyid, 1=8.7, 4 5Hz), 7.41(1H, m), 7.47(1H, dd, 7=10.6, 2.0Hz), 7.81(1H, dd,
203,4-di:igiqrr(%-é-(i?&flggﬁ;%-li%do-phenylamino)-5-formyI-N-(2-hydroxy-ethoxy)-benzamide (2.6 g,
5.415 mmoly was & cﬁ i ’ag}nixed solvent of methylene chloride (50 mL), THF (20 mL), and
methanoFEQIHAYYS podi{2emuetihy]sulfahlMddrHl)hydroxylamine (924 mg, 8.621 mmol) was added
thereto, and the mixture was stirred at room temperature for 3 hours. 132 After completion of the
reaction, the solvent was evaporated under reduced pressure to give a pale yellow crude product. The

residue v§é§pt urated with a proper amount of ethyl acetate:hexane (7:3) to give
10 Synthesis of

3,4-diftuoro-2-(2-flucro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-
benzamide (Compound C-24)

HO -~

o
HN. .0
F
N
o,
0
,z\“@
H
/F/i
F

I5 The title compound was obtained by a procedure similar to that in Step C of Example 9.
Namely,
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)}-N-(2-hydroxy-ethoxy)-5-(methoxyimino-meth
vl)-benzamide was reduced with borane-pyridine complex in the presence of dichloroacetic acid
to give

20 3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)}-N-(2-hydroxy-ethoxy)-S-(methox yamino-methyl)-
benzamide (28.14 mg, 81%).

"H-NMR(CD;0D, 270MHz) 8(PPM) 3.50(3H, s), 3.70(2H, m), 3.93(2H, m), 4.08(2H, s),
6.59(1H, td, J=8.9, 4.2Hz)}, 7.34(1H, m), 7.44(1H, dd, J=10.6, 1.8Hz), 7.48(1H, br.s)
25  ESKLC/MS positive mode) m/z 512({M-+H)

{Example 16}
3,4-Difluoro-2-(2-fluoro-4-iodo~phenylamino)-N-(2-hydroxy-ethoxy)-5-[(methoxy-methyl-amin
o)-methyl]-benzamide (Compound C-25)



(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylsulfanyhe
5thoxyimino)-methyllbenzamide (1.1 g) as a white S%I:f 'H-NMR(CD30D, 270MHz) 8(PPM) 2.15(3H,
s), 2.82(2H, dd, J=6.9, 6.6Hz), 3.72(2H, dd, J= 4.9, 4.3Hz), 3.95(2H, dd, J= 4.9, 4.3112), 4.34(2H, dd,
J=6.9, 6.6Hz), 6.72(1H, td, J=8.6, 4.3Hz), 7.39(1H, m), 7.47(1H, dd, J=10.6, 2.0Hz), 7.81(1H, dd,
J=7.3, 2.0Hz), 8.25(1H, s) 10 ESI(LC/MS positive mode) m/z 570(M+H) Step C
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylsulfanyl-etho
xyamino)ﬂﬂatbyl}bgnzamide (Compound C-30) 15The title compound was obtained by a procedure
similar to that in Step C(')of Example 6 using
(E)-3,4-difluoro-2-(Z=#&oro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- [(2-methylsulfanyl-e

thyoxyimin@.)-énethyl J E idg. obtained in Step B as a starting material. Namely,
20(E)-3,4-diflgoro-} @v o-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylsulfanyl-e
thyoxyiming)nethyl-enzamide«404.8 mg, 0.184 mmol) was dissolved in methylene chloride

(anhydrous, 10 mL) orane-pyridine complex (1401.1.1_,, 1 38 mmol) and then dichloroacetic acid
(115 pi., 1.38 mmol) were added thereto with cooling the reaction vessel in an ice-bath under a
nitrogen atmosphere. The ice-bath was removed, and the mixture was stirred at room 25temperature
for 17 hours. After£orauneiipnef the reaction, the reaction mixture was extracted with ethyl acetate,

RIERRES £t SRt it i W bR e S T
silicd gel weluiviA tmuoreltogeiysiy {MégaBent Ehaysy artan 2§dehiafvatiolsuthilahexchtoride as an

el_uent). %J&%ﬂﬂﬁﬁ& f(&ﬁﬂ%ﬁ&’?&ﬁ?%ﬁﬁ@ﬂé}%@ %@@@V%G%ﬁm{ﬁn%ﬁ%&ﬂﬁﬁﬁw yvas
triturated with. 5% Sg%!) cetate/hexane to give

3, 4-difludft2d M S IH BRI AOS SRS Sn R IR BN B St HEthSh SO B AR Rure
yamino)-feethpiioenzaffideqdnp! etigpay thwtitstsolidhe redclidnNRIGDSBEX2A0NHR) B(ERN)

2.06(3H, Re121824RM e drBBETy S (UL aiAbaddfialiB3RITORE) ara O A b /{4 Sher
6.5% 1H, td, J=8.7, 4.8117), 7.32(1H, m), 7.43(1IE{, d%, J=10.7, 2.0Hz), 7.53{(%H, dd, J=7.3, 2.0Hz) 133
Esiktc /I\ﬁgbﬁ&ﬂﬂ% Ba*g)smf;%t_eﬁ%mgwntrate under reduced presstire. e resultant residue w

purified by silica gel flash chromatography (Mega Bond Elut, Varian, 5% methanol/methylene
chloride as an eluent) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(methoxy-methyl-aminc
}-methyl]-benzamide (9.72 mg, 17%) as a white solid.

15
"H-NMR{(CD;0D, 270MIHz) 8(PPM) 2.63(3H, s), 3.37(311, s), 3.71(2H, dd, 7=4.9, 4.3Hz),
3.85(2H, s), 3.94(2H, dd, J=4.8, 4. 5Hz), 6.59(1H, td, J=8.9, 4.6Hz), 7.34(1H, m), 7.44(1H, dd,
I=10.6, 1.8Hz), 7.47(1H, dd, J=8.7, 2.0Hz)
ESKLC/MS positive mode) m/z 526(M+H)

20
{Example 17]
5-(Ethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-b
enzamide (Compound C-26)
Step A

25  Synthesis of
(E)-5-(ethoxyimino-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy

)-benzamide



[Example 10]
3,4-Dif|uoro-2-(2-ﬂuoro-4-iodo-phenylamino)-N-(2-h)[g50xy-ethoxy)-5-[(2-methanesuItinyl-eth
50xyarnino)-methyl]-benzamide (Compound C-31) To a solution of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methyl sulfanyl+ ethox 10
yamino)-methylkbenzamide (10 mg, 0.017 mmol) obtained in Step C of Example 9 in a mixed solvent
of acetone (1.8 mL) and water (0 2 mL) was added 30% aqueous hydrogen peroxide (3 uL, 0.026
mmol), and tihé-mixtyre was stirred for 17 hours. After completion of the reaction, the reaction
mixture was extractgg with ethyl acetate, and the organic layer was washed sequentially with water
and saturated brine, drjed gvelSanhydrous sodium sulfate, and concentrated under reduced
pressure. The result Sitleyas purified by preparative TLC (No. 5744, Merck, 5%
methanol/prethy ide~agza~developing solvent) to give
3,4-difluoro-2-(2-fluorog4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methanesulfinyl-etho
xyamino)-methyl]-benzamide (4.0 mg, 39%) as an off-white solid. 20 11-1-NMR(CD30D, 270MHz)
8(PPM) 2.62(3H, s), 2.88(1H, m), 2.92(1H, m), 3.70(2H, m), 3.93(2H, m), 4.00(2H, m), 4.08(2H, s),
6.60(1H, td, J=8.7Ths Bizpompaynei was optaad-hie preckd ez iomley, 1. 4sitil, SepESHUIGwIBIsdbitive
mode) MizH38M-tith@rdExamnlerd - o Hligiande)Rigsent10dqnhemdniIRIY)-benzamide
(2 hydroxeethon) el ¢ meansitfony seh Qvamingr e ipshzamide (CRTBRIRGL C-8) 134
3,4-diflucies2utfhimdiy-a-odblphesny teagint)-N-(2-hydroxy-ethoxy)-5-[(2-methanesulfinyl-etho
5xyamino)-methyll-benzamide (10 mg, 0.017 mmol) obtained in Example 10 in a mixed solvent of
methanol (1.8 mL) and water (0 2 mL) was added sodium metaperigda mag, 0,026 mmaq| oom
tormperattHE B Dbt ML AR 13 iir oD et ehn o e Ao Fetaon
mixture wadekiEeied. R Bihy),ateité].dnd thefbolgbmidIayeriyasiwadhet Ségimntid0 Withnyater
and, gatur@tegfjing, dried over anhydrous sodium sulfate, and 10concentrated under reduced

ressure. The resultant residue was purified by preparative TLC
P ESULCMS posiiive modes mrz sS4 P

Step B
Synthesis of

15  5-(ethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-b
enzamide (Compound C-26)

The title compound was obtained by a procedure similar to that in Step C of Example 9.
20  Namely,
(E)-5-(ethoxyimino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy
}-benzamide was reduced with borane-pyridine complex in the presence of dichloroacetic acid to
give
5-(ethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-b
25  enzamide (97.7 mg, 80% in 2 steps).

'H-NMR(DMSO-dg, 270MHz) S(PPM) 1.03(3H, t, J=6.9Hz), 3.55(2H, m), 3.57(2H, q, J=6.9Hz),



(No. 5744, Merck, 5% methanol/methylene chloride as a developing solvent) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methanesulfonyl-eth
oxyamino)-methyllbenzamide (1.3 mg, 13%) as an off-white solid. 151H-NMR(CD30D, 270MHz)
B(PPM) 2.94(3H, s), 3.26(2H, partial hidden), 3.71(2H, dd, J=4.9, 4.3Hz), 3.93(2H, dd, .1=4.9, 4.3Hz),
4.04(2H, dd, J=5.7, 5.4Hz), 4.10(2H, s), 6.61(1H, td, J=8.7, 4.6Hz), 7.33(1H, m), 7.43(1H, dd, J=10.7,
1.8Hz), 7.50(1H, m) ESI(LC/MS positive mode) nth 604(MH)ﬂ%%[{Example 121
3,4-Difludr&3223. trabrd Wi omph driAeHhinby - (20R( He 1 ety J¢ 3R ety A IEprép
oxyamingi-gnethyliberrramide, (So0poUBH £ 320%1eR br.Eyepasatinn, ok.s)

2-(3-met I -propoxy)-isqindole-l, 3-di 25 135 100 mL) To this solution, triphenylphosphine
B RS S  naisles,

(10.2 g, mmo ydaroxyp 6.4 mg, 38.92 mmol) were added and dissolved with
stirring. Diisopropyl azodicarboxylate (8.5 mL, 42.812 mmol) was added dropwise thereto with cooling
the reactipn; y@gselig an ice-bath under nitrogen atmosphere. The reaction mixture was warmed 5to

room te rature, a tirred for 5 hours. After completion af the reactian, the reaction mixture was
o el e pei E R R e e AR BRI ST
precipitatd trisheaylsisaésmpewxide 28 a white solid, which was filtered off. The filtrate was
concentraged wnder reduced pressure to give a yellow oily residue. The resultant yellow oil was
purified by silica gel flash chromatography (BW300, Fuji Silysia 10Chemical, 20% ethyl

acetate/h gsé% n eluent) to give 2-(3-methylsulfanyl-propoxy)-isoindole-1,3-dione (6.4 g, 65%).
1H-NMR(EP& 13}ifnoM O AR SIREvH A @it phenm)ains jSNL(E)hpdTe(2 £then)) ) A I3 eprofex YEEIR)-m
6.1Hz), 7.{i&:1-88{EmMm} 15 ESI(LC/MS positive mode) m/z 252(M+H) Step B

HO\/’\

?
HN O
F

H

N
o @
0 "~ F H

F

The title compound was obtained by a procedure similar to that in Step B of Example 9
15 using 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide
obtained in Step F of Example 1 as a starting material and O-isopropylhydroxylamine

hydrochloride (commercially available) as a reagent.

'H-NMR(DMSO-dg, 270MHz) S(PPM) 1.27 (6H, 4,1 = 6.3 T1z), 3.57 (2H, br. q, ] =4.3 Hz),
20 3.84 2H,t,J=4.6Hz), 444 (1H, qui, J = 6.3 Hz) 4.73 (1H, br. t, ] = 5.6 Hz), 6.80 (1H,td, I =

9.2,4.3 Hz), 740 (1H, br. d, = 7.9 Hz), 7.61 (1H, dd, ] = 10.9, 2.0 Hz), 7.69 (1H, br. 4, I = 6.9

Hz), 8.22 (1H, s), 8.84 (1H, br. s, NH), 11.98 (1H, br. s, NH).

ESI(LC/MS positive mode) m/z 538 (M+H)

25 StepB
Synthesis of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(isopropoxyamino-meth
yh-benzamide (Compound C-27)



Synthesis of 0-(3-methylsulfanyl-propy1)-hydroxylamine SO ,NH2 20
2-(3-Methylsulfanyl-propoxy)-isoindole-1,3-dione (6.4,q9, 25 5 mmol) obtained in Step A was dissolved
in methylene chloride (anhydrous, 50 mL). To this solution, methylhydrazine (1.5 mL, 28 mmol) was
added dropwise, and the mixture was stirred for 1 hour. The precipitated white solid was filtered off,
and the filtrate was concentrated under reduced pressure. 25The yellow oily residue was extracted
with ethyl acetate, and the organic layer was washed sequentially with water and saturated brine, dried
over anhydroW sulfate, and concentrated under reduced pressure. The resultant yellow oily
residue was purifieéd by ?acuum distillation (1 mmHg, 57C) to give
0-(3-methylsulfanyl-presy|)-hydroxylamine (3.15 g, 68%) as a colorless oil. 30 1H-NMR(CDC13,

-1, s), 2.55(2H, dd, J=7.6, 7.1Hz), 3.75(2H, dd, J=6.3, 6.1Hz),
PpaSitive de) m/z 122(M+H) 136 Synthesis of

(E)-3,4-difluoro-2-¢2-fluo ‘

ropoxyiming(j]Lm- Hkbhenzam F5

that in Step B of Example 9| using

[amino)-N-(2-hydroxy-ethoxy)-5-[(3-methylsulfanyl-p

Fi ititIe compound was obtained by a procedure similar to
3,4-difluoro-2-(2-fluoro-4-ioflo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide obtained in
Step F of Example 1 as a starting material and 0-(3-methylsulfanyl-propy1)-hydroxylamine obtained in
Step B as a reagent. Namely, . ey .
103 A-clfluoro- - (PGB0 TRy AR IR RS IRy e B SR Sl el g
0.158 mmpelss dissolved in a mixed solvent of methylene chloride (5 mL) and methanol (1 m1,-)
0-(3”§V'e“@Eb'S-@!@Hﬂﬁﬁﬁ!%ﬂ%@f@&&%&%ﬁﬁ%&@%ﬂ&%%&@-tﬁ%im@%ﬁgﬂyﬁlﬁiﬁﬁffﬁd at

room temperature for 3 hours. After completion of the reaction, the sqlvent was evaporated under
eucod PRSI BTME SO CRS BN P RS AL TN Ea TACA BopEr

amount ofcédhyl sicetate:hexane (1:9) to give

(E)'3’4'0'EI',HQJEIE&%:EU&@I&@RG@&BHSM@E@&Q%%%JM&?&&%&)@@L@&E@%W A kiB-meth

ropoxyimino)-methylkbenzamide 88.8'mg, 96%) as a white solid. 'H-NMR(CD 1-1z) 8(PPM)
2.03(2H, iy bsnrapaige £950g8 B Gdn 7=9PSF. 1Hz),
10

TH-NMR(DMSO-dg, 270MHz) 3(PPM) 1.02 (6H, d, J = 6.2 Hz), 3.56 (2H, br. t, ] = 4.9 Hz), 3.67
(1H, qui, ] = 6.2 Hz), 3.83 (2H, br. t, J = 4.9 Hz), 3.92 (2H, br. d, J = ca 5 Hz), 4.72 (1H, br. s),
6.59 (14, td, I = 8.9, 4.1 Hz), 7.36 (1H, br. d, J = 8.1 Hz), 7.48 (1H, br. d, ] = 7.0 Hz), 7.57 (1H,
dd, J=10.8, 1.9 Hz), 8.57 (1H, br. s).

15 ESKLC/MS positive mode) m/z 540(M+H)

[Example 19]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methylcarbamoylmetho
xyamino-methyi}-benzamide (Compound C-13)
20 StepA
| Synthesis of (1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-acetic acid methyl ester

The title compound was prepared according to the method described in the following
25 literature:
Sheppard, andrew et al.; J. Chem. Soc. Perkin Trans 1; 1990; 2519-2525.



203.79(2H, m), 4.30(2H, t, J=6.3Hz), 6.66(1H, td, J=8.6, 4.511z), 7.35(114, m), 7.42(1H, dd, J=10.2,
1.8Hz), 7.77(1H, dd, J=6.8, 2.0Hz), 8.210H, s), 8.601(%4, br.$), 9.15(IH, br.$) ES1(LC/MS positive
mode) m1z584(M+H) Step D 25Synthesis of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methylsulfanyl-prop
oxyamino)-methyl]-benzamide (Compound C-32) The title compound was obtained by a procedure
similar to that in Step C of Example 9. Namely, 5(E)-3
,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5 -[(3 -methyl sulfanyl-p
ropoxyim{g@@a-g]ethylkbenzamide was reduced with borane-pyridine complex in the presence of
dichloro%géi1 acid zgive 3 ,4-d_'ﬂ$or -2-_(2-f|uor%e4-iodo-phenylamino)-N-(2-hydroxy-ethox y)-5-[(3
-methy | ‘%%F-‘Br% oXYAMNG)-mEtRy b8 Zamide (26.54 mg, 79%). 10 1H-NMR(CD30D; 270MHz)
8(PPM) 1.782H, m), 2.03(3H, s), 2.47(21-1, dd, J=7.4, 7.1Hz), 3.70(2H, t, J=6.1Hz), 3.71(2H, m),
3.92(2H, ), 4 c8), 659(1H, td, J=8.7, 4.3Hz), 7.34(1H, dd, J=8.4, 1.1Hz), 7.44(1H, dd, J=10.7,
1.8Hz), 7.49(1Hi m) ESI(LC/MS positive mode) rn1z586(M+H) 15 [Example 131
3,4-Difluoro-2-(2-fluoro 4 iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methanesulfinyl-pro
poxyamino)-methylkbenzamide (Compound C-33) HOO 20 (rac)

To a solution of (1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-acetic acid methyl ester

(120.9 g, 0.51 mol) obtained in Step A in methanol (300 ml) was added methylamine (40%
solution in methanol, 1.0 L) at room temperature, and stirred at 60°C over night. The reaction
mixture was concentrated under reduced pressure, and methylene chloride was added to the

10 resultant residue to precipitate a solid, which was filtered and washed with methylene chloride.
The combined filirate and washing were concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (1.4 kg, CHCl,/MeOH (30:1 to 10:1)) to give
2~aminooxy-N-methyl-acetamide (50.3 g, 94%) as a colorless syrup.

15 'H-NMR(CDCls, 270MHz) 5(PPM) 2.88 (3H, d, T = 5.0 Hz), 4.17 (2H, s), 5.69 (2H, br. s).

Step C
Synthesis of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-5-[methylcarbamoylm

20 ethoxyimino-methyl]-benzamide

° F
L
F f

To a solution of 2-aminooxy-N-methyl-acetamide (1.71 g, 16.4 mmol) obtained in Step
B in a mixed solvent of methylene chloride (50 ml) and THF (25 ml) was added
25 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (3.94

HOL_ -~
]
HN

N

—~

N
o
0

g, 8.20 mmol) obtained in Step F of Example 1 at room temperature, and the mixture was stirred
for 15 hours. The reaction mixture was concentrated under reduced pressure, and methylene
chloride (40 ml) was added to the resultant residue to precipitate a solid, which was filtered and

washed with methylene chloride. The resultant solid was dried under reduced pressure to give



SO"NIIO The title compound was obtained by a procedure similar to that in Example 10 using
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- [(3-methylsulfanyl-prop
oxyamino)-methyll-benzamide obtained in Example ‘T2 as a starting material. Namely, 3
,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N -(2-hydroxy-ethoxy)-5- [(3-methylsulfanyl-prop 25
oxyamino)-methyl]-benzamide was treated with 30% aqueous hydrogen peroxide in aqueous acetone
to synthesize 138

3,4-difludid-2.(2dfitoroedidadiporendtindinp)any{2chiydroi (@ thosy) S-RRonelHatesthia propyim
oxyamin@hm%mxlkgsﬁé@@' Bk A 36278) 77N MR GRAORL 12 OMHZ) 8(PPM) 1.96(2H, m),
2.64(3H, s), 2:83(2H, m), 3.71(2H, m), 53.75(2H, dd, J=6.1, 5.9Hz), 3.92(2H, dd, J=4.9, 4.3Hz),
6.59(1H, td J=8.7, 4.3Hz), 7.34(1H, br,d, J=8.6Hz), 7.44(11-1, dd, J=10.7, 2.0 Hz), 7.49(1H, dd, J=7.3,
1.8Hz) ESINBARS DS Eivebs radadiim) R0 TEXEmhIE 2416 Hz), 3.56 (2H, t, J = 4.6 Hz), 3.83

103,4-Di -2-L2:fH o4y iN®)-3; ' byd-Bl- -
1 rﬁide: 9(%% goﬁdwgg%%ﬁgz%ﬁgﬂ%m@, Hhydrexyarinomethyd-bl-(ohysyoxy-ethexyrke 5

(53,0 TGl LoDy O NERA el P BTcs et 6 )

15yl)-bergzatnjdle D F9L (1H, br. ), 12.01 (1H, br. s).
ESILC/MS positive mode) m/z 567 (M+H)

10 StepD
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-5-(methylcarbamoylmetho
xyamino-methy!)-benzamide (Compound C-13)

HO\/\O
° F
H@
F i

!
HN
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylaminoe)-N-(2-hydroxy-ethoxy)-5-[methylcarbamoylm

B
e

15 To a solution of

ethoxyimino-methyl}-benzamide (69.8 mg, 0.12 mmol) obtained in Step C in methylene chloride
(15 ml) were added borane-pyridine complex (199 pl, 1.92 mmol) and dichloroacetic acid (162
ul, 1.92 mmol) at room temperature, and the mixture was stirred for 3.5 days. Additional

20 borane-pyridine complex (199 ul, 1.92 mmol) and dichloroacetic acid (162 ul, 1.2 mmol) were
added, and the mixture was stirred for | day. The reaction mixture was diluted with methylene
chloride (20 ml), and washed with saturated brine (2x 20 mi). The organic layer was dried over
anhydrous magnesium sulfate, and concentrated under reduced pressure. The resultant residue
was purified by preparative TLC (EtOAc/MeOH (9:1)) to give

25  3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methylcarbamoylmetho

xyamino-methyl)-benzamide (36.9 mg, 53%) as a colorless oil.

TH-NMR(CD;0D, 270MHz) 8(PPM) 2.77 (3H, s), 3.68-3.76 (2H, m), 3.92-3.98 (2H, m), 4.09

(2H, s), 4.13 (2H, 5), 6.61 (1H, dt, J = 4.3, 8.6 Hz), 7.34 (1H, ddd, T = 1.2, 1.9, 8.6 Hz), 7.45 (1H,
30 dd,J=1.9,10.8 Hz), 7.50 (1H, dd, J = 1.9, 7.3 Hz).

ESI(LC/MS positive mode) m/z 569 (M+H)



HO The title compound was obtained by a procedure similar to that in Step B of Example 9 using
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-fonn){l-l}l-(z-hydroxy-ethoxy)-benzamide 200btained in
Step F of Example 1 as a starting material and N-hydroxyamine hydrochloride (commercially available)
as a reagent. 111.7 mg (100%). 'H-NMR(CD30D, 270M1-1z) 8(PPM) 3.71 (2H, dd, J = 4.9, 4.3 Hz),
3.93 (2H, dd, J = 4.6, 4.3 Hz), 6.70 (1H, td, J = 8.6, 4.3 Hz), 7.38 (1H, dt, J = 8.3, 1.3 Hz), 7.46 (1H,
dd, J =10.9, 2.0 Hz), 257.80 (1H, br. d, J = 5.9 Hz), 8.21 (1H, s) ESI(LC/MS positive mode) m/z 496
(M+H) Step B Synthesis of

303,4-diffpesaigr2:fiporo-4-iodo-phenylamino)-5-hydroxyaminomethyl-N-(2-hydroxy-ethoxy)-be
nzamide (Gompound C-2 39 The title Qung: Digin aprage imilantethagin
Step C o%@%ﬁﬁ%%&%%ﬁé}?xyamm& mé‘t%%?%%‘ﬁlif‘{&érStﬁa(@%&% % REAG ﬂw&&éﬂl ) I@?
5(E)-3,4-\ifsreaeviiisiramisid prengitoldM-(2-hydroxy-ethoxy)-5-(hydroxyimino-meth
yl)-benzamiglg was reduced with borane-pyridine complex in the presence of dichloroacetic acid to

give 3,4-diflupro-2-(2:fluoro-4-iodo- ylaming)-5-hydroxyaminomethyl-N-(2-hydroxy-ethoxy)-be
nzamide% L{.‘iflr%%, 'f%}??%flﬁ\#ﬁ%(%ﬁ%ﬁ%)%omm) 5(PPM) 3.71(2H, dd, J=4.8, 4.4Hz),

3.94(2H, dd, J&r4.8, 4.1Hz), 4.08(2H, s), 6.60(IH, td, J=8.7, 4.5Hz), 7.35(1H, br.d, J=8.6Hz), 7.44(1H,
dd, J=10.61- i ,H@r.d, J=7.4Hz) ESI(LC/MS positive mode) m/z 498 (M-1 H) 15

O

To a suspension of (1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-acetic acid methyl ester
10 (996 mg, 4.23 mmol) obtained in Step A of Example 19 in THF (5§ mL) was added ethylamine
(2.0 M solution in THF, 25 ml) at room temperature, and the mixture was stirred at 60°C for 18
hours. The reaction mixture was concentrated under reduced pressure, and methylene chloride
was added to the resultant residue to precipitate a solid, which was filtered and washed with
methylene chloride. The combined filtrate and washing were concentrated under reduced
15  pressure. The residue was purified by silica gel column chromatography (40 g, CH,Cl/MeOH
(30:1 to 20:1)) to give 2-aminooxy-N-ethyl-acetamide (160 mg, 32%) as a colorless syrup.

'H-NMR(CD:0D, 270MHz) 8(PPM) 1.14 3H, t, I = 7.3 Hz), 3.27 (2H, q, ] = 7.3 Hz), 4.07 (2H,
s).

20
Step B
Synthesis of
(E)-5-(ethylcarbamoylmethoxyimino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(
2-hydroxy-ethoxy)-benzamide

o F
L
F i

F
Using 2-aminooxy-N-ethyl-acetamide obtained in Step A, synthesis was performed

HMN

t N
NP 07 X
\Lr\

25

according to the procedure described in Step C of Example 19 to give
(E)-5-(ethylcarbamoylmethoxyimino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino}-N-(



[Example 15]

3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2- h &ifgoxy ethoxy)-5-(methoxyamino-methyl)
-benzamide (Compound C-24) Step A 20 Synthesis o
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyimino-meth
y1)-benzamide HON.../... 0 FIN O 140 obtained in Step F of Example 1 as a starting material and
N-methoxyamine hydrochlonde (commercially available) as a reagent. 128 mg (99%).

'H-NMR (EDSbOx 202 SIS, 72(2H, dd, J=4.8, 4.6Hz), 3.95(2H, dd, J=4.8, 4.6Hz), 53.98(3H,
s), 6.71(1H, td, J=8.7, 4.5Hz), 7.41(1H, m), 7.47(1H, dd, J=10.6, 2.0Hz), 7.81(1H, dd, J=7.4, 2.1Hz),

8.22(1H, t

3,4- dlfluolf%- -(2- uoro(fagé%%f@ﬁdfé@ 0)- ? ngﬁ ejp é%% ?&%@g{y‘gﬂ%ojm&

oA (S B ) 106 ZEIRs S8 Lok R e A s & oo g;ﬁamar to
that #n St@zp&?pfzﬁmmlw%ﬂ\{me@d J=1.6, 108Hz) 7.67 (1H, br. d,J = 5.1 Hz), 7.92 (1, ¢, T = 5.7

(E)-3,4- dﬁéﬁ&%ﬁ dzvﬁﬁi nlle%@ 31 -(2-hydroxy- ethoxy) -5-(methoxyimino-meth

yl)-benza éne py He ¢ omplex in the presence of dichloroacetic acid to
give 203E%Gﬂ@d%%ezﬁmm@@a&pﬁ&h&]‘éﬁﬁﬂo) N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-

Step C

10 Synthesis of
5-(ethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h
ydroxy-ethoxy)-benzamide (Compound C-14)

HO -~
HN O
F

AN

\\/F3 /ﬁ X3 I
' r-

O F
15 Using

(E)-5-(ethylcarbamoylmethoxyimino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(
2-hydroxy-ethoxy)-benzamide obtained in Step B, synthesis was performed according to the
procedure described in Step D of Example 19 to give
~(ethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h
20  ydroxy-ethoxy)-benzamide.

'H-NMR(CD;0D, 270MHz) 8(PPM) 1.14 (3H, t, ] = 7.3 Hz), 3.26 (2H, q, J = 7.3 Hz), 3.68-3.76
(2H, m), 3.91-3.99 (2H, m), 4.09 (2H, s), 4.13 (2H, s), 6.61 (1H, dt, = 4.6, 8.6 Hz), 7.35 (1H,
ddd,J=1.1, 1.9, 8.6 Hz), 7.45 (1H, dd, F = 1.9, 10.8 Hz), 7.50 (1H, dd, J = 1.9, 7.2 Hz).

25  ESI(IL.C/MS positive mode) m/z 583 (M+H)

[Example 21]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5~{propylcarbamoyimetho
xyamino-methyl)-benzamide (Compound C-15)

30 StepA



benzamide (28.14 mg, 81%). 'H-NMR(CD30D, 270MHz) 8(PPM) 3.50(3H, s), 3.70(2H, m), 3.93(2H,
m), 4.08(2H, s), 6.59(1H, td, J=8.9, 4.2Hz), 7.34(1H %g) 7.44(1H, dd, J=10.6, 1.8Hz), 7.48(1H, br.$)
25 ESI(LC/MS positive mode) rniz 512(M+H) [Exam]p 16] 3
,4-Difluoro-2-(2-fluoro-4-iodo-phenylarnino)-N-(2-hydroxy-ethoxy)-5-[(methoxy-methyl-amin
0)-methyllbenzamide (Compound C-25) 141 To a solution of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (56.2 5mg,
0.117 mmshthetstedy arsnaany (AhRjerpusyciasedadded 0,N-dimethyl-hydroxylamine hydrochloride
(commercially avgilable, 34 mg, 0.351 mmol) and sodium cyanoborohydride (34 mg, 0.541 mmol)
under nitrogeq ato reiignd the mixture was stirred at room temperature for 3 hours. After
completion of the rgaction, the reaction mixture was extracted with ethyl acetate, and the organic layer
was washed sequeﬁtially with water and saturated brine, dried over 10anhydrous sodium sulfate, and
concentrated under reduced pressure. The resultant residue was purified by silica gel flash

chromatography (Me Elut, Varian, 5% me oUmethylene chlorid an eluent) tp.give
Stiuoro 3. (O M LB B AR R A SRR R B SHETAHRAoE
)-methyl]Bepfeniibsa@e Hanimarasydemititeasclidariing 1sgnkiviR CB30DI @GN kL8 RR N the
2.63(3H, 5o AT3bs)it3d H2kbpdd o P4 Sn A3bE o 285(@Hnhod SARHrSlsh 1 04 BnfidBHZ), 6.59(1H,
td, J=8.9, 4.6Hz), 7.34(1H, m), 7.44(IH, dd, J=10.6, 1.8Hz), 7.47(1H, dd, J=8.7, 2.0Hz) ESI(LC/MS
positive mode) m/z 526(M+H) 20 [Example 17]

5-(Ethoxy &g ROETPyDER, 276 ibrp SPP@MLBAS 43Hd-bheh§ I Bininb s N (2 Thek ety Jettbybi),3.21

enzamidqz(ﬁso,mpgq@}%jg@_@tmﬁ5%58ynthesis of

10
Step B
Synthesis of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(propylcarbamoylme
thoxyimino-methyl)-benzamide
HO\/\(ID
HN O
F
po!
A~ o™ F |
A

Using 2-aminooxy-N-propyl-acetamide obtained in Step A, synthesis was performed
according to the procedure described in Step C of Example 19 to give
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino }-N-(2-hydroxy-ethoxy)-3-(propylcarbamoylme

20 thoxyimino-methyl)-benzamide.

TH-NMR(DMSO-dg, 270MHz) S(PPM) 0.82 (3H, t, J = 7.3 Hz), 1.43 (2H, hextet, J = 7.3 Hz),

3.07 (2H, q, J = 7.3 Hz), 3.51-3.62 (2H, m), 3.76-3.90 (2H, m), 4.56(2H, s), 4.72 (1H, br), 6.82

(15, dt,J=4.1,8.6 Hz), 740 (1H, dd, } = 0.8, 8.6 Hz), 7.61 (1H, dd, J = 1.6, 10.8 Hz), 7.62-7.71
25 (IH,m), 7.90 (1H, br. t, J = 5.7 Hz), 8.40 (1H, s), 8.92 (1H, br), 11.98 (1H, br).

ESKLC/MS positive mode) m/z 595 (M+H)

Step C
Synthesis of



(E)-5-(ethoxyimino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy
)-benzami de 142 The title compound was obt?%ed by a procedure similar to that in Step B of
Example 9 using
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide 5obtained in
Step F of Example 1 as a starting material and N-ethoxyamine hydrochloride (commercially available)
as areagent. 'H-NMR(CD30D, 270MHz) 6(PF_>M51.31(3H, t, J=7.0Hz), 3.72(2H, m), 3.94(2H, m),
4.23(2H, PSSP 62 TNORR oo e RiB0) N ARy droy e o) <Py e B BorE, ),
108.22(1%a8)iES K@M Sopasitivdaiodel peiad 24 (8h+H) Step B Synthesis of
155-(ethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-b
enzamide (Compound Q@Z\@/(he titte compound was obtained by a procedure similar to that in Step C
of Example 9. 20 Namely, ? :
(E)-5-(ethoxyimino-methyl)-3,4 féhifly -2-(2-f,Luoro-4-iodo-phenylamino)-N-(Z-hydroxy-ethoxy

)-benzamide was reduced with borane-gyridine complex in the presence of dichloroacetic acid to give
5 -(ethoxyamino-methyl)-3 ,4-difl 6o %&4 -iodo-phenylamino)-N-(2-hydroxy-ethoxy)-b
25enzamide(97,K.mg,-80%lin 2 kteps). 1 (2H, m), 3.99(2H, m), 4.71(1H, br.$), 6.60(1H, m),
7.39(1H, d, 3=87liz)} 7.49(1H,d, J¥6.6HZ), 7.57(1H, dd, J=10.9, 1.8Hz), 8.50(1H, br.$), 11.80(1H,

br.$) ESI(LC/MS poSitive mode) m& 526(M+H)

5 Using
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(propylcarbamoylme
thoxyimino-methyl)-benzamide obtained in Step B, synthesis was performed according to the
procedure described in Step D of Example 19 to give
3,4-difluoro-2-(2-fluoro-4-icdo-phenylamino)-N-(2-hydroxy-ethoxy)-3-(propylcarbamoylmetho

10 xyamino-methyl)-benzamide.

TH-NMR(CD50D, 270MHz) 8(PPM) 0.93 (3H, t, J = 7.3 Hz), 1.54 (2H, hextet, J = 7.3 Hz), 3.19
(2H, q, J=7.3 Hz), 3.68-3.76 (2H, m), 3.91-3.99 (2H, m), 4.09 (2, s), 4.14 (21, s), 6.61 (1H, di,
J=473,86Hz),735(1H,ddd, J=1.1, 1.9,8.6 Hz), 746 (1H, dd, ] = 1.9, 10.8 Hz), 7.50 (1H,

15  dd,J=1.9,7.2 Hz).
ESI(LC/MS positive mode) m/z 597 (M+H)

[Example 22]

3,4-Difluoro-2-(2-flucro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(isopropylcarbamoyl-m
20 ethoxyamino)-methyl|-benzamide (Compound C-16)

Step A

Synthesis of 2-aminooxy-N-isopropyl-acetamide
YHY\ o~ NH,
O

25 Using (1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-acetic acid methyl ester obtained in
Step A of Example 19 and isopropylamine as an amine, synthesis was performed according to the

procedure described in Step A of Example 20 to give 2-aminooxy-N-isopropyl-acetamide.



5[Example 18]
3,4-Dif|uoro-2-(2-fluoro-4-iodo-phenylamino)—N-(2-h¥git{oxy-ethoxy)-5-(550propoxyamino-meth
yl)-benzarnide (Compound C-27) Step A Synthesis 0
10(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(isopropoxyimino-m
ethyl)-benzamide HOr HN The title compound was obtained by a procedure similar to that in Step B of
Example, 9 15usin
3,4-diﬂuolférlil‘(ﬂiﬂ‘ga@maaebéﬁéhéﬁnﬁm)lé}déﬁwdm@-Wﬁayie‘%ﬁ&(}%éﬂzawdé)éﬁ%éinéh in
Step F of Example 1 as a starting material and 0-isopropylhydroxylamine hydrochloride (commercially
available) as 8 reagent. 11-1-NMR(DMSO-d5, 270MHz) 6(PPM) 1.27 (6H, d, J = 6.3 Hz), 3.57 (2H, hr.
q,J=4. ﬁ% , 20 3.84 (2H, t, J = 4.6 Hz), 4.44 (1H, qui, J = 6.3 Hz) 4.73 (1H, br. t, J = 5.6 Hz), 6.80
(1H, td, Pembesis 8fHz), 7.40 (1H, hr. d, J = 7.9 Hz), 7.61 (1H, dd, J = 10.9, 2.0 Hz), 7.69 (1H, hr. d, J
= 6.9 HZ)18-22 {diftus)o 8.33-(hidrdis-SoddEPh b (A}, W SN <5 SHIAS-positiveplosi®)iniz 538
(M+H) 2?-Steﬁqus nIheffise(g];?l QEgifI%%?-Z-(Z-fluoro 4

iodo-phenﬁeaml %érﬂp? -%‘y r%;y-e?ﬁoxy %-(isopropoxyamino-meth yl)-benzamide (Compound C-27)
The title compoundrwas obtained by a procedure similar to that in Step C of Example 9. Namely,
5(E)-3,4-difIuoro-2-(2-f|uorgz4-iogo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(isopropoxyimino-m

E
H
0 CL
\rY\O\ F ]
o

Using 2-aminooxy-N-isopropyl-acetamide obtained in Step A, synthesis was performed
10 according to the procedure described in Step C of Example 19 to give
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(isopropylcarbamoy

I-methoxyimino)}-methyl]-benzamide.

'TH-NMR(DMSO-dg, 270MHz) 8(PPM) 1.08 (3H x 2, d, J = 6.8 Hz), 3.57 (2H, br), 3.83 (2H, br),
15 3.85-4.02 (1H, m), 4.54(2H, s), 4.72 (1H, br), 6.82 (1H, dt, J=4.1, 8.6 Hz), 741 (1H, br. d, ] =

8.6 Hz), 7.61 (1H, dd, J = 1.6, 10.8 Hz), 7.62-7.76 (1H, m), 7.90 (1H, br. t, J = 5.7 Hz), 8.40 (15,

s), 8.88 (1H, br), 11.98 (1H, br).

ESI(I.C/MS positive mode) m/z 595 (M+H)

20 StepC
Synthesis of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(isopropylcarbamoyl-m
ethoxyamino)-methyl]-benzamide (Compound C-16)

HN. O
F
i
PP
\]/ \”/\o F |
0 F

25
Using



ethyl)-benzamide was reduced with borane-pyridine complex in the presence of dichloroacetic acid to
give 3,4-difLuoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(isopropoxyamino-meth
y1)-benzamide (65.0 mg, 89% in 2 steps). 10 1H-NMR(DMSO-d6, 270MHz) 8(PPM) 1.02 (6H, d, J =
6.2 Hz), 3.56 (2H, hr. t, J = 4.9 Hz), 3.67 (1H, qui, J = 6.2 Hz), 3.83 (2H, hr. t, J = 4.9 Hz), 3.92 (2H, hr.
d,J=ca5Hz),4.72 (1H, br. s), 6.59 (1H, td, J = 8.9, 4.1 Hz), 7.36 (1H, hr. d, J = 8.1 Hz), 7.48 (11-1,
br.d,J=7.0Hz), 7.57 (1H,dd, J=10.8, 1.9 Hz?, 8.57 %H’ hr. s). 15 ESI(LC/MS positive mode) m/z
540(|V|+H}Zpg%érﬁtﬁ)@q}@]-?.-@-ﬁuoro-4-1odo—pheny amino)-N-(2-hydroxy-ethoxy)-5-[(isopropylcarbamoy
3,4-Difluarereti@fitaiasfiedbyDhesmdantinodtia(2: 0y o ey 8haxhdi fnethyledshantodoeetthog to
Xyamino-meth Clg enzami ompound €-13) 2 A Synthesis of

(1,3-dioxg%-1i%r¥ |?1?/13F0%%Somldﬁ%ﬁé§$r%ﬁ%<y -%gc:%ll?:}na%?%%r%% }Vegster The title compound was
preparedstesiipip té-(Revmtdd wesehvadam the) ot lving ateibn - Shd prarpyasahsmetlan: J.
Chem. SetmdReakiimbransddy19Mz481R-2525. Step B Synthesis of 2-aminooxy-N-methyl-acetamide
5 To a solution of (1,3-dioxo-1,3-dihydro-isoindo1-2-yloxy)-acetic acid methyl ester (120.9 g, 0.51 mol)
obtained in Step A in methanol (300 ml) was added methylamine (40% solution in methanol, 1.0 L) at

room tempePGR{ CIn®Blir?d A B0 GBI i ght. (FHexr2adtibrr mbdlek w32 CUAckAtrate dnNSr95
reduced pressuye; andimgthyiene shignde ywasadegdsto 4he 10resyltamtiresitdur, to-presipiate s, solid,

which was filt was ' ylene chlpride. ined filtrat ashing were
concentr té%"ifégeaﬂgﬁiedﬁgrgﬁge}f ﬁ"e?r%sigﬁsjg Evl_iljzzi% %Elif@%q;)%% ic-aig%%c@l%%x chromatography
(1.4%g, CHAETC2Nhfe0psi3C: Miode DLy 89 G ZHaminooxy-N-methyl-acetarnide (50.3 g, 94%) as a
colorless syrup.

[Example 23]
5-(Dimethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-
(2-hydroxy-ethoxy)-benzamide (Compound C-17)

15 StepA
Synthesis of 2-aminooxy-N, N-dimethyl-acetamide

/NY\O,NHZ

O

To a solution of (1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-acetic acid methyl ester (992

20 mg, 4.22 mmol) obtained in Step A of Example 19 in methanol (4 ml) was added dimethylamine
(2.0 M solution in methanol, 10 ml), and the mixture was stirred at 60°C for 16 hours. After
cooling down to room temperature, the reaction mixture was concentrated under reduced
pressure. The resultant residue was dissolved in methanol (7 ml), and methylhydrazine (0.27
ml, 6.74 mmol) was added thereto. The mixture was stirred at 60°C for 15 hours. After

25  cooling down to room temperature, the reaction mixture was concentrated under reduced
pressure. The residue was purified by silica gel column chromatography (40 g, CH;Clo/MeOH
(40:1 to 30:1)) to give 2-aminooxy-N,N-dimethyl-acetamide (125 mg, 25%) as a colorless syrup.

"H-NMR(CD;0D, 270MHz) S(PPM) 2.94 (3H, 5), 2.97 (3H, 5),4.37 (2H, s).

30
Step B
(E)-3-(Dimethyicarbamoylmethoxyimine-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)
-N-(Z-hydroxy-ethoxy)-benzamide



1511-1-NMR(CDC13, 270MHz) O(PPM) 2.88 (3H, d, J = 5.0 Hz), 4.17 (2H, s), 5.69 (2H, br, s). Step C
Synthesis of 5
(E)-3,4-difIuoro-2-(2-fluoro-4-iodo-phenylamino)-N-(é-ﬁydroxy-ethoxy)-5-[methylcarbamoylm 20
ethoxyimino-methyl]-benzamide To a solution of 2-aminooxy-N-methyl-acetamide (1.71 g, 16.4
mmol) obtained in Step B in a mixed solvent of methylene chloride (50 ml) and THF (25 ml) was added
253,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-fot myl-N-(2-hydroxy-ethoxy)-benzamide (3.94 g,
8.20 mmol) obtai i F of Example 1 at room temperature, and the mixture was stirred for 15
hours. The reaction mlxti;rg wag concentrated under reduced pressure, and methylene chloride (40
ml) was added to the resultart

methylene chloride. The re
(E)-3,4-diflupro-2-(2-fluoro

residuerto precipitate a solid, which was filtered and washed with

solid

m|no) N-(2-hydroxy-ethoxy)-5-[methylcarbamoylm
ethoxyimi n?frh\j ; ) %) as a white solid. 'H-NMR(DMSO-d6, 270MHz) 8(PPM)
2.63 (3H, d, J5 4.6 Hz), 356:(2H t, J 4.6 Hz), 3.83 5(2H, t, J = 4.3 Hz), 4.57 (2H, s), 4.73 (IH, hr. s),
6.82 (1H, td, J = 8.9, 4.0 Hz), 7.41 (1H, br. d, .1 = 8.6 Hz), 7.61 (11-I, dd, J = 10.9, 2.0 Hz), 7.69 (1H,
hr.d, J = 6.3 Hz), 7.87 (1H, br q, J = 4.6 Hz), 8.40 (1H, s), 8.92 (1I-I, hr. s), 12.01 (1H, hr. s).
ES1(LC/MS pOSimYﬁﬂQQdﬁhﬁ%b)@ﬁWQMﬂﬁﬁéikQﬁieEtﬁmde obtained in Step A, synthesis was

3,4-Diflugrg-2-(2-fluoro- |od en iNQ)iN-(2:h etho Icarbamoylmetho
P e G I O

(E)-F4- d(ﬂﬁ)o?c@WIHM%WWWWWIMIWW%@ﬁ@@i%WW9%%#@3?%1@}%%“110)
ethoxyimipgamsindiseszamiledediang, 0 12 mmol) obtained in Step C in methylene chloride (15 ml)
were added borane-pyridine complex (199 pi, 1.92 rnmol) and dichloroacetic acid (162 1.92 mmol) at

room temperature and the mixture was stirred for 3.5 days. Additional 20 borane-pyridine complex

(199 ul, 1 IIAREN M eehPFSHEENS AFMLED K GHOZ, rhm 61 Wede REGETHah) RS Iiktlrbrivas
stirred for R dayoT haTeastionmixture wam dilutes-ywiemethylens efoquQes(ﬂQm)4arqmvaah@eL with

conkErrdde G S prdhdr e bl o e B o v oy T 196

(EtOAc/MEGH 69)1)) to give 253
A-difluore:2r(Ecfigeasdsiedepaanyiaming) INtidyydroxy-ethoxy)-5-(methylearbamoylmetho

as dried under reduced pressure to give 146

e

Step C

15  Synthesis of
5-(dimethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-1odo-phenylamino)-N-(
2-hydroxy-ethoxy)-benzamide (Compound C-17)

HO -~

HN. O
F
\
| i
~ N\[(\O’ F |
o F

20 Using
(E)-5-(dimethylcarbamoylmethoxyimino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy)-benzamide obtained in Step B, synthesis was performed according to the
procedure described in Step I of Example 19 to give
5-(dimethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(

25  2-hydroxy-ethoxy)-benzamide.



xyamino-methyl)-benzamide (36.9 mg, 53%) as a colorless oil. 'H-NMR(CD30D, 270MHz) 8(PPM)
2.77 (3H, s), 3.68-3.76 (2H, m), 3.92-3.98 (2H, m), 4.09 (2H, s), 4.13 (2H, s), 6.61 (1H, dt, J = 4.3, 8.6
Hz), 7.34 (1H, ddd, J = 1.2, 1.9, 8.6 Hz), 7.45 (1H, 30dd, J = 1.9, 10.8 Hz), 7.50 (1H, dd, J=1.9, 7.3
Hz). ESI(LC/MS positive mode) m/z 569 (M+H) 147 [Example 20]
5-(Ethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h
ydroxy-ethoxy)-benzamide &Corr%ozound C-14) 5 Step A Synthesis of 2-aminooxy-N-ethyl-acetamide

To a suspensign ot e i BM 32uMyd hoinda Tio%dxf-alétit atith ety £5téro104bge g, 4.23
mmol) olieiped in SteplA),of. Ex@tpie, 103 (PHES[5M6L) (WHs diddediethglaiine 13.0-Me8dlLiiomjn THF,

25 ml) atig,gr(ﬁ@rgg?ga;ulrg, 3pd qu)pﬁ@@pﬂ%sgigqqgat@gg?r 18 hours. The reaction mixture was

concentrated under reduced pressuré, and méthylene chioride was added to the resultant residue to
precipitafes Sy AR R D el & antPiERRd with methylene chloride. The combined filtrate and

washing were concentrated under reduced 15pressure. The residue was purified by silica eel column
chromatq{g%é%g CH2C12/Me0OH (30:1 to 20:1)) to give 2-aminooxy-N-ethyl-acetamide (160 mg,
32%) as a colotless syrup. [II-NMR(CD30D, 270MHz) 6(PPM) 1.14 (311,t,J=7.3 Hz?, 3.27 (2H, q, J
=73 Hz)s,“h(.%)’?t@i]ﬁ _a@@gfgglgxg%zﬁfﬁ%@ﬁhyl]-?sﬂ-@ voro-2-(2-fluoro-4-iodo-phenylamino}-N-(2
(E)-5-(ethyicaozagnadydmetihexyimidef0ethyhuddctlifRioro-2-(2-fluoro-4-iodo-phenylamino)-N-(
2-hydrox¥f éhgxy)-benzamide 25 Using 2-aminooxy-N-ethyl-acetamide obtained in Step A,
synthesis was performed according to the procedure described in Step C of Example 19 to give

(E) 19- (etiyieBtsanisyridusax iR By)-epfitigruli- eoif g8l 2568 0-phenylamino)-N-(

/\MJJ\/\G ———N:<3_/

To a known compound, 3-(1-ethoxyethylideneaminooxy)-propanoic acid methy] ester
(CAS No. 97164-30-2, 300 mg, 1.585 mmol) was added a 2 M solution of methylamine in
15 methanol (7 ml), and the mixture was stirred at 60°C for 13 hours. The reaction mixture was
concentrated under reduced pressure, and the residue was purified by silica gel column
chromatography to give N-(2-ethylcarbamoyl-ethoxy)-acetimidic acid ethyl ester (182 mg, 57%
yield).

20 TH-NMR(CDCls, 400MHz) 8(PPM) 1.13(3H, t, J=7.1Hz), 1.27(3H, 1, J=7.3Hz), 1.92(3H, s),
2.53(2H, t, J=5.9Hz), 3.26-3.33(2H, m), 4.00(2H, q, J=7.3Hz), 4.15(2H, t, J=5.9Hz), 5.93(1H,
br.s)

Step B

25 Synthesis of
(E)-5-[(2-ethylcarbamoyl-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy)-benzamide

H

°
! Aol
/\5)\/\ Ny & |
]:'.‘



148 2-hydroxy-ethoxy)-benzamide. 'H-NMR(DMSO-d6, 270MHz) 6(PPM) 1.03 (3H, t, J = 7.3 Hz), 3.14
(2H, quint., J = 7.3 Hz), 3.56 (2H, br), 3.83 (2H, br),§3§5 (2H, s), 4.72 (1H, br), 6.82 (1H, dt, J = 3.8,
8.9 Hz), 7.40 (1H, 5br. d, J = 8.9 Hz), 7.61 (1H, dd, J = 1.6, 10.8 Hz), 7.67 (1H, hr. d, J = 5.1 Hz), 7.92
(11-1,t,J=5.7 Hz), 8.40 (IH, s), 8.92 (1H, br), 11.98 (1H, br). ESI(LC/MS positive mode) m/z 581
(M+H) Step C 10Synthesis of
5-(ethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h
ydroxy-ethoxy)-benzamide (Compound C-14) 15Using
(E)-5-(ethylcarbaticyhiiethioxyirinormgd iy dacifinidi2at2d ktbrd «btiodogohany rRsit ephb])

2 nydroxy iy 1 0RAIIS RIANed i AERi. YIRS AR RIS AR 08Ed B room

procedure described In Step D of Examplé 19 to giv

5-(ethylcHBREEBIA ?ﬁ&%ﬁ%‘%eﬂﬂw%ﬂﬁlamw&@(@wznwédaﬁ&wﬁ&w@m of

20ymoxwmgmmmmﬂ@raﬁmm&(mmmam\wa)r@(a’&vl) Tolihi€ddsitiS, -a( ﬁl&z&&o&a& (2H,
J= 7 1;3:99 (2H, 1), 4.09 (2H, s), 4.13 (2H, s), 6.61 (1H, dt, S = 4.6,

ge Hz), 7 %ﬁ%ﬂ%‘%ﬁaﬁ%% z)“% 48%1H, dd, 3= 1.9, 10.8 Hz%1750 (1H,dd, J=1.9,7.2

Hz). 25 53341 I@WMB Bd&tﬂf@?ﬁoﬁwdﬁw%@mwﬁ@xmb@ g2hydroxy-ethoxy)-benzamide (500

3,4-Difluerg; 2-(ZHluatai-ibtdrekdn\iam Rof Bxtnbyoxyre thased; arP e wisarharnay| sietse for 1

Xyamlno mﬁﬁlyl%gg peza%'{rindengl %HSD QUL 80%%(? ln%g pSl}rezPiééd SX{étrhgrslf tgc resultant mixture was
2- a%lnooxy propyl-acetami

extracted with ethyl acetate The combined organic layers were dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The residue was purified by silica gel
column chromatography to give
(E)-5-[(2-ethylcarbamoyl-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy)-benzamide {200 mg, 31% vield).

15
ESI(LLC/MS positive mode) m/z 595 (M+H)

Step C
Synthesis of

20 5-[(2-ethylcarbamoyl-ethoxyamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2
-hydroxy-ethoxy)-benzamide

oy
o fii o1

To
25 (E)-5-[(2-ethylcarbamoyl-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy)-benzamide (40 mg, 0.067 mmol) obtained in Step B was added
dichloromethane (2 ml). The mixture was stirred at room temperature, and borane-pyridine
complex (40 ul) and dichloroacetic acid (40 pl) were added thereto.  After stirring for 1 hour,
the reaction mixture was poured into purified water, and the resultant mixture was extracted with
30  dichloromethane. The combined organic layers were dried over anhydrous sodium sulfate, and

concentrated under reduced pressure. The residue was purified by silica gel column



Using (1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-acetic acid methyl ester obtained in 5Step A of
Example 19 and n-propylamine as an amine, synthesis was performed according to the procedure
described in Step A of Example 20 to give 2-amino&@ﬁN-propyl-acetamide. 'H-NMR(CD30D, 270MH2z)
5(PPM) 0.93 (3H, t, J = 7.3 Hz), 1.54 (2H, hextet, J = 7.3 Hz),3.21 (2H, t, J = 7.3 Hz), 4.07 (2H, s). 10
Step B Synthesis of (E)-3,4-difluoro-2-(2-fluoro 4
iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(propylcarbamoylme thoxyimino-methyD-benzamide HN 15
Using 2-aiminaatetiphrofybaeetamide obtained in Step A, synthesis was perfoimed according to the

procedure. g@r (&)9%9 q?"ga&tgﬂ SRl XAIRIE A a01 y% dlﬂuoro 2-(2-fluoro-4-iodo-phenylamino)-N-(2

(E)-3,4-difl luoro-4-iodo- henylamlno hydroxy-ethoxy)-5-(propylcarbamoylme
20thoxyimHeLHEtRy BN shEIaL fici NMQ(@&A% ﬁ%leé%MHz) 8(PPM) 0.82 (3H, t, J = 7.3 Hz),
1.43 (2H, hextet, J=7.3 Hz) 3. 07 (2H g,J=7.3 Hz), 3.51-3.62 (2H, m), 3.76-3.90 (2H, m), 4. 56(2H
s), 472 ( ) (1H 7)-

10.8H2), ]ﬁé\g\%‘{?ﬁg’ § ﬁﬁ‘ﬁ% Of{é% % %ﬁ?‘g’g §7&ﬁ§' 932 %1%%)1@ 1%1@‘%9}{31 @? 0.
ESI(LC/MS hokitive mdal) infrsdhl 3@?@%&@5@% -G (FHgt J=d4fi2) odbet 55600
3,4-difluoga 428tk 8- 4ivHeyphe syl amind)-N-{ ZHyilro iz etHsxy ) Satpropylcarbamoylmetho

yamino-melYOBRNEAMIIE (SOBRRHS Aty

10 [Example 25}
5-[(2-Propylcarbamoyl-ethoxyamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-
(2-hydroxy-ethoxy)-benzamide (Compound C-19)

Step A
Synthesis of N-(2-propylcarbamoyl-ethoxy)-acetimidic acid ethyl ester

\,/\SJ\/\ 0 __N%
15

To a known compound, 3-(1-ethoxy-ethylideneaminooxy)-propanoic acid methyl ester
(CAS No. 97164-30-2, 300 mg, 1.585 mmol) were added methanol (3 ml) and n-propylamine
(1.3 ml), and the mixture was stirred at 55°C for 15 hours. The reaction mixture was
20  concentrated under reduced pressure, and the residue was purified by silica gel column
chromatography to give N-(2-propylcarbamoyl-ethoxy)-acetimidic acid ethyl ester (296 mg,
86% yield).

'H-NMR(CDCls, 400MHz) 8(PPM) 0.92(3H, t, 7=7.411z), 1.26(3H, t, J=6.8Hz), 1.47-1.56(2H,

25  m), 1.93(3H, s), 2.55(2H, t, J=6.0Hz), 3.22(2H, dt, J=6.8, 6.8Hz), 4.01(2H, g, =6.811z), 4.16(2H,
t, J=6.0Hz), 5.83(1H, br.s)
ESI(LC/MS positive mode) m/z 217 (M+H)

Step B

30  Synthesis of
(E)-5-[(2-propylcarbamoyl-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)
“N-(2-hydroxy-ethoxy)-benzamide



5Using (E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(propylcarbamoylme
thoxyimino-methyl)-benzamide obtained in Step B, sgnthesis was performed according to the
procedure described in Step D of Example 19 to gi
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(propylcarbamoylmetho
10xyamino-methyl)-benzamide. 'H-NMR(CD30D, 270MHz) S(PPM) 0.93 (3H, t, J = 7.3 Hz), 1.54 (2H,
hextet, J = 7.3 Hz), 3.19 (2H, q, J = 7.3 HZz), 3.68-3.76 (2H, m), 3.91-3.99 (2H, m), 4.09 (2H, s), 4.14
(2H, s), 6.61 (1H, dt, J = 4.3, 86 Hz), 7.35 (1H, ddd, J = 1.1, 1.9, 8.6 Hz), 7.46 (1H, dd, J = 1.9, 10.8
Hz), 7.50 (1H, 15dd,‘”5’:vl’.©g ).

2- amlnoo?yfﬂfls P ee@ i ing (1 3-dioxo-1,3-dihydro-isoindo1-2- onxy) -acetic acid
methyl ester obitained in Step A ¢f Example 19 and isopropylamine as an amine, synthesis was
performed according to the procedure described in Step A of Example 20 to give
2-aminooxy-N-isopropyl-acetamide. 151 11-1-NMR(CD30D, 270MHz) O(PPM) 1.17 (6H,d, J=6.5
Hz), 3.98-4.12 (Itfing)N4 Doyl <k bStepyBeBynthpsisidfidic acid ethyl ester obtained in Step A,

synthesis was performed according to the procedure described in Step B of Example 24 to give
5 (B)-5-[(2-propylcarbamoyl-ethoxyimino)-methyl]-3,4-difluorc-2-(2-fluoro-4-iodo-phenylamino)
-N-(2-hydroxy-ethoxy)-benzamide.

TH-NMR(CD;0D, 400MHz) 8(PPM) 0.89(3H, t, J=7.3Hz), 1.46-1.52(2H, m), 2.59(2H, t,

J=6.4Hz), 3.13(2H, t, J=7.1Hz), 3.72(2H, t, J=4.6Hz), 3.95(2H, t, J=4.6Hz), 4.43(2H, t, J=6.4Hz),
10 6.71(1H, ddd, J=8.8, 8.8, 4.4Hz), 7.37-7.39(1H, m), 7.46(1H, dd, J=10.7, 2.0Hz), 7.81(1H, br.d,

J=3.9Hz) , 8.22(1H, s)

BESKLC/MS positive mode) m/z 609 (M-+H)

Step C

15  Synthesis of
5 —[(2~propylcarbamoyi-ethoxyamino)-methyl]-3,4«diﬂuoro-2~(2—ﬂu0r0-4-iodo-phenylamino)-N-—(
2-hydr0xy-eth0xy)—benzamide {Compound C-19)

HO -~
\/\N)K/\ /N\/& \(j

20 Using
(E)-53-[(2-propylcarbamoyl-ethoxyimino)-methyl]-3 ,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)
-N-(2-hydroxy-ethoxy)-benzamide obtained in Step B, synthesis was performed according to the
procedure described in Step C of Example 24 to give
5-[(2-propylcarbamoyl-ethoxyamino)-methyl}-3 A-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(
25  2-hydroxy-ethoxy)-benzamide (Compound C-19).

'H-NMR(CD;0D, 400MHz) 8(PPM) 0.87(3H, t, J=7.6Hz), 1.39-1.50(2H, m), 2.38(2H, t,
7=6.1Hz), 3.09Q2H, t, J=7.0Hz), 3.71(2H, t, J=4.6Hz), 3.86(2H, t, J=6.1Hz), 3.95(2H, t, J=4.6Hz),



5(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(isopropylcarbamoy
1-methoxyimino)-methyli-benzamide HO HN Using 2-aminooxy-N-isopropyl-acetamide obtained in
Step A, synthesis was perfoxied 10according to the]psr%cedure described in Step C of Example 19 to
give (E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(isopropylcarbamoy
hmethoxyimino)-methyl]-benzamide. 1H-NMR(DMSO-d, 270MHz) 6(PPM) 1.08 (3H x 2, d, J = 6.8 Hz),
3.57 (2H, br), 3.83 (2H, br), 153.85-4.02 (1H, m), 4.54(2H, s), 4.72 (1H, br), 6.82 (1H, dt, J =4.1, 8.6
Hz), 7.414(0420r,. 9, 6. 59816 Hid)d, 1:68. § 1 818 04l 481=) 176G 24 0. BHHAY, 7P ATG AL )Ny .90 (1H, br. t, J =

5.7 Hz), %%Mp&%%&h‘e&é?n%%ﬁ%mﬁﬁ) ESI(LC/MS positive mode) m/z 595 (M+H) 20 Step

C Synthesis
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-Risopropylcarbamoyl-m
ethoxyanmeaniprihyl]-benzamide (Compound C 16) HN 025 152

(E)-3,4- dg'xg;ig?p&%é{'ﬁ y‘??i% :n'zod egg gfgy'ar e& *gg,t 1 u%&lzs% Y SIS QR ARYIEAHRATIMino)-

1-méthoxyi alne synt esis W s performed according to the
procedur@d@%@éﬂﬁﬁ@@ﬁ@éﬁ%ﬁ@@@@ﬁ@%@
3,4-difluog@sg-A2-fluoro-4-iodo-phenylamino)-N-(2- hydroxy ethoxy)-5-[(isopropylcarbamoyl-m

5ethoxyaming)-met nzamlde 11-1-NM D30D, 2Z0Mk (BHx 2,d,J=6.8 Hz),
3.72 (2H, %’3‘%%{’ *??2 "BERIY (58 22 Eg SR ;C QDE %éﬁ‘% s), 4.13 (2H, s), 6.61
(1H, dt, J = 4.6, 8.6 i), 7.32-7.38 (1H, m), 7.46 1H, dd,J = 1 9,10.8 Hz), 7.51 (1H,dd, J=1.9,7.0

i /]\N)k/\o __N_:{)

H
10

To a known compound, 3-(1-ethoxy-ethylidencaminooxy)-propanoic acid methyl ester
(CAS No. 97164-30-2, 300 mg, 1.585 mmol) were added methanol (3 ml) and isopropylamine
(1.4 ml), and the mixture was stirred at 55°C for 14 hours. Additional isopropylamine (1.0 ml)
was added, and the mixture was stirred for 3 hours using a focused microwave synthesis system
15  (Discover ™ CEM)at 100 W. The reaction mixture was concentrated under reduced pressure,
and the residue was purified by silica gel column chromatography to give

N-(2-isopropylcarbamoyl-ethoxy)-acetimidic acid ethyl ester (46 mg, 13% yield).

'H-NMR(CDCls, 400MHz) 8(PPM) 1.12(6H, d, }=7.3Hz), 1.28(3H, t, J=7.1Hz), 1.91(3H, s),
20 2.50(24, t, J=5.9), 4.00(2H, q, J=7.1Hz), 4.06-4.11(1H, m), 4.15(21, t, J=5.9Hz), 5.72(1H, br.s)

Step B

Synthesis of

(E)-5-[(2-isopropylcarbamoyl-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylami
25 no)-N-(2-hydr0xy~ethoxy)-benzamide

o
A Jéf @

Using N-(2-isopropylcarbamoyl-ethoxy)-acetimidic acid ethyl ester obtained in Step A,

synthesis was performed according to the procedure described in Step B of Example 24 to give



10 ESI(LC/MS positive mode) m/z 597 (M+H) [Example 23]
5-(Dimethylcarbamoylmethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N(2-hydroxy
-ethoxy)-benzamide (Compound C-17) 15Step A Sﬁét%esis of 2-aminooxy-N,N-dimethyl-acetamide

To a solution of (1,3-dioxo-1,3-dihydro-isoindo1-2-yloxy)-acetic acid methyl ester (992 20 mg, 4.22
mmol) obtained in Step A of Example 19 in methanol (4 me was added dimethylamine (2.0 M solution
in methanol, 10 ml), and the mixture was stirred at 60C for 16 hours. After cooling down to room

temperaiiesi(Q ieaniipn nitiuewasieondaritratenindps rédidedrpre$8uilaoThé-rededrhnnyésigiue
was d'SSr?J)i%-@_@e&Q géﬁ]ogjgib%%a@ﬁgylhydrazme (0.27 ml, 6.74 mmol) was added thereto. The
stirred at 60C Tor

mixture wa hours. After 25cooling down to room temperature, the reaction
mixture was concentrated under reduced pressure. The residue was purified by silica gel column

chromatégraphir (¢Dg0 CHRDAMAYEOHKN0: 1.02 @011 })). to-giNELD;andiM@dky:N:M-ditngthyid2Btanide
(125%mg3;g@%% %gb@égsfﬁ%ﬂpq SHNVRERILD), 27OMLHZ RGP PME 2%, BH3), 29 (13H.

s),4.:37 (2H
(E)-5-(Dibnath8atHammaimethaidimiih8 e Pma 4 laAGbrbrs: T dSi814 Sois BheRylamino)
-N-(2-hygroxy-ethexylbieRzandige m/z 600sMgRyaninooxy-N,N-dimethyl-acetamide obtained in Step
A, synthesis was performed according to the procedure described in Step C of Example 19 to give
5(E)-5-(dimethylcarbamoylmethoxyimino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydkdsy-‘€thoxy)-benzamide. 1H-NMR(DMSO-d6, 270MHz) 8(PPM) 1.08 (6H, d, J = 6.8 Hz), 3.57

(2Hyor), 3,834kt dr), 3.85-4.02 (1H, m), 4.54 (2H, s), 4.72 (1H, br), 6.81 (1H, dt, J = 4.1, 8.6 Hz),
7.40 (1H ’5?[?2 ;llsf)pmpyicarbamgy}uethoxyamino)—methyl]~3 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-

N-(2-hydroxy-ethoxy)-benzamide (Compound C-20)

HO -~ o’H o .
\
)\Nj\/\nfﬁvéiiz@i
H F

15 Using
(E)-S—{(2~isopropylcarbamoyl-e’{hoxyimino)nmethyi]-3,4—diﬁuoro~2—(2—ﬂuoro~4-iod0—phenyiami
1n0)-N-(2-hydroxy-ethoxy)-benzamide obtained in Step B, synthesis was performed according to
the procedure described in Step C of Example 24 to give
5-[(2-isopropylcarbamoyl-ethoxyamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenyl arnino)-

20 N-(2-hydroxy-ethoxy)-benzamide (Compound C-20).

HI-NMR(CD;0D, 400MHz) 8(PPM) 0.99(6H, d, J=6.4Hz), 2.27(2H, t, J=6.1Hz), 3.62(21, t,
J=4.6Hz), 3.76(2H, t, J=6.1Hz), 3.80-3.87(3H, m), 3.95(2H, s), 6.50(1H, ddd, J=8.8, 8.8, 4.4Hz),
7.24(1H,br.d, J=8.8Hz), 7.33-7.36(2H, m)

25  ESKLC/MS positive mode) m/z 611 (M+H)

[Example 27]
3,4—Diﬂuoro-—2—(2-ﬂuoro~4~iodo~phenylamino)—N~(2—h_ydr0xy—ethoxy)mS—[(Z-methylcarbamoyi-et
' hoxyamino)-methyl}-benzamide (Compound C-6)
30 StepA
Synthesis of N-(2-methylcarbamoyl-ethoxy)-acetimidic acid ethyl ester



101.1, 8.6 Hz), 7.61 (1H, dd, J = 1.9, 10.8 Hz), 7.63-7.76 (1H, m), 8.36 (1H, s), 8.88 (1H, br), 11.96
(1H, br). ES1(LC/MS positive mode) m/z 581 (M+H) Step C 15Synthesis of
5-(dimethylcarbamoylmethoxyamino-methyl)-3,4-difl@8ro-2-(2-fluoro-4-iodo-phenylamino)-N4
2-hydroxy-ethoxy)-benzamide (Compound C-17) 20Using
(E)-5-(dimethylcarbamoylmethoxyimino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy)-benzamide obtained in Step B, synthesis was performed according to the
procedure described in Step D of Example, 19 to give 5
-(dimethylcarbargoylmethoxyamino-methyl)-3,4-difl uoro-2-(2 -fluoro-4-io do-phenylamino)-N-(
252-hydroxy-ethaxy)-beqzamide. 154 11-1-NMR(CD30OD, 270MHz) 8(PPM) 2.93 (3H, s), 2.96 (3H, s),
3.73 (2H, t, &= 4.6 Hz), 3-QWF¥§= 4.6 Hz), 4.13 (2H, s), 4.38 (2H, s), 6.61 (1H, dt, J = 4.6, 8.6
Hz), 7.31-7.38 (1H, m), 7.44 (1H, dd>J = 1.9, 10.5 Hz), 7.54 (1H, dd, J = 1.9, 7.3 Hz). ESI(LC/MS
positive mode) m/z 583 (M+H) S [Example 24]
5-[(2-ethylcarbamoyl-ethoxyamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2
-hydroxy-ethoxy) Tsemsahaiide (€6 round@ ey Stel (A -eoyraibylidepeaminooxy)-propanoic acid
N-(2-ethyicarRamev-athaxsasetisaidic-acid etbylesteri®) in methanol (150 ml) was added

5  methylamine (40% solution in methanol, 200 ml) at room temperature, and the mixture was

stirred at 60°C for 12 hours. The reaction mixture was concentrated under reduced pressure to

give N-(2-methylcarbamoyl-ethoxy)-acetimidic acid ethyl ester (41.0 g, 100%).

H-NMR(CDCl;, 400MHz) S(PPM) 1.28(3H, t, I=7.1Hz), 1.92(3H, s), 2.56(2H, 1, ]=5.9Hz),
10 2.81(3H, d, J=4.9Hz), 4.00Q2H, q, J=7.1Hz), 4.15(2H, t, J=5.9Hz), 6.00(1H, br.s)

Step B

Synthesis of 3-amincoxy-N-methyl-propionamide

\NJ\/\O/NH?'
H

15
N-(2-Methylcarbamoyl-ethoxy)-acetimidic acid ethyl ester (41.0 g, 0.218 mol) obtained

in Step A was dissolved in methanol (210 mL), and the solution was cooled to 0°C.  To this
solution, conc. hydrochloric acid (28 mL) was added dropwise over 30 minutes, and the mixture
was stirred at room temperature for 30 minutes. The reaction mixture was cooled again, to

20  which 28% aqueous ammonia (42 ml.) was added portionwise, and then concentrated under
reduced pressure.  To the resultant residue, acetonitrile was added, and insoluble matter was
filtered off.  The filtrate was concentrated under reduced pressure to give

3-aminooxy-N-methyl-propionamide (25.8 g, 99%).
25 'H-NMR(CDCls, 400MHz) 3(PPM) 2.43(2H, t, =6.4Hz), 2.70(3M, s), 3.85(2H, 1, J=6.4Hz)
Step C

Synthesis of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- [(2-methylcarbamoyl



To a known compound, 3-0 -ethoxyethylideneaminooxy)-propanoic acid methyl ester (CAS No.
97164-30-2, 300 mg, 1.585 mmol) was added a 2 M solution of methylamine in 15methanol (7 ml), and
the mixture was stirred at 60C for 13 hours. The redéfon mixture was concentrated under reduced
pressure, and the residue was purified by silica gel column chromatography to give
N-(2-ethylcarbamoyl-ethoxy)-acetimidic acid ethyl ester (182 mg, 57% yield). 201H-NMR(CDC13,
400MHz) 8(PPM) 1.13(3H, t, J=7.1Hz), 1.27(3H, t, J=7.3Hz), 1.92(3H, s), 2.53(2H, t, J=5.9Hz),
3.26-3.332idx PihihOQRthyd} -Berzainizk 4.15(2H, t, J=5.9Hz), 5.93(1H, br.$) Step B 25Synthesis of
(E)-5-[(2-ethylcarbamoyl-eth%yimino)-methyl]-3,4-difIuoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethexy)-benzamide. 0155 . To N-(2-ethylearbamoyl-ethoxy)-acetimidic acid ethyl ester
(180 mg, 0.890 mmofT) obt8ined|in Step Ajwas added 2 M hydrochloric acid (2 ml), and the mixture was
stirred at roomgtemperature for INytesxThe reaction mixture was concentrated to give a crude
product of 53- minooxx-,\;\l-et propiorfamide hydrochloride as a residue. To this residue, a mixed
solvent of Tfahydrof&anfmethanol 3:1,20 ml) and
3,4-difluoro-2-(2-fluoro-4-iodophenylamino-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (500 mg, 1 078
mmol) obtained in Step F of Example 1 were added, and the mixture was stirred for 1 hour. The

reaction mixture \@%s g%ured into -ﬁr-ig?e‘%h\gﬁt%g?&g E‘Itr1 4 r%%‘ﬂ&%@ﬁ%?&éfﬁ‘fﬁg&ﬁgﬁg@@?d with ethyl

acetate The combiti& ?83?‘“895 ers wer over anhydrous so sulfate, and concentrated

under regeckumedssuredHgdadkiduesdrpdrsisiby iilitaryel dotmmplRrbMat8hiGphy to give

(E)-5-[(2-gthyigarbamoy-ehayiminge)sReiyihd i diiLorenAdiusiod apipheniidoaibajmoyl-cth
N-(2-hydroxy-ethoxy)- eqf%mlde ZdOO mgwﬁ % ie&d). 15 ESI(LC/MS positive mode) rn/z 595 (M+H)
oxyimino)-methyl]-benzamide as a-wnite soid.

.gr

TH-NMR(CD:0D, 270MHz) 8(PPM) 2.59(2H, t, }=5.9Hz), 2.72(3H, s), 3.72(ZH, m), 3.95(2H,
10 m), 4.43(2H, t, I=5.9Hz), 6.72(1H, dt, J=8.9, 4.3Hz), 7.39(1H, m), 7.47(1H, dd, J=10.9, 2.0Hz),

7.80(1H, dd, J=6.9, 2.0Hz), 8.23(1H, s}

ESKLC/MS positive mode) m/z 581 (M+H)

Step D

15  Synthesis of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- [(2-methylcarbamoyl-eth
oxyamino)-methyl]-benzamide (Compound C-6)

20 Using
3,4-diﬂuoro~2—(2—ﬂuoro-4~iodo-phenyiamino)—N-(Z-hydroxy~ethoxy)«5-[(2~methylcarbamoy1-eth
oxyimino)-methyl]-benzamide obtained in Step C, synthesis was performed according to the
procedure described in Step C of Example 24 to give
3,4—diﬂuoro—2~(2-ﬂuoro-4-iodo—phenylamino}«N—@-hydroxyvethoxy)—&[(Z-methylcarbamoyl—eth

25  oxyamino)-methyl]-benzamide (Compound C-6).

H-NMR(CD;OD, 270MHz) §(PPM) 2.32-2.41(2H, m), 2.69(3H, 5), 3.71(2H, t, J=4.6Hz),



Step C Synthesis of
205-[(2-ethylcarbamoyl-ethoxyamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2
-hydroxy-ethoxy)-benzamide To 162
25(E)-5-[(2-ethylcarbamoyl-ethoxyimino)-methy11-3,4-difluoro-2-(2-fluoro-4-iodo-phenylarnino)-
N-(2-hydroxy-ethoxy)-benzamide (40 mg, 0.067 mmol) obtained in Step B was added dichloromethane
(2 ml). The mixture was stirred at room temperature, and borane-pyridine complex (40 til) and
dichloroacgsicoagid (46, 0d) W ey 8 addrdtierer o4 AREITELIYESIb6 LHAE, the Tebklioh bnikidrd WHS),

poured i | i%% atey, é_b resultant mixture was extracted with 30dichloromethane. The
combine%%%%frgic a\;/yertls‘%{\'/gg?é% r‘éd over anhydrous sodium sulfate, and concentrated under reduced

pressureEFHE EdsISurmsinsepuafeby stitadsHolumn 156 chromatography to give
5-[(2-ethylcarbamoyl-ethoxyamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2
-hyd%oxy- th;_@;-%ﬁzamide (C-18, 29 mg, 75% yield). 5’H-NMR(CD30D, 400MHz) 8(PPM) 1.07(3H,
t, J= .2I—{ I t, 3=6.2Hz2), 3.16(2H, q, J=7.2HZ), 3.71(2H, t, J-4.4Hz), 3.86g2H, t,J=6.2H2z),
3.95(2H, 3, 4354 Uidm); 2% (B4fRerosy B dophan Hamine81g-(3-Bydiaxizs thoaa il (Bractixisahayoyl-pr
7.42-7. 45021 M) ESIGIMG-BositiNg 0 edeinaRoT My H) 10[Example 25]
5-[(2-Progéggbamoyl-ethoxyamino)-methyl]—3,4-difIuoro-2-(2-f|uoro-4-iodo-phenylamino)-N(2-hydroxy
-ethoxy)- mide (Compound C-19) Step A Synthesis of N-(2-propylcarbamoyl-ethoxy)-acetimidic
acid ethyBesthesds of 4-(1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-butyric acid ethyl ester

0
\/O\n/\/\o/@
O 0

To a solution of 4-bromo-n-butyric acid ethyl ester (1.2 g, 6.13 mmol) in

10

dimethylformamide (9 ml) were added N-hydroxyphthalimide (1.5 g, 9.19 mmol) and Hunig

base (N,N-diisopropylethylamine, 2.13 mL) at room temperature, and the mixture was stirred at
15  80°C over night. The reaction mixture was poured into saturated aqueous ammonium chloride,

and the resultant mixture was extracted with ethyl acetate (3x 40 mi). The combined organic

layers were washed with saturated brine (2x 30 ml), dried over NaxSOs, and concentrated under

reduced pressure. The resultant residue was purified by silica gel column chromatography (100

g, n-hexane/ethyl acetate (2:1)) to give 4-(1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-butyric acid
20 ethyl ester (1.47 g, 100%).

HI-NMR(CDCl;, 270MHz) 8(PPM) 1.28 3H, t, J = 6.9 Hz), 2.11 (2H, q, J = 6.9 Hz), 2.64 2H, 1,
J=73Hz),4.17 (2H, g, ] = 7.3 Hz), 4.27 2H. t, ] = 6.3 Hz), 7.72-7.79 (2H, m), 7.81-7.89 (2H,
m).

25
Step B
Synthesis of 4-aminooxy-N-methyl-butylamide

/NY\/\O/NHZ

O



15 To a known compound, 3-(1-ethoxy-ethylideneaminooxy)-propanoic acid methyl ester (CAS
No. 97164-30-2, 300 mg, 1.585 mmol) were added methanol (3 ml) and n-propylamine (1.3 ml), and
the mixture was stirred at 55C for 15 hours. The redé?on mixture was 20concentrated under reduced
pressure, and the residue was purified by silica gel column chromatography to give
N-(2-propylcarbamoyl-ethoxy)-acetimidic acid ethyl ester (296 mg, 86% vyield). 'H-NMR(CDC13,
400MHz) 6(PPM) 0.92(3H, t, J=7.4Hz), 1.26(3H, t, J=6.8Hz), 1.47-1.56(2H, 25m), 1.93(3H, s),
2.55(2H, t, J=6.0tz), s%laa(ﬁfbfcm(i%fﬁoﬁo&ﬂhlﬁﬁ&&ﬁom&m&mmﬁwuaeticﬂeﬁlﬂwz)ezs 83(1H,

br.$) ESI 0 e) m/z 217 (M+ Ste o
(E)-5-[(2- opyfng‘k?:lgnal Oﬁo%tﬁin%ﬁ% n$e?ﬁ Eﬁﬁg%rsgﬁf&??s }?J%grggi ?lg é%ryr/illg%ﬁg/o
-N-(2- hydmgathoxﬁlmm,a}ﬁlaé 989 mm®1DJ$iWé the(lzugfﬁﬁp@ymamaﬁﬁ%i/%@ﬁo(zﬁv fidic'a&d ethyl

Ester 0?@ﬁlﬁ%iﬂnﬁ&ﬁr@M%é@@ﬁ&ﬁ%@&i@@ﬁ@%@d@@@%ﬂ@d@ﬁd&ﬁ@@@dweﬁﬁﬁﬁl@m inl&tépoB of
xa p e

4
5(E)* fﬂ}ﬂfﬁ%éﬁwe t&%%ﬁlr%jitr% & SO} ﬁhﬂ% daffu%lrtg uo?ghﬁ odo- %g%ggrﬁno
-N-(2- hy@mm@thoiypb@mmdéﬂmelanm’w@@gomﬂ@em!)r@edmme@ wduser prasspzgz)he

1.46-1.52(244,, a2 pRHdtdd by &%Hhﬁ@ﬂxa?oéﬁ@hﬁ@@@ K H, ORAVBHIN & 95{2bglve
Jr-4. 6Hz) 4.43(2H, tEi] 6 4H¥? %dz%i aﬁ 5 8, 4.4k} 7.37-7.39(1H, m), 7.46(LH, dd,
\é 10.7, (ﬁqjé)w?’@i ATy (é PR B I?L(?’/R}fg) positive Hode) m/z 609 (M+H) Step

10 'H-NMR(CDCls, 270MHz) 8(PPM) 1.94 (2H, g, T = 6.3 Hz), 2.25 (211, 1, ] = 6.9 Hz), 2.81 (3H,
d, 7= 4.6 Hz), 3.70 (t, § = 5.9 Hz).

Step C
Synthesis of
15 (EB)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3 -methylcarbamoyl

~pr0poxyimin0}~methyl}—benzamide

HO\/\
; 7@
Aol
0

To 4-aminooxy-N-methyl-butylamide (1.79 g, 13.54 mmol) obtained in Step B were

20  added a mixed solvent of tetrahydrofuran/methano! (3:1, 100 ml) and '
3,4-difluoro-2-(2-fluoro-4-iodophenylamino-5-formyl-N-(2-hydroxy-ethoxy)- benzamlde (5.00 g,
10.41 mmol) obtained in Step F of Example 1, and the mixture was stirred for 13 hours. The '
reaction mixture was concentrated under reduced pressure to an extent where a little solvent
remained, and acetonitrile was added thereto to precipitate the product.  This precipitate was

25  filtered, washed with acetonitrile, and dried under reduced pressure to give
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-53-[(3-methylcarbamoyl
-propoxyimino)-methyl}-benzamide (4.93 g, 79% yield).

'H-NMR(DMSO-ds, 270MHz) 5(PPM) 1.88 (2H, qui, J = 7.6 Hz), 2.17 (2H, t, ] = 6.9 Hz), 2.56
30 (3H,d, J = 4.6 Hz), 3.57 I, br. q, ] = 4.6 Hz), 3.83 (2H, t, | = 4.6 Hz), 4.14 (2H, t, ] = 6.3 Hz),
473 (1L t, T = 5.6 Hz, OH), 6.80 (1H, td, T = 8.9, 4.0 Hz), 7.40 (1H, br. d, J = 8.6 Hz), 7.61 (1H,



15Synthesis of
5[(2-propylcarbamoyl-ethoxyamino)-methyl]-3,4-diflugro-2-(2-fluoro-4-iodo-Phenylamino)-N(
2-hydroxy-ethoxy)-benzamide (Compound C-19) 0 1%Using
(E)-54(2-propylcarbamoyl-ethoxyimino)-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)
-N-(2-hydroxy-ethoxy)-benzamide obtained in Step B, synthesis was performed according to the
procedure described in Step C of Example 24 to give

5-[(2-propy| da#ianso 2l-e iox Yaesi (i rhe thyl]=3546 dif) o707 2 ( PHI borp-2 it 6 PN Iangido e N4, <),
252-hydrexy- )z-fb Efg oMo -19). 158 4.04(2H, s), 6.59(1H, ddd, J=8.8, 8.8, 4.4Hz),
7.32-7.3&?&&% 2%;%?5?2{ r(g ESI LH(%QM “positive mode) m/z 611 (M+H) [Example 26]
55-[(2-IsepPrEpiCHb BRI RO )a‘ﬁ%ég-srﬁm L3, 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy)-benzamide (Compound C-20) Step A Synthesis of
N-(2§isopg%ppy£garbamoyl-ethoxy)-acetimidic acid ethyl ester 0 0 10 To a known compound,
3-(1-ethoxy-=ethylideneaminooxy)-propanoic acid methyl ester (CAS No. 97164-30-2, 300 mg, 1.585
mmol) w&EHggsdPhethanol (3 ml) and isopropylamine (1.4 ml), and the mixture was stirred at 55C for
14 hours 3 Additiops)-sopropviamingitlAmilamas added - Bndtshe-aixtkye- SvS stictbgl forBinoyispusing
a focused microwav«ﬁ’sla}/%hgﬁibsms‘%%% ejg]é})DiS%%\ﬁﬁrd: M,)CEM) at 100 W. The reaction mixture was
concentr&ted Unaer reducec pressure, a the Tesidue was purified by silica gel column
chromatography to give N-(2-is%oropyIcarbamoyl-ethoxy)-acetimidic acid ethyl ester (46 mg, 13%
yield). HO\/\Q, 8] -

Aol

H H

/N\H/\/\QIN E |
O

To
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3 -methylcarbamoyl

10

~propoxyimino)-methyl]-benzamide (50 mg, 0.084 mmol) obtained in Step C was added
dichloromethane (6 ml). The mixture was stirred at room temperature, and borane-pyridine

15 complex (67 pl, 0.673 mmol) and dichloroacetic acid (55 pl, 0.673 mmol) were added thereto.
After stirring for 14 hours, the reaction mixture was diluted with ethyl acetate, and washed with
purified water and saturated aqueous sodium chloride. The organic layer was dried over
anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was purified
by silica gel column chromatography to give

20 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-cthoxy)-5-[(3-methylcarbamoyl-pr
opoxyamino)-methyl]-benzamide (Compound C-21, 32 mg, 65% yield).

"H-NMR(CD;0D, 400MHz) 3(PPM) 1.72-1.84(2H, m), 2.18(2H, t, J=7.3Hz), 2.67(3H, s),
3.63(2H, t, J=6.4Hz), 3.70(2H, t, I=4.4Hz), 3.94(2H, t, J=4.4Hz), 4.05(2H, 5), 6.58(1H, ddd,

25  J=8.8, 8.8, 4.4Hz), 7.32-7.35(1H, m), 7.43(1H, dd, J=10.5, 1.7Hz), 6.84(1H, br.d, J=6.8l1z)
ESI(LC/MS positive mode) m/z 597 (M+H)

[Example 29]

5-[(2~Acetylamino-ethoxyamino)~methy1]—3,4-diﬂuoro-2-(2—ﬂu0r0—4~iodo»phenyiamiﬁo)uNn(Z-h
30  ydroxy-ethoxy)-benzamide (Compound C-7)

Step A



11-1-NMR(CDC13, 400MHz) 6(PPM) 1.12(6H, d, J=7.3Hz), 1.28(3H, t, J=7.1Hz), 1.91(3H, s),
202.50(2H, t, J=5.9), 4.00(21-1, g, J=7.1Hz), 4.06-4.11(1H, m), 4.15(211, t, J=5.9Hz), 5.72(1H, br.$)
Step B Synthesis of 165
(E)-5-[(2-isopropylcarbamoyl-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylami
25n0)-N-(2-hydroxy-ethoxy)-benzamide 0 0 159
(E)-5-[(2-isopropylcarbamoyl-ethoxyimino)-methy11-3,4-difluoro-2-(2-fluoro-4-iodo-phenylami
no)-N-(2 $yrdhexis-eftloxyhenzanigs.cAtaditR(GTI30DY 1460 HZ) B(PPM) 1.02(6H, d, J=6.4Hz),
2.47(2H, t, J=6.4Hz), 3.63(2H, t, 5J=4.6Hz), 3.84-3.89(3H, m), 4.34(2H, t, J-6.4Hz), 6.62(1H, ddd,
J-8.8, 8.8, 4.4Hz), 7.29(1H, br.d, J=8.8Hz), 7.37(1H, dd, J-10.3, 2.0Hz), 7.72(IH, br.d, J=6.8Hz) ,
8.13(1H, s I((l \p,OSTTiVéthﬂJE) m/z 609 (M+H) Step C 10Synthesis of
5-[(2-isoprOpylcarbamoyl-ethoxyamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-etho%/)-benzamide (Compound C-20) 15Using
(E)-5-[(2-isopropylcarbamoyl-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylami
no)-N-(2-hydroxy-ethoxy)-benzamide obtained in Step B, synthesis was performed according to the
procedure descritpgé tifi StempoahExamplatResio:giveordiiZziapmromdthods described in J. Med.
carbamoyl:etho ing)- %%WI -2-(2-fluoro-4-i odo-phenylamino)- 20
N-(zghyd%?}?étﬁ%-%%r@asrﬁ e ( omp@%@dg -20). 11-1-NMR(CD30D, 400MHz) 8(PPM) 0.99(6H, d,
J=6.4Hz), 2.27(2H, t, 5-6.1Hz), 3.62(2H, t, J-4.6Hz), 3.76(2H, t, J=6.1H4, 3.80-3.87(3H, m), 3.95(2H,
s), 6.50(I§#p0gd, J=8.8, 8.8, 4.4Hz),

(E)-{2-[2,3-difluoro-4-(2-fluoro-4-iodo-phenylamine)-3-(2-hydroxy-ethoxycarbamoyl)-benzylid

eneaminooxy|-ethyl }-carbamic acid tert-butyl ester

Ho\/\o
|
N C
\fg ]
o i \Ck
b S F ‘
O F

Using 2-aminooxy-cthyl-carbamic acid t-butyl ester obtained in Step A, synthesis was

10

performed according to the procedure described in Step C of Example 19 to give
(E)-{2-]2,3-difluoro-4-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxy-ethoxycarbamoyl)-benzylid

15  eneaminooxy]-ethyl}-carbamic acid tert-butyl ester.

"H-NMR(DMSO-dg, 270MHz) 8(PPM) 1.38 (9H, s). 3.26 (2H, £, J = 5.9 Hz), 3.56 (2H, t, ] = 4.3
Hz), 3.83 QH, t, I =4.3 Hz), 4.36 2H, t, T = 5.9 Hz), 4.72 (1H, s), 6.79 (1H, m), 6.95 (1H, m),
738 (1H,d, J=8.9 Hz), 7.60 (1H, d, = 10.6 Hz), 7.69 (1H, d, J = 6.3 Hz), 8.27(1H, ), 8.86

20 (0.5H, br.s), 11.98 (0.5H, br.s)
ESI(LC/MS positive mode) m/z 639 (M+H)

Step C
Synthesis of
25 (E)-5-[(2-amino-ethoxyimino)-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N~(2-hydr

oxy-ethoxy)-benzamide



7.240H,br.d, 5=8.8Hz), 7.33-7.36(2H, in) 25 ES1(LC/MS positive mode) m/z 611 (M+H) [Example 27]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylcarbamoyl-et
hoxyamino)-methyll-benzamide (Compound C-6) 33&ep A Synthesis of
N-(2-methylcarbamoyl-ethoxy)-acetimidic acid ethyl ester 0 0 To a solution of a known compound,
3-(1-ethoxyethylideneaminooxy)-propanoic acid methyl ester (CAS No. 97164-30-2, 41.3 g, 0.218 mol)
in methanol (150 ml) was added 5 methylamine (40% solution in methanol, 200 ml) at room
temperature, and thgymixtyre was stirred at 60C for 12 hours. The reaction mixture was concentrated
under reduced pressu%‘t{g\l\@ N-(2-methylcarbamoyl-ethoxy)-acetimidic acid ethyl ester (41.0 g,
100%). 1H-NMR(CD13, 4Q9MHz) 8(PPM) 1.28(3H, t, J=7.1Hz), 1.92(3H, s), 2.56(2H, t,
J=5.9Hz), 102.81(3H, d, J=4.9HZJ;4.00(2H, I§, J=7.1Hz), 4.15(2H, t, J=5.9Hz), 6.00(1H, br.$) Step B
Synthesis of 3-aminooxy-N-methy
ethyl ester (41.0 g, 0.218 mol)ob
solution Wgzs,\cool to OG. Totk ans. hydrochloric acid (28 mL) was added dropwise over
30 minutes, and the fixtire was Btirred at room tanperature for 30 minutes. The reaction mixture was
cooled again, to 20 which 28% agueous ammonia (42 mL) was added portionwise, and then
concentrated under reduced pressure. To the resultant residue, acetonitrile was added, and insoluble
matter was filtered off The filtrate was concentrated under reduced pressure to give
3-aminooxy-N-méihylspiopionaimide (25.8 g, 99%).

{2- [2,3~diﬂuoro~4-(2—ﬂu0r0~4-iodo~phenylamino)—5-(2—hydroxy-ethoxycarbamoyl)-benzyiidenea

5 minooxy]-ethyl}-carbamic acid tert-butyl ester (55 mg, 0.31 mmol) prepared in Step B in ethyl
. acetate (5 ml) was added 1 N HCl solution in ethyl acetate (1 ml), and the mixture was stirred at

room temperature for 1.5 hours.  After completion of the reaction, the reaction mixture was
neutralized with saturated solution of sodium bicarbonate (50 ml), and extracted with ethyl
acetate (3x 100 ml). The extract was washed with saturated brine, and the organic layer was

10 dried over anhydrous sodium sulfate, and filtered. The solvent was evaporated under reduced
pressure, and after washing with diethy! ether (10 ml), the residue was recrystallized from
methanol to give
(E)-S-[(2—amino—ethoxyimino)—methyl]—3,4~diﬂuoro-—2—(2—ﬂu0r0~4-'10do—phenyiamino)~N~(?.—hydr
oxy-ethoxy)-benzamide (17.31 mg, 37% yield) as a pale yellow solid.

15
'H-NMR(DMSO-ds, 270MHz) 8(PPM) 3.05 (2H, t, J =5.6), 3.56(2H, 1, ] =4.6), 3.80 (2H, 1, T =
4.6), 4.28 (2H, t, 1 = 5.3 Hz), 6.79 (1H, m), 7.38 (1H, d, = 9.0 Hz), 7.61 (1H, d, J = 10.9 Hz),
8.08 (1H, d, J=7.3 Hz), 8.26 (1H, s)
ESI{LC/MS positive mode) m/z 539 (M+H)

20

Step D

Preparation of
(E)-5-[(2-acetylamino-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2
-hydroxy-ethoxy)-benzamide



251H-NMR(CDC13, 400MHz) 6(PPM) 2.43(2H, t, J=6.4Hz), 2.70(3H, s), 3.85(2H, t, J=6.4Hz) Step C
Synthesis of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2&Aydroxy-ethoxy)-5-[(2-methylcarbamoyl 161
-ethoxyimino)-methyllbenzamide Using 3-aminooxy-N-methyl-propionamide obtained in Step B,
synthesis was performed according to the procedure described in Step C of Example 19 to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylcarbamoyl-eth
oxyimino)-methylkbenzamide as a white solid. 'H-NMR(CD30D, 270MHz) O(PPM) 2.59(2H, t,
J=5.9Hz), 2.72(3H, sﬁ@.\zzfzkb m), 3.95(2H, 10m), 4.43(2H, t, J=5.9Hz), 6.72(1H, dt, 1=8.9, 4.3Hz),
7.39(1H, m), 7.47(1H, dd, .1=10.9, %OHZ), 7.80(1H, dd, J=6.9, 2.0Hz), 8.23(1H, s) ESI(LC/MS positive
mode) m/z 581 (M+H) Step O 15Sgtithesis of

3,4-difluoro-2-(2-fluoro-4-iodo-phe
oxyamino)-methyl]-benzamide

: poun ) FIN 20Using 3 ,4-difluoro -2-(2-fluoro-4- iodo-phenyl
amino)-N-{2 -hydro -etb -Be{(2-Meth oyl-eth oxyimino)-methyl]lbenzamide obtained in
Step C, synthesis was Berformed according to the procedure described in Step C of Example 24 to
give 3 ,4-diflforo-2-(2-fluoro-4-iodo-phenylamino)-N -(2-hydroxy-ethoxy)-5 -[(2-methyl carbamoyl-eth
25 oxyamino)-methylkbenzamide (Compound C-6). 11-1-NMR(CD30D, 270MHz) 8(PPM)
2.32-2.41(2H, m), 2.69(3H, s), 3.71(2H, t, J=4.6Hz),

To a solution of

(E)-5 -[(2—amino-ethoxyimino)—methyl]~3,4—diﬂuoro~2-(2~ﬂuor0—4—iodo—pheny1amin0)~N-(2—hydr
5  oxy-ethoxy)-benzamide (8.14 mg, 0.02 mmol) described in Step Cina mixed solvent of

dimethylformamide (1 ml) and methanol (5 ml) was added N-methoxydiacetamide (100 mg,
0.76 mmol), and the mixture was stirred at room temperature for 14 hours. After completion of
the reaction, the solvent was evaporated under reduced pressure, and the resultant residue was
purified with Mega Bond Elut silica gel (Varian, 5 g).

10 (‘E)-S—[(Q—Aceiylamino-ethoxyimino}methyl]&,4—diﬂuoro-2—{2~ﬂuoro—4—it)do-pheny1amino)-Nﬂ(
2-hydroxy-ethoxy)-benzamide (8.10 mg, 92% yield) was obtained as a pale yellow solid from
fractions eluted with 6% methanol/methylene chloride.

'H-NMR(DMSO-ds, 400MHz) 3(PPM) 1.82 (3H, s), 3.36 (2H. t, J = 5.6), 3.57(2H, br.s), 3.84

15 (2H, brs), 4.15 2H, t, T = 5.6 Hz), 4.73 (1H, s), 6.81 (1H, m), 7.40 (1H, d, ] = 7.6 Hz), 7.61 (1H,
d, T=10.8 Hz), 7.71 (1H, br.s), 8.00 (1H, 5), 8.28 (111, 5), 8.90 (0.5H, br.s), 11.98 (0.5H, br.s)
ESI(I.C/MS positive mode) m/z 581 (M+H)

Step E
20  Synthesis of
5-[(2-acetylamino-ethoxyamino)-methyl]-3 A-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hy
droxy-ethoxy)-benzamide (Compound C-7)
To
(E)-5-[(2-acetylamino-ethoxyimino)-methyl}-3 A-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2
25  -hydroxy-ethoxy)-benzamide (57.6 mg, 99.3 umol) obtained in Step > was added
dichloromethane (2.5 mi). The mixture was stirred at room temperature, and borane-pyridine
complex (80 ul, 0.79 mmol) and dichloroacetic acid (67 pl, 0.80 mmol) were added thereto.
After stirring for 3 hours, water (10 ml) and saturated aqueous sodium bicarbonate {2 ml) were
added to the reaction mixture, which was then extracted with methylene chloride (15 ml and 2x 8

30 ml). The combined organic layers were washed with aqueous sodium bicarbonate (8 ml) and



162 3.85(2H, t, J=5.9Hz), 3.89-3.96(2H, m), 4.04(2H, s), 6.54-6.64(1H, m), 7.34(1H, br.d, J=9.9Hz),
7.43(2H, dd, J=10.6, 1.9Hz) ESI(LC/MS positive mode) rn/z 583 (M+H) 5 [Example 28]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hyf#oxy-ethoxy)-5-[(3-methylcarbamoyl-pr
opoxyamino)-methyl]-benzamide (Compound C-21) Step A Synthesis of
4-(1,3-dioxo-1,3-dihydro-isoindo1-2-yloxy)-butyric acid ethyl ester 10 To a solution of
4-bmmo-n-butyric acid ethyl ester (1.2 g, 6.13 m_mol) in dimethylformamide (9 ml) were added

N- hydrowﬂt&@ﬂmﬁfﬂl@a{&%@@l&ﬁ&ﬂ@m&mﬁﬂ)w ba@z&afﬂdgmrduscgpﬂ@mﬁlemﬁaﬂmne Brk3nmhjedt
room temp ratu the mixture was.stirred at 1580C, ov Ther as poured
into satu?gi 3@1’? rer‘snsﬁ{gnlum hToN ec Vé%sdpﬁ%reﬁre% [f g§ ttljr(':g lvl\l}%lig1 %%%lr%%teaé\%% ethyl acetate
(3x 40 m@emémmmmdbé@&m@dh@é}d)&@éwashed with saturated brine (2x 30 nil), dried over

Na:2804 %‘qy@g pa%qagelo e} S§ML&ﬂ_\f&dQ;Eﬁt@Hdi@SﬂdﬂﬂW@ﬁdhyﬁiﬁﬁl@y}&@&gel
column cihromat gra exane/et O give
4-(13-di%B5 §t ?JI.% m&%@%@?@ &yhtggct:@ et y? ester (1.47 g, 100%). 1H-NMR(CDCI3,

270MHz) 6(PPM) 1.28 (3H, t, J = 6.9 Hz), 2.11 (2H, q, J = 6.9 Hz), 2.64 (2H, t, J = 7.3 Hz), 4.17 (2H, q,
J =7.3 Hg) 4Rk ({ sbh= 2@@\){!@2}73@1\%)799@@}%)7383'6@9 (25-m))25 StepiB Synthesisof
4-aminooxy N-Ameth 35' e /o ¢ = 4.3 Hz), 4.07 Q1L 5), 6.59 (11, td, J = 8.7, 4.5 Hz), 7.34
(1H, br. d, ] = 8.4 Hz), 7.44 (1H, dd, J = 10.7, 2.0 Hz), 1H is overlapped with the dd peak at 7.44
10 ppm. 2H is overlapped with the peak of H>O around 3.3ppm.

ESI(LC/MS positive mode) m/z 583 (M+H)

[Example 30]

3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-propionylamino-eth
15 oxyamino)-methyl]-benzamide (Compound C-34)

Step A

Synthesis of

(B)-3,4-difluoro-2~(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-propionylamino-

ethoxyimino)-methyl]-benzamide

HO~

To a solution of propionic acid (84 pl, 1.13 mmol) in methylene chloride (2 ml) were
added 1-ethyl-3-(3°-dimethylaminopropylcarbodiimide hydrochloride (212.0 mg, 1.10 mmol)
and N-hydroxybenzotriazole (156.5 mg, 1.17 mmol) at room temperature, and the mixture was

25  stirred at room temperature for 30 minutes to give a solution of an active ester of propionic acid
in methylene chloride (0.55 M). To a solution of
5-[(2-amino-ethoxyimino)-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-
ethoxy)-benzamide (101.9 mg, 0.189 mmol) obtained in Step C of Example 29 in DMF (2.5 ml)
were added dimethylaminopyridine (54.0 mg, 0.442 mmol) and the solution of the active ester in

30  methylene chloride (0.55 M, 0.35 ml, 0.193 mmol) obtained above, and the mixture was stirred
at room temperature.  With monitoring the reaction, 0.18 ml (0.10 mmol) and 0.20 m1 (0.11



163 To a solution of 4-(1,3-dioxo-1,3-dihydro-isoindo1-2-yloxy)-butyric acid ethyl ester (997.5 mg, 4.59
mmol) obtained in Step A in methanol (4 mL) was added methylamine (40% solution in methanol, 10
ml, 98 0 mmol), and the mixture was stirred at 60C d9¥&rnight. The reaction mixture was concentrated
under reduced pressure, and methylene chloride was added to 5the resultant residue to precipitate a
solid, which was filtered and washed with methylene chloride. The combined filtrate and washing were
concentrated under reduced pressure. The residue was purified by silica gel column chromatography

(30 9, CHRGdB/MeRHA(B0)k 8 B&Wa&ﬁ%mﬁmwwmmﬂamm rpreyiasig anforless
syrup. 10H-NMR(CDC13, 270MHz) 6(PPM) 1.94 = 6,3 Hz t,.J =69 81
(3H, d, Jti;'fﬂ_ 1,1(4%%’6 ya&s&’rr\?(g %rga#%eé epo&l‘%yn%é%s(i ?_ml?was) hgd%g {g It_he ré]acn%n IMQHI?E',
15(E)-3, dediifthores2enfraresied ouidhpiibriyaantato§2Q-1i-hyi dRymdtn oxiscimdbiah preama v
-propoxyiginoyRetavilbensamidecdnd-sminamstN e thykibuiyianige e 9c 43b4 Mmg))and
obtained in Step B were 20added a mixed solvent tetraﬁydrofur%njtgl th @?iﬂégﬁ% &OO ml gnd
3,4-(%}Iuo§‘6t3§?(f§gﬂ P6-4-1od ﬁ@ﬁ%lgﬁ?ﬁﬁ%qﬁ%r% -ﬁ(ﬁ%y&%&?&%oxy - e.nzamlgew%e.%s 0,10 41
mmol) obtinecultBtep fdub Brearmplodedmdithe-hexaneéethal awiede (or 1 DHBWSITHEaction mixture
s A e o8 PeTherad wasna i acstonric,
was added thereto to precipjtate the pro . This ipitate was 25filtered, washed with acetonitrile,
and dried B TERCEE f%ﬁfgfig%i%gg6 me, £4925 55 2 pale Vellow So 4
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methylcarbamoyl

-Propexyimy kﬁ%@[@iﬂ@@ﬁﬂ@%@% 49385 gﬁ%ﬁgeld). 'H-NMR(DMSO-d6, 270MHz) S(PPM) 1.88
(2H, qui, J=7.6 Hz), 2.17 (2H, t, J = 6.9 Hz), 2.56 30(3H, d, S = 4.6 Hz), 3.57 (2H, br. q, S = 4.6 Hz),
3.83 (2H,t, J = 4.6 Hz), 4.14 (2H, t, J = 6.3 Hz), 4.73 (1H, t, J = 5.6 Hz, OH), 6.80 (1H, td, J = 8.9, 4.0
Hz), 7.40%&d Br. d, J = 8.6 Hz), 7.61 (1H, 164

Synthesis of
3,4-diftuoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-propionylamino-etho
15 xyamino)-methyl}-benzamide (Compound C-34)

HO. -~
i

] H E
P ﬂ@g

G

The oxime,

(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{(2-propionylamino-

20  ethoxyimino)-methyl]-benzamide (33.0 mg, 51.0 pmol) obtained in Step A was suspended in
methylene chloride (1 ml), and dichloroacetic acid (60 ml) and borane-pyridine complex (70 pl)
were added thereto at room temperature.  The mixture was stirred at room temperature for 2
hours. Water (6 ml) and aqueous sodium bicarbonate (2 ml) were added to the reaction mixture,
which was then extracted with methylene chloride (2x 10 ml). The combined organic layers

25  were washed with aqueous sodium bicarbonate (3-fold dilution of saturated solution, 8 ml) and
saturated brine (8 ml), dried over sodium sulfate, and concentrated under reduced pressure. The
resultant residue was purified by silica gel column chromatography (methylene
chioride/methanol (40:3)) to give
3,4-diffuoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-propionylamino-etho

30 xyamino)-methylj-benzamide (Compound C-34, 21.6 mg, 71%) as a colorless syrup.



dd, J=10.9, 2.0 Hz), 7.68 (1H, br. d, J =5.6 Hz), 7.77 (1H, br q, J = 4.6 Hz, NH), 8.26 (1H, s), 8.87
(1H, br. s, NH), 11.99 (1H, br. s, NH). ESI(LC/MS positive mode) rn/z 595 (M+H) 5 Step D Synthesis of
3,4-dif|uoro-2-(2-f|uoro-4-iodo-phenylamino)-N-(2-h)}anxy-ethoxY)-S-[(?a-methylcarbamoYI-Pr
opoxyamino)-methyllbenzamide (Compound C-21) 10 To
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methylcarbamoyl
-propoxyimino)-methyl]benzamide (50 mg, 0.084 rnmol) obtained in Step C was added
dichloromethane (6 me. The mixture was stirred at room temperature, and borane-pyridine 15complex

(67 pl, Of%m wigvm@%%@i V@‘éﬁ}?@@”@f‘é@ﬁz‘j‘{eﬁ?ﬁ@ﬂﬁ%ﬂﬁﬁ% Aftenstiing for

14 hours, the rea fioR mixiure wa [ acetate, and washed with purified water and

saturated AquedEBediimERicibEiers drgaricislBrvas dhied ovel-difydrdid sodiukuliate) and
concentrated #ndes EOEIekpressundl ifelresidyd was-purified 1y, siticaigeBeblumni chituhdtcgraphy
to give 203,4-difluorq-2z(2-f -4+ipdo- -
o giye §H4 9& ?qﬁﬁs(zl ?@%’ﬁ%@%@@ﬁé&%ﬁféﬁm%? [(3-methylcarbamoyl-pr

opoxyamino)-mé hé ehzamidé J£ % yield). TH-NMR(CD30D, 400MHz)
8(PPM) EFRLCEMID mopiyve medeyz 07 §M7¥1» 67(3H, s), 3.63(2H, t, J=6.4HZ), 3.70(2H, t,
J=4.4Hz), 3.94(2H, t, J=4.4Hz), 4.05(2H, s), 6.58(IH, ddd, 25J=8.8, 8.8, 4.4Hz), 7.32-7.35(1H, m),
7.43(1H, dd, szlrg_;éul.YHz), 6.84(1H, br.d, J=6.8Hz) ES1(LC/MS positive mode) m/z 597 (M+H)
[Exampl b . ' _ .
5-[(2-Aceytdnifhieneriydnmeyimedeyitiesy amineyoobidersyacbasprely sty niapinseth
ydroygy-eth@xiRenaaidn-Kepmpan dConfonieP@ 3365 Synthesis of 2-aminooxy-ethyl-carbamic acid
t-butyl esé%pi&o yONH2 0 The title compound was synthesized according to the methods described in
J. Med.

Synthesis of

(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{(2-isobutyrylamino-

ethoxyimino)-methyl}-benzamide

HR__0
F
“Q
15 o . F

To a solution of isobutyric acid (172 pl, 1.85 mmol) in a mixed solvent of methylene
chloride and DMF (3 ml and 1 ml) were added 1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
hydrochloride (352.1 mg, 1.84 mmol) and N-hydroxybenzotriazole (250.0 mg, 1.87 mmol) at

20  room temperature, and the mixture was stirred at roor temperature for 30 minutes to give a
solution of an active ester of isobutyric acid in methylene chloride - DMF (0.46 M). Toa
suspension of
5-[(2-amino-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-
ethoxy)-benzamide (106.7 mg, 0.198 mmol) obtained in Step C of Example 29 in DMF (2 ml)

25  were added dimethylaminopyridine (51.2 mg, 0.419 mmol) and the solution of the active ester in
methylene chloride (0.46 M, 0.50 mi, 0.23 mmol) obtained above, and the mixture was stirred at
room temperature.  With monitoring the reaction, 0.20 ml (0.09 mmol) and 0.20 ml (0.09
mmol) of the active ester solution were added after 20 minutes and 13 hours, respectively, and
the mixture was stirred for another 8 hours.  Water (10 ml) was added to the reaction mixture,

30  which was then extracted with ethyl acetate (20 mi + 3x 10 ml). The combined organic layers

were washed with aqueous sodium bicarbonate (2x 10 ml), 0.2 N hydrochloric acid (15 ml), and



5Chem., 1999, 42, 2007 and W002/06213. Step B
(E)-{242,3-difluoro-4-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxy-ethoxycarbamoy1)-benzylid
eneaminooxykethyll-carbarnic acid tert-butyl ester 1071Using 2-aminooxy-ethyl-carbamic acid t-butyl
ester obtained in Step A, synthesis was performed according to the procedure described in Step C of
Example 19 to give
(E)-12-[2,3-difluoro-4-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxy-ethoxycarbamoy1)-benzylid
15e”ea”§mpfzi 5%%}{9@@93%@@9&&@@%%&%@%w&w@@aﬁ@@@w;w%w 1.38
(9H, s), 3.26 2HtJ 5.9 HZ), 3.56 (2H, t, J = gHz 2Ht 4.3 Hz), 4.36.(2H,t,J =5.9
Hz), 4.72}(8HC8y: Teﬁﬁge(%tﬁwﬁa%‘i@%‘f&fﬁﬁ withndasrene/sihy e&‘ﬁz@ DAY % F%0.6 Hz), 7.69
(1H, d, J EP B4 @27 (R - S BB6-RUBBidnpinB)ind)- %(mwﬂrmﬁﬁ%l@fmlmmmmlz
639 (M+H%h§%§9n% %%%@ﬁﬁﬂ%emamide 98.5 mg, 82%) as a pale yellow solid.

25(E)-5 [ ino-ethoxylmino)-methyl]-3,4- dlfluoro 2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydr

OXy- éthoxy) benzamide 166 To a solution of

{2-[2,3-difisormein husttvé-incdephengniivio}B-(2-hydroxy-ethoxycarbamoy0-benzylidenea
5minooxykethyl}-carbamic acid tert-butyl ester (55 mg, 0 31 mmol) prepared in Step B in ethyl acetate
(5 ml) was added 1 N HC1 solution in ethyl acetate (1 ml), and the mixture was stirred at room
temperat&fe&Xsr 1.5 hours. After completion of the reaction, the reaction mixture was neutralized with
saturatec@,@,lgggﬁ ef sodium bicarbonate (50 ml), and extracted with ethyl

10 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-etho
xyamino)-methyl]-benzamide (Compound C-35)

HO\/\O
N0
F
n S Q0!
*n/ \/\0/n AN e = [
F
The oxime,

15 (E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenyl amino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-
ethoxyimino)-methyl]-benzamide (28.8 mg, 47.3 pmol) obtained in Step A was suspended in
methylene chloride (I ml), and dichloroacetic acid (60 ml) and borane-pyridine complex (70 ul)
were added thereto at room temperature.  The mixture was stirred at room temperature for 2
hours. Water (6 ml) and aqueous sedium bicarbonate (2 ml) were added to the reaction mixture,

20  which was then extracted with methylene chloride (2x 10 ml).  The combined organic layers
were washed with aqueous sodium bicarbonate (5-fold dilution of saturated solution, 8 ml) and
saturated brine (8 ml), dried over sodium sulfate, and concentrated under reduced pressure.  The
resultant residue was purified by silica gel column chromatography (methylene
chloride/methanol (40:3)) to give

25 3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-etho
xyamino)-methyl]-benzamide (Compound C-35, 20.5 mg, 71%) as a colorless syrup.

IH-NMR(CD;0D, 270MHz) 8(PPM) 1.07 (64, d, J = 6.8 Hz), 2.40 (111, quinted, J = 6.8 Hz),
3.34 (2H, t, J = 5.4 Hz), 3.67 QH, t, T = 5.4 Hz), 3.70 2H, br. t, J = 4.9 Hz), 3.93 2H, br. t, J =
30 4.3 Hz),4.07 QH, 5), 6.58 (1H, td, 1= 8.6, 4.1 Hz), 7.34 (1H, ddd, T = 8.6, 1.9, 1.1 ITz), 7.44 (1H,



acetate (3x 100 ml). The extract was washed with saturated brine, and the organic layer was 10dried
over anhydrous sodium sulfate, and filtered. The solvent was evaporated under reduced pressure, and
after washing with diethyl ether (10 ml), the residuelWas recrystallized from methanol to give
(E)-5-[(2-amino-ethoxyimino)-methy1]-3,4-difluoro-2-(2-fluoro 4 iodo-phenylamino)-N-(2-hydr
oxy-ethoxy)-benzamide (17.31 mg, 37% yield) as a pale yellow solid. 15 11-1-NMR(DMSO-d6,
270MHz) 6(PPM) 3.05 (2H, t, J = 5.6), 3.56(214, t, J = 4.6), 3.80 (2H, t, J = 4.6), 4.28 (2H,t,J =5.3

Hz), 6. 7%&1!1* M), &/-88 (14, @I{Jis-o@&lkﬂ')ec?v@&(ﬁié J4, peEK1R.9 Hrpp®08 (1H, d, J = 7.3 Hz), 8.26

(1H, s) posmve mo )“f*{] ) 20 Step D Preparation of
(E)-5-[(2-4 %Boéfﬂgx é% dlfluoro 2-(2-fluoro-4-iodo-phenylamino)-N-(2
-hydroxy-ethoxy)-benzamide Toa solutlon of

(E)-5-[(2 %ﬁt@ yimino)-methy1]-3,4-difluoro-2-(2- fluoro 4 iodo-Phenylamino)-N-(2-hydr

S50xy- etho )-benza | (8.14 mg 0.02 ) SCri Cln i v nt.of
dimet hylfjor(ry‘éz’]gfﬁ’kﬁ'@’{n NOrRcPhEEH Ii“lég' %‘68; %%% fﬁ(a/xet O}%ﬁrﬁ%%l( (106 ¥n2 née%yi
mmol), arpidpemyanmre)wmlsﬂﬁrbdnaamdﬁ{@ﬂm@m@@-ﬂﬂ)l4 hours. After completion of the reaction,

the SO|V€‘§I€€ /as evaporated under reduced pressure, and the resultant residue was purified with Mega
Bond EIuts flica

el (Varlan 50) )
10(E)-5-[(5 ?A’&h&’ﬂ B R S iR s B TRk N s e ™
2-hydroxyébym@xwa{b@mzanm}jméﬁnjzmb@zﬁﬁ%wield) was obtained as a pale yellow solid from fractions
eluted with 6% methanoUmethylene chloride. 'H-NMR(DMSO-do, 400MHz) O(PPM) 1.82 (3H, s), 3.36

(2H, t, J = 5.6), 3.5/ A%, 3.84 15(2H, br.$), 4.15 (2H, t, J = 5.6 Hz), 4.73 (1H, s), 6.81 (1H, m),
7.40 (1H, d, J = 7.6 Hz), 7.63/(1H, d, J = 10.8 Hz), 7.71 (1H, br.$), 8.00 (1H, s), 8.28 (1H, s), 8.90
(0.5H, br.$), 11.98 (0.5H, br. C/MS positive mode) m/z 581 (M+H)

HO ,N\ .
o S

(E)-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxy-ethoxy)-5-[ (2-hydroxy-
2-methyl-propoxyimine)-methyl]-benzamide (200 mg, 0.35 mmol), PA(CH;CN)>Cl: (4.5 mg,
0.0176 mmol), triphenylphosphine-3,3’,3”-trisulfonic acid trisodium salt (25.0 mg, 0.037 mmol),
15 N(Pr)Et (48.0 mg, 0.37 mmol), trimethylsilyl acetylene (172 mg, 1.76 mmol), and Cul (3.4 mg,
0.0176 mmol) were stirred in MeOH at room temperature for 1 hour, and the solvent was
evaporated. The resultant residue was added to THF/H,O containing tetrabutylammonium
fluoride (0.35 mmol), and the mixture was stirred for 1 hour. EtOAc was added thereto, and the
organic layer was washed with 0.4 N aqueous HCI, dried over NaxS04, and evaporated. The
20 resultant residue was purified by silica gel chromatography (CH,Cl/MeOH as a developing

solvent) to give a title compound (99 mg).

'H-NMR(CD;0D, 270MHz) 8(PPM) 1.26(6H, s), 3.46(1H, s), 3.71(2H, m), 3.95(2H, m),

4.08(2H, s), 6.85(1H, m), 7.16(d, J=8.9Hz), 7.21(1H, dd, }=13.9, 1.6Hz), 7.82(1H, brd,
25  J=53Hz), 8.31(1H, s)

ESI(LC/MS positive mode) m/z 466 (M+H)

Step B
2-(4-Ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)5- [(2-hydroxy-2-methyl
30  -propoxyamino)-methyl}-benzamide (Compound C-29)



Step E 20Synthesis of
5-[(2-acetylamino-ethoxyamino)-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hy
droxy-ethoxy)-benzamide (Compound C-7) To 173
(E)-5-[(2-acetylamino-ethoxyimino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-Phenylamino)-N-(2
25-hydroxy-ethoxy)-benzamide (57.6 mg, 99.3 ttmol) obtained in Step D was added dichloromethane
(2 5 ml). The mixture was stirred at room temperature, and borane-pyridine complex (80 ttl, 0.79
mmol) and dichloroacetic acid (67 ttl, 0.80 mmol) were added thereto. After stirring for 3 hours, water
(20 ml) and saturaté@aqueﬁ‘u?sodium bicarbonate (2 ml) were added to the reaction mixture, which
was then extracted with methy ene chloride (15 ml and 2x 8 30m1). The combined organic layers were
pGhate (8 IEI) and 168 saturated aqueous sodium chloride(8 ml),
congentrated under reduced pressure. The residue was
sethylene chloride/methanol (10:1)) to give 5
Oro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hy
5droxy- etw e ( g Mg, 76%). 'H-NMR(CD30D, 270MHz) 6(PPM) 1.92
(3H, s),3.36 (M t,J 56) 3.67 2H t,J = 54Hz) (211 t, J =4.8 Hz), 3.93 (2H, t, J = 4.3 Hz),
4.07 (2H, s), 6.59 (1H, td, J = 8.7, FﬂSHz) 7.34 (1H, br. d, J=8.4 Hz), 7.44 (1 H, dd, J = 10.7, 2.0 Hz),
1H is overlapped with the dd peak at 7.44 10 ppm. 2H is overlapped with the peak of H20 around
3.3ppm. ESI(LC/MS positive mode) m/z 583 (M+H) [Example 30]
3,4-Difluoro-2-(2-fldpfe-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-propionylamino-eth 15

oxyaming ben ound C-

(E)-3,4- dﬁ‘ﬁy]f &Zy }fﬂ;’fo?ftf]ﬂ‘wilo&op plﬁB l %ﬁﬁ?% %\I%(@%M %@?ﬁ%ﬁbxﬁ%i ?@p;lo{rqyla dli;%{é’thoxylmln
0)- m@thyt}nbépm@mo) meﬂrﬂ]a@@mm@ﬁbwpm Ssip feaptarstarting mﬁ@l}ihnsméhwiéﬁ@s
chloride ( M&%@ﬁ&ﬁéz@%&%&&é&@m&wi@e@n@g@m@m&m@%@g@@Iorlde (212.0 mg,
110 mmoy. q{h’\)lqudjoi)l(lygr%qp égy a(z)zlgn ])5£ KP mo}ﬁl&m;)d%{}? Mo }5519 ?@tgy%kc%ggime Xfure

propoxyamino)-methyl|-benzamide {Compound C-29).

-[(2-acetylamino-ethoxyami . ]-3 4

10 H-NMR(DMSO-ds, 400MHz) 3(PPM) 1.00(6H, s), 3.53(2H,br), 3.81(2H, br), 3.96(2H, d,
J=5.9Hz), 4.08(1H, s), 4.40(1H, br), 4.71(1H, br), 6.69(1H, m), 6.97(1H, t, J=5.9Hz), 7.13(1H, 4,
J=8.8Hz), 7.30(1H, d, J=11.6Hz), 7.49(1H, d, J=6.8Hz), 8.66(1H, br), 11.73(1H, br). The peak of
a methylene group is overlapping with that of H>O peak.

ESKLC/MS positive mode) m/z 468 (M+H)

15
[Example 33}
2-(4-Ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxya
mino)-methyl]j-benzamide (Compound C-2)

Step A

20 Synthesis of

(E)-2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-etho

xyimino)-methyl]-benzamide

HO\/\O

Hf‘i\l O
ﬁn F
HO N
~—TN m
G ] F X



25stirred at room temperature for 30 minutes to give a solution of an active ester of propionic acid in
methylene chloride (0.55 M). To a solution of
5-[(2-amino-ethoxyimino)-methy1]-3,4-difluoro-2-(2-f{{ro-4-iodo-phenylamino)-N-(2-hydroxyethoxy)-b
enzamide (101.9 mg, 0.189 mmol) obtained in Step C of Example 29 in DMF (2.5 ml) were added
dimethylaminopyridine (54.0 mg, 0.442 mmol) and the solution of the active ester in 30methylene
chloride (0.55 M, 0.35 ml, 0.193 nunol) obtained above, and the mixture was stirred at room
temperature. With monitoring the reaction, 0.18 ml (0.10 rnmol) and 0.20 ml (0.11 169 mmol) of the
active ester solutjon were added after 40 minutes and 13 hours, respectively, and the mixture was
stirred for anothe? 8HBBL Water (10 ml) was added to the reaction mixture, which was then extracted

with ethy(Eetade @0l -23fuBaritiodtheleonibintw b4 Tdyers-REr WashEd WP AEGERIS 1

sodium bigarbonate (2,42, 5id0-SokiRKdrotiaris agiEh(Lep)s andihssvale ddiem i eobrdingd
over sodium sulfate, and concgentrated ugje{)éeduc?dg%ssure. The resultant residue was triturated
with h-heSeae /RIS HESHFEEAPE &5‘%?68 P OKIFRBIPIE 2~ t0 BIve
(E)-3,4-dif)eteRefBsfhydrd-Buinmeppheylgaimine) AdiZbydrdly e ydry s iR propid (BRI HS I irrtin
o)-methygﬁ%@yﬁ%@ﬁ&mﬁgg) as a pale yellow solid. 10 ESI(LC/MS positive mode) m/z 595
(M+H) Step B  Synthesis of
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-Propionylamino-etho
15xyamirte}-RietRy(l DO i {(EonsiPRNG :G-33)1 H, s), Thé2gdmeld, J=4.9, 4.3Hz), 3.82(2H, dd,
(E)-gy4-difluoro2-2-flu ipdorphenylaming)-Nashydre 0 28I GRIORYIPENIRY-
ZOeftqoxyler;%;l iﬁéjl%&%ﬁ ?’393 %%{WQLO nmé%dgbffﬁr;%’iggstg%ﬁﬂ\ was sus%/pende% in
methylené- EBig 8‘%1%%3@%%%@@%@?@55&%%3 and borane-pyridine complex (70 0) were
added thetsig a8 potdtparatisenlhe3diurElwvas stirred at room temperature for 2 hours. Water (6
ml) and aqueous sodium bicarbonate (2 ml) were added to the reaction mixture, which was then
extracted with methylene chloride (2x 10 ml). The combined organic layers 25were washed with
aqueous S&didn bicarbonate (5-fold dilution of saturated solution, 8 ml) and saturated brine (8 ml),

driegsoversagiekiy s@lfate, and concentrated under reduced pressure. The resultant residue was

purified by silica gel column chr {0 hy 4N e Ghlari ggtagggl( O jyve.
3,4-diquo?dgg:?g}%ﬁ%ggfﬁg%%%e ?ﬁﬁﬁo%’%r’@?%ﬁ?oﬁ@?e%ﬁg%%&[(2- r)oé%(%%ﬁ%%?eiﬁg e
30xyamin@jﬂﬂhfﬁ?ﬁb@]1@%ﬂ!@@€éé%%ﬂ’@i% )21.6 mg, 71%) as a colorless syrup.

HO\/\‘O
|
HN O
N F
HO\/\\CE
HN .
X
F
20 Using

(E)~2~(4-ethynyl-Z—ﬁuoro—phenylamino)—3,4-diﬂuoroMN-(Z-hydroxywethoxy)-S—{(Z—hydroxy-etho

xyimino)-methyl]-benzamide obtained in Step A, synthesis was performed according to the

procedure described in Step C of Example 24 to give

2—(4~ethynyi-2~ﬂuoro-pheny1a.mino)~3,4—diﬂuoro-N~(2-hydroxy—ethoxy)-5—[(2—hydroxy~ethoxya
25  mino)-methyl]-benzamide (Compound C-2).

H.NMR(DMSO-ds, 400MHz) §(PPM) 3.46(2H, t, J=4.7Hz), 3.55(41,m), 3.82(2H, t, ]=4.7Hz),
3.96(2H, d, J=5.8Hz), 4.08(1H, 5), 4.53(1H, br), 4.71(1H, br), 6.70(1H, m), 6.85(1H, t, J=5.8Hz),
7.13(1H, d, J=8.3Hz), 7.30(1H, dd, J=12.0Hz, 2.0Hz), 7.49(1H, d, J=6.3Hz), 8.66(1H, br),

30 11.72(1H, br).



170 1H-NIVIR(CD30D, 270MHz) 8(PPM) 1.09 (3H, t, J = 7.8 Hz), 2.17 (2H, g, J = 7.8 Hz), 3.33 (2H, t,
J =5.7 Hz), 3.67 (2H, dd (like t), J = 5.1, 5.7 Hz), 3.70{ 2H, hr.t,J =5.1 Hz), 3.93 (2H, br. t, J = 4.1
Hz), 4.07 (2H, s), 6.58 (1H, td, J = 8.9, 4.3 Hz), 7.3&7( H, ddd, J=8.4, 1.6, 1.4 Hz), 7.44 5(1H, dd, J =
10.5, 1.9 Hz), 1H is overlapped with the dd peak at 7.44 ppm. ESI(LC/MS positive mode) m/z 597
(M+H) [Example 31]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-eth 10
oxyamingiiiethimisheniamidedSompddid1d=3%) Step A Synthesis of
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylaminoethoxyimin
0)-methyl]-benzamide HN 15 To a solution of isobutyric acid (172 j.il, 1 85 mmol) in a mixed
solvent #*@YPWQ chloride and DMF (3 ml and 1 ml) were added

1-ethyl-33(3-lifethy idbpropy)cdobgstinideingdrb¢Ribride €352, Tk dimge hgd-eimusaatayl)-N-(2-
N-hgdro%%%g%;;&%é%%{%%%&mg,(&&Mg@j@goom temperature, and the mixture was stirred at

room temperature minutes to give a solution of an active ester of isobutyric acid in methylene
chloride SBRHME (0.46 M). To a suspension of _
54(2-amiggnatbaxyinminagthyetmsbade4difidioto-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxyethoxy)-b
enzamide (106.7 mg, 0.198 mmol) obtained in Step C of Example 29 in DMF (2 ml) 25were added
dimethylaminopyridiggi(51.2 mg, 0.419 mmol) and the solution of the active ester in methylene
chloride ((5196 M,0,50 ml, 0.23 mmol) obtained above, and the mixture was stirred at room
temperature. With monitoring the reaction, 0.20 ml (0.09 mmol) and 0.20 ml (0.09 mmol) of the active
ester solution were added after 20 minutes and 13 hours, respectively, and the mixture was stirred for
another 8 hours. Water (10 ml) was added to the reaction mixture, 30which was then extracted with
ethiPacetate (20 ety Toapane e dokibimsacorgsampayes (ére Washet ity < ubdas Bbdium
bicarbonatedxd 8ynahe @ 20N hydreaestsiaeititlhamhilenthd Flesatiueated brine (10 ml), dried over

sodium s gla , neﬂ centr reduced pressure. The resultant residue was triturated with
AL AN e B

n-hexan ’to"give an oxime,
(E)-3,4-diflheno-2etefilpbr 08,1660 PRERYIamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylaminoethoxyimin
o)-methylhenzamide. (985109 B29%), asd pale yellow solid.

15  Chem. Zentralbl. 110, 2398 (1939).

Practically, the title compound was prepared by the following procedure.

To a suspension of lithium aluminum hydride (321.3 mg, 8.47 mmol) in THF (5 ml) was
added dropwise a solution of 2-hydroxy-2-methyl-propionic acid methyl ester (commercially
available, 1.0 g, 8.47 mmol) in THF (3 ml), and the mixture was stirred at room temperature for

20 4 hours. Water (0.70 ml) was added to the reaction mixture, which was stirred for additional 10
minutes. The resultant mixture was filtered through a mixed bed of celite powder and sodium
sulfate powder. The filtrate was concentrated under reduced pressure, and the residue was
dilated with THF, dried over sodium sulfate, and concentrated under reduced pressure to give
2-methyl-propane-1,2-diol (659.7 mg, 86%) as an oily crude product.

25
"H-NMR(DMSO-dg, 270MHz) 3(PPM) 1.03 (6H, ), 3.13 (2H, d, J = 5.6 Hz), 4.10 (1H, ), 4.50
(1H,t,J=5.9 Hz).

Step B

30  Synthesis of
3, 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxy-1,1-dimethyl-ethoxymethy!)-N-(2-h
ydroxy-ethoxy)-benzamide (Compound B-19)



5 ESI(LC/MS positive mode) m/z 609 (M+H) Step B Synthesis of
103,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-etho
xyamino)-methyl}-benzamide (Compound C-35) FIN Tfhe oxime,
15(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-
ethoxyimino)-methylkbenzamide (28.8 mg, 47.3 nmol) obtained in Step A was suspended in
methylene chloride (1 ml), and dichloroacetic acid (60 ml) and borane-pyridine complex (70 n1) were
added thereto a”aom temperature. The mixture was stirred at room temperature for 2 hours. Water (6
ml) and agueous so‘diufﬁbi@rbonate (2 ml) were added to the reaction mixture, 20which was then
extracted with methylene chioride (2x 10 m1). The combined organic layers were washed with
aqueous sodium bicarbon <ot dilutio 1-0f saturated solution, 8 ml) and saturated brine (8 ml),
dried over sodium sulfate, and { once } under reduced pressure. The resultant residue was
romatdgraph(methylene chloride/methanol (40:3)) to give
N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-etho
Xyamino)- 3 oUNANC-35,20.5 mg, 71%) as a colorless syrup. 1H-NMR(CD30D,
270MHz) PMY1NO7 (6H, d, J ' Hz), 2.40 (1H, quinted, J = 6.8 Hz), 3.34 (2H, t, J = 5.4 Hz), 3.67
(2H,t,J =5.4 Hz), 3.70 (2H, b t, J = 4.9 Hz), 3.93 (2H, br. t, J = 304.3 Hz), 4.07 (2H, s), 6.58 (1H, td,
J=8.6,4.1Hz), 7.34 (1H, ddd, J = 8.6, 1.9, 1.1 Hz), 7.44 (1H, 172 dd, .1=10.8, 1.9 Hz), 1H is
overlapped with the dd peak at 7.44 ppm. ESI(LC/MS positive mode) rrilz 611 (M+H) [Example 32]
Using

253,4-difluoro-2-(2-fluoro-4- oo-q
) o

3,4~diﬂuoro—2-(2—ﬂuoro~4-i0do-phenylamino)mS~formy1~N»(2~hydr0xy—ethoxy)-beniamide

5  obtained in Step F of Example 1 as a starting material, and 2-methyl-propane-1,2-diol obtained
in Step A instead of ethylene glycol used as a reagent in Step G of Example 1, synthesis similar
to that in Step G of Example 1 was performed. The resultant cyclic acetal was subjected to

reduction condition similar to that in Step H of Example 1 to give the title compound.

10 H-NMR(DMSO-dg, 270MHz) 8(PPM) 1.18 (6H, 5), 3.35 (2H, overlapped with H,O peak in
DMSO, singlet after addition of D,0), 3.37(2H, s), 3.56(2H, dd, J = 4.9, 4.6 Hz), 3.83 (2H, dd, J
=49, 4.6 Hz), 4.50 (2H, 5), 4.69 (1H, t, ] = 5.6 Hz, disappeared after addition of D-,0), 4.70 (1H,
br. s, disappeared after addition of D,0), 6.60(1H, td, J=8.7, 4.1 Hz), 7.36 (1H,br. d, ] = 8.4
Hz),7.46 (1H, br. d, I = 6.6 Hz), 7.57 (1H, dd, T = 10.9, 1.8 Hz), 8.61 (1H, br. s, disappeared after

15  addition of D;0), 11.80 (1H, br. s, disappeared after addition of D;0).

ESI(LC/MS positive mode) m/z S65(M-+H)

[Example 35]
Synthesis of

20 3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-methanesulfonyl-etho
xymethyl)-benzamide (Compound B-12)

To a suspension of



52-(4-Ethyny1-2-fluoro-phenylamino)-3,4-dilluoro-N-(2-hydroxy-ethoxy)54(2-hydroxy-2-methyl
-propoxyamino)-methyl]-benzamide (Compound C-29) Step A
(E)-2-(4-Ethyny1-2-fluoro-phertylamino)-3,4-difluorol KZ(2-hydroxy-ethoxy)-5-[(2-hydroxy-2-m
ethyl-propoxyimino)-methyl]-benzamide HO HN HO 10
(E)-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy2-methyl-propoxyi
mino)-methyl]-benzamide (200 mg, 0.35 mmol), Pd(CH3CN)2C12 (4.5 mg, 0.0176 mmaol),
giggenylgﬁmémﬁa?&l?ﬁzfﬂmmow igoagidi5isediug)- S RTI0NNG - By0R% mrededy ) BN ZEE (48.0 mg,
mmol), tri silyl acetylene (172 .16 ol), 3 G000 e stirred
in MeOH & i‘cgs()m en){tm?)%}ﬁa%%}%r inf%ﬁﬁ ﬁ;#d}%ﬁéns@%é%le%%%gg}ﬁ%?glté%%%%ag&résuItaﬁ(tgr)esi ue was

added tovTHEAQe] ompRaniFG venepeRaaaTH Bmatn Boonae @ U TmRbY Mibems tHs e a8 stired
IjO_r 1 hOU(zﬁifﬁzﬁ\é%\’iﬁé ﬁgk@ﬁﬁmﬁfgogﬁm;%zgrﬁ?ﬂ&)l@M@W@ﬁi@@@ﬂﬂﬁm@ﬁpﬁbﬁemttmmﬁﬁel,
ried over Na and e rate e, 20resultant residue w if] llica.qel .
chr ot AT T B S e Bh e e er sf@%ﬁ#%@i%f&%ﬁ%ﬁ%? (he geaction
'H-NMR(@D30R wwRoMEya] pek pthde@tiie) apdbasrzanialagppaniyashod ceaueniial n B2 9,
E;S((Lch/M ezu%t%@ﬂdigm%'f&; a%dzséaﬂgatag b@hél@,&éédmé}, B2t Bo@uRbduBiabizn8.31(1H, )
positive ‘O e) miz + e . . : . .
>ty RPRDTS DUBHEH TP S T B o) e o T RS e R, o BisParatin TG
-propoxy&inby4teMytite iZamidbafobmpduhancchbyidg as a devalpimg solvent) to give
(B)r(4-ethymyilsa-fluore-pheaviarninoy R« ilrse-N-(2hyeey ooy s i Znbydioxyitliie-ctho

xymethyl)-benzamide (13.3 mg, 21%) as a white solid.

TH-NMR(CD;0D, 270MHz) $(PPM) 3.02(3H, s), 3.41(2H, dd, J=5.4, 5.1Hz), 3.71(2H, dd,

J=4.8, 4.5Hz), 3.95(4H, m), 4.60(2H, s), 6.63(1H, td, J=8.9, 4.3Hz), 7.35(1H, br.d, J=8.4Hz),
15 7.45(1H, dd, J=10.9, 1.8Hz), 7.50(1H, m)

ESI{LC/MS positive mode) m/z SEQ(M+H)

[Example 36]
3,4-Difluoro-2-(2-flucro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-oxo-{1,2Joxazinan-2-
20 ylmethyl)-benzamide (Compound G-1)

HO. .~ o’ﬁ o .
Joqel
g;” F |
0 F
(E)-3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methyle
arbamoyl-propoxyimino)-methyl]-benzamide (8.0 g, 13.5 mmol) obtained in Step C of Example
25 28 was suspended in methylene chloride (240 ml), and borane-pyridine complex (5.45 ml, 53.8
mmol) and dichloroacetic acid (6.65 ml, 80.8 mmol) were added thereto at room temperature.
The reaction mixture was stirred at room temperature for 15 hours, and dichloromethane was
removed under reduced pressure with a rotary evaporator.  The residue was diluted with
1,2-dichloroethane (240 ml), and the mixture was stirred at 60°C for 8 hours, and filtered. The
30  residue obtained by concentrating the filtrate was diluted with ethyl acetate (800 ml), and washed

sequentially with water (400 ml), saturated aqueous sodjum bicarbonate (400 ml), and saturated

brine (400 ml). The organic layer was dried over anhydrous sodium sulfate, and concentrated



5thyl-propoxyimino)-methyl]benzamide obtained in Step A as a starting material, synthesis was
performed according to the procedure described in Step C of Example 24 to give
2-(4-ethyny1-2-f|uoro-phenylamino)-3,4-difIuoro-N-(yﬁydroxy-ethoxy)54(2-hydroxy-2-methy|propoxya
mino)-methylkbenzamide (Compound C-29). 10114-NMR(DMSO-d6, 400MHz) o(PPM) 1.00(6H, s),
3.53(2H,br), 3.81(2H, br), 3.96(2H, d, J=5.9Hz), 4.08(1H, s), 4.40(1H, br), 4.71(1H, br), 6.69(1H, m),
6.97(1H, t, J=5.9Hz), 7.13(1H, d, J=8.8Hz), 7.30(1H, d, J=11.6Hz), 7.49(1H, d, J=6.8Hz), 8.66(1H, br),
11.73(1Hyrider deedairakarenethijierssigue wprispoviitabping! witlzthat lohH20seaktoBESHLT/MS
e
-(4-Ethyny1-2-fluorg-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxya
o) ey REERE e (COR OB SR S RSB oK) S 1 Sloagtaa2-
(E)-2-(4-ethmymp g 2Htnaros pleei@darpinojt 874-difl 0D m- -2 shybibxy-ethoxy)-5-[(2-hydroxy-etho

Xyi”B”O)_'methy']%ﬁéz@ﬁ}{ﬂ)%lﬁi@ma 50 be %%ﬂ{éq H@H‘oy@roduct (18 meg, 35% yield) in a synthesis
(E)3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyi

mino)-mé’c%yl]benzamide obtained in Step B of Example 6, synthesis was performed according 5to the
procedurg,gleifiibad In S RmAv-df odampte d2rongiyal-(2-hydroxy-ethoxy)-5-[(3-methylcarbamoyl-pr

()2l oenendminal e alore Az udrosglbony)-&-(2-hydroxy-tho

Xyimino)- zam 11-1-NMR(CD30D, 270MHz) o(PPM): 3.45(1H, s), 3.72( 2H, dd,
J=4.9, 4.3Hz), 3.82(2H, dd, 10J=5.3, 4.6Hz), 3.96(214, dd, 4.9, 4.3Hz), 4.27(2H, t, J=4.9147), 6.85(1H,
td, 368.6, ‘HEKMRICIB@H, nMIB3(Sthrad) IT0QR. Qtin)e8, 39616HS), B TS Ipostive), Ao} H)/z
438 (M+H) SIERB L SN0eSi90 4n1), 4.042H, 1, J=6.8Hz2), 4.86(2H, 5), 6.61 (1H, ddd, J=8.8, 8.8,
3.9Hz), 7.33-7.36(1H, m), 7.41(1H, dd, J=7.0, 1.7Hz), 7.45(1H, dd, ]=10.3, 2.0Hz)
ESI(I.C/MS positive mode) m/z 566 (M+1H)

15 [Example 37]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-oxo-isoxazolidin-2-yl
methyl)-benzamide (Compound G-2)

HO\/\O,H o) ﬁ .
gu&ﬁi
C F

20 To .
(E)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylcarbamoyl
~ethoxyimino)-methyl}-benzamide (9.60 g, 15.54 mmol) were added sequentially
dichloromethane (300 ml) and borane-pyridine complex (11.70 ml, 115.80 mmol) to give a
suspension. This mixture was stirred at room temperature, and dichloroacetic acid (9.51 ml,

25 115.80 mmol) was added dropwise thereto over 10 minutes.  After the mixture was stirred at
room temperature for 13 hours, dichloromethane was removed under reduced pressure with a
rotary evaporator, and the resultant residue was diluted with 1,2-dichloroethane (300 ml). This
mixture was stirred at 60°C for 6 hours, diluted with ethyl acetate, and washed sequentially with
0.1 M aqueous hydrochloric acid, saturated aqueous sodium bicarbonate, and saturated aqueous

30  sodium chloride. The organic layer was dried over anhydrous sodium sulfate, and concentrated

under reduced pressure. The residue was purified by silica gel column chromatography to give



2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxya
mino)-methyllbenzamide (Compound C-2) HNI HN 20Using
(E)-2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluorol¥X2(2-hydroxy-ethoxy)-5-[(2-hydroxy-etho
xyimino)-methyllbenzamicle obtained in Step A, synthesis was performed according to the procedure
described in Step C of Example 24 to give  2-(4-ethynyl-2-fluoro -phenyl
amino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxya 25 mino)-methyll-benzamide
Sczgﬂo?%t&%&oyg%g@mﬁewm) 8(PPM) 3.46(2H, t, J-4.7Hz), 3.55(4H,m), 3.82(2H, t,
=4.7Hz), 3. .d, 3=5. 4.08(1H, s):.4. : 1H,m), 6.85(114, t,
3=5.8Hz), 7.13(1H" %,°%@@%ﬁ%W%%%f:ﬁeaa&@i%%ﬁ%%ﬁ%,%3%@‘%?%%%3|z), 8.6(6(1}4, pr).
3011.72 . dbfponrs-Esfluamisipdspheniisainon -Gy Mexclampit 3apethylcarbamoyl-¢t

3,4-Diflugrg-2ridfiuekard ipsarphemdamingbbr@ dnsjroxgbadimeathyl-ethoxymethyl)-N-(2-
5hydroxy-ethoxy)-benzamide (Compound B-19) Step A Synthesis of 2-methyl-propane-1,2-diol HO

102-Methyl-propane-1,2-diol is a known compound (CAS No. 558-43-0), and may be prepared by one
of the méetiod\dBSCRbEDINBVBIOWIRG Wik raddfas!. 2z chahien. 1R 115197 3373)-,9@:@5%%?

Zentralbly 109156 14(3638), Memls Repdres 38, 368.62088)dand-16¢ s 3285alhb 41 1062898¢1.939).
7.39(1H, br.d, J=5.4Hz), 7.45(1H, dd, ]=10.5, 1.7Hz}
ESI{LC/MS positive mode) m/z 552 (M~+H)
10
[Example 3§]
2-(4-BEthynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(3 -0x0-isoxazolidin-2
-ylmethyl)-benzamide (Compound G-5)
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3 4-Difluoro-2-(2-fluoro-4-iodo-phenylaming)-N-(2-hydroxy-ethoxy)-5-(3-oxo-isoxazol

15

idin-2-ylmethyl)-benzamide (36.9 mg, 66.9 umol) obtained in Example 37,
bis(acetonitrile)dichloropalladium (IT) (3.5 mg, 13.5 pmol),
3,3°,3”-phosphinidine-tris(benzenesulfonic acid) trisodium salt (19.0 mg, 33.4 pmol), and

20 copper iodide (I) (2.6 mg, 13.6 pmol) were suspended in methanol (2.5 ml) under a nitrogen
atmosphere. To this suspension, N,N-diisopropylethylamine (14.0 pl, 80.4 pmol) and
trimethylsilylacetylene (47.3 pl, 334.7 umol) were added at room temperature, and the mixture
was stirred for 1 hour.  The reaction mixture was diluted with methylene chloride (30 ml), and
washed with saturated brine (2x 15 ml). The organic layer was dried over anhydrous

25  magnesium sulfate, and concentrated under reduced pressure. The resultant residue was
dissolved in THF (2 ml). To this solution, tetrabutylammonium fluoride (1.0 M solution in THEF,
0.10 ml, 0.10 mmol) was added, and the mixture was stirred for 1 hour, and then concentrated
under reduced pressure.  The resultant residue was purified by preparative TLC (EtOAc/MeOH
(8:1)) to give



Practically, the title compound was prepared by the following procedure. To a suspension of
lithium aluminum hydride (321.3 mg, 8 47 mmol) in THF (5 ml) was added dropwise a solution of
2-hydroxy-2-methyl-propionic acid methyl ester (corh%rqerc:lally available, 1.0 g, 8 47 mmol) in THF (3
ml), and the mixture was stirred at room temperature for 204 hours. Water (0.70 ml) was added to the
reaction mixture, which was stirred for additional 10 minutes. The resultant mixture was filtered
through a mixed bed of celite powder and sodium sulfate powder. The filtrate was concentrated under
reduced W$SMﬁMMMpMMDMMMmM(@FM@ ~ghdign s(famo-askeotsintlated

under red q%g[g 10; gl rep @ %) as an oily crude product.
25 1H- Nﬁ%}%ﬁo 6 27OM ﬁ%&%)@ﬂdfﬂﬁggﬁié g:? { %%%Wf%@g 6 Hz), 4.10 (1H, s), 4.50

(1H, t, 3 =5.9 Hz). Step B 30Synthesis of
3,4-diflucha-Ra RGO gD a0 plien I @G B2 1y ooy, L il StH9I @ Hioxy h@thgAJING(2=h4.6
ydr y-e ide_ Si
|quot1? _rl(n%)? %I?gt‘ 4%05%%%53%%?&%? )é ?orn%igi-ﬂ?é It 78r(02>£4I S}th%;(/; (égnggrgldj gogtglﬁezzj in
Step F of Elaipld tham: stdfinhnddedial [dhd b Pry 6?0%6‘@ 3 bt ogélﬁ@j in Step A instead

of ethylemEsglycoMsedsasa reaignhin SeGH Example 1, synthesis similar to that in Step G of
Example 1 was performed. The resultant cyclic acetal was subjected to reduction condition similar to
that in Step H of Example 1 to give the title compound. 1011-1-NMR(DMSO-d6, 270MHz) 8(PPM) 1.18
(6H, s), 3 BBaRPlecErlapped with H20 peak in DMSO, singlet after addition of D20), 3.37(2H, s),

3.56(RH, dld4 Jenge3i 481t B Rirhialeh-3, 4 diDuckS WA AshdRHe b)nd BS- (R Hxh-) 152 foadinan
disappeargd aft tlon of.D20), 4.70 s, disappeared after addition of D20), 6.60(1H, td, J =
8.7, 41st) %eé{.‘g?ﬂ ff[{) &;b 0#%%H hr.d, J =6.6 Hz), 7.57 (1H, dd, J = 10.9, 1.8 Hz),
8.61 (1H, hrCs disap eared after 15addition of D20), 11.80 (1H, hr. s, disappeared after addition of
D20). ESI(LC/MS po ive mode) m/z 569(M+H) [Example 35] Synthesis of

A,

Using

15 3 ,4-diﬂu0ro—2~(2~ﬂuoro-4~iodo-phenylamino)-N~(2~hydr0xy—eth0xy)—5~(3 -ox0-[1,2]oxazinan-2-
ylmethyl)-benzamide obtained in Example 36, synthesis was performed according to the
procedure described in Example 38 to give
2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(3-0xo-[ 1,2 Joxadinan
-2-yimethyl)-benzamide (Compound G-4).

20
TH-NMR(CD;0D, 270MHz) §(PPM) 2.11 (2H, quint., J = 6.9 Hz), 2.54 (2H, t, ] = 6.9 Hz), 3,43
(1H, 5),3.70 (QH, t, T = 4.5 Hz), 3.93 (2H, t, ] = 4.5 Hz), 4.05 (2H, t, ] = 6.9 Hz), 4.87 (2H, s},
6.75 (1H, dt, ] = 4.6, 8.6 Hz), 7.10-7.17 (1H, m), 7.19 (1H, dd, T = 1.9, 11.9 Hz), 7.43 (1H, dd, J
= 1.9, 7.0 Hz).

25 ESI(LC/MS positive mode) m/z 464 (M+H)

[Example 40]
5-(4,4-Dimethyl-3-oxo-isoxazolidin-2-ylmethyl)-3 ,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
N-(2-hydroxy-ethoxy}-benzamide (Compound G-3)

30 StepA



203,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-methanesulfonyl-etho
xymethyl)-benzamide (Compound B-1 2) NM HO 0 ? 00 To a suspension of 177
3,4-dif|uoro-2-(2-f|uoro-4-iodo-phenylamino)-5-fo@£-N-(2-hydroxy-ethoxy)-benzamide (52 mg, 0.108
mmol) obtained in Step F of Example 1 in methy chloride (anhydrous, 5 mL) were added copper
trifluoromethanesulfonate (20 mg, 0.005 mmol), methanesulfonylethanol (200 pit), and triethylsilane
(500 mt, 3.13 mmol) under a nitrogen atmosphere, and the mixture 5was stirred thoroughly for a whole
day and night. After completion of the reaction, the reaction mixture was extracted with ethyl acetate,
and thenerganisfayar, wakwasiidibedueidalijolithy26s BeRtedehYApwateniandidansthidd brine,
driede(g jer anhydrous sodium sulfate, and concentrated under reduced pressure. The resultant residue
was purlﬁed by preparative TLC (No. 5744, Merck, 5% methanol/methylene chloride as a developing
solvent) to gjve _
103,4-difiuojjo-2-(2-fluoro-44ado-pk lamino)-N-(2-hydroxy-ethoxy)-5-(2-methanesulfonyhetho
xymefhyB € ithe (13,3 mg, P Qs a white solid. 1H-NMR(CD30D, 270MHz) 8(PPM)
3.02(3H,’s), 3.AN2H, dd, Js5.4X ), 3.71(2H, dd, J=4.8, 4.5Hz), 3.95(4H, m), 4.60(2H, s), 6.63(1H,
td, J=8.9, 4.3Hz), 7.35(1H, BHr.d, J=8.4Hz), 157.45(1H, dd, J=10.9, 1.8Hz) , 7.50(1H, m) ESI(LC/MS
positive mode) m/z 589(M£H) [Example 36]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-oxo-[1,2]oxazinan-2- 20
ylmethyl)-benzamide (Compound G-1) c9 0 ‘

5 To methyl hydroxypivalate (1.31 g, 9.89 mmol) were added tetrahydrofuran (40 mi),

* hydroxyphthalimide (3.23 g, 19.78 mmol) and triphenylphosphine (6.48 g, 24.73 mmol). After
this sohution was cooled to 0°C, diisopropyl azodicarboxylate (4.87 ml, 24.73 mmol) was added

dropwise to the solution. While being allowed to warm gradually, the reaction mixture was
stirred for 12 hours, and concentrated under reduced pressure. The residue was roughly

10 purified by silica gel column chromatography to give the title compound (922 rﬁg).

H-NMR(CDCls, 400MHz) S(PPM) 1.35(6H, s), 3.74(3H, 5), 4.26(2H, 5), 7.27-7.76(2H, m),
" 7.81-7.85(2H, m)

15 StepB
Synthesis of 3-aminooxy-2,2.N-frimethyl-propionamide
| 0
N _NH
N 07 ?
H .

To 3-(1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-2,2-dimethyl-propionic acid methyl ester
20 (800 mg) obtained in Step A was added a 40% solution of methylamine in methanol (6 ml), and
" the mixture was stirred at 60°C for 13 hours.  After the reaction mixture was concentrated under
reduced pressure, dichloromethane was added to the residue, and insoluble matterl was filtered.
. The filtrate was concentrated, and the residue was purified by silica gel column chromatography
to givé the title compound (202 mg).
25 | | o
- 'H-NMR(CD;0D, 400MHz) S(PPM) 1.14(6H, s), 2.71(3H, s), 3.64(2H, s)

Step C
V‘Synthesis of



(E)-3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methylc
arbamoyl-propoxyimino)-methylkbenzamide (8.0 g, 13 5 mmol) obtained in Step C of Example 2528
was suspended in methylene chloride (240 ml), andlﬁ%rane-pyridine complex (5.45 ml, 53.8 mmol)
and dichloroacetic acid (6.65 ml, 80.8 mmol) were added thereto at room temperature. The reaction
mixture was stirred at room temperature for 15 hours, and dichloromethane was removed under
reduced pressure with a rotary evaporator. The residue was diluted with 1,2-dichloroethane (240 ml),
and the mixtgreivas B{iz-eaate00 for ihhoymsyiaol NHErdd dftwy 30besipuE inaihpdbpebtanbating
the filtrate was diluted. wj ] ), and washed sequentially with water (400 ml),
saturated : gaf% 5‘2@%83%%%%%@@%&@%%9% and saturated brine (400 m1). The organic layer was
dried over anhyq_rigus sodiLH‘n spifate, and concentrated 178 under reduced pressure. The residue was
purified by silica gel\cﬁmﬁfn cfiromatography (CH2C12/Me0H (25:1)) to give
3,4-difluoro-2(2-fluoro-4-iod b qin0)-N-(2-hydroxy-ethoxy)-5-(3-0x0-[1,2]oxazinan-2-
ylmethyl)-beng,amide (Co .93 g, 91% vyield). 5This compound may also be obtained as a
by-produc?fl@(%,\ﬂs‘&r el ithesis of 3,4-difluoro-2-(2
-fluoro-4-ioHo-gheénylamino)-N-(2-hydroxy-ethoxy)-5 -[(3 -methylcarbamoyl-pr
opoxyamino)-methyl]-ben_za_mide (Compound C-21) in Example 28. 1011-1-NMR(CD30D, 400MHz)
6(PPM) 2.10(2H, quinted, J=6.8Hz), 2.53(2H, t, J=6.8Hz), 3.72(2H, t, J=4.4Hz), 3.92(2H, 1, J=4.4Hz),
4.0482H, t, J=6.8Hiky, Ufle6@ERLEING Bas (MHERI 7oL 858 BT DRIA/ 7 Senmelsic ISOmALsy WS ey,
J=7.0, 1. AzhdliAdddrigel hlficp @ OHZ A pid OMDposiivenaade) E -5 i 1pi) pl SfExddeple

37] 3,4-Di Iuoé%;%é -flu o-4aiodo-phenyla_mino)-N-(Z-hydroxy-ethoxy)-5-(3-oxo-isoxazolidin-2-y1
methyl)-5&H3 E8mpBlind G-2) 20To _
(E)-3,4-difidediflgofR-Au@réluptodbipHernyemyinoineX2-Fyanaky SetAoRidtSs N ZRE IR BRiGy |
-ethoxyi@g@ﬂ&ggﬁg}@eﬂn@m 60 g, 15.54 mmol) were added sequentially dichloromethane (300
ml) and borane-pyridine complex (11.70 ml, 115.80 mmol) to give a suspension. This mixture was
stirrédl at room temperature, and dichloroacetic acid (9.51 ml, 25115.80 mmol) was added dropwise
thereto oBSH AR tesitivtentite rua e & $tirred at

O=a

Step D
5-(4,4-Dimethyl-3-oxo-isoxazolidin-2-ylmethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
15  N-(2-hydroxy-ethoxy)-benzamide (Compound G-3)

HO\/\O,H O e
N
LT
N F i
0 F

The title compound was synthesized by a similar procedure to that in Example 36 from
3,4—diﬂuoro-2~(2-ﬂuoro-4—iod0-phenylamino)—N-(Z—hydroxyuethoxy)—[(2-methy1—2—methylcarba
20  moyl-propoxyimino)-methyl}-benzamide obtained in Step C.

'H-NMR(CD;0D, 400MHz) 8(PPM) 1.20(6H, s), 3.70(2H, t, J=3.7Hz), 3.92(2H, t, J=3.7Hz),
4.07-4.12(5H, m), 4.77(2H, s), 6.61-6.65(1H, m), 7.35(1H, d, I=8.3Hz), 7.39(1H. d, J=7.3Hz)},
7.44(1H, br.d, J=10.7Hz)

25  ESKLC/MS positive mode) m/z 580 (M+H)

{Example 41]



room temperature for 13 hours, dichloromethane was removed under reduced pressure with a rotary
evaporator, and the resultant residue was diluted wit%l,z-dichloroethane (300 m1). This mixture was
stirred at 60C for 6 hours, diluted with ethyl acetate, @nd washed sequentially with 0.1 M aqueous
hydrochloric acid, saturated agueous sodium bicarbonate, and saturated aqueous 30sodium chloride.
The organic layer was dried over anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography to give 179 the title

com pouﬁd{(&%;@d%dyiéqﬁj¢th0XWﬁ@mh§@§ﬁdh?a@‘é%%@'gﬁﬁﬂéﬁraﬁdﬁﬁﬁ?}éﬁw&ﬁiﬁ%o)'
synthesisiQfh-hydroxy-ethoxy)-benzamide (Compound F-15)
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylcarbamoyl-eth
oxyarnino)-méthyllpenzamide (Compound C-6) in Example 27. 5 11-1-NMR(CD30D, 400MHz) 8(PPM)
2.84(2H, t, J=8.3Hz), 8.70(2H, t, J=4.7Hz), 3.93(2H, t, J=4.7Hz), 4.36(2H, t, Jr-8.3Hz), 4.76(2H, s),
6.62(1H,ddd, J=8.8, 8.8;
1.7Hz) E$1(L,C/MDS positt

-ylmethyl)-beﬁ?ﬁw g€ (Gompound(1-5) 15
3,4-Difluoro-2-g2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-oxo-isoxazol
idin-2-ylmethyl)-benzamide (36.9 mg, 66.9 limo obtained in Example 37,
bis(acetonitrile)dichloropalladium (II) (3.5 mg, 13.5 ttmol), 3,3',3"-phosphinidine-tris(benzenesulfonic
acidy trisodium s&FHIIRHNG 0834 )irhiD GuidA86ppey)icdiddiDRl8 Bgo 1326 wenonivefeisuspended
in methapgy @zg(@&yyﬂﬁrz%eﬁm@ iptraaspheresIo Bisgmspensin:bhhdisprpatyiamine
(14.01.11, 80. .J.mol) and trimethylsilylacetylene (47.3 pi, 334.7 ttmol) were added at room
temperatliAs, 299644 HRAHERs stirred for 1 hour. The reaction mixture was diluted with methylene
chloride B6-difjpanda@sfiectovith sditphted! brine{2X-(5 ydrdheatiganiestdi@hydexdredapamin
a“hydro%f?\-/?é%émm Jﬁ&%ﬁ%n?&@@@qﬁ&ﬁo%%ﬁ%@% flepretiRed RIesaYe Ther s iBtresige

was diss I THF (2 m1). To this solutjon, tetrabutylammonium fluoride (1.0 M solution in THF,

0.1, @’%Sﬁﬁfﬁélf%(ég Bowsd, :H’&fﬁ@%&?@%&%ﬁr@?ﬁﬁ%ﬂﬂh?ﬁ%ﬁ’&ﬁ%ﬁéﬁﬁ%ted under
reduced paessuseNAEdesatitanthesiddeowiscpigetieb-by prepapave B Cl{ERAHMe0 KEvE PN give
180

solvent) to give the title compound (12.0 mg).

IH-NMR(CD;0D, 400MHz) 8(PPM) 2.21(3H, s), 3.69(2H, t, I=4.5Hz), 3.73(2H, t, J=4.5Hz),
15 3.92(2H, t, J=4.5Hz), 4.03(2H, t, J=4.5Hz), 4.91(2H, s), 6.60(1H, m), 7.34(1H, d, J=8.3Hz),

7.43(2H, m)

ESI(LC/MS positive mode)} m/z 584 (M-+H)

In Examples 42 to 53 below, an alkoxyamine as a starting material was acetylated by a

20  similar procedure to that in Example 41 to give the target compound.

[Example 42}
5-{[Acetyl-(2-hydroxy-ethoxy)-amino]-methyl }-2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluor
0-N-(2-hydroxy-ethoxy)-benzamide (Compound F-25)

LU

]
N 0 E
H
peSsacl
b
0 F

25



2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(3-oxo-isoxazolidin-2
-ylmethyD-benzamide (Compound G-5, 11.1 mg, 37%) as a brown oil. 'H-NMR(CD30D, 270MHz)
6(PPM) 2.85 (2H, t, J = 8.1 Hz), 3,43 (1H, s), 3.70 (é t,J =4.6 5Hz), 3.93 (2H, t, J = 4.6 Hz), 4.36
(2H, t, J =8.1 Hz), 4.78 (2H, s), 6.75 (1H, dt, J = 4.6, 8.6 Hz), 7.11-7.17 (1H, m), 7.20 (1H, dd, J = 1.8,
11.9 Hz), 7.41 (1H, dd, J = 1.8, 7.3 Hz). ESI(LC/MS positive mode) nth 450 (M+H) [Example 39]
102-(4-Ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(3-0xo-[1,2]oxadinan
-2-ylmethyl)-benzamide (Compound 0-4) HN 0 Using

153,4-dlﬂ¥gzw1§§c(jﬂ§@@;%@ SRR RELR-Bydrexyrethaxy)sardoxorth dlexpaname:, 1,
ylmethyD-benzamide obtained in Example 36 syn}“he3|s W%S ngr rr?egﬁc??fdlrﬁg %o tﬂ?}&)rgcedure
describeﬁﬁ.@;@é}na@ég%tg]vg.ziﬂz), 4.032H, 1) J=4.4Hz), 4.93(2H, s), 6.74(1H, m}, 7.1 , d,
2-(4-ethyFs8L 323 oF 4 4 hEN kA N80 R 420 6- RIS (2Hhydir &=y -4Xhoxy)-5-(3-0x0-[1,2]oxadinan

-2-yl§netlggf@%;@§1§%§iggg%g ) 2+ NMR(CD30D, 270MHz) 6(PPM) 2.11 (2H, quint., J =

6.9 Hz), 6.9 Hz), 3,43 (1H, s), 3.70 (2H, t, J = 4.5 Hz), 3.93 (2H, t, J = 4.5 Hz), 4.05
(2H,t,J =6.9 Hz), 4.87 (2H, s), 6.75 (1H, dt, J = 4.6, 8.6 Hz), 7.10-7.17 (1H, m), 7.19 (1H, dd, J = 1.9,
11.9 Hz) [F:4aaplEl48id, = 1.9, 7.0 Hz). 25 ESI(LC/MS positive mode) miz 464 (M+H) [Example 40]

5-(4.4-Di 2 r0x04 Qlicin-2oy] -3 4-difluoro-2r(2-fluaresdrioda-Bhemylaminol <
NGy e BB B R Rlmino)
3-(1,3-dio%@:é)’d’i@ﬁ’r@t@ﬁﬁhBF%M(Q%Qi?ﬁi%yl'-bﬁ pionic acid methyl ester

HO\ -~ 0
|

Ne 0
£
d
7 O
YN F i
o F

H-NMR(CD;0D, 400MHz) §(PPM) 1.83(2H, m), 2.21(3H, s), 3.61(2H, t, J=6.3Hz), 3.70Q2H, t,
J=4.4), 3.92(2H, br), 4.05(2H, t, }=6.3Hz), 4.90(2H, s), 6.61(1H, m), 7.35(1H, d, J=8.8Hz),
7.40(1H, d, J=5.4Hz), 7.44(1H, dd, J=10.7Hz, 1.9Hz)

15 ESKLC/MS positive mode) m/z 598 (M+H)

10

[Example 44]
5-{[Acetyl-(2-hydroxy-2-methyl-propoxy)-amino]-methyl } -3,4-difluoro-2-(2-fluoro-4-iodo-phe
nylamino)-N-(2-hydroxy-ethoxy)-benzamide (Compound F-17)

]
N O
F
"
HO
>0 @\
]
g S

H-NMR(CD;OD, 400MEz) S(PPM) 1.22(6H, 5), 2.20(3H, ), 3.70(2H, t, J=4.4Hz), 3.78(2L1, 5),
3.92(2H, br), 4.91(2H, s), 6.61(1H, m), 7.34(1H, d, J=7.4Hz), 7.43(2H, m)
ESI(LC/MS positive mode) m/z 612 (M+H)

25



5To methyl hydroxypivalate (1.31 g, 9 89 mmol) were added tetrahydrofuran (40 ml),
hydroxyphthalimide (3.23 g, 19.78 mmol) and triphenylphosphine (6.48 g, 24.73 mmol) After this
solution was cooled to 0C, diisopropy! azodicarboxy‘l fe (4.87 ml, 24 73 mmol) was added dropwise to
the solution. While being allowed to warm gradually, the reaction mixture was stirred for 12 hours, and
concentrated under reduced pressure. The residue was roughly 10 purified by silica gel column
chromatography to give the title compound (922 mg). 111-NMR(CDC13, 400MHz) 8(PPM) 1.35(6H, s),
3.74(3H,[{Ex a2} s), 7.27-7.76(2H, m), 7.81-7.85(2H, m) 15 Step B Synthesis of

3-aminoax )8 sRrop I -amino]- -2-(4-ethynyl-2-fluoro-phenylamino
3-(1,3-di%)>(<¥)[f& &%h{ggr%}%ﬁ?%ﬁ %g?%%%i?hﬁﬁﬁ -13633?3%'2 9 rr}{etyhyl ester 2% (830 mgq) )
obtained'ih “Rr\ﬂigx\é“@d@é%'%}i@% %Hz&f%%%é%??ﬁ%fi%?%c anol (6 ml), and the mixture was
stirred at 60C f%13 hours. After the reaction mixture was concentrated under reduced pressure,
dichloromethane Wwas atigled to the residue, and insoluble matter was filtered. The filtrate was
concentrated, and the re§idu eywas purified by silica gel column chromatography to give the title
compound (202 mg). 25 11¥1-NMR(CD30D, etoomi-a) 8(PPM) 1.14(6H, s), 2.71(3H, s), 164(2H, s)
Step C Sywhesis.of 182
3,4-difluoro-2- flu%ro-4 0)-N-(2-hydroxy-ethoxy)-[(2-methy1-2-methylcarba
moyl-propoxyimipetmethyllfe Rgar i 0\0 5The title compound was synthesized as a mixture of
E/Z geometric isgmers, using the procedure described in Step C of Example 19, from
3-aminooxy-2,2,Rl-trimethyléFpropionamide obtained in Step B and
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-foili yl-N-(2-hydroxy-ethoxy-benzamide obtained in Step
Fotbxan —IIe\H%/iR(CDgo}), 400MHz) 8(PPM) 1.22(6H, 5), 2.21(3H, 5), 3.42(1H, s), 3.69(2H, t, J=4.6Hz),
3.79(2H, s), 3.92(2H, t, J=4.6Hz), 4.92(2H, s), 6.74(1H, m), 7.13(1H, d, J=8.8Hz), 7.19(1H, dd,
J=11.7Hz, 2.0Hz), 7.44(2H, d, I=6.8Hz)

ESI(LC/MS positive mode) m/z 510 (M+H)

10
[Example 46]
5-[ Acetyl-methoxy-amino-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino}-N-(2-hydroxy-
ethoxy)-benzamide (Compound F-2)

15
"H-NMR(DMSO-dg, 400MHz) 3(PPM) 2.10(3H, s), 3.55(2H, t, J=4.4Hz), 3.81(2H,br), 4.81(2H,
s), 6.63(1H, m), 7.32(1H, br), 7.34(1H, m), 7.56(1H, dd, J=10.7Hz, 2.0Hz), 8.53(1H, br),
11.85(1H, br), The peak of CHs(methoxy) was overlapping with that of H>O in solvent.
ESI(LC/MS positive mode) m/z554 (M+H)

20
[Example 47]
5-[(Acetyl-hydroxy-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrox
y-cthoxy)-benzamide (Compound F-13)



10 ESI(LC/MS positive mode) m/z 609 (M+H) Step D
5-(4,4-Dimethy1-3-oxo-isoxazolidin-2-ylmethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)- 15
N-(2-hydroxy-ethoxy)-benzamide (Compound G-3) 186 The title compound was synthesized by a
similar procedure to that in Example 36 from
3,4-difluoro-242-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-[(2-methy1-2-methylcarba
20moyl-propoxyimino)-methy1]-benzamide obtained in Step C. 1H-NMR(CD30D, 400MHz) 6(PPM)
1.20(6H, s), 3.70(2H, t, J=3.7Hz), 3.92(2H, t, J=3.7Hz), 4.07-4.12(5H, m), 4.77(2H, s), 6.61-6.65(1H,
m), 7.35(1F9M98§Hz), 7.39(1H, d, J=7.3Hz), 7.44(1H, br.d, J=10.7Hz) 25 ESI(LC/MS positive
mode) m/z 580 (M+H) [Example 41] 183 5- {
[Acetyl-(2-hydroxy-ethgxy -%min -methyll-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-
1 Compound F-15) HO 5CH3CO2H (300 mg), EDC HC1 (958 mg),

h CH2C12 (5 mL) for 2 hours to give an active ester solution. A
portion ofthis-# dded to a solution of
3,4-difluoro{2-(2- phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin
0)-methyl]bénhzamide (%O mg) obtained in Example 6 and NEt3 (29 {tL) in THF, and the mixture 10was
stirred for 12 hours. The reaction mixture was washed with 0.3 N aqueous HC1 arid aqueous
NaHCO3, and subjected to silica gel chromatography (CH2C12/MeOH as a developing solvent) to give
the title cldﬁabB&RéHm@mﬁOOMl@laWW@@[QQ@?»@OOMWQH(ﬁ’@wf)-%gﬁl(@'ilf,}s‘g Bt t,
3=4.5H2); 3g(3(2Hiny, 734EHZIn L TSR L1376 Gifiz) HTB(BHbE), A HE) b IL(ZH( ), 6:H0(1H, m),
7.34 H,}gi ﬁz%), 7. BgH, (r:pill_zﬁzlghbl +[Ia_ﬁzitive mode) m/z 584 (M+H) In Examples 42 to
53 below, § (Ia yamme as v star INg materialwas acetylated by a 20similar procedure to that in
Example 41 to give the target compound.

[Example 48]

5-[(Acetoxy~acetyl—amin0)-methyl]—3,4~diﬂu0ro—2-(2—ﬂu0r0u4~iodo—phenylamino)-N-(2—hydroxy

-ethoxy)-benzamide (Compound F-14)

0
|

HO-
N0 .
- O
N
0
|
\ﬂ/N F ;
10 1] F
The title compound was obtained as a by-product in the preparation of
5~[(Acetyl-hydroxy-amino)~methyl]—3,4-—diﬂuoro—2-(2—ﬂuoro-4-iod0-phenylamino)mN—(2-hydrox
y-ethoxy)-benzamide in Example 47.
15
'H-NMR(DMSO-ds, 400MHz) 8(PPM) 1.22(3H, s), 2.17(3H, s), 3.54(2H, br), 3.80(2H,br),

4.85(2H, ), 6.62(1H, m), 7.37(2H, m), 7.56(1H, d, J=6.8Hz), 8.64(1H, br), 11.85(1H, br),
ESI(LC/MS positive mode) m/z582 (M+H)

20  [Example 49]
5-{[Acetyl-(2-methylsulfanyl-ethoxy)-amino]-methyl} -3, 4-difluoro-2~(2-fluoro-4-iodo-phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide (Compound F-21)



[Example 42] 5-1[Acetyl-(2-hydroxy-ethoxy)-amino]-methyl }
-2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluor o-N-(2-hydroxy-ethoxy)-benzamide (Compound F-25)
25 184 1H-NMR(CD30D, 400MHz) O(PPM) 2.23(387s), 3.42(1H, s), 3.69(2H, t, J=4.4Hz), 3.74(2H, t,
J=4.4Hz), 3.93(2H, t, J=4.4Hz), 4.03(2H, t, J---4.4Hz), 4.93(2H, s), 6.74(1H, m), 7.13(1H, d, J=8.3Hz),
7.18(1H, dd, J=8.3Hz, 2.0Hz), 7.35(1H, d, J=7.4) 5 ESI(LC/MS positive mode) m/z 482 (M+H)
[Example 43] 5- ([Acetyl-(3-hydroxy-propoxy)-amino]-methyl}
-3,4-dif|uoro-2-%ﬂggq4-iodo-phenylamino) -N-(2-hydroxy-ethoxy)-benzamide (Compound F-16) 0 10
'H-NMR(CD30D, 400M1§{z) 6(PPM) 1.83(2H, m), 2.21(3H, s), 3.61(2H, t, J=6.3Hz), 3.70(2H, t, J=4.4),
3.92(2H, br), 4.05(2H, t,¥<6z8Hz), 4.90(2H, s), 6.61(1H, m), 7.35(1H, d, J-8.8Hz), 7.40(1H, d,
J=5.4Hz), 7.44(1H, dd, J=1.7Hg )Hz) 15 ESI(LC/MS positive mode) m/z 598 (M+H) [Example 44]
5-{[Acetylf(fw1‘ryd'rb)w-2- rethyt<pr ¥)-amino]-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phe
nylamino)-N-(2:hydgoxy-€thoxy)-betnzamide (Compound F-17) 1H-NMR(CD30D, 400MHz) 6(PPM)
1.22(6H, s), 2.203H, 5), 3.T0(2H, t, J:4.4f—|z), 3.78(2H, s), 3.92(2H, br), 4.91(2H, s), 6.61(1H, m),
7.34(1H, d, J=7.4Hz), 7.43f2H, m) ESI(LC/MS positive mode) m/z 612 (M+1-1)

THNMR(DMSO-dg, 400MHz) 8(PPM) 2.04(3H, ), 2.12(3H, 5), 2.66(2H, t, J]=6.31z), 3.80(1H,
br), 4.02(2H, m), 4.82(2H, s), 6.62(1H, m), 7.34(2H, d,br, J=8.3Hz), 7.55(1H, dd, J=10.7Hz,

5 1.7Hz), 8.52(1H, s), 11.8(1H, s). The peaks of two methylene groups are overlapping with that of
H,0O peak.
ESI(LC/MS positive mode) m/z 614 (M+I)

[Example 50]
10 5-{[Acetyl-(3-methylsulfanyl-propoxy)-amino]-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo -phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide

'H-NMR(DMSO-ds, 400MHz) 3(PPM) 1.75(2H, m), 2.04(3H, s), 2.12(3H, s), 2.66(2H, t,

15 J=6.3Hz), 3.80(2H, br), 4.02(2H, m), 4.82(2H, s), 6.62(1H, m), 7.34(2H, d,br, J=8.3Hz), 7.55(1H,
dd, J=10.7Hz, 1.7Hz), 8.52(1H, s), 11.8(1H, s). A peak of methylene group is overlapping with
that of H,O peak. '

ESIKLC/MS positive mode) mv/z 628 (M+H)

20 [Example 51]
5-{[Acetyl-(2-acetylamino-ethoxy)-amino|-methyl } -3 ,4-difluoro-2-(2-fluoro-4-iodo-phenylamin
0)-N-(2-hydroxy-ethoxy)-benzamide {Compound F-18)



185 [Example 45] 5- { [Acetyl-(2-hydroxy-2-methyl-propoxy)-amino]-methyl
-2-(4-ethyny1-2-fluoro-phenyl amino) -3,4-difluoro-Né%—hydroxy-ethoxy)-benzamide (Compound F-26)
11-1-NMR(CD30D, 400MHz) 6(PPM) 1.22(6H, s), 2.21(3H, s), 3.42(1H, s), 3.69(2H, t, J=4.6Hz),
3.79(21-1, s), 3.92(2H, t, J=4.6Hz), 4.92(2H, s), 6.74(1H, m), 7.13(1H, d, J=8.8Hz), 7.19(IH, dd,
J=11.7Hz, 2.0Hz), 7.44(2H, d, J=6.8Hz) ESI(LC/MS positive mode) m/z 510 (M+H) 10 [Example 46]
5-[Acetyl-methoxy-amino-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxyethoxy)-b
enzamide (Compotmd B-2) 'H-NMR(DMSO-d6, 400MHz) O(PPM) 2.10(3H, s), 3.55(2H, t, J=4.4Hz),
3.8I(2H,br), 4.81(2H, s), 6.83(1H, m), 7.32(1H, br), 7.34(11-1, m), 7.56(IH, dd, J=10.7Hz, 10Hz),
8.53(1H, br), 11.85(1H, br),?‘1 ﬁpeak of CH3(methoxy) was overlapping with that of H20 in solvent.
ESI(LC/M pog@@@ode) m1z558 (M4H) 20 [Example 47] 5-

[(Acetyl-hydfpxy-amin8)-me 3,4- 0-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrox
y-ethoxy)-behzamide-fEgmpqurie g +1-1-NMR(DMSO-d6, 400MHz) O(PPM) 2.01(311, s),
3.77(2H, br), 3.98(2H,br), 4.71(2H, s), 6.58(iH, m), 7.31(2H, m), 7.53(1H, d, J=10.8Hz), 8.50(1H, br),
9.96(1H, br), 11.818 H, br), 5 ESI(LC/MS positive mode) m1z540 (M+H)

"H-NMR(DMSO-dg, 400MHz) §(PPM) 1.76(3H, s), 2.07(3H, s), 3.23(2H, m), 3.80(2H, br),
3.89(2H, t, J=5.0Hz), 4.79(2H, s), 6.64(1H, m), 7.33(2H, m), 7.56(1H, dd, J=10.7Hz, 2.0Hz),

5  B.00(1H, t, J=5.6Hz), 8.53(1H, br), 11.8(1H, br). A peak of methylene group is overlapping with
that of H,0 peak.
ESI(LC/MS positive mode) m/z 625 (M-+H)

[Example 52}
10 5-{{Acetyl-(2-propionylamino-ethoxy)-amino]-methyl }-3,4-difluoro-2-(2-fluoro-4-iodo-phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide (Compound F-19)

HO -~
0
!
N

0
NI
/\n/g\/\ z\©
° Y F F |

0

"H-NMR(DMSO-ds, 400MHz) S(PPM) 0.94(311, t, J=7.7Hz), 2.04(2H, d, J=7.7Hz), 2.07(3H, s),
15 3.24(2H, m), 3.80(2H, br), 3.89(2H, t, J=5.0Hz), 4.79(2H, s), 6.64(1H, m), 7.33(2H, m), 7.55(1H,

dd, J=10.7Hz, 2.0Hz), 7.94(1H, t, J=5.1Hz), 8.53(1H, br), 11.85(1H, br). A peak of methylene

group is overlapping with that of H,O peak.

ESII.C/MS positive mode) m/z 639 (M+H)

20 [Example 53]
5-{[Acetyl-(2-isobutyrylamino-ethoxy)-amino]-methyl }-3,4-difluoro-2-(2-fluoro-4-iodo-phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide (Compound F-20)



[Example 481

5-[(Acetoxy-acetyl-amino)-methyl]-3,4-difluoro-2- (2 -fluoro-4-iodo-phenylamino)-N-(2-hydroxY
-ethoxy)-benzamide (Compound F-14) oc).0 10 18%he title compound was obtained as a
by-product in the preparation of
5-[(Acetyl-hydroxy-amino)-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrox
y-ethoxy)-benzamide in Example 47. 15 11-1-NMR(DMSO-do, 400MHz) S(PPM) 1.22(3H, s), 2.17(3H,
s), 3.54(2H, br), 3.8@¢11,hr), 4.85(2H, s), 6.62(1H, m), 7.37(2H, m), 7.56(1H, d, J=6.8Hz), 8.64(1H,
br), 11.85(1H, br), ESI(LC/M% positive mode) m1z582 (M+H) 20[Example 49] 5- |
[Acetyl1-(2-methylsulfartyl-éthegxy)-amino] -methyl} -3,4-difluoro-2-(2-fluoro-4-iodo-phenyla
mino)-N-(2- ydrgxy ethoxy)- bezanglde ompound F-21) 187 1H-NMR(DMSO-d6, 400MHz) 8(PPM)
2.04(3H, 2(\3@?2 66{2Frt, J= z), 3.80(1H, br), 4.02(2H, m), 4.82(2H, s), 6.62(1H, m),
7.34(2H, d, br aJ-8. i z, 51.7Hz), 8.52(1ll, s), 11.8(1H, s). The peaks of two

methylene groups ar overlapp ng Wlth thét of H20 peak. ESI(LC/MS positive mode) rn/z 614 (M+H)
[Example 50] 0

H-NMR(DMSO-d;, 400MHz) 3(PPM) 0.92(6H, d, J=6.8Hz), 2.07(3H, s), 2.30(1H, hepta,

J=6.8Hz), 3.24(211, m), 3.80(2H, br), 3.90(2H, t, J=5.0Hz), 4.79(2H, s), 6.63(1H, m), 7.33(ZH,
5 m), 7.55(1H, dd, 7=10.7Hz, 1.5Hz), 7.91(1H, t, J=5.6Hz), 8.53(1H, br), 11.84(1H, br). The peak

of a methylene group is overlapping with that of H,O peak.

ESI(LC/MS positive mode) m/z 639 (M+H)

[Example 54}
10 3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N~(2-hydroxy-ethoxy)-5-(3-0x0-[ 1,4,2]dioxazina
n-2-ylmethyl)-benzamide {Compound H-1)
1O

q\(i&‘@

3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-eth
15 oxyamino)-methyl]-benzamide (100 mg, 0.185 mmol) obtained in Example 6,
N,N’-disuccinimidyl carbonate (59 mg, 0.231 mmol) and NEt; (113 mg, 1.12 mmol) were stirred
in a mixed solvent of CH,Cl/THF (1 mL/1 mL) at room temperature for 10 hours. The
reaction mixture was purified by silica gel column chromatography (CH;Cly/MeOH as a

developing solvent) to give the title compound (12.5 mg).

20
TH-NMR(DMSO-ds, 400MHz) 8(PPM) 3.54(2H, br), 3.82(2H, br), 4.16(2H, t, J=4.4), 4 42(2H, 1,
J=4.4Hz), 4.76(2H+1H, s+br), 6.65(1H, m), 7.35(1H, d, J=8.3Hz), 7.40(1H, d, J=6.3Hz),
7.56(1H, d, I=10.8Hz), 8.68(1H, br), 11.88(1H, br)
ESI{LC/MS positive mode) m/z 568 (M+H)

25

[Example 55]



105- { [Acetyl-(3-methylsulfanyl-propoxy)-amino]-methyll -3 ,4-difluoro-2-(2-fluoro-4-iodo-phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide HO 1H-NMR(DMSO-d6, 400MHz) 8(PPM) 1.75(2H, m),
2.04(3H, s), 2.12(3H, s), 2.66(2H, t, 15J=6.3Hz), 3.8 H, br), 4.02(2H, m), 4.82(2H, s), 6.62(1H, m),
7.34(2H, d,br, J=8.3Hz), 7.55(1H, dd, Jr-10.7Hz, 1.7Hz), 8.52(1H, s), 11.8(1H, s). A peak of methylene
group is overlapping with that of H20 peak. ESI(LC/MS positive mode) raiz 628 (M+H) 20[Example 51]
5-( [Acetyl-(2-acetylamino-ethoxy)-amino] -methyl} -3 ,4-difl uoro-2-(2-fluoro-4-iodo-phenylamin
0)-N-(2-BrdfeiiheiblyibenzamigdaCompbartfaey N (2-hdeKREDMSDdE - aooiikzS IBiERK)
1.76(3H,,5),.3.97, g, &Igz%gggdg, 804dHi-bs), 3.89(2H, t,J=5.0Hz), 4.79(2H, s), 6.64(1H, m),
7.33(2H, m), 7.56(1H, dd 3=10. 7Hz 2.0Hz), 58.00(1H, t, J=5.6Hz), 8.53(1H, br), 11.8(1H, br). A peak
of methylen@ gped\@ overlapping with that of H20 peak. ESI(LC/MS positive mode) m/z 625 (M+H)
[Example 52] 105- {['ﬁce ¥I-(2-propionylamino-ethoxy)-amino] -methyl } -3 ,4-difluoro-2-(2 -fl
uoro-4-iodo-phenyla mifio)- I\!, (2-Hydroxy-etthoxy)-ben_zarnide (Compound F-19) 0
'H- NMR(D!}ASQ -d6, 40 ) 0.94(3H, t, 3=7.7Hz), 2.04(2H, d, 3=7.7Hz), 2.07(3H, s),

N

Y

5 The title compound was synthesized by a similar procedure to that in Example 38 from
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-oxo-[ 1,4,2]dioxazinan
-2-ylmethyl)-benzamide obtained in Example 54.

TH-NMR(DMSO-dg, 400MHz) S(PPM) 3.54(2H, br), 3.83(2H, br), 4.09(111, br), 4.17(2H, br),
10 4.42(2H, br), 4.72(1H, br), 4.78(2H, br), 6.77(1H, br), 7.14(1H, d, J=6.8Hz), 7.31(1H, d,

J=11.8Hz), 7.42(1H, d, J=6.4Hz), 8.78(1H, br), 11.87(1H, br)

ESKL.C/MS positive mode) m/z 466 (M+H)

[Example 56]
15 3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{|methoxy-(2-methoxy-
acetyl)-amino-methyl}-benzamide (Compound F-6)

HN

T,

To a solution of methoxyacetic acid (9.0 pl, 0.12 mmol) in methylene chloride (1 ml)

20 were added 3-hydroxy-4-0x0-3,4-dihydro-1,2,3-benzotriazine (18.9 mg, 0.12 mmol) and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (22.5 mg, 0.12 mmol), and the
mixture was stirred for 3 hours. This solution was added dropwise to a solution of
3,4-difluoro-2-(2-fluoro-4-icdo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-
benzamide (50.0 mg, 0.10 mmo!l) obtained in Example 15 in THF (3 ml), and triethylamine (40.9

25 ul, 0.29 mmol) was added thereto. The mixture was stirred for 15 hours. The reaction



153.24(2H, m), 3.80(2H, br), 3.89(2H, t, J=5.0Hz), 4.79(2H, s), 6.64(1H, m), 7.33(2H, m), 7.55(1H, dd,
J=10.7Hz, 2.0Hz), 7.94(1H, t, J=5.1Hz), 8.53(1H, btf 11.85(1H, br). A peak of methylene group is
overlapping with that of H20 peak. ESI(LC/MS posi \% mode) m/z 639 (M+H) 20[Example 53]
5-{[Acetyl-(2-isobutyrylamino-ethoxy)-amino]-methy1}-3,4-difluoro-2-(2-fluoro-4-iodo-phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide (Compound F-20) 'H-NMR(DMSO-d6, 400M1-1z) 6(PPM)
0.92(6H, d, J=6.8Hz), 2.07(3H, s), 2.30(1H, hepta, J=6.8Hz), 3.24(2H, m), 3.80(2H, br), 3.90(2H, t,
J=5.0HZ)nik#OEAs3)i16168(Lieh efl)y 78R Brm)] )7 BB(Btdsheid, VithGatH2ed BERGOTSGIIMQniIm
J=5.6H2).1§ 3L PR 1 AnB bR vk Q&Hﬁaﬁeﬁm{@{mwﬂwe OraRigAveTaRPING: Witk dhakef 1-120
peak. ESI(LC/M posmve mode) m/z 639 (M ( “% m %

03,4 DB IS B Bl AT AT s oo A SRR
n-2-yimetiwd)sheifizdrhider¢Gantpeulid HIHHD,/MeCH (10:1)) to give

3 4 Qifluarg-giiridlios AuRUR LR AMIAR s X %athsegéyéf&ﬁ%mg[e%eﬂy 2-methoxy-a

150xyamino)- methy benzamlde (100 m 185 mmol) qbtained isuccinimidyl
carbonateS{59-Apine bae ob"“&ﬁ% t‘(ﬁlﬁ‘?ﬁﬁ fl% frini oﬁ‘%véﬂg Nﬁ?ﬁ(gﬂ solvent of Y

CH2C12/THF (1 mL/1 mL) at room temperature for 10 hours. The reactlon mlxture was purified by

silica gel1 d
(15 5 oy B T e SRt Sy sf(%f*%%”% o o %t*wﬁfﬂ?"””
4.42(2H, @H=mnA4a0 2%@%?]9 Hbs) ééé(&lﬁﬁ bk Hza-h3A }T‘)?dﬁé(

7.56(1H, Hzy)=1978HL), (B1684ht. Lr), 1H,.88(1H, 108) 10 8 Hz).

ESI{LC/MS positive mode) m/z 584 (M+H)

[Example 57]
3,4-Difluoro-2-(2-flucro-4-iodo-phenylamino)-5-{[(2-hydroxy-acetyl}-methoxy-amino}-methyl}
15 -N-(2-hydroxy-ethoxy)-benzamide (Compound F-5)

HO\/\O
|
HN

. P
ﬁwﬁi [l
F i

To a solution of acetoxyacetic acid (13.9 mg, 0.12 mmol) in methylene chloride (1 mi)

were added 3-hydroxy-4-0x0-3,4-dihydro-1,2,3-benzotriazine (18.9 mg, 0.12 mmol) and

20  1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (22.5 mg, 0.12 mmol), and the
mixture was stirred for 3 hours. This solution was added dropwise to a solution of
3, 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)~
benzamide (50.0 mg, 0.10 mmol) obtained in Example 15 in THF (2 ml), and triethylamine (40.9
1], 0.29 mmol) was added thereto. The mixture was stirred for 24 hours.  The reaction

25  mixture was diluted with ethyl acetate (45 ml), and washed with saturated aqueous ammonium
chloride (20 ml), and then with saturated brine (2x 20 ml). The organic layer was dried over
anhydrous magnesium sulfate, and concentrated under reduced pressure. The resultant residue
was roughly purified by preparative TLC (CH,Cl;/MeOH (10:1)) to give
{12.3-difluoro-4-(2-fluoro-4-iodo-phenylamine)-3-(2-hydroxy-ethoxycarbamoyl)-benzyl]-metho



ESI(LC/MS positive mode) m/z 568 (M+H) 25 [Example 55] 190
2-(4-Ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-(3-oxo-[1,4,2]dioxazi
nan-2-ylmethyl)-benzamide (Compound H-2) 5The e compound was synthesized by a similar
procedure to that in Example 38 from
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3-0xo-[1,4,2]dioxazinan
-2-ylmethyl)-benzamide obtained in Example 54. 11-1-NMR(DMSO-d6, 400MHz) 6(PPM) 3.54(2H,
br), 3.83kLdobyrcdBidddtibrcid. A, detpr 1049 2(@H b niRithiyin; s} #efzolptings 6il77(Thiabr),
7.14(1H,d &f&%‘f‘ﬁ}de%}l%’ d, 3=11.8Hz), 7.42(1H, d, J=6,41-1z), 8.78(1H, br), 11.87(1H, br)
ESI(LC/Mé positive made) rn/z 466 (M+H) [Example 56] 153,4-D

ifluoro-2- RIS IR doCp IR RaIAGRIGLAPEIER) - etko Ry S et A0 a2y - metho

acetyp-apyinalsaeityl} detizaciite (Gohutu {4 6) & Corthinh g oEpsoltitinofmeibanokyhoeiciasid (9.0
n, 0512 @@QQQ égéi%%%%ﬁ?%@f&mlbg%é?%ﬁeﬂe mixture was stirred for 2 hours. The

3-hydroxy-4-oxo0-3, ro-1,2,3-benzotriazine (18.9 mg, 0.12 mmol) and ) .
1-(3-diméergtan iﬁ%ﬁ%ﬁ%ﬁ’éﬂﬁ%ﬁc‘ﬁ?&%ﬁ%ﬁ@%@ﬂmﬁﬁq B it STy G T Rfixture
was stirregifasd® twrs] dhis SehijionMas addécsyepwiselticd sotntohydrous magnesium sulfate,

3,4-difluoro-2-(2-flupro-4-iodo-phenylaming)-N-(2 : - R0 -
benzami&reld(g %errnl%?%% nr%%h%?%@%%g% %QExa%%&J%{%EF%%%%r%??r%ﬁethylaglﬁr%g‘ﬁ(%lg.9 25p1,
0.29 mmal-wésHufded R {3 (The iBise was stirred for 15 hours. The reaction

10 3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-{[(2-hydroxy-acetyl)-methoxy-amino]-methyl}-
N-(2-hydroxy-ethoxy)-benzamide (F-5, 5.8 mg, 12% for 2 steps) as a colorless oil.

'H-NMR(CD;0D, 270MHz) 8(PPM) 3.70 (2H, t, ] =4.6 Hz), 3.75 (3H, 5), 3.92 2H, t, F = 4.6

Hz), 4.36 (2H, s), 4.90 (2H, 5), 6.61 (1H, dt, J = 4.3, 8.9 Hz), 7.31-7.37 (11, m),7.37-7.43 (1H,
15 m),7.44 (1H, dd,J = 1.9, 10.8 Hz).

ESHLC/MS positive mode) m/z 570 (M+H)

[Example 58]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-3-[(isobutyryl-methoxy-a
20  mino)-methyl]-benzamide (Compound F-4)

Ho\/\o

The title compound was prepared by a procedure similar to that in Example 41.
~ Namely,

25  3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-
benzamide obtained in Example 15 was reacted with 4-oxo-4H-benzo[d][1,2,3]triazin-3-yl
isobutyrate prepared from isobutyric acid to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{(isobutyryl-methoxy-am
ino)-methyl]-benzamide (88.9 mg, 77%).

30
H-NMR(DMSO-ds, 270MHz) 3(PPM) 1.04(6H, d, J=6.8Hz), 2.95(1H, m), 3.00(3H. s), 3.54(2H,



191 mixture was diluted with ethyl acetate (45 ml), and washed with saturated aqueous ammonium
chloride (20 ml), and then with saturated brine (2x 20 m1). The organic layer was dried over anhydrous
magnesium sulfate, and concentrated under reduce@%ressure. The resultant residue was purified by
preparative TLC (CH2C12/MeOH (10:1)) to give
53,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- { [methoxy-(2-methoxy-a
cetyl)-amino]methyl}-benzamide (Compound F-6, 19.1 mg, 34%) as a colorless oil. 'H-NMR(CD30D,
270MHZ)r§(BRYBLAA)3K36).1B 678 2B {2, m), B6BG1BkHds) -3 893305 ZH3 o) 1 1803 I 814190
(2H, 9), f H,i%t Jo= 4.3, m A1Klad = 8-610Hz), 7.37-7.43 (1H, m),7.44
(1 o, 30 B A A L L B B0 e ample 57,
3,4-Dif|u@%l@@fﬂﬁd?@sﬁlwdé@ﬁbﬁ%/%g%%@ﬂﬁkz-hydroxy-acetyl)-methoxy-amino]-methyll 15
-N-(2-hydroxy-ethoxy)-benzamide (Compound F-5) To a solution of acetoxyacetic acid (13.9 mg,
0.12 mmﬁ%(in mfet%gene chloride (1 ml) were added 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine
(18.3 mg, 49 mimoh and 201-(3-dimethylaminoprop 1£3-ethylcarbodiimide hydrochloride (22.5 mg, O
12 mmolﬁ,,érﬁiﬂh@ﬁ@ﬁ%t@é]ﬁm‘@é‘ﬁi@éaﬁ?emﬂ@@ﬁ@ﬁﬁs( IRiERRataRasa-HrBphiRE tBraReidh of
3,4-diflugierd\&ntRn9-Yeindarabetyampna) N-£3-hydroxy-ethoxy)-5-(methoxyamino-methyDbenzamid
e (50.0 mg, 0 10 mmol) obtained in Example 15 in THE (2 ml), and triethylamine (40.9 41, 0.29 mmol)
was added thePeJ;o./ﬂae mixture was stirred for 24 hours. The reaction 25mixture was diluted with ethyl
acetate (45 ml), and yashgd with saturated aqueous ammonium chloride (20 ml), and then with
saturated brine (2x 20 . The drganic layer was dried over anhydrous magnesium sulfate, and
concentrated under regdsed re. The resultant residue was roughly purified by preparative TLC
(CH2C12/Me0H (10:1)}
{[2,3-diflueﬁ)-\4[f(2- joro¥-iofo-phenylamino)-5-(2-hydroxy-ethoxycarbamoy1)-benzyl]-metho 192
xy-carbamoyl}@cetic acid methyl ester (14.0 mg, containing impurities) as a colorless oil. To a solution
of the resultant
([2,3-difluoro-4-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxy-ethoxycarbamoyl)-benzylkmetho
xy-ddrbamoyl}acefiseaitie noethyliedtens ptarey boatainiegunspinesothabindneniiethiwas 5 added
sodium methoxi le (3.0 rig, 0.06 mmol), and the mixture was stirred for 2 hours. The reaction mixture
was diluted with saturated ammaonium chloride, and _rﬁr,gite vwithp%eth I%ng chlaride (30 ml and,15
m1). Thebf‘g%@%@’/@r‘(ﬁ%‘l&f?f@é'&@“ﬁ A AghEsi ShIfatES Bra cBhentrated Lnder reduced
pressure bEhearasldishtt iwsiduEvasperifiedabyqarsphratiiet Tro-(OHrRo20 M oH3(Hoe iyt Hive
103,4-difl ~(2-f -4sigdn- ne)-bs K 2zhydroxy-acetylymethoxy-aminol-methyll -
%ﬁ&ﬁ%%:( );J):‘Q;Egred g @@8@3@@_ iR fied

N-(21-5hyd -benzamide’(F-5, 5.8 mg, 12% for 22‘_1%9 rg 3?:% cho}! _rggf(lsn g‘li{ioxy—propionyl-am

3,4-difluoro-2~(2-fluoro-4-iodo-phenylamino }-N-(
ino)-methyl]-benzamide (35.0 mg, 31%).

HI-NMR(DMSO-dg, 270MHz) 8(PPM) 1.02(3H, t, J=7.5Hz), 2.45(2H, q, J=7.5Hz), 3.31(3H, s},
3.54(2H, t, J=4.8Hz), 3.81(2H, t, J=4.8Hz), 4.83(2H, s), 6.64(1H, td, J=8.7, 4.3Hz), 7.32(1H,

20 brs), 7.36(1H, br.d, J=8.4Hz), 7.57(1H, dd, J=10.9, 1.8Hz), 8.62(1H, br.s)
ESI{LC/MS positive mode) m/z S68(M~+H)

{Example 60]
5—[(Acetyi~ethoxy-amino)-methyi}-3,4-diﬂu0ro-2~(2~ﬂuoro—4—iod0~phenyiamin0)-N—(2»hydroxy—
25  ethoxy)-benzamide (Compound F-10)
HO~~0

i
HH o]
F

%G

=—0



11-1-NMR(CD30D, 270MHz) 6(PPM) 3.70 (2H, t, J = 4.6 Hz), 3.75 (3H, s), 3.92 (2H, t, J = 4.6 Hz),
4.36 (2H, s), 4.90 (2H, s), 6.61 (1H, dt, J = 4.3, 8.9 H %7.31-7.37 (1H, m),7.37-7.43 (IH, 15m),7.44
(1H, dd, 3 =1.9, 10.8 Hz). ESI(LC/MS positive modé)gj /z 570 (M+H) [Example 58]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(isobutyryl-methoxy-a 20
mino)-methyl]-benzamide (Compound F-4) HOO FIN The title compound was prepared by a procedure
similar to that in Example 41. Namely,
253,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-
benzamide obtaingd {n1ExemphRibwapraastetwithh foexefd tibenaatiibhi8 Etiaaie3tyl isobutyrate
prepare%rorg isobutyric acid to give

3,4-difluoro- -@’-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(isobutyryl-methoxy-am
ino)-methy(jiberzsamée (88 b F2ib @0-2-62-H1)03.801d¢ - phigy RB(mE)-Bf-6) ; iy dsyre e BB (1H,
td, J5:8.63,87de GAAEL iBSadThBHZNE RACLES Hidh=B ARHTRECHHD A% 9inl38H 2883 (1H,
br.$) ES%LC/M ositive mode) rn/z, 582(M+H) 5[Example 59]

3,4-Diflu FS%%—%P oafﬁqﬁ)co%q‘él‘fgr%’l]’a?mino)-N-(Z-hydroxy-ethoxy)-5-[(methoxy-ProPionyI-a
minoymetrtebahzanoige {Gompowtiay B -3t title ofhpooridiodesnhepared iy - gibbadumeysimilar
to that inEXRMAEG dnNRTERIS mg, 71%). _
3,4-difluoro-2-(2-fluoro-4-iodo-phenylaminol-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-
benzamide obtained in Example 15 was reacted with 4-oxo-4H-benzo[d][1,2,3]triazin-3-y1 propionate
prepared HeNMREPIVISOatid2Ae0VE) S(PPM) 1.15(3H, t, J=6.9Hz), 2.10(3H, s), 3.31(3H, s), 3.55(2H,
153,4-difly f@:@z@}ﬂ,%()ﬁgm@rpé}l%&x{@mg}?kPﬂr(%ﬁyﬁ@%ﬁ%tﬂ@mgi-&mtmwgf@.@mﬂﬁm,

ino)-meth ?ben amide (35.0.m %),
ino) ’XJG(II«%, e NP 2% 8.53(11L, brs), 11.84(11, brs)

ESI(LC/MS positive mode) m/z 568(M-+H)

15  [Example 61]
5-[(Ethoxy-propionyl-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
xy-ethoxy)-benzamide (Compound F-11)

20 The title compound was prepared by a procedure similar to that in Example 41.
Namely,
S-(ethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-b
enzamide obtained in Example 17 was reacted with 4-oxo-4H-benzo{d}{1,2,3 triazin-3-yl
propionate prepared from propionic acid to give

25 5-[(ethoxy-propionyl-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
xy-ethoxy)-benzamide (17.0 mg, 61%).

"H-NMR(CD;0D, 270MHz) 8(PPM) 1.12(3H, t, J=7.4Hz), 1.24(3H, t, J=7.1Hz), 2.53(2H, q,

}=1.4Hz), 3.67(2H, m), 3.92(2H, m), 3.99(2H, g, J=7.1Hz), 4.89(2H, s), 6.61(1H, td, J=8.7,
30 4.3Hz), 7.34(1H, m), 7.38(1H, m), 7.44(1H, dd, J=10.7, 2.0 Hz)

ESILC/MS positive mode) m/z 582(M+H)



11-1-NMR(DMSO-d6, 270MHz) 8(PPM) 1.02(3H, t, J=7.5Hz), 2.45(2H, q, J=7.5Hz), 3.31(3H, s),
3.54(2H, t, J=4.8Hz), 3.81(2H, t, J=4.8Hz), 4.83(21-1, s), 6.64(1H, td, J=8.7, 4.3Hz), 7.32(1H, 20br.$),
7.36(1H, br.d, J=8.4Hz), 7.57(IH, dd, J=10.9, 1. 8Hz}1§§562(1H br.$) ESI(LCNIS positive mode) m/z
568(M+H) [Example 601
5-[(Acetyl-ethoxy-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy25
ethoxy)-benzamide (Compound F-10) 194 The title compound was prepared by a procedure similar
to that in Example 41. Namely,

5- (ethoxmggg@ig]gﬂ]\yl) -3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy- ethoxy) -b

gre(;)z grgdgfﬁg)h%@ i—g—cﬁ(c%?g%&%nyiavg%%g)egcie(g%})@oé"}?)@ ﬁ}lf_ldl%?(?’getglJLY% ‘53][I(r uty1 1]—'11?8 %a};tse/u
5-[(acetytaathoxyractint)rretaid 4 Cifiumrongd-2%luoro-4-iodo-phenylamino)-N-(2-hydroxy-e
thoxy)-benzappjde (19.3 mg, 71%). 101H-NMR(DMSO-d6, 270MHz) 5(PPM) 1.15(3H, t, J=6.9112),
2.10(3H, s), 3.3 , 9, 355(214 m), 3.82(2H, m), 3.94(2H, q, J=6.9Hz), 4.71(1H, br.$), 4.81(2H, s),
6.64(1H, m), 7.34(1HnNN),.8.36(1H, m) , 7.58(1H, d, J=9.7Hz), 8.53(1H, br.$), 11.84(1H, br.$)

ESI(LC/MS positive mod B(M+H) 15[Example 61]

5-[(Ethoxy oﬁrqpyl- priteyMelriin3, 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro

Xy- ethoxy)giﬁg5 1id | hd £r11) 20The title compound was prepared by a procedure similar
to that in Exanjple 47 N

5-(ethoxyamin®- methyl)—B 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-b
enzamide obtained in Example 17 was reacted with 4-oxo-4H-benzo[d][1,2,3]triazin-3-y1 propionate
prepared from propionic acid to give

255-[(ethoxy-propidiy REthiFGRREaRESsRIRIG D4B MGG Lo domh SRS s N SeRRgTdRstide

(2.2 mg, 0.012 mmol), and N, N-diisopropylethylamine (30 pL, 0.175 mmol) were added to a
solution of

10 5-[(acetyl-methoxy-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy
-ethoxy)-benzamide (67.78 mg, 0.117 mmol) obtained in Example 58 in fetrahydrofuran
(anhydrous, 2.0 mL) under a nitrogen atmosphere. The mixture was stirred thoroughly. After
a homogenous solution was obtained, trimethylsilylacetylene (65 pL, 0.466 mmol) was added to
the solution, which was stirred at room temperature for a whole day and night.

15 After completion of the reaction, the solvent was evaporated under reduced pressure,
and the yellowish brown oily residue was extracted with ethyl acetate. The organic layer was
washed sequentially with 2% aqueous EDTA, water, and saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced pressure.  The resultant residue was purified by
silica gel flash chromatography (Mega Bond Elut, Varian, 5% methanol/methylene chloride as an

20 eluent). The resultant
5-{(acetyl-methoxy-amino)-methyl]-3,4-difluoro-2-(2-fluoro-4-trimethylsilanylethynyl-phenyla
mino)-N-(2-hydroxy-ethoxy)-benzarmide was dissolved in tetrahydrofuran (anhydrous, 2.0 mL),
and tetra-n-butylammonium fluoride (1 mol/L solution in tetrahydrofuran, 150 ulL, 0.150 mmol)
was added thereto. The mixture was stirred for 1 day. After completion of the reaction, the

25  solvent was evaporated under reduced pressure, and the yellowish brown oily residue was
extracted with ethyl acetate. The organic layer was washed sequentially with diluted (1%)
hydrochloric acid, water, and saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure.  The resultant residue was purified by silica gel flash
chromatography (Mega Bond Elut, Varian, ethyl acetate as an eluent) to give a yellow solid,

30  which was triturated with 10% ethyl acetate/hexane to give a pale yellow solid (23.6 mg, 42% in
2 steps).



xy-ethoxy)-benzamide (17.0 mg, 61%). 'H-NMR(CD30D, 270MHz) 6(PPM) 1.12(3H, t, J=7.4Hz),
1.24(3H, t, J=7.1Hz), 2.53(2H, q, J=7.4Hz), 3.67(2H, m), 3.92(2H, m), 3.99(2H, q, J=7.1Hz), 4.89(2H,
s), 6.610 H, td, J=8.7, 304.3Hz), 7.34(1H, m), 7.38(1F0 m), 7.44(1H, dd, J=10.7, 2.0 Hz) ESI(LC/MS
positive mode) m/z 582(M+H) 195 [Example 62]
2-(4-Ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(isobutyryl-methoxy
-amino)-methyllbenzamide (Compound F-9) HOO 5 _vkr.ti4 HF
Dichlorobis(triphenylphosphine)-palladium (Aldrich, 4 mg, 0.006 mmol), copper iodide (2.2 mg, 0.012

), ~Jji i L, 0.145 | i
S
-ethoxy)-DeAZRiHe 107 FE33GLE 1 57 HADIFObtaédtn BxariHi B adn etk afétirad 4aHRy Brus,

2.0 mL) yrderraniragen-atadpsphers. ITHenixBga Wasstirred thoroughly. After a homogenous
solution t%i&ed trimethyl igla ety a( pi, 0.466 rnmol) was added to the solution, which
Was%tirr\g(? ?a(tgr%om tg(‘rjr?f){:g%ﬁr})réeg? }%FZW%(?@E ay'and night. 15After completion of the reaction, the
solvent was evaporated under reduced pressure, and the yellowish brown oily residue was extracted
with ethylaegiair. g41e organic layer was washed sequentially with 2% aqueous EDTA, water, and

saturated.bring, drie r anhydrous sodjum, sulfate, and.concentrated un duced pressure..The
MR NS S R e e N e
methanoimithylaathyHibrdears den(Qomipennl e resultant
5[(acetyl-metﬁgxy-amino)-methyl]-3,4-difIuoro-2-(2-fluoro-4-trimethylsiIanylethynyl-phenyla
mino)-N-(2-hy rbx?—?tcpoxy)-benzamide was dissolved in tetrahydrofuran (anhydrous, 2.0 mL), and
tetra-n-butylammoniwm. flugride (1 mol/L solution in-tetrahydrofuran, 150 uL, 0.150 mmol) was added
thereto. The mixture wasistirrad foy 1 day. After completion of the reaction, the 25solvent was
evaporated und“et?red and the yellowish brown oily residue was

/YN

10 (o] F

%

The title compound was synthesized in 2 steps by a procedure similar to that in Example
62 from
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{ (methoxy-propionyl-am
15 ino)-methyl]-benzamide obtained in Example 59. 6.9 mg (35% in 2 steps).

-NMR(CD;0D, 270MHz) 3(PPM) 1.12(3H, t, }=7.4Hz), 2.54(1H, q, I=7.4Hz), 3.42(1H, s),
3.70(2H, m), 3.76(3H, s), 3.91(2H, m), 4.90(2H, s), 6.73(1H, td, J=8.6, 4.6Hz), 7.14(1H, br.d,
J=9.1Hz), 7.19(1H, dd, }=11.9, 1.8Hz), 7.39(1H, br.d, J=5.4Hz)

20 ESHLC/MS positive mode) m/z 466(M+H)

[Example 64]
5-[(Acetyl-methoxy-amino)-methyl}-2-(4-ethynyl-2-fluoro-phenylamino}-3,4-difluoro-N-(2-hydr
oxy-ethoxy)-benzamide (Compound F-7)

25



extracted with ethyl acetate. The organic layer was washed sequentially with diluted (1%) hydrochloric
acid, water, and saturated brine, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The resultant residue was purifie]oggy silica gel flash chromatography (Mega Bond
Elut, Varian, ethyl acetate as an eluent) to give a yellow solid, 30which was triturated with 10% ethyl
acetate/hexane to give a pale yellow solid (23.6 mg, 42% in 2 steps). 196 'H-NMR(CD30D, 270MHz)
6(PPM) 1.12(6H, d, J=6.8Hz), 3.06(1H, quin., J=6.8Hz), 3.42(1H, s), 3.68(2H, m), 3.78(3H, s),
3.91(2H, m), 4.91tRHtH) 680N tlasisBihediBid ), 7 staps My bridodedd2Hinnian o hd! duEdample,
1.8Hz), %34, m) 5 ESI(LC/MS positive mode) rn/z 480(M+H) [Example 63]

244-Ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(methoxy-propignylamino)-m
ethyu-beﬁ%{é?ﬁffa@(@ RSy BERl fo %Oﬁﬂgy(%rﬁﬁ’&ﬁﬂé?d@és@éﬁ’ﬁéﬁ%@ngf@r%?&%
procedure ittt thatiite Bkeainptbi6 Efonple 46.  191.67 mg (79% in 2 steps).
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-Rmethoxy-propionyl-am
15ino0)-methyll-benzamide obtained in Example 59. 6.9 mg (35% in 2 steps). '"H-NMR(CD30D,
270MHz) §CDSRH2 TOYHZA ABPMEA AT, 87 4 a0t 434 01 2H3hy, 8:76(3H, 3),
3.91(2H, 31922190621 -41.98)2 B, A3 $HT A+, 6-8 B HA2)1 (11 Bt tr.d=8-9H Bz} 19p1 Higdd . J=11.9,
1.8Hz), 7 §?{J{I1 %’}ﬂz J7 él(,Elﬁ) gp;g@%%s positive mode) mu z 466(M+H) [Example 64]

{m tHox -ar?fin(%- [ ~ethy

5-[(Acetyl-metho i\g 10)-methy1]-2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydr
oxy-etholPLEdnPAmrpsitesmssanaz- 75 % 0 197

10
[Example 65]
5-[(Ethoxy-propionyl-amino)-methyl}-2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hy
droxy-ethoxy)-benzamide (Compound F-24)
HO .~
?
HN._.0
F
w
/\\-0 M
e d S
0 ¥
15
The title compound was synthesized in 2 steps by a procedure similar to that in Example
62 from
5-[(ethoxy-propionyl-amino)-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydro
xy-ethoxy)-benzamide obtained in Example 61. 3.5 mg (45% in 2 steps).
20
'"H-NMR(CD;0D, 270MHz) §(PPM) 1.11(3H, t, J=7.4Hz), 1.22(3H, t, J=7.1Hz), 2.53(2H, q,
J=7.4Hz), 3.39%(1H, s), 3.69(2H, m), 3.94(2H, m), 3.97(2H, q, J=7.4Hz), 4.90(2H, s), 6.69(1H, td,
J=8.6, 5.4Hz), 7.12(1H, br.d, J=8.7Hz), 7.17(1H, dd, J=12.0, 1.8Hz) , 7.50(1H, br.d, J=5.8 Hz)
ESKI.C/MS positive mode) m/z 480(M+H)
25

[Example 66]
5-[(Acetyl-ethoxy-amino)-methyl}-2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydro
xy-ethoxy)-benzamide (Compound F-23)



The title compound was synthesized in 2 steps by a procedure similar to that in Example 62 from 5-
[(acetyL-methoxy-amino)-methyl] -3 ,4-difluoro-2-(2-fluoro-4-i odo-pheny lamino)-N-(2-hydroxy
-ethoxy)-benzamide obtained in Example 46. 191.6¥9hg (79% in 2 steps). 1H-NMR(CD30D, 270MHz)
6(PPM) 2.18(3H, s), 3.42(1H, s), 3.68(2H, m), 3.77(3H, s), 3.92(214, m), 4.90(2H, s), 6.74(11-, td,
J=8.6, 4.3Hz), 7.13(11-1, br.d, J=9.11-12), 7.19(1H, dd, J=11.9, 1.8Hz), 7.40(1H, br.d, J=6.4Hz)
ESI(LC/MS positive mode) m/z 452(M+H) 10 [Example 65]
5-[(Ethoxy-propionyl-amino)-methy11-2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hy
droxy-ethoxy)-béramite {Compound F-24) The title compound was synthesized in 2 steps by a
procedure similar to thatlm Example 62 from

5-[(ethoxy-propionyl-amino)=f
Xxy-ethoxy)-benzamige obtairg
8(PPM) 1.11(3H, t, J§7.4H
3.94(2H, m), 3.97(2H~q, I<I
7.17(1H, dd, J12.0, 1.8Hz) ,
[Example 66] ©
5-[(Acetyl-ethoxy-amino)-methy1]-2-(4-ethyny1-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydro
xy-ethoxy)-benzamide (Compound F-23) The title compound was synthesized in 2 steps by a
procedure similarfoettidt irnExemplevds frothesized in 2 steps by a procedure similar to that in Example

62 from
5 5~[(acetyl—ethoxyuamino)—methyl]~3,4mdiﬂu0ro~2~(2~ﬂuor0—4—iodo-phenylamino)-N-(Q-hydroxy-e

: _." 61. 3.5 mg (45% in 2 steps). 11-1-NMR(CD30D, 270MHz)
i 1 =7.1Hz), 2.53(2H, q, J=7.4Hz), 3.39(1H, s), 3.69(2H, m),

A -. 49042H,.8), 6.69(1H, td, 3=8.6, 5.4Hz), 7.12(1H, br.d, J=8.7Hz),
.50(1H, br.d, J=5:8 Hz) ESI(LC/MS positive mode) m/z 480(M+1-1) 25

thoxy)-benzamide obtained in Example 60. 1.8 mg (22%).

'H-NMR(CD0D, 270MHz) §(PPM) 1.25(3H, , J=7.1Hz), 2.18(3H, s), 3.43(1H, s), 3.63 (2H, m),
3.68(2H, m), 4.01(2H, g, J=7.1Hz), 4.90(2H, s), 6.74(1H, td, )=8.6, 4.5Hz), 7.14(1H, brd,

10 J=8.2Hz), 7.20(1H, dd, J=11.9, 1.8Hz) , 7.40(1 H, m)
ESI(LC/MS positive mode) m/z 466(M-+H)

[Example 67}
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-5- [(formyl-methoxy-amino)-methyl]-N-(2-hydro
15 xy-ethoxy)-benzamide (Compound F-1)

Ethyl formate (0.2 mL) was added to
3 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5 -(methoxyamino-methyl)-
20  benzamide (Compound C-24, 50 mg, 0.0978 mmol) obtained in Example 15, and the mixture
was heated to reflux at 80°C for 1 hour.
After completion of the reaction, the reaction mixture was concentrated under reduced
pressure. The resultant white solid was fractionated by TLC (No. 5715, Merck, 5%
methanol/methylene chloride as a developing solvent), and the resultant white solid was further

25  triturated with 10% methylene chloride/hexane to give



55-[(acetyl-ethoxy-amino)-methy1]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrOxy-e
thoxy)-benzamide obtained in Example 60. 1.8 mg (22%). 11-1-NMR(CD30D, 270MHz) 8(PPM)
1.25(3H, t, J=7.1Hz), 2.18(3H, s), 3.43(1H, s), 3.63(2H, m), 3.68(2H, m), 4.01(2H, q, J=7.1Hz),
4.90(2H, s), 6.740 H, td, J=8.6, 4.5Hz), 7.14(1H, brd, 10j=8.2Hz), 7.20(1H, dd, J=11.9, 1.8Hz) ,
7.40(1H, m) ESI(LC/IvIS positive mode) ink. 466(M+H) [Example 67]
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(formyl-methoxy-amino)-methyll-N-(2-hydro
15xy-ethdx)iienzerdide {Gomdewdd-BhEnA @i ND 7 [ (form kgt formstei@® P mith iy dddedlrex
3’4'0"f'“%F%f&b%ﬂL%%%ﬁﬁ‘ag?tP&}ﬁﬂbﬂﬁ[@*F‘Q)'N(@ﬂgﬁi@%%@%ﬁré—ém?&hoxyamlnO-methyl)- 20

benzamide (Coripound C-24, 50 mg, 0.0978 mmol) obtained in Example 15, and the mixture was
heated to reflux at 80C for 1 hour. After completion of the reaction, the reaction mixture was

concentralstMRIED VEsDak d40istdire a TS G SUREN \oHit ZBliddyds Fracliohbte 3 69(FECsINo. 5715,

Merck, 5% apel/methy hjosi S i olvent), t I ite solid was
furthr zsﬁﬁ%@a@ﬁ%ﬁﬁ%ﬁ%@ﬁ%@%s?@%@?ﬁfﬁ%}%{% g e st es

3,4-difluofd: 2 Bifidiol 455do! Hatdinbylsfdhlainte 8WJ§?ﬁﬁ40)-methyll-N-(2-hydrox
y-ethoxy)Hsg(1zamide:(eidmpaudd) mlz 1802vRd)35%) as a white solid. 5H-NMR(DMSO-d6,
400MHz, at 80C) 8(PPM) 3.55(2H, dd, J=5.4, 4.9Hz), 3.69(3H, s), 53.84(2H, dd, J=5.4, 4.9Hz),
4.77(2H, s), 6.65(1H, td, J=8.9, 3.9Hz), 7.35(1H, d, J=8.3Hz), 7.45(1H, d, J=7.3Hz), 7.51(1H, dd,
J=11.0, ABreyr&d$iH, br.$) ESI(LC/MS positive mode) m/z 540(M+H) [Example 68]

10 3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-pyrrolidin-1-ylm

ethyl)-benzamide (Compound H-3)
HO 0

Hi O
e
H j
o (X
i F H
G F

Methyl 4-amino-butyrate hydrochloride (commercially available, 48 mg, 0.312 mmol)
15  and sodium cyancborohydride (20 mg, 0.312 mmol) were added to a solution of
3,4-difluoro-2-(2-flucro-4-iodo-phenylamino)-3-formyl-N-(2-hydroxy-ethoxy)-benzamide (50
mg, 0.104 mmol) obtained in Step F of Example 1 in methanol (2.0 mL). The mixture was
stirred at room temperature for 18 hours. Then, the reaction vessel was equipped with a reflux
condenser, and the mixture was heated at 80°C for 2 hours.  After completion of the reaction,
20  the reaction mixture was extracted with ethyl acetate, and the organic layer was washed
sequentially with water and saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure.  The resultant residue was purified by silica gel flash
chromatography (Mega Bond Elut, Varian, 5% methanol/methylene chloride as an eluent) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-pyrrolidin-1-ylm
25  cthyl)-benzamide (Compound H-3, 26.8 mg, 47%) as a white solid.

H-NMR(CD;OD, 270MHz) 8(PPM) 2.06(2H, m), 2.43(2H, dd, J=8.4, 7.7Hz), 3.44(2H, dd,
J=7.1, 6.9Hz), 3.70(2H, dd, J=4.8, 4.5Hz), 3.93(2H, dd, J=4.9, 4.0Hz), 4.53(2H, s), 6.62(1H, td,
J=8.7, 4.3Hz), 7.32(1H, m), 7.35(1H, m) , 7.45(1H, dd, J=10.7, 2.0Hz)

30  ESHLC/MS positive mode) m/z 550(M+H)



103,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-pyrrolidin-l-ylm
ethyl)-benzamide (Compound H-3) HOO HN Methyl 4-amino-butyrate hydrochloride (commercially
available, 48 mg, 0.312 mmol) 15and sodium cyan(%)&rohydride (20 mg, 0.312 mmol) were added to a
solution of 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (50
mg, 0.104 mmol) obtained in Step F of Example 1 in methanol (2.0 mL) The mixture was stirred at
room temperature for 18 hours. Then, the reaction vessel was equipped with a reflux condenser, and
the mixtyiexaraplhédtied at 80C for 2 hours. After completion of the reaction, 20the reaction mixture
was eXtr%%%ﬁiﬂﬂ@_r&ﬁl‘-\(b@ﬁ&&%%@61&’015&%981@1'&@&@[@@@&%9%%%9}@lgﬁﬂxM’ﬁﬁhé@‘ﬁﬁ%ﬂ BRfine
saturated brine, dried over anhydrous sodium sulfate, and concéntrated under reduced pressure. The
resultantFedidRrnreas oy adithigel flash chromatography (Mega Bond Elut, Varian, 5%
methanol/methylene chloride as an eluent) to give
3,4-difIuoré'-c?m%roA-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-pyrro|idin-l-ylm
25ethy|)-benzamid}g&(Coeround H-3, 26.8 mg, 47%) as a white solid. 1H-NMR(CD30D, 270MH2z)

¥ g, J=8.4, 7.7Hz), 3.44(2H, dd, J=7.1, 6.9Hz), 3.70(2H, dd, J=4.8,
%), 4.53(2H, s), 6.62(1H, td, J=8.7, 4.3Hz), 7.32(1H, m), 7.35(1H, m) ,
(LC/MS positive mode) m/z 550(M+H) 200 [Example 691
yigmino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-PiPericlin-I-ylme
5 Methyl 5-amino-pentanoate hydrochloride {see J. Org. Chem.
(1968) 1581} (128 mg, 0.178 mmol) and sodium cyanoborohydride (45 mg, 0.718 mmol) were added
to a §o|ution of 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide
(115"'mg, 0.239 mmol) obtained in Step F of Example 1 in tetrahydrofuran (anhydrous, 4.0 mL) The
10mixture was stifedhgh JosmreRpérangte arsRide reh, %ﬁé“ r%%‘é‘ﬁ’oﬁl\?@ééﬁﬁ/&% @4hiBtfed with
a reflux conggnaateaRddRedni iensaslaatziial $06 4002 thysnllieraempleton ofolution of

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (115
mg, 0.239 mmol) obtained in Step F of Exarople 1 in tetrahydrofuran (anhydrous, 4.0 mL). The

10 mixture was stirred at room temperature for 1.5 hours. Then, the reaction vessel was equipped

with a reflux condenser, and the mixture was heated at 60°C for 2 days.  After completion of
the reaction, the reaction mixture was extracted with ethyl acetate, and the organic layer was
washed sequentially with water and saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The resultant residue was purified by silica gel flash

15 chromatography (Mega Bond Elut, Varian, 4% methanol/methylene chloride as an eluent) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-piperidin-1-ylmet
hyl)-benzamide (Compound H-4, 42.7 mg, 37%) as a white solid.

'H-NMR(CD;0D, 270MHz) 8(PPM) 1.85(4H, m), 2.42(2H, m), 3.40(2H, m) 3.70(2H, dd, J=4.9,
20 4.3Hz), 3.92(2H, dd, J=4.9, 4.3Hz), 4.65(2H, s), 6.56(1H, td, J=8.9, 4.3Hz), 7.34(1H, m),

7.35(1H, m) , 7.45(1H, dd, J=10.7, 2.0Hz)

ESILC/MS positive mode) m/z 564(M+H)

{Example 70]
25 3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(2-hydroxy-acetylamino)-methyl}-N-(2-hydro
xy-ethoxy)-benzamide (Compound E-5)
Step A
Synthesis of S-aminomethyl-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzoic acid

trifiuoroacetate



the reaction, the reaction mixture was extracted with ethyl acetate, and the organic layer was washed
sequentially with water and saturated brine, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The resultant residue was %Qﬂ’lfled by silica gel flash 15 chromatography
(Mega Bond Elut, Varian, 4% methanol/methylene chloride as an eluent) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-piperidin-l-ylmet
hyl)-benzamide (Compound H-4, 42.7 mg, 37%) as a white solid. 'H-NMR(CD30D, 270MHz) 6(PPM)
1.85(4H, m), 2.42(2H,4p), 340(2H, m) 3.70(2H, dd, J=4.9, 204.3Hz), 3.92(2H, dd, J=4.9, 4.3Hz),
4.65(2H, s), 6.56(1H, td, JE8.9, 4.3Hz), 7.34(1H, in), 7.35(1H, m) , 7.45(1H, dd, J=10.7, 2.0Hz)
ESI(LC/MS positive modeln/z5644
253,4-Difluoro-2-(2-fluot
Xy- ethoxy?%gh Heffide(C By $tep A Synthesis of
5-aminomethy1-3,4- d|f|uo -2- (2 quoro 4-iodo-phenylamino)-benzoic acid trifluoroacetate
tert-Butyl carbamate (commerc:lally available, 187 mg, 1.602 mmol), trifluoroacetic acid (123 1.IL,
1.602 mmol), and triethylsilane (255 pL, 1.602 mmol) were added sequentially to a 5suspension of
3,4-difluoro-2-(2- fiy@rgnﬂym@bah@wtammé@ﬁgwan%@maqwg ZZﬁ)mgnﬁ)o@%rmm&aokﬁalaed in
Step A of acet itrile, (a I ) |xtur was stifre rature
%%r oo elfnon cF tgze 110 ég IL -{%?1 WarSHiE g ge&n %‘H‘aﬁ?é‘%g %

for 5 day ereac eactl Oﬁ mixture W S evag;)orate er reduced

pres8ure Saﬁiéﬁtﬁé)m@ﬁh&nﬁ@&&@ﬁaﬂ@@@d&@d%ﬁhﬁéﬁﬂ%@@%ﬂmﬁ@ SrepeE R dsashed
sequentially yth wates e saikatglbsinex sret mmmwmwwa sulfate), anthe vaponased
under reduced re. T resul ant rugl ,Cprodu tff as urfl db ica, &llcf,lﬁalscﬂecpergcmgltlography
(Mega Bo‘ﬁﬁgéfﬁ?eégﬁa%o%/e%’efﬁgﬁ% met enec Sride & an eluf%}

5-(tert- bummmbmwammndemﬁmedwmpr@sw(grﬂad@mrmbaph@swamm%ﬁmé #6iH.

[LC/MS %ﬁ%&@i&t&)l me&gtﬁ{ HOAQRCcRHS @ﬁ%é@ &@bhﬁ@%&@iﬂ@dr&@eﬁeﬁﬁi%ﬁﬂa@édﬁmﬁ: rastiant

procfr ct in methyle chlo%e? Z%ﬂ and the m /as stirre at room te ergtg t%r]; (r:lé hours.
Afte com‘b‘fgﬁgﬁi’é S5 &Y FIEAT] H%B&a vu\%s eVaporaed” ur%err ticed pressure. and the

resultant pesitiug waspathpstbjlizditdroeh Zashicbohsultegieph viddegedlead ABRANE(RL) XS give
S-aminomgthyl:314diflyanos 2ridluororiaden latnino)-benzoic acid trlfluoroacetate (285 20mg,
99% in 2 steps) as white crystals, 1H-N 270 )6 PPM) 4.19 6 84(1H, td, J=8.6,
4.812), 7 OGRS f@ﬁl@ﬂﬁi@%& et ?&af% 5{' R yzoie

acid. [LC/MS m/z 523(M+1)]. Then, trifluoroacetic ac1d (0.5 mL) was added to a solution of

15 the resultant product in methylene chloride (20 mL), and the mixture was stirred at room

' ylamino)-5-[(2-hydroxy-acetylamino)-methyl]-N-(2-hydro

temperature for 14 hours.  After completion of the reaction, the reaction mixture was

evaporated under reduced pressure, and the resultant residue was recrystallized from a mixed

solvent of diethyl ether:hexane (1:1) to give

5-aminomethyl-3,4-diffuoro-2-(2-fluoro-4-iodo-phenylamino)}-benzoic acid trifluoroacetate (285
20 mg, 99% in 2 steps) as white crystals.

H-NMR(CD;0D, 270MHz) 5(PPM) 4.19(2H, s), 6.84(1H, 1d, J=8.6, 4.8Hz), 7.44(1H, br.d,
J=10.1Hz), 7.51(1H, dd, J=10.4, 2.0Hz), 8.06(1H, dd, J=7.8, 1.8Hz)
ESILC/MS positive mode) m/z 423(M+H)

25
Step B
Synthesis of
5-(acryloylamino-methyl)-N-{2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluor

o-4-iodo-phenylamino)-benzamide



ESI(LC/MS positive mode) m/z 423(M+H) 25 Step B Synthesis of
5-(acryloylamino-methyl)-N-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluor
0-4-iodo-phenylamino)-benzamide Acryloyl chlorid%ogloo }HL, 0.986 mmol) and triethylamine (689 RI"
4.93 =toe were added to a solution of hydroxy-pyrrolidine-2,5-dione (commercially available, 227 mg,
1.973 5mmol) in methylene chloride (anhydrous, 2 mL), and the mixture was stirred at room
temperature for 30 minutes. 5-aminomethy1-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzoic acid
(150 mg, 0.355 mmol) obtaithgd in Step A was added to this solution, and the mixture was stirred for 1
hour. After cowg?lé"dqnxof\@e gdction, ti¥e reaction mixture was evaporated under reduced pressure,
10and thekﬁﬁam residue wals exiractk

sequentially with water g 5
under reduced pr to-g T
5-(acryloylarnino-methyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzoic acid as a white solid.
This product was confirmed for the structure by LC/MS. LC/MS (positive mode) m/z 15477(M+1). This
compound was dissolved in methylene chloride (anhydrous, 10 mL) under argon flow.
N,N-diisopropylethylgmminiek2eaH (1 3042 rns8y, mmol) and triethylamine (689 pl., 4.93 mmol) were
O2-(tert-ynylgimetiylzel 15&;@%&%@?&%@@1@8&%&&&39@7&1950&%};13, 227 mg, 1.973

1-hydroxy-1H-benzotriazo ﬁgﬂ . mmol), and (3-d|methylam|no-prqpyl%—ethyl-carbodiimide
hydréchlsrae oz ytraashinm) esdinited P0deatR AR T RSES RIHY #Hd Wixture was
stirred atw@mee&@meﬁ@m&@,hours. After completion of the reaction, the reaction mixture was

evaporatedUnder egliced prgssuyte, a0 saslant e WASSXaRIad witss ] aceigte. The

organic layer was Wasl éd sequentially with water and saturated brine, dried over anhydrous sodium
sulfate, andneVhpoieited Uhdeprodrrse prddadhis THBtieR Rhier ISR S HEE DR silica gel
flash 25chrpmaiagraaivn(dfesaBamdk e Madaon 40%ethybacstaieitedantas atuetdgmeyand,
preparative TL.C (No, 5744, Merck, 40% ethyl acetatethe a iR ive

g i T R I s e s B e
0-4-iodo-pearmyltrtinoyithenwatemiad sataraies Bosradrichavss sohydntrsRIHRCHIELR 28oM11-iz)
8(PPM) 0,04 (Bhirsh OR3P Fbdshed BRI, ¢h@7(2H, m), 4.51(2H, d, J=6.1Hz), 5.71(2H, dd, J=10.1,
1.5Hz), 6.1 (1;';};; ﬁ}ééﬁ&@é@%‘%&f@%@ﬁg@%%%”é SHnd R A bdR 12 B e

J=8.7, 5.

solid. This product_was confirmed for the structure by LC/MS.  LC/MS (positive mode) m/z
15 477(M+1). This compound was dissolved in methylene chloride (anhydrous, 10 mL) under
argon flow. N,N-diisopropylethylamine (250 pL, 1.42 mmol),
O-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-hydroxylamine (135 mg, 0.71 mmol),
1-hydroxy-1H-benzotriazole (71mg, 0.533 mmol), and
(3-dimethylamino-propyl)-ethyl-carbodiimide hydrochloride (102 mg, 0.533 mmol) were added
20  sequentially to the solution. The mixture was stirred at room temperature for 20 hours.

After completion of the reaction, the reaction mixture was evaporated under reduced
pressure, and the resultant residue was extracted with ethyl acetate. The orgamnic layer was
washed sequentially with water and saturated brine, dried over anhydrous sodium sulfate, and
evaporated under reduced pressure.  The resultant crude product was purified by silica gel flash

25  chromatography (Mega Bond Elut, Varian, 40% ethy} acetate/hexane as an eluent) and
preparative TLC (No. 5744, Merck, 40% ethyl acetate/hexane as a developing solvent) to give
5-(acryloylaminonmethyl)—N—[2-(tert—butyl~dimethy1—siianyioxy)~eth0xy]-3,4~diﬂuoro—2-—(2—ﬂuor

0-4-iodo-phenylamino)-benzamide (7.4 mg, 3%) as a waxy solid.

30 'H-NMR(CDCls, 270MHz) 5(PPM) 0.07(6H, s), 0.09(9H, s), 3.89(2H, m), 4.07(2H, m), 4.51(2H,
d, J=6.1Hz), 5.71(2H, dd, J=10.1, 1.5Hz), 6.12(1H, dd, J=17.0Hz, 10.2Hz), 6.20(1H, br.s),
6.33(1H, dd, J=17.0, 1.511z), 6.56(1H, td, J=8.7, 5.3Hz), 7.30(1H, dt, I=8.6, 3.0Hz), 7.38(1H, dd,



203 J=10.2, 2.0Hz), 7.40(1H, m), 8.570H, br.$) ESI(LC/MS positive mode) m/z 650(M+H) Step C
5Synthesis of
N-[2-(tert-butyl-dimethyl-siIanyloxy)-ethoxy]-3,4-difIu%%-Z-(2-fluoro-4-iodo-phenylamino)-5-1(
2-hydroxy-acetylamino)-methyl]-benzamide 10Aqueous osmium tetroxide (4%, 0.1 mL) and sodium
metaperiodate (12 mg, 0.056 mmol) were added to a solution of
5-(acryloylamino-methyl)-N42-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluor
0-4-iodo-pHehy 1 ahtii)-bébddiae ¢33 (d, B:011 mmol) obtained in Step B in tetrahydrofuran (4 mL)
and WateElﬁ(M@ﬁdﬁWﬁl ﬁygrggjom%ours. After the disappearance of the 15starting
material was confirmed by LC/MS, the reaction mixture was extracted with ethyl acetate The organic
layer was washed sequentially with water and saturated brine, dried over anhydrous sodium sulfate,
and conceetrdied under reduced pressure to give

N-[Zs(tert%ttyllégi gthyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(
2-oxo-acetylamino)-methyl]-benzamide. Subsequently, this was dissalved in methanol %.O_ZOmL .
Sodium BSrh{iaride s gae g ey was Rerec st SRitoh A8 tarf8rauRe dRa md
mixture wakalited foetd i aminoMirrtgdidplietioniaé the reaction, the reaction mixture was extracted with
ethyl acetate, and the organic layer was washed sequentially with water and saturated brine, dried
over anhydr(ws sedium sulfate,®nd evaporated under reduced pressure. The resultant crude product

was purifi S’ilic\a/geﬁ‘ﬂésh chrﬁma graphy (Mega Bond Elut, 25Varian, 60% ethyl acetate/hexane
as an eluent)to give
N-[2-(tert-butyl-dimethysi F) ]-3,4-difIuoro-2-(2-f|uoro-4-iodo-phenylamino)-5-[(

2-hydroxy-acet§/*%mi )-methyli-benzamide (4.34 mg, 60% in 2 steps) as a pale yellow solid.
ESI(LC/MS positive mode) m/z 654(M+H) 30 Step D Synthesis of 204
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(2-hydroxy-acetylamino)-methyl]-N-(2-hydrox

y-ethpxy)-benzamyde (Compound £:2) ide (4%, 0.1 mL) and sodium metaperiodate (12 mg, 0.056
mmol) were added to a solution of
5-(acryloylamino-methy)-N-{2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluor
o-4-iodo-phenylamino)-benzamide (7.3 mg, 0.011 mmol) obtained in Step B in tetrahydrofuran
(4 mL) and water (1 mL). The mixture was stirred for 3 hours. After the disappearance of the

15  starting material was confirmed by LC/MS, the reaction mixture was extracted with ethyl acetate.
The organic layer was washed sequentially with water and saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced pressure to give
N-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)- 5-{(
2-oxo-acetylamino)-methyl]-benzamide. Subsequently, this was dissolved in methanol (2.0

20 mlL). Sodium borohydride (3 mg, 0.079 mmol) was added to this solution at room temperature,
and the mixture was stirred for 1 hour.  After completion of the reaction, the reaction mixture
was extracted with ethy! acetate, and the organic layer was washed sequentially with water and
saturated brine, dried over anhydrous sodium sulfate, and evaporatéd under reduced pressﬁre.
The resultant crude product was purified by silica gel flash chromatography (Mega Bond Elut,

25 Varian, 60% ethyl acetate/hexane as an eluent) to give
N-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(
2-hydroxy-acetylamino)-methyl}-benzamide (4.34 mg, 60% in 2 steps) as a pale yellow solid.

ESKLC/MS positive mode) m/z 654(M+H)

Step D
Synthesis of



OH 5Tetra-n-butylammonitun fluoride (1 mol/L solution in tetrahydrofuran, 0.5 mL, 0.500 mmol) was
added to a solution of 204
N-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(
2-hydroxy-acetylamino)-methylkbenzamide (4.34 mg, 0.00665 mmol) obtained in Step C in
tetrahydrofuran (anhydrous, 1 mL) at room temperature. The mixture was stirred for 1.5 hours. 10After
completion of the reaction, the reaction mixture was extracted with ethyl acetate, and the organic layer
was washdcBepTon Ry W HiEA eRBCSR BRI e, JHEa oy aFAHAT RO SR ST
evaporategdpger-redpaatipressumpuil@rgsultant crude product was purified sequentially with silica
gel flash chromatography (Mega Bond Elut, Varian, 5% methanol/methylene chloride as an eluent)
and prepasative H_.C (Nq _5?15, M%rck, 7% 15methanol/methylene chloride as a developing solvent) to
give 3,4-difluoro-2-(@-fluo o-4-ﬁ3do- phenylamino)-5-[(2-hydroxy-acetylamino)-methy1]-N-(2-hydrox
y-ethoxy)-bepgamide (Compoung'=s5, 1.4 mg, 39%) as a white solid. 11-1-NMR(CD30D,
270MHz) 6(PEM I.I 1,6 47.4,04.7Hz), 3.94(2H, dd, J=7.4, 4.7Hz), 204.03(2H, s), 4.50(2H, s),
6.55(1H, td, J=§.6, 7Y, 7. I, m),!7.42(1H, dd, J=10.7, 1.8Hz), 7.45(11l, dd, J=5.8, 2.1Hz)
ESI(LC/MS positive modé&) m/z 540(M+H) [Example 711
253,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-tetrahydro-pyrim

idin-l-ylmethyD-benzamide (Com d H-6).Step A hesis of

5-[(3§amino-prop %Fﬁrﬁagﬁﬁg?ﬂvffc‘%?ﬁ’aiE‘J‘Sfﬁ%ﬁzﬁﬁ%ﬁé&%@gﬁﬁgﬁ%ﬁﬁﬁ8}%(9%;5%%%38
-ethoxy)-trengiimisiead38 to a solution of

3,4-Difluseg2{eslarorriada-pha narminpl-BrieymylNaiudroxy-ethonyrhenz aeny e abiaingd in

el L eSO R L SR IV L TSR g v

tetrahydrofuran (anhydrous, 1 mL) at room temperature. The mixture was stirred for 1.5 hours.

10 After completion of the reaction, the reaction mixture was extracted with ethyl acetate, and the
organic layer was washed sequentially with water and saturated brine, dried over anhydrous
sodium sulfate, and evaporated under reduced pressure. The resultant crude product was
purified sequentially with silica gel flash chromatography (Mega Bond Elut, Varian, 5%
methanol/methylene chloride as an eluent) and preparative TLC (No. 5715, Merck, 7%

15 methanol/methylene chloride as a developing solvent) to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-[(2-hydroxy-acetylamino)-methyl |-N-(2-hydrox
y-ethoxy)-benzamide (Compound E-5, 1.4 mg, 39%) as a white solid.

'H-NMR(CD;0D, 270MHz) S(PPM) 3.71(211, dd, J=7.4, 4.7Hz), 3.94(2H, dd, J=7.4, 4.7Hz),
20 4.03(2H, 5), 4.50Q2H, 5), 6.55(1H, td, J=8.6, 5.3Hz), 7.32(1H, m), 7.42(1H, dd, J=10.7, 1.8Hz),

7.45(1H, dd, J=5.8, 2.1Hz)

ESI(LC/MS positive mode) nvz 540(M-+H)

[Example 71}
25  3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-tetrahydro-pyrim
idin-1-yimethyl)-benzamide (Compound H-6)
Step A
Synthesis of
5-[(3-amino-propylamino)-methyl]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy
30  -ethoxy)-benzamide



ESI(LC/MS positive mode) m/z 539 (M+H) 10Step B Synthesis of 3,4-difluoro-2-(2-fluoro 4
iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-oxo-tetrahydro-pyrimi din-lI-ylmethyl)-benzamide
(Compound H-6) HO 15 The amine synthesized in%@t%p A (66.4 mg, 0.1233 mmol) was dissolved in
THF:CH3CN (1:1 v/v, 3.0 ml). N,N-disuccinimidyl carbonate (47.4 mg, 1 5 eq., 0.1849 mmol) and
triethylamine (103.1 p.1, 6.0 eq., 0.7398 mmol) were added sequentially to this solution, and the
mixture was stirred at room temperature for 20 hours. The solvent was removed under reduced
20pressure, and thnggé(jﬁgwas purified by LC/MS to give white crystals (42.6 mg).
1H-NMR(DMSO-d6, 4 HZp8(PPM) 1.83(2H, t, J=5.2Hz), 3.14(2H, t, J=5.6Hz), 3.23(2H, t,
J=5.6Hz), 3.51-3.58(2H, m)j%SZ(Z@, brt), 4.49(2H, s), 6.41(1H, brs), 6.61(1H, dt, J=3.9, 8.3Hz),
7.28(1H, d, 1=6.4Hz), 7.34(1H, d
ESI(LC/MS positive mode) m/z 5
3,4-Difluoro-2-(2-fluoro-4-i

methyl)-bgg}q@e\(c/

“1-7.9Hz), 7.56(1H, d, J=10.8Hz) , 8.48(1H, s), 12.0(1H, S) 206

3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamine)-5-formyl-N-(2-hydroxy-¢thoxy)-benzam
ide obtained in Step F of Example 1 was reacted with propane-1,3-diamine in THF.  The
5 thus-obtained imine was reduced with sodium borchydride in methanol to give the title

compound.
ESI(LC/MS positive mode) m/z 539 (M+H)

10 StepB
Synthesis of
3,4~diﬂuoro~2—(2-ﬂuoro~4-iodo~phenylam'mo)»N—(2—hydroxy-ethoxy)-S-(2-oxo-tetrahydro—pyrimi
din-1-yimethyl)-benzamide (Compound H-6)

HO
\/\(i)
HN O
F
H
N
HN N
Y
9] F

15
The amine synthesized in Step A (66.4 mg, 0.1233 mmol) was dissolved in THF:CH3;CN
(1:1 v/v, 3.0 ml). N,N-disuccinimidyl carbonate (47.4 mg, 1.5 eq., 0.1849 mmol) and
triethylamine (103.1 ul, 6.0 eq., 0.7398 mmol) were added sequentially to this solution, and the
mixture was stirred at room temperature for 20 hours.  The solvent was removed under reduced

20  pressure, and the residue was purified by LC/MS to give white crystals (42.6 mg).

"H-NMR(DMSO-dg, 400MHz) 8(PPM) 1.83(2H, t, J=5.2Hz), 3.14(2H, t, 1=5.611z), 3.23(2H, t,
J=5.6Hz), 3.51-3.58(2H, m), 3.82(2H, brt), 4.49(2H, 5), 6.41(1H, brs), 6.61(1H, dt, ]=3.9, 8.3Hz),
7.28(1H, d, J=6.4Hz), 7.34(1H, d, I=7.9Hz), 7.56(1H, d, ]=10.8Hz) , 8.48(1H, 5), 12.0(111, 5)



103,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{ [(E)-2-hydroxy-ethylim
ino]-methyl)-benzamide The title compound was synthesized by reacting
153,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-fo2@fyl-N-(2-hydroxy-ethoxy)-benzamide obtained in
Step F of Example | with ethanolamine in THE 11-1-NMR(CD30D, 400MHz) 8(PPM) 3.72-3.74(4H, m),
3.81-3.84(2H, m), 3.96-3.99(2H, m), 6.64-6.68(1H, m), 7.36(1H, d, J=8.79Hz), 7.43(1H, d, J=9.99Hz),
8.13(1H, d, J=5.6Hz), 8.50(1H, 20s) ESI(LC/MS positive mode) rn/z 524 (M+H) Step B Synthesis of

253, 4-diflugro (A fluRiavd-iadesphenyasinedtly-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethylamino)

-methyll-benzamide Sodium borohydride was added to a solution of the imine,
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- {[(E)-2-hydroxy-ethylim
5inol-mefhiyhrhsinZahide obtained in Step A in MeOH at 0C. While being allowed to warm gradually,

the mixtuye \ irred.gvernight. :-The. \?ﬁﬂ% [ Eﬂggggesi rassuseaailtithe relsidue
was pur#{%\ﬁ\%ﬁh&gﬁ%ﬁ:{g %Bc%%lérﬁaa(s Bé 12:MﬁeggI;%I(thlt?iﬂ%t%;)jd ;t;}%;a to give the@title compound as?a white
solic 10T ?ﬁ@@ﬁlﬁ%"@(gﬁ‘)ﬂ) 2.80(2H, t, J=5.38Hz), 3.69-3.72(4H, m), 3.92-3.95(4H,
m), 6.59(1H, dt, J=3.9, 8.3Hz), 7.34(111, d, J=10.3Hz), 7.44(1H, dd, J-1.95, 10.3Hz), 7.49(1H, d,
J=7.3Hz) ES1(LC/MS ﬁositi(\)(e mode) ink 526 (M-tH)

HO o7 ‘ F
0/\\ _
Z]/Nj?/\i: O |

Step A
Synthesis of
10 3,4-difluoro-2-(2-flucro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-3- {[(E)-2-hydroxy-ethylim

inoJ-methyl}-benzamide

M
A~ O ©\;
HO ! F

The title compound was synthesized by reacting
15 3,4~diﬂuor0—2—(2~ﬂuoro~4-iod0-phenylamino)~5-formyl—N—(2~hydroxy-eth0xy)~benzamide
obtained in Step F of Example 1 with ethanolamine in THF.

'H-NMR(CD;0D, 400MHz) 5(PPM) 3.72-3.74(4H, m), 3.81-3.84(2H, m), 3.96-3.99(2H, m),

6.64-6.68(1H, m), 7.36(1H, d, }=8.79Hz), 7.43(1H, d, J=9.99Hz), 8.13(1H, d, J=5.6Hz), 8.50(1H,
20 s)

ESHKLC/MS positive mode) my/z 524 (M+H)

Step B
Synthesis of
25 3,4—diﬂuoro~2—(2-ﬂuor0n4—iodo-phenylamino)-N-(Z~hydroxy—ethoxy)~5—[(2-hydr0xy~ethylamino)

-methyl]-benzamide



15Step B' (an alternative to Step B)
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-eth
ylamino)-methyl]-benzamide obtained in Step B ca B2 prepared in 1 step by reductive amination of
3,4-difluoro-2-(2-fluoro 4 iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide 20obtained in
Step F of Example 1. Namely, 2-aminoethanol (0.070 ml), acetic acid (0.080 ml), and sodium
cyanoborohydride (44 mg) were added to a solution of an aldehyde,
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (65.7 mg,
0.136 mmdiPig meth B2 thl) at regom temperature. The mixture was stirred overnight. Water (6 ml),
saturated brine (3 ml), and aqugousisodium bicarbonate (2 ml) were added, and the 25reaction
y(2x 10 me. The combined organic layers were washed with
eraphyd

mixture was extracted wj
drigehoy {ous sodium sulfate, and concentrated under reduced

saturated bri nl
pressure. The residue was triturated with ethyl acetate/n-hexane (2:1) to give
3,4-dif|uoro-2-(2-f|uoro-4-i%do-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethylamino)
30-methyl]-benzamide (60.4 mg, 84%) as a colorless solid. 208
3,4-Difluoro-2-(2fkitardbiadbyikiaeyhamindpdNed 2 kyldtty «tioxigng 2-oxo-oxazolidin-3-y 1
methyl)-bepnzamide (Compound,H-5) Sbsi N N _ e . : :
3,4-diflu?fb-ﬁg%ﬁhoég)gglouci%?)pﬁl_eiﬁ%/) aﬁgﬁﬁ gli\lm&of)u% r@xhﬁﬁog )6%1? XE_-) h5 0{ (%%-%ti%}ﬁé?r}ﬁ%gfhyhm
“methyll-birizaniub obtamendn SHESBNEr Seap'ey MeR Bl malkhils Sy LR AL e B med
according teitheprecadiredesssibedda StepiBhef EXasmplevait wgivemoved under reduced pressure,
3,4-difluoro=2:(2-flugro-4-iodo-phenylaming)-N-(2:hydroxy-ethoxy)s - idin-3= 0
cinyi)-belB e (BT e T S s e S R g iy
3.83-3.85{deicompaungd-as 32¢hie a9)id.42(2H, s), 6.87(1H, td, J=8.8, 3.9Hz), 7.36(1H, d,J=7.91-Iz),
7.46(1H, d, J=8.4Hz), 7.57(1H, dd, 1=1.9, 10.814z), 8.76(1H, s), 12.3(1H, s) 15ESI(LC/MS positive

mode) rai +H) [EX le .7 _ -
o 30 DR T R TS RN A A0S o B2 S R T A BB P
y-ethoxy)=behZEite ¢Cdnpduhdtin7 VIR He, d, J=10.3Hz), 7.44(1H, dd, J=1.95,10.3Hz), 7.49(1H, d,
J3=7.3Hz)
ESKLC/MS positive mode) m/z 526 (M+H)

15  Step B’ (an alternative to Step B)
3,4-Difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-eth

ylamino)-methyl]-benzamide obtained in Step B can be prepared in 1 step by reductive
amination of
3 ,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide

20  obtained in Step F of Example 1. Namely, 2-aminoethanol (0.070 ml), acetic acid (0.080 ml),
and sodium cyanoborohydride (44 mg) were added to a solution of an aldehyde,
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-formyl-N-(2-hydroxy-ethoxy)-benzamide (65.7
mg, 0.136 mmol) in methanol (2 ml) at room temperature. The mixture was stirred overnight.
Water (6 ml), saturated brine (3 ml), and aqueous sodium bicarbonate (2 ml) were added, and the

25  reaction mixture was extracted with ethyl acetate (2x 10 ml). The combined organic layers
were washed with saturated brine (10 ml), dried over anhydrous sodium sulfate, and
concentrated under reduced pressure.  The residue was triturated with ethyl acetate/n-hexane
(2:1) to give
3,4-diftuoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethylamino)

30  -methyl]-benzamide (60.4 mg, 84%) as a colorless solid.

Step C



4-Dimethylaminopyridine (12.1 mg) and dibenzotriazol-1-y1 oxalate (9.2 mg, 27.4 umol) were added to
a solution of 209
3,4-difiuoro-2-(2-f|uoro-4-iodo-phenylamino)-N-(2-h3%(9§)xy-ethoxy)-5-[(2-hydroxy-ethylamino)
-methyl]lbenzamide (15.9 mg, 30.2 .tmol) obtained in Step B (or Step B') of Example 72 in anhydrous
N,N-dimethylformamide (1.5 ml) at room temperature. The mixture was stirred at room temperature for
2 hours. Water (6 ml) and 1 N hydrochloric acid (0.5 ml) were added, 5and the reaction mixture was
extracted withithyioadiafbi(2x-40and- Y Henyleoritsirdd (@rhsdictayeiowe ré-(Waskedvaith shnipayéd
brine (8 migdiedavaramhyesaysandiuns sulfate, and concentrated under reduced pressure. The
residue was purified with a preparative silica gel plate (No. 5744, Merck, CH2C12/MeOH (10:1) as a
developingigolvent).to give
5-(2,3-dioxo-marpholifd-ylmethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrox
10y-ethoxy)-benzamigg (Compound H-7, 1.0 mg, 6% yield). 'H-NMR(DMSO-d6, 270MHz) 6(PPM)
3.57 (21-1,br.$), 3.70 (2H¢A;

(1H,td, J=J = 8.4, 4.3 HZ
positive mo Iz 58I+ My TEXaw

(2H, m), 7.59 (1H, dd, J = 10.8, 1.4 Hz). 15 ESI(LC/MS

4] 5- {

[Acetyl-(Z-!ﬁ\r/o -eth Ehy,l/l 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N(2-hydroxy-et
hoxy)-benzagide {Sompound Er6) 20~~~ ™WUsing
3,4-difluoro-d-(2-fluoro-4-ipdo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethylamino)
-methyl]lbenzamide obtained in Step B (or Step B') of Example 72 as a starting material, 25synthesis
was performed according to the procedure described in Example 41 to give

5 Using
3,4-difluoro-2-(2-flucro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethylamino)
-methyl]-benzamide obtained in Step B (or Step B") as a starting material, synthesis was
performed according to the procedure described in Step B of Example 27 to give
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-0xo0-oxazolidin-3-yIm

10 ethyl)-benzamide (Compound H-5).

"H-NMR(DMSO-ds, 400MHz) 8(PPM) 3.49-3.59(4H, m), 3.83-3.85(2H, m), 4.28-4.32(2H, m),
4.42(2H, s), 6.87(1H, td, J=8.8, 3.9Hz), 7.36(1H, d,J=7.9Hz), 7.46(1H, d, J=8.4Hz), 7.57(1H, dd,
I1=1.9, 10.8Hz), 8.76(1H, s), 12.3(1H, s)

15 ESKLC/MS positive mode) m/z 552 (M+H)

[Example 73]

5-(2,3-Dioxo-morphelin-4-yimethyl)-3,4-difluoro-2~(2-fluoro-4-icdo-phenylamino)-N-(2-hydrox
y-ethoxy)-benzamide (Compound H-7)

HO\/\O

JeUsaet

4-Dimethylaminopyridine (12.1 mg) and dibenzotriazol-1-yl oxalate (9.2 mg, 27.4

20

tumol) were added to a solution of



5-{[acetyl-(2-hydroxy-ethyl)-amino]-methy11-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N4
2-hydroxy-ethoxy)-benzamide (Compound E-6). 2&?0 .83 (2H, t,J =4.5Hz), 4.58 (2H x 2/3, s), 4.69
(2H x 1/3, s), 6.61 (1H, td, J = 8.9, 4.3 Hz), 7.24 (1H,d, J = 7.4 Hz), 7.35 (1H, d, J = 8.6 Hz), 7.57 (1H,
d, J=7.6 Hz), ESI(LC/MS positive mode) m/z 568(M+H) 5[Test Example 11 [Measurement of MEK
inhibitory activity] MEK inhibitory activities were measured for Compounds B-1, B-2, B-6, B-9, B-12,
C-1, C-6, C-7, C-8, C-10, C-13, C-24, C-28, C-31, F-1, F-2, F-3, F-4, F-5, F-6, F-7, F-8, F-9, G-1, G-2,
G-3, G-43 AndilBixroBtah8udrrtid Eraphpred eaierin 13Hbydrmprrsre bimpcuhnstomy et 105213,
(Egamfée-%)e@ywl%é%%gé%;E%ﬁg@@@m&z &%M@tﬁ%pg&%ﬁ‘a Forasnn) o %%%fﬁ%&fﬁ%ig/%&)zcgiral
a om was prepared accarding to the description mple 9) o :
Compouﬁahéa?’\?é‘l&g %&%&E@X@Sﬁﬁa‘%ﬁt égdléls %’%f%oﬁn(lgex%%:p% ) oi%&%%%‘i?ﬁs §6rﬁ$§oa§nd R
was prepaxed teepetingadot heseripiiba¢Eitarmiplendd) bfhwiboohdare eciddPthenm evsaredfeht of
MEKs inhiitogy ACUKISS nARBRSAYSYSIRMANAs GOABYLESHARA DX 10 ml). The combined organic

layers were washed with saturated brine (8 ml), dried over anhydrous sodium sulfate, and

concentrated under reduced pressure.  The residue was purified with a preparative silica gel

plate (No. 5744, Merck, CH,Clo/MeCH (10:1) as a developing solvent) to give

5-(2,3-dioxo-morpholin-4-ylmethyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydrox
10 y-ethoxy)-benzamide (Compound H-7, 1.0 mg, 6% vyield).

"H-NMR(DMSO-dg, 270MHz) 8(PPM) 3.57 (2H,br.s), 3.70 (2H, t, ] = 6.1 Hz), 3.86 (2H, t, ] =
4.9 Hz), 4.55 (2H, t, ] = 5.4 Hz), 4.66 (2H, 8), 6.67 (1H, td, T =J = 8.4, 4.3 Hz), 7.32 - 7.40 (211,
m), 7.59 (1H, dd, J = 10.8, 1.4 Hz).

15 ESI(LC/MS positive mode) m/z 580(M+H)

[Example 74]
5-{[Acetyl-(2-hydroxy-ethyl)-amino}-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-
(2-hydroxy-ethoxy)-benzamide (Compound E-6)

HO
"\/\?
HN O
F
NS N
HO F i
20 F
Using

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethylamino)
-methy!]-benzamide obtained in Step B (or Step B*) of Example 72 as a starting material,

25  synthesis was performed according to the procedure described in Example 41 to give
5-{[acetyl-(2-hydroxy-ethyl)-amino|-methyl}-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(
2-hydroxy-ethoxy)-benzamide (Compound E-6).

TH-NMR(DMSO-ds, 270MHz) 5(PPM) 2.07 (3H x 1/3, 5), 2.12 (3H x 2/3, 5), 3.47 - 3.56 (4H, m),



20 that phosphorylation of MBP (Myelin Basic Protein) could occur in proportion to the MEK kinase
activity, with adjusting the amount of the enzyme and the like, according to the method of 211 Raf-1
Kinase Cascade Assay Kit (cat. 17-172, Upstate Bict&¢hnology Inc., New York, USA). [y33P] ATP
(Amersham Biosciences) was used as a radioisotope. The amount of the 33P-labelled MBP was
measured using Microbeta 1450 (PerkinElmer Inc., Massachusetts, USA), and 50% inhibitory
concentration (IC50) was calculated. 5Results are shown in Table 2. [Test Example 2] [Measurement
of growttnighigitary, activity mgpinsgqarceneslis] 4.69 CrowthInkjbéay @elividies-againsBddngt 2ells
based o inhibi iviti rem d pouynd B-2, B-6, B-9, B-12, C-1, C-6,
Crc g, ok ey ok S LR P S BT Fa o, . G2, G
G-4, and ESHISbisRapsititteenmdammpias biltié known compounds, P, Q, and R shown above.

The growth inhibitory activities against cancer cells were measured using Cell Counting Kit-8 (Dojindo
Lab atotfsé.gumageﬁglon cancer cell line HT-29 obtained from American Type Culture Collection
15(Virgin N Kz?rgﬁ man non-small cell lung carcinoma cell line QG56 obtained from
Im_mund¥misgioakhbbOMigteshddomtaciveid plated onto 96-well culture plate at a density of 2000

cells/well, a designateshsonesotrationiel MEK-dinhihitern wasadapsaidthe BellspversincBbated for 4

days. On day of cultu [o} ti it- ngce 20

(m easureﬁt‘{wjgn@%a\aé fgérgtﬁb’ét'[g& %r;o %f(a(?é%%gcemgaggu@% éﬁ% Jégif r}?] r?§ v‘%g’g %rggggﬁgg%é%ﬁ&%d?% o the
protocol 4itdcked, 6 theakit, GridobBgaddhibiter sonpstranid thg Gbwies kxsmaearresius are
shoy in Xgblgr20d et ExAMNS BIENRASHIRIRe M Of Stakility:againstrTevesdivautdcrHseme] 25A

variety of metabolic enzymes exist in the liver, and play a key role in the foreign
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Compound P was prepared according to the description (Example 9) of WO02/06213.

15

Compound Q was prepared according to the description (Example 39) of WO02/06213.
Compound R was prepared according to the description (Example 95) of WO99/01426.
For the measurement of MEK inhibitory activities, an assay system was constructed so
20  that phosphorylation of MBP (Myelin Basic Protein) could occur in proportion to the MEK

kinase activity, with adjusting the amount of the enzyme and the like, according to the method of



substance detoxication. Many enzymes involved in drug metabolism (e.g., cytochrome P450) are
localized in the endoplasmic reticulum in the cells, ?;@ are collected in the microsome fraction during
preparation from the cells. The stability in liver micrésome is used universally as a simple measure for
evaluation of drug metabolism. 30There is a correlation between in vitro intrinsic clearance calculated
from the stability in human liver microsome and human in vivo clearance (Ito K. et al. Armu. Rev.
Pharmacol. Toxicol. 1998, 38: 461-99, Naritomi Y. et al. Drug Metab. Dispos. 2001, 29:1316-24, Yuichi
SugiyamBast bK inheg Rassidndtesy- Kihtetsiahdiy bydxe Bisdechnatogntns). New Yerleddaree is an

important paramewm@lpt@(m@m lrlpadicrncs RitRtRRI TR baitelsdRipe drug stability in liver

microsome is, theggma ler trtj%ﬁ agiipgehiz agg/ltges higher the blﬁ?od co. ent{)agomio,épdrgg]g vérllg a

good stability in Ve ARFEEhEEart 2ERRAGE M7 BRSae ST 3 BREHA2RER With L ISWar dose.

comparethto, ¥dssgchasity, A/p80r sdisilllp. inhibigunyeoaadsagon, BC30BveBdcBaled.C-1, C-2, C-6,

C-7,4£-10, C-24, £5: 28t Gt WnSoddinGadde £-35, F-1, F-2, F-5, F-7, G-I, 0-2, 0-3, 0-4, and 0-5 obtained

in the Examples, and the known compounds, P, Q, and R shown above were incubated with mouse
S g

liver micr protein/mL) in 50 mM phosphate buffer (pH 7.4) containing 5 mM MgC12 and
2 mM NADRks(tleerrad of edofedmidfibitotimatiitdy ageninedintctebtibe phosphate) at 37C for 1 hour.

Aftert the enztymecﬁ?@ﬁ&?w@ﬁég;#a%tg& %H?ﬂﬁ%omiQtalgfb%%tt(%%'iﬂ@w%lﬂé%ﬁ&fy%%@ﬁﬁﬁi'e, thed
reaction mixture was centrifuged a rpm_for 10 miputes, a esulta rnata, se
e toot A5 THLLh S THEBINAY I he i Sr el e e S e b 10 Condand i
the Hample 2&iGg HPE-C/MS, F-3, Fraple 33 BifoWs7tHe $tébfitd of, thie2tdst L dinpountis-ih obhtaisediver
microsome, m%gg%gqgé%% Qgﬁlﬁgl&x&gserph f-lifg, ghg, s pesnd is metabolically very stable,

and can produce a high blood concentration. [Test Example 4] 15[Measurement of water, solubility]
Biopharmaceuticdi S IESK BB 4R (B ST MTHEM TS SEreiResy Cuag Srhf-ounting
formulatidis- 8 fagarddd.aberiaraesd. permeability and solubility. Drugs having good membrane

permeability and ﬂrﬁ%ﬁ%%wté’aﬂésrfé_aﬁiﬁsiiﬂﬂ%%ﬁ%ﬁl%dmgﬁ{a@ésﬁ%B@ténﬁxr@re(ﬂt%%@m{ed

almost perfectly after oral administration, and that the variability among individuals 20js_small
(LeARerab\irestial 135 Ahardh 'enapmaesmeles!gpng rargmorasall A S0 Mt e Hiaeutics 2004,

1: 85-96)Iikxness B wpeunl sbeantieod Compaundsdbihidl 2nh-66BvOll Buli2rplst€aPa GebsiGr 6f
C-10, C- -2 -29, C-31. C-34, C- -1, F-2.\Frhy F-710: - 4 319,010 Qbtained in
the Examzfjg?(e)g,Caena%%ﬁkﬁgvﬁsﬁg%ﬁégg?%és%%&&{ﬁygﬁgﬁgéviﬁqg c}%%gv%ggg’d g% to a 25glass vessel,
to which S-EWefgshBsphd®buffer (pH 6.5) was added. The vessel was sealed, sonicated at room

temperature (20GpfomE0miniites candragitateaion an@gitalontang M svAfigiddinseldtbbsoebusitbrium
R T
the protocol attached to the kit, and 50% inhibitory concentration (IC50) was calculated.
Results are shown in Table 2.
[Test Example 3]
[Measurement of stability against mouse liver microsome]

25 A variety of metabolic enzymes exist in the liver, and play a key role in the foreign
substance detoxication. Many enzymes involved in drug metabolism (e.g., cytochrome P450)
are localized in the endoplasmic reticulum in the cells, and are collected in the microsome
fraction during preparation from the cells. The stability in liver microsome is used universally
as a simple measure for evaluation of drug metabolism.

30 There is a correlation between in vitro intrinsic clearance calculated from the stability in
human liver microsome and human in vive clearance (fto K. et al. Annu, Rev. Pharmacol.
Toxicol. 1998, 38: 461-99, Naritomi Y. ef al. Drug Metab. Dispos. 2001, 29:1316-24, Yuichi
Sugiyama ef al., Pharmacokinetics — Understanding by exercises, Nanzando).

Clearance is an important parameter that determines a blood concentration. The better

35 the drug stability in liver microsome is, the smaller the clearance is and the higher the blood

concentration is. A drug having a good stability in liver microsome can achieve a certain blood



Results are shown in Table 3. 30[Test Example 51 [Measurement of tumor growth suppressive
activity] A mouse model carrying human canc yas used to measure tumor growth suppressive
activity of Compounds B-I, C-1, C-10, C-13, F-1, Fe%\lﬂ— 5, 0-1, 0-2, 0-3, 0-4, and H-3 obtained in the
Examples, and the known compound, Q shown above. 35Human colon cancer cell line HT-29
(obtained from American Type Culture Collection) was inoculated subcutaneously to BALB/c nu/nu
mice. The test compound was dissolved in 213 the vehicle (10% Cremophor, 10% ethanol, and 80%
distilled weReEHBRIHECHER R HiveehAag: gRaR¥stHe ﬁﬂ?é@%)h%‘é‘%@a@f“’fﬁrsi@%%secunve days after the
average tumor valumgdith8x Ingiiamete Bxs Bt igmeter2) teaoied © HRal20018n8-Dne day

after the jast admpisiaton. {he BIRSY Yol e nasymeasuies AacinedhiReaiauib ulRiesangate,

(1 - tumor volume 3Sincréase in thé gro E ecelved the te’st compound/tumor vo ume increase in the

group reéedisptive GERRIERdE100; ST hostecmip (Hh Y HBEITHITIE e FpAreatS the
group reegivesthiamaniclesT hevhiahsprakibuite) @@mﬂg&mﬁaﬁm@gaﬁwmg@g mﬂessﬂﬁ activity

Results Wth ression rate a Ximu C I Table 4,
10Table?§g§m%3 %efisg%por grow(iﬂnsnt%%rees%|8%1?§te§n8e{%oguc% OSB te[} Eeis iven |0P1ur
indicatingfer degrisive verjtstrones dtiaenefad moh ibgreddiven @émﬁaﬁ'@df@édcwiﬁm%ﬂ%ﬁ@ﬁ&rée
which hag,the dumarSrenid sHPRERasieR:tede 106 B 2% 10 eshixamptehs Ariilypedheolagen

antibody-induce arthrltl 15Su ssly f.fects of compounds B- 1 an G-2 ohtained.in
Example?%%‘g %ﬁﬁé &eévé%%?ﬁ g?t%earsg%e ermlenbg1 smg anti- r‘qi?ype €0l agen Antiboc (? i l[mg dl
(antiéCl1)dendposdcantitisghplemeing 2082 Mg 1; 169(3):1459-66). Anti-CIl (10 mg/mL of
antibody cocktal'f%@%ﬁ&vﬁi%ées{ﬂ&l 20 Ghandraxhbwas administares iniavenies!y Whén a

mg/body/lOO 1.IL to BALB/c mice (fe ce of 5 we ks old urchased from Charle Rlver
Sapan, WiES SAPRSRRELES BATHAS BLF Brb PP A ARERREHG AH AT R Sof prauce
(lipopolyseatigharide)! sohdtmir{0e4.1:B4 250 kg/mL, code No. 62200, Chondrex) was administered
intraperitppgalfy,ak2p.n9/0.1 mL/body. The test

15 [Measurement of water solubility]

Biopharmaceutical Classification System (BCS) is widely used to scientifically classify
oral formulations in regard to membrane permeability and solubility. Drugs having good
membrane permeability and good solubility are classified into Class 1, and guaranteed that they
are absorbed almost perfectly after oral administration, and that the variability among individuals

20 is small (Lenneras H. ef al. J. Pharm. Pharmacol. 2003, 57: 273-85, Kasim NA ef al. Mol.
Pharmaceutics 2004, 1: 85-96).

Excessive amount of each of Compounds B-1, B-2, B-6, B-9, B-12, C-1, C-2, C-6, C-7,
C-10, C-24, C-28, C-29, C-31, C-34, C-35, F-1, F-2, F-5, F-7, G-1, G-2, G-3, G-4, and G-3
obtained in the Examples, and the known compounds, P, Q, and R shown above was added to a

25  glass vessel, to which 50 mM phosphate buffer (pH 6.5) was added. The vessel was sealed,
sonicated at room temperature (20°C) for 10 minutes, and agitated on an agitator for 2 hours.
After dissolution equilibrium was achieved, the reaction mixture was filtered through a
membrane filter, and the solute concentration in the filtrate was determined by HPLC.
, Results are shown in Table 3.
30 [Test Example 5]
[Measurement of tumor growth suppressive activity]

A mouse model carrying human cancer was used to measure tumor growth suppressive
activity of Compounds B-1, C-1, C-10, C-13, F-1, F-2, F-5, G-1, G-2, G-3, G-4, and H-3
obtained in the Examples, and the known compound, Q shown above.

35 Human colon cancer cell line HT-29 (obtained from American Type Culture Collection)

was inoculated subcutaneously to BALB/c nuw/nu mice. The test compound was dissolved in



compounds were dissolved in the vehicle (10% Cremophor, 10% ethanol, and 80% distilled water for
injection), and orally administered 1 hour before, 1, 2,.4-8, and 11 days after LPS 25administration

(once a day, 1 mg/kg). Arthritis score was eva ]aﬂied with the full score 4 points per limb, and 16
points per animal. Score indicates as follows: 0.5: erythema is observed at 1 joint; 1: erythema is
observed at 2 joints. Or reddening of the upper surface of the paws is observed, 30but swelling is not

observed, 2: Slight swelling is observed; 3: Moderate swelling is observed on the upper surface
of the paths;vehicle §édereremeltimy.id Bhshonel ot eOlipgéntidled acewsfipdpestisonh anfigitally In

Lhe grou Feceiyerkthewelticles arhritis devplapad hadavalie RS adpinisirationae Qnheather
cuppressHTBSC: SIVERHFI B GBI  CL AL LEBIb: muitt 1 1o St Raa e
shown intEguneot vBlgure washosusutva tnd pfresenvrampahsuprarssédfertive(Antbanprivslarys. [Table
2] 5 2%8crease in the group received the test compound/tumor volume increase in the group received

the vehicle) x 100, of each of the test compounds was determined compared to the group

received the vehicle. The higher value (%) indicates the stronger tumor suppressive activity.

Results of the tumor growth suppression rate at maximum tolerance dose (MTD) are

shown in Table 4.

10 Table 4 shows very high tumor growth suppression rates of the compounds of this
invention, indicating that they have very strong effect of tumor regression , compared to control
compound Q, which has the tumor growth suppression rate of 66 — 82%.

[Test Example 6]
Anti-Type 11 collagen antibody-induced arthritis in mice]

15 Suppressive effects of compounds B-1 and G-2 obtained in Examples on arthritis
development were determined using anti-Type I1 collagen antibody (anti-CII)-induced arthritis (J
Immunel. 2002 Aug 1; 169(3):1459-66).

Anti-CII (10 mg/mL of antibody cocktail for arthritis, code No. 62200, Chondrex) was
administered intravenously at 1 mg/body/100 pL to BALB/c mice (female mice of 5 weeks old

20 were purchased from Charles River Japan, Inc., and used at 5 animals per group after 1 week
acclimation), and after 3 days, LPS (lipopolysaccharide) solution (0111:B4 250 ug/mi., code No.
62200, Chondrex) was administered intraperitoneally at 25 pg/0.1 ml/body. The test
compounds were dissolved in the vehicle (10% Cremophor, 10% ethanol, and 80% distilled
water for injection), and orally administered 1 hour before, 1, 2, 4-8, and 11 days after LPS

25  administration (once a day, 1 mg/kg).

Arthritis score was evaluated with the full score 4 points per limb, and 16 points per
animal. Score indicates as follows:
{.5: erythema is observed at 1 joint;
1: erythema is observed at 2 joints.  Or reddening of the upper surface of the paws is observed,

30  but swelling is not observed;

2: Slight swelling is observed;
3: Moderate swelling is observed on the upper surface of the paws;
4: Severe swelling is observed on the upper surface of the paws and digits.
In the group received the vehicle, arthritis developed the day after LPS administration.
35 On the other hand, arthritis development was strongly suppressed in both groups received B-1

and G-2. Results of suppressive effect on arthritis development (arthritis score; mean +/-



[Table 3] Stability liver against mouse nacrosome Water solubility Conpound No. Structure (1M)
T1/2 (min) 19-1 F N F 729 14

standard deviation) are shown in Figure 1. Figure 1 shows that the present compounds are

effective anti-arthritis drugs.

[Table 2}
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against cancer cells
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[Table 4]
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Tumeor growth suppression rate at
maximum folerance dose (MTD}

Compound No. | Structure 1 day after last administration
B-1 86%

C-1 93%

G-10 107%
C-13 97%

1 i01%

() 113%

-5 99%

G-1 124%

G-2 105%

G-3 104%




220 [Table 4] 221 Tumor growth suppression rate at maximum tolerance dose (MID) 1 day after last
administration  B-1 C-1 C-13 F-1 F-2 96% 93% 1%5/0 97% 101% 113%

O"’/\O
NO £
G-4 golél\z@\ 112%
N
F
o F =
Q
HN (8] E
H-3 FL@ 107%
AL T
o E
O/\E/\O,N O = Chirat
O N
¢ \©\ 66%~82%
F i
F

Test Examples 1 - 3 described above were performed according to “Development of
pharmaceuticals, Vol. 15, “Physicochemical property of formulation”, edited by Koichiro
5  Miyajima, Professor of Kyoto University, pages 45 to 487, and Test Example 4 described above
was performed according to “2.2 Method for measuring solubility, 2.2.1 Equilibrium method, a.
Stirring method, Hirokawa Publishing Co.”

Industrial Applicability

10 The compounds according to the present invention and the pharmaceutically acceptable
salts thereof have a MEK inhibitory effect, a cell growth inhibitory effect, are excellent in
stability in vivo and solubility in water, and are useful as preventing agents or therapeutic agents

for proliferative diseases, e.g., cancers and joint diseases with inflammation.

15



222 Test Examples 1 - 3 described above were performed according to "Development of
pharmaceuticals, Vol. 15, "Physicochemical prope%gf formulation", edited by Koichiro 5 Miyajima,
Professor of Kyoto University, pages 45 to 48", and Test Example 4 described above was perfoimed
according to "2.2 Method for measuring solubility, 2.2.1 Equilibrium method, a. Stirring method,
Hirokawa Publishing Co." Industrial Applicability 10The compounds according to the present invention
and the pharmaceutically acceptable salts thereof have a MEK inhibitory effect, a cell growth inhibitory
effect, are excellent in stability in vivo and solubilféf-in¥later, and are useful as preventing agents or
therapeutic agents for proliferative diseases, e.g., cancers and joint diseases with inflammation. 15

223 CLAIMS 1. A compound represented by.the following formula (1)..0r utically
acceptable salt thbré@ﬂ%PWQr@W??F%rbggh‘fsf 0t \%a gr% @ji 8f?élﬁ{§}1%gg£§l]ﬁ)%¢or an

C2_8alkynygianie;shARrefdresents a halogen atom or an Ci_salkyl group; the C1,8alkyl group may
be s?stituted by a hydroxyl group; R3 represents a hydrogen atom or a halogen atom; R4 represents
a hydrogen atom, an C 1_8alkyl group, an C2_8alkenyl group, or an C2_8alkynyl

Re~g
1
H,N O y Ry
5!
X Rz Ry
£ (1

wherein
R, represents a halogen atom, an C,.galkenyl group, or an C;galkynyl group;

10 R, represents a halogen atom or an Cysalkyl group; the Cj.galkyl group may be substituted by a
hydroxyl group;
R; represents a hydrogen atom or a halogen atom;
R, represents a hydrogen atom, an C;.salkyl group, an Csgalkenyl group, or an Cagalkynyl
group; the Cy.satkyl group, the C,.galkenyl group, and the Cy galkynyl group may have one to

15 three substituents selected from the group consisting of -ORa, -NRaRb, -NRaCORb, a
heterocyclic group, and a heteroaryl group; the heterocyclic group and the heteroaryl group may
have one to three substituents selected from the group consisting of a Cy.5 alkyl group, -ORa, and
-NRaRb;
X represents a group represented by the following formula (1);

20

e—Y—Z-W ()

wherein
Y represents -O-, -NRgO-, -ONRg-, -NRgCO-, or -NRgSO»-;
25 Z represents an  Cygalkylene chain which may be substituted by one (o three
groups represented by W'
where Rg represents a hydrogen atom, an alkyl group, -ORa, or
-CORy; and the alkyl group may be substituted by a halogen atom,
-ORa, or -NRaRb;
30 R, represents a hydrogen atom, an alkyl group, or -ORa; and the alkyl
group may be substituted by a halogen atom, -ORa, or -NRaRb;



group; the C1.8alkyl group, the C2.8alkenyl group, and the C2_8alkynyl group may have one to
15three substituents selected from the group consisting of -ORa, -NRaRb, -NRaCORD, a heterocyclic
group, and a heteroaryl group; the heterocyclic groupZdnd the heteroaryl group may have one to three
substituents selected from the group consisting of a C1,8 alkyl group, -ORa, and -NRaRb; X represents
a group represented by the following formula (i); 20 -Y-Z-VV () wherein Y represents -0- -NR80-,
-ONRS8-, -NR8CO0-, or -NR8S02-; 25Z represents an Ci_g allcylene chain which may be substituted by
one to three grouqﬁ{ 5)5%%%%9}{%/ 1jNhere R8 represents a hydrogen atom, an aIkyI group, -ORa,
or -COR9; and the a roup may be substltuted by ?ggalo gﬁi{tom -ORa or - -N b; 30R9

e

represents a hydra‘ééﬂda mYVAiF B RAYRE S HueRLd ilfed’r]bﬁ(ﬁnﬁ]éayiﬁe sd’bé%%?é& by a
halogen atom, -ORa]q@erNRaR by 224 gnchye dbﬁw&ﬁﬁﬁ&@e@@%ﬂ@wv@%@hmwb@Ih@@:@l&é or

different, each repr, 1.5 alk u I r COBRARD, a
CO0CORa, o o oo @@mﬁ%ﬁ?@f@%?%%@R?@s%‘?&%@ﬁ@ﬁ‘ﬁR EORb,

-NRa$0212b, -SOPMRSRYI G pite A6 A RHETGRULZONE HtdIISIF e s aHe H X%‘ffé)adV up and
the heteroaryl groumpayidiae a subistifuent selectddisomithergrpupcossistingedf e €k alikybgroup,

ORa, and -NRaRb; de, allof! QrRyR g A R SR IRS b 3 invdioned ByouRy &Gl ARy group, or an

amino group;
alkoxy group, or an amino group;

the above substituents except the oxo group and the halogen may be linked to each other
10 to form a cycloalkyl group ora heterocyclic group; the cycloalkyl group or the
heterocyelic group may have a substituent selected from the group consisting of, -ORa,
-NRaRb, and a Cy_s alkyl group that may be substituted with ~ORa;
Ra and Rb, which'may be the same or different, each represent a hydrogen atom or a
Cy.s alkyl group; the alkyl group may be substituted by one to three groups selected
15 from the group consisting of a hydroxyl group, a Cy.5 alkoxy group, and an amino
group;
provided that, when X is the group represented by the above formula (i) and Y 1s not ~O-,

W may be a hydrogen atom.

20
2. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,
wherein X represents the group -Y-Z-W of the formula (i) and Z representsa Cy.s alkylene
25
30
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the above substituents except the oxo group and the halogen may be linked to each other 10to form a
cycloalkyl group or a heterocyclic group; the cycloalkyl group or the heterocyclic group may have a
substituent selected from the group consisting of -OR&; NRaRb, and a C 1 -5 alkyl group that may be
substituted with -ORa; Ra and Rb, which may be the same or different, each represent a hydrogen

~ atom or a C1-5 alkyl group; the alkyl group may be substituted by one to three groups selected 15from
the group consisting of a hydroxyl group, a C1,5 alkoxy group, and an amino group; provided that,
when X is ég%group represented by the above formula (i) and Y is not -0-, W may be a hydrogen atom.

20 2. The compound according to claim 1, or a pharmaceutically acceptable,salt thereof, wherein X
represents the groYYbe-f‘?’-th-]Wacﬁ‘ﬁf@?&]mménﬁ)ygﬁﬁef}lgﬁ?etsﬁé% sgll}agﬂlfglgmsﬁlgr%ee Cg?%’% {Bézl\g}g{%m
wherein the alkyleasnehéin miayhavelonetothrebabugsstistents QBiechiB AFdhatieag o eenizishhg of a
- CL.5 alkyl group, ghalogan atom.-ORa,-NRARP.ANY amaxe wa%@l;l theRRouessubstilventsaxcept the

oxo group and the halogen atom may be linked to each 5other to form a cycloalkyl group or a
b

heterdeyclic group?tia E&/BIBRIRGVG RIS LINEHRErBESHI§ PSS WAy have a substituent selected
from the group comsistingeafi-ORaupRaRbhasme Ok Salkyhgrdup thatiripusetssisstedt@awilir-0Ra;

Ra and Rb, which [t e ¢ sa1me eiidlsRnk 63 [Rpreseriia A agehajore el Salky!
group; and the alk§fgr%up may be substituted by a hydroxyl group, a Ci.5 alkoxy group, or an amino

group. 3. THe%®mpound according to claim 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein Xggprasents/the:gravpe Yhe sdmefdthé flormula4{ih vwehereint thbyailodenetetiain of 157 is

any cflae of the groE‘?.? ! yliegsrgir};t)?%pcy tﬁ%ealfg}lfllog%% IQQWHéaﬁibstituted by a hydroxy! group, a Cis

alkoxy group, or an amino group.

3. The compound according to claim 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein X represents the group -Y-Z-W of the formula (i), wherein the alkylene chain of
15 ~ Zis any one of the groups represented by the following formulae:
-CHa-, ~(CHy)p-, ~(CHa)s-, -(CHy)a-, -CHoCH(Me)-, -CHaC(Me)s-, -C(Me)2CHy-,

" (CHahCH(Me)-, <(CHhC(Me)-, -CH(Me)(CIa) -, -C(Me)CHa ), ~CH,CH(Me)CH;z-,
-CH,C{Me),CHa-, ~-CHyC(CH2CH,)CH;-, -CO-, -CH2CO-, -COCHy-, ~(CH2),CO-, -CO(CHz)z-,
-CHOH-, -CH,CH(OH)-, -CH(OH)CH,-, -CH,CH(OH)CH,-, -CH(OH)CH,CH,-, and

20 -CH,CH,CH(OH)-. '

4. The compound according to any one of claims 1 to 3, ora pharmaceutically
acceptable salt thereof, wherein X represents -Y-Z-W of the formula (i), wherein Rg represents a
hydrogen atom, a hydroxyl group, a Cy.s alkyl group, oz -CORe;
25  Rgrépresents a hydrogen atom, a hydroxyl group, a Cy.s alky! group, or a Cy.5 alkoxy group;
the alkyl group and the atkoxy group represented byRg and R may be substituted by one to three

hydroxyl groups at arbitrary positions of the hydrocarbon moiety.

5. The compound according to émy one of claims 1 to 4, ora pharmaceutically

30 acceptable salt thereof, wherein X represents -Y-Z-W of the formula (i), wherein Rg represents a
hydrogen atom, a hydroxyl group, a methyl group, an ethyl group, an n-propyl group, an i-propyl
group, an n-butyl group, an i-butyl group, a t-butyl group, a sec-butyl group, a
1,1-dimethylpropyl group, a 2,2-dimethylpropyl group, a 1,2-dimethylpropyl group, a pentyl
group, a formyl group, an acetyl group, a 2-methoxyacetyl group, a 2-ethoxyacetyl group, a

35  2-hydroxvyacetyl group, a propionyl group, a 2-methylpropionyl group, a 2-methoxypropionyl
group, a 2-ethoxypropionyl group, a 2-hydroxypropionyl group, a 3-methoxypropiony] group, a



-CH2-, -(CH2)2-, -(CH2)3-, -(Cl42)4-, -CH2CH(Me)-, -012C(Me)2-, -C(Me)2C142-, -(CH2)2CH(Me)-,
-(CI-12)2C(Me)2-, -CH(Me)(CH2) 2-, -C(Me)2(CI-12)2-, -CH2Cl4(Me)C1-12-, -CH2C(Me)2CH2-,
-CH2C(CH2C1-12)CH2-, -CO-,-COCH2-, -(CH2)2CQ26CO(CH2)2t, -C11041-, -CH2CH(OH)-,
-CH(OH)CH2-, -CH2CH(OH)CH2-, -C41(041)CH2CH2-, and 20 -CH2CH2CH(OH)-. 4. The
compound according to any one of claims | to 3, or a pharmaceutically acceptable salt thereof, wherein
X represents -Y-Z-W of the formula (i), wherein Rg represents a hydrogen atom, a hydroxyl group, a

CLS alkyt S O HIORDATROSSMRARALE A AGRABIO IO TR0 G kb aluhoroup

or a C1.5 alkoxy gro _ grou e alkoxy group regresented b%/ﬁQSdand F%P may be
substituted 'R OReCts BiSwHrEA)PYrotips atrbi é%?’ﬁggﬁf%ﬁ BrtRe Rytrotarbon moiety. P 5.
The compound according to any one of claims 1 to 4, or a pharmaceutically 30acceptable salt thereof,
wherein X represeps Y AN QL ine. Ul hefeit RAARPIESENG & Pyesagsnalam, a hycroo
group, a methyl group, an ethyl group, an n-propyl group, an i-propyl group, an n-butyl group, an
i-butyPgroapsertablatyilyibeiso %@%t&%@?ﬁffﬁ?%%érﬁ%ﬂ#ﬂﬁg \ }Eﬂ@oﬁg,%@ai ‘%H‘?fﬁ?éi)w .
group, a 1@qim&:{mtl,pmm@wm;ma—mwrﬁ@@m@—tomm&@}&h%eﬂﬂ@ﬂlﬁf&%ﬁ@@@xyafewl
group, a 2- , & ~ _ t up io J a 2-methylpropiony
group, a 2- @é@ﬁ?g{ﬁgﬁﬁ é?éﬁ@%&%}éﬁ?‘oﬂﬁ@ i Ir\c?&%??g g—?%%%@d ionyl group,
3-methoxyﬁ@%ﬁz@ﬂéﬁ&ﬂéﬁﬂé‘&%%@%@ég@b Ja 3%(}&'%&)‘?&35% p,'ghﬁé%oxy
group, an gthexysoup, an n-propyloxy group, an i-propyloxy group, a hydroxymethyl group, or a
2-hydroxyethyl group. 6. The compound according to any one of claims 1 to 5, or a pharmaceutically
5acc ?)table salt thereof, wherein X represents -Y-Z-W of the formula (i), wherein Y represents -0-,
-NHO-, -N(COC13)0-, -N(COCH20H)0-, -N(COC1-12CH3)0-, -N(COCH(OH)CH3)0-,
-N(COCH2CH20H)0-, -N(COCH(OH)CH20H)0-, -N(COCH2CH2CH3)0-, -N(COCH2CH2CH20H)0-,
-N(COCH(OH)CH2CH3)0-, -N(COCH2CH(OH)CH3)0-, -NHCO-, or -NHS0,-. 10 15 20 25 30
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227 7. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,
wherein X represents a group selected from the group consisting of a 2-hydroxyethoxy group, a
3-hydroxy-2-dimethylpropoxy group, a 3-hydroxyprop@xy group, a 2-carbamoylethoxy group, a
2-methylcarbamoylethoxy group, a 2-methanesulfonyl-ethoxy group, a 2-acetylamino-ethoxy Sgroup, a
2-hydroxyethoxyamino group, a 3-hydroxypropionyl amino group, a 2- hydroxyethanesulfonamlde
group, a 1-hydroxymethyl- cyclopropylmethoxy group, a 2,3-dihydroxy-propoxy group, a
LI-1-imidazol-2- yhl?eﬁ P %ouﬁﬁ%c% M l&%’ig )Qledt RMARUDR: P Reeptable salt thercof,

2-acetylamino- ethoxyamlno rou anesu nyI hoxyamin rouP g
1H-imidazehRrgimsthaxysaming @ﬁb&ﬁ’pﬁeé@‘l@@-{f‘i%}r%&i@ﬂbﬁ%ﬁﬁ%gﬂg -hydroxyethoxy group, a

2-(2- hydrqu )ﬁjhﬁ%ﬂxg[@%@oﬁﬁgfﬂﬁﬁ‘w@Kﬁbgﬁeﬂ?ﬁwwwmﬁf(z‘hmwtwwlB’@)iethoxy
group, a 2-mor in e r |- thoxy.

2- methyla%%ﬁﬁﬂcc?% ﬁlﬁﬁﬁl([) §Pd<§g L%Sa g dp oxy%)prop E%%n%%%%(‘)%? g f%gfér%@%ﬁe}?hg%%?mno
groups an geetyl-niethoxyamihosgroupe @Wh@)ﬁy’ﬂpﬁ%@)ﬁw% Y0 25HHscbutyryl-methoxy-amino
group, a 151%9}’(9159@%%&%@&3{&1{91%%@@@@!rwlgﬁgum@xmth@w%rﬁ@mwm@@wmmo group, an
acetyl- ethox -amino group, an etho lonyl ro tyI isopropoxy-amino 20 25 30
778 group~an‘ay GIPWI%}(S)LH%%L 1?‘?]acaezt%xy )éce% r%i% foup, an

acetyl-(2- Wdﬁeﬂwieﬂnbm)}ﬂmﬁﬂmwmoﬂmwﬁ(@ﬁy&ﬁ@%%@&%ﬁ?ﬁ%}?ﬁlﬁEPE;}P@ﬁp an

acetyl-(2- @"i‘;'i%}él?e{BﬁHWrJ%%HM&%‘@?QL@Y%H&ﬂﬁ@@wu%@@atwap@mm@@@m@m|no group, an
acetyl-(2-propionylamino-ethoxy) -amlno n 5ac géin obut Iuaml n%qgg%gog up, an
acetyid(2- m@%ﬁ?FQﬁiﬁfﬁFﬁHc@tm%O%%Q r%é‘f&l Ill)yil pro >§ amino gr

2- hydroxyg.rdupumettmh@moxyegmmmmomaﬂmwagbamwmm&%m% §FBERpY gFpup; a
etnylearbanoying Fgﬂ%&mgﬁoyﬁ A PIQPUGALAMAUMEIIRNATIR O BRup. o

|sopropylcar oXyamind group, adlmeth Icarbamo Imethoxyamino roupna o mino

2- ethylcar@aﬁf@Wé{HWﬂHW@?BHB SOYBALFEEVIESENEN [¥é111 %ﬁg &gcr%% Y

2 |sopropyg@adpam¢ﬁﬁikwapﬁtmgalgmm@gmﬁmmmwbamalhwtlmmpﬁwaﬂﬂﬁ@l@s@up a
Ao g@{aﬂogi 01R-8 MEBoRRERInR dlofyfIRRIReIH ey -AaIRoa o, an

ethoxyam| 0 roup an i ropoxyamino grou mﬁ/drox 2-meth Iog @i)x amino grou

2- methy|smahglrﬁéh%xwmwb&p%e@%tﬁéﬁ%g BRSNS group B oPex A
153-inethylsulfanyl-propoxyamino group, a 3-methanesulfinyl-propoxyamino group, a
2-propionylamino-ethoxyamino group, a 2-isobutyrylamino-ethoxyamino group, a
2-hydroxy-acetylamino group, and an acetyl-(2-hydroxy-ethyl)-amino group.

TOU
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8. The compound according to any one of claims 1 to 7, or a pharmaceutically 20acceptable salt
thereof, wherein Rl represents an iodine atom, a bromine atom, a vinyl group, or an ethynyl group.

9. The compound according to any one of claims 1 t#28, or a phaimaceutically acceptable salt thereof,
wherein RI represents an iodine atom or an ethynyl group. 25 10. The compound according to
any one of claims 1 to. 9, or a pharmaceutically acceptable salt thereof. wherein R2 represents a
chlorine atom, a fluorine atom, a methyl group, or a hydroxymethyl group. 30 229 11. The

compound accordng 0,40y 00 6f A1 18 10,8 PARCR Gl ageeptable sal threor

wherein R¥ 18Br88&Kte a fliorine atont. e cormpound according tg any one of claims 1 to

11, or a phastikRtcay SRbesPIABINe AR BRGHIES) rbr@%ﬁéeeﬁ’féf)aafwé}ﬂ RO 13

Trrl]e com g%é@gggqgr&y@gyto g{%&@p@r@f}@@mﬁﬂ@ &raup,reﬁlmhmyh@eut@&dh;amoeﬁbtalyl}emmmreof
wherein resents L Cir a t|t eg b tgﬁee hydroxyl groups. 10 14. The
compounogré) ﬁ:ﬂﬁlﬁeté/ ﬁyém ]‘X cé?n% YJS ()]ma% aceutlcally acceptable salt thereof,

wheréin R@e@dr%ﬂﬁbﬂ@@f@p@éiﬁé@é@l)ﬁ%ﬁ%é@mm}%tﬁ%g"éﬁtmés%ﬂﬁ% BrISEHEN by the
Lor:g)mr;g gg{gal I'%ﬁl ab&%@g%ﬂ»ﬁﬁh&@wi p}ﬁ)pox%aﬁhﬁcpgmm@mm@@ngmmmmammy
Gtically acc salt thereof, wherein Ra and |ch t,
each repréSghi-# §rot §31%%%‘%Y]f%‘f‘tr%ﬁﬁ%n§f)o%m nasl}s?tln%;@;g g%eeﬁn%g&%ﬁ %@%ﬁ[&@l%ﬁ&% an
ethyl groupra@ry apbepydydrathyariRprogyd epotipi ena gy il HW%BEWFBU%?G&R%UWI group, a
sec-butyl gegiy Jaa%ﬂ%@ﬁﬁlkﬂ%??éﬁ'n%@%@ 2 2rdimetiutipapyl @rauRy anlid-dinwgthylpropyl group, a

entyl grou
>y pﬁ’xyapmg%i%f R R RS R A rove.
3-methylearbamoyl-propoxyamino group, a 2-methoxycarbonyl- ethoxyammo group, 2
methoxyamino group, a methoxy-methyl-amino group, an ethoxyamino group, an
isopropbxyamino group, a 2-hydroxy-2-methyl-propoxyamino group, a
2-methylsulfanyl-ethoxyamino group, a 2-methanesulfinyl-ethoxyamino group, a
15 3-methylsulfanyl-propoxyamino- group, a 3-methanesulfinyl-propoxyamino group, a
- 2-propionylamino-ethoxyamino group, a Zmisobﬁ.tyl'ylamino-ethoxyamino group, a

2-hydroxy-acetylamino group, and an acetyl-(2-hydroxy-ethyl)-amino group.

8. The compound according to any one of claims 1 to 7, or a pharmaceutically
20 acceptable salt thereof, wherein Ry represents an iodine atom, a bromine atom, a vinyl group, or

an ethynyl group.

9. The cmﬁpound according to any one of claims 1 to 8, or a pharmaceutically

acceptable salt there.of, wherein Ry represents an iodine atom or an ethynyl group.

25 _
10. The compound according to any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, wherein R; represents a chlorine atom, a {luorine atom, a methyl group,
or a hydroxymethyl group.
30

35



25a 1-hydroxypropyl group, a 2-hydroxypropyl group, and a 3-hydroxypropy! group. 16. The
compound according to claims 1.to 6, or a pharmaceutically acceptable salt thereof, wherein X
represents -Y-Z-W of the formula (i), wherein W and22¢, which may be the same or different, each
represent a group selected from the group consisting of -OH, -OMe, -0Et, 30 -OCH20H, -0(CH2)20H,
-0(i-Pr), -0(n-Pr), -COOH, -COOMe, -COOEt, -COOCOMe, -00C1, -CONH2, -CONIiMe, -CONHEt,

- -CONH(n-Pr), -CONH(i-Pr), -CONMe2, -CON(Et)Me, 230 -S02Me, -SOMe, -SMe, -NH2, -NHMe,
-NHCH20H, 'NH(&H@%% N(MEICHIGHZOH,  NEAES MR, (N(BDME piHGRMEcaNMeCOMe,
-NHCOEt, -NHCO001-Pr), anrg -NHCO(i-Pr); and V& m%y be a h%/drogen atom when Y is not -0-. 5

17. The comfsoiateaeldfsmg i deirn R dr R piARRCEUHEAN eceptable salt thereof, wherein the
compound represented by the above formula (1) is any one selected from the group consisting of: (1)
oy AT IR GRBRMAD (B IO BrfZrvdiascatoxymetny
2-(4-efihyngdcantils capitbeigamisrsdRairinsrecRis @ BRI BR M8 oxy)-5-(2-hydroxy-ethoxyme
thyD-benzamide, 15(3) B-3

S o A SRR ol U ARy P Bl sRon Ry
2-(2-chloraetiptiblphainghamiroyBoacHiRorReRsER R drosyth 815 B SHFER Y Aol isth 20
 yD)-benzangide (&) Bfips.
3,4-difluoro-2-(2-tluoro-4-vinyl-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxyme h
yl)-beHzamide, (6) B-6 _ o .

253, 4-difluoro-2-(2LAubho-civtiouphenstadingdy- Ny 2py aFHFIBmbIY -5 03 hoR BRI BT Peth

acceptable salt thereof, wherein Ry represents a group selected from the group consisting of the

groups represented by the following formulae:

CHOL - ™Se woT Y e HO/\(\O
' OH

OH

ot

' HO. - '
HO/\/\@ HO/Y\@
HO OH

15

15. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,

wherein Ra and Rb, which may be the same or different, each represent a group selected from
20. the group consisting of a hydrogen atom, a methyl group, an ethyl group, an n-propyl group, an

i-propyl group, an n-butyl group, an i-butyl group, a t-butyl group, a sec-buty! group, a

1,1-dimethylpropyl group, a 2,2-dimethylpropy! group, a 1,2-dimethylpropyl group, a pentyl

group, a hydroxymethyl group, a 1- hydroxyethyl group, a 1-hydroxy=1-methylethyl group, a

2-hydroxy-1-methylethyl group, a 2-hydroxy-1,1-dimethylethyl group, a 2-hydroxyethyl group,
25  a l-hydroxypropyl group, a 2-hydroxypropy! group, and a 3-hydroxypropy! group.

16. The compound according to claims 1 to 6, or a pharmaceutically accepiab!e salt
thereof, wherein X repres.ents -Y-Z-W of the formula (i), wherein W and W’, which may be the
same or different, each represent a group selected from the group consisting of -OH, -OMe, -OFEt,

30 -OCH,OH, -O(CH,)OH, -O(i-Pr), -O(n-Pr), -COOL, -COOMe, -COOEL, -COOCOMe, -COCL,
-CONH,, -CONHMe, -CONHEt, -CONH(n-Pr), -CONH(i-Pr), -CONMez, -CON(Et)Me,



yl)-benzamide, (7) B-7 :
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(3-hydroxy-2,2-dimethyl-propoxymethyl)-N-(2-
hydroxy-ethoxy)-benzamide, 30(8) B-8 230
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(1-hydroxymethyl-cyclo
propylmethoxymethyD-benzamide, (9) B-9  5-(2,3-dihydroxy-propoxymethyl)-3,4-difluoro-2-(2 uo
0-4-iodo-phenylamino)-N-(2-hydroxy35ethoxy)-benzamide, (10)B-10 231

Lo Gl ge L Eheton petvsesaon
* iodo-phenyEiholNi2-Adiakje et SHo R benddiddVg it A EL -NHCO(-Pr)’ an
3,4-difluoros2e{@{iuprp-dripdo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-methanesulfonyl-etho
i%r;,iﬁz){fll)u%fé%’?%{dﬁg%%ﬁ%ég%hgg%};n}?165QN§8§'-hydroxy-ethoxy)-5-(1H-imidazol-2-y1
methéxymethyl)-benzamide, (14)B-14 '
3,4-difluoro-2-(2-flyprewd-iodenphienybaming)-i-(2diy draxyaginmeyjebuf2ARshydeprybithol yhestof,
hoxymethxlflﬁg%%lz ﬁ“[g ig(gh%gls%g)r%}lessemed by the above formula (1) is any one selected from the group

consisting of®

(1)B-1

10 3 ,4~diﬂuoro—z-(2—ﬁuor0~4-iodo—phenyiamino)—N—(2«hydroxy—ethoxy)—5»(2~hydr'oxy~e£hoxymethy
D-benzamide, '
(2)B-2
2—(4¥ethynyk—2~ﬂu01*o -pheny]amino)—3 A-difluoro-N-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethoxyme
thyl}-benzamide, -

15 (3)B-5
N—(2,3—dihydroxy—propoxy)~3,4~diﬂu0ro»~2~(2~ﬂuor0—4—i0d0nphenylamino)—&(%hydroxy—ethoxy
methyl}-benzamide,

(4) B-4
2—(2—chloro-4~i0d0—phenyl~amino)—3,4—d‘iﬂuorowN—Q-hydroxynethoxy)—5-(2—hydroxy~ethoxymeth

20 yl)-benzamide, '

(3) B-5 | .
3,4-difluoro-2-(2-fluoro-4-vinyl-phenylamino)-N-(2-hydroxy-ethoxy)-5 -(2-hydroxy-ethoxymeth
yl)-benzamide, A

(6) B-6 ‘

25 34-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(3 -hydroxypropoxymeth
yl)-benzamide,

(7yB-7 _
3,4—diﬂudro-2-—(2~ﬂu.0r0-4~iodomphenylamino)m5—(3—hydroxy-2,2~dimethyl—propoxymethyl)-N—(z—
hydroxy-ethoxy)-benzamide,

30 (8)B-8

3 4-difluoro-2-(2-fluoro-4-iodo-phenylamino}-N-(2-hydroxy-ethoxy)-5-(1 -hydroxymethyl-cyclo

propylmethoxymethyl)-benzamide,

(9) B-9

5~(2,3-dih.ydroxy-propoxymethyi)—3,4~diﬂu0ro—2—(2—ﬂuoroné‘;—iodo-phenylamino)—N—(Q—hydroxy—
35  ethoxy)-benzamide,

(10) B-10



3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-methylamino-ethoxy
methyl)-benzamide, (16) B-16
3,4-difluoro-2-(2-fluoro-4-iodo-plaenylamino)-N-(2-hgditoxy-ethoxy)-542-(2-hydroxy-ethylamin
200)-ethoxymethyll-benzamide, (17) B-17
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-morPholin-4-)71-ethox
ymethyl)-benzamide, (18) B-18 _
253,4-diflugrp-2-(2-flugro-4-iodo-phe 10Q):N=- (- yaraxy-ethoxy)-542=(4s | PiRekhdl
e A e
3,4-di11uovsymehnldrnaieds-phenylamino)-5-(2-hydroxy-1,1-dimethyl-ethoxymethyl)-N-(2-h
ydroxy-ethgxy)shenzamide. 30 18. The compound according to claim 1, or a pharmaceutically

el S R WCHeIn IS PO Loprsenied Y e AUe IoHMHR. () K RDGe

selected fr roup consis fluoro-2-(2-fluoro-4-iodo-phenyla
l0)-N-(2-hyldroxybettienyiie 4(2-hydroxy-ethoxyamin o)-methyl]lbenzamide, Li2 (2) C-2
2-_(4-ethyn)(ﬂz)2ﬁlqgro-p_henylamino)-3,4-dif|uoro-N-(2-hydroxy-ethoxy)-S-[(Z-hydroxy-ethoxya
SN (2 5 GBI oRs S AT A R S R s et
xymethyl)-benzamide, '
(13) B-13 |
10 3.4-difluoro-2-(2-fluoro-4-iodo-phenylamine)-N-(2-hydroxy-ethoxy)-5-(1 H-imidazol-2-yl
| Iﬁethoxymethyi)~benzamide,
(14) B-14
3,4—di.ﬂuoro—2—(2*ﬂu0ro~4-iodo—phenylamino)-N—(Z-hydroxy—ethoxy)»ﬁu[2»(2~hydr0xy—eth0xy)met
hoxymethyl}-benzamide, | ' :

15 (15 B-15
3,4-diﬂuor0—2-(2—ﬂuoro~4-—iod.()—phenyiamino)—N—(Z~hydr0xy—ethoxy)~5-(2-meth_ylamin&ethoxy
methyl)-benzamide,

(16) B-16 ‘
3, 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- [2-(2-hydroxy-ethylamin

20 o)-ethoxymethyl|-benzamide,

(17)B-17

3 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(2-morpholin-4-yl-ethox
ymethyl)-benzamide, ‘ |

(18)B-18

25 3,4—di'ﬂuoro-2-(2~ﬂu0ro~4—iodo—phenyiamino)-»N—(Q-hydroxy-ethoxy)~5-[2~(4~hydr0xy—piperidinn
I-yD)-ethoxymethyl]-benzamide, and
(19) B-19
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-(2-hydroxy-1.1 -dimethyl-ethoxymethyl)-N-(2-h
ydroxy-ethoxy)-benzamide. '

30 _

18. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,

wherein the compound represented by the above formula (1) is any one selected from the group
consisting of:
(1) C-1

35 3.4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin

o)-methylj-benzamide,



amino)-methyl]-benzamide, (4) C-4 :
2-(2-chloro-4-iodo-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyamin
0)-methyll-benzamide, 10(5) C-5 232
3,4-difluoro-2-(2-fluoro-4-vinyl-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-hydroxy-ethoxyami
no)-methylkbenzamide, (6) C-6
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-methylcarbamoyl-eth 15
oxyamino ﬂu&t y1l1-benzamide, (7) C-7 5- ‘

[(2-acetylafd ino-.ethoxyamino)-meth%/l]-_3,4-gifluc_)ro-2-(2-fluoro-4-iqdo- henyla 'rﬁ))-N4 2'hﬁ/
droxy-ethéxi-pézanadiioro-yigyreleting) A diftidrero-1bfrubreiasivg WjﬂQn%ilga ydroxy-ethoxya
no)-N-(2-hygigxathaxn:e-HArpeethanesulfonyl-eth oxyamino)-methylkbenzamide, (9) C-9
3,4-difluorg-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(1H-imidazol-2-ylmeth
oxya-mino)e% y1]-benzamide, 25(10) C-10 3,4-difluoro-2-(2-fluoro 4 .
iodo-phenildmindlxitexypiaaretiokdifrmAythdipmrdredoRhrnd iy kb dmitec PeRe-11

3,4-difluorgigf@:ﬂtrQﬁgdfaggggiﬁli@@ylamino)-N-(2-hydroxy-ethoxy)-5- [(2-methylamino-ethoxy
30amino)-methyl]-benzamide, (12) C-12

5-[(2,3-dihg?dr k‘%/-propoxyamino)-methyl]-3,4-difIuoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h .
ydroxy-ethbi@ashlenzaridie: phenylamino)-3 A-difluoro-N-(2-hydroxy-ethoxy)-5-{(Z-hydroxy-ethoxyamin

0)~methy1]-benzami'de,

10 (5)C-5
3,4~diﬂuoro—2-(2—ﬂuorom4-vi.ny1-phenylami_no)—Nw(2-hydr0xy~eth0xy)—5—[(2—hydr0xy~eth0xymni
no)-methyl]-benzamide, . '

(6) C-6 :
3,4—diﬂuoro~2—(2-ﬂuoro~4-iodo—phenyEamino)—N—(Zuhydroxy-—ethoxy)~5—[(Q—methyicarbamoyl-eth
15 oxyamino)}-methyl}-benzamide, - '

(7Y C-7

© 5-[(2-acetylamino-ethoxyamino)-methyl]-3 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hy
droxy-ethoxy)-benzamide,

{8) C-8 .

20 3,4~diﬂuorc-Q-(Z—ﬂuofo-ﬁi-iodo—phenyiamino)—N-(thydroXy-ethoxy}S—{(2-methanesulfonyl—eth
oxyamino)—methyi]—benzamide,

(9) C-9 |

3 ,4~diﬂuor0-2-(2-ﬂu0ro-4~iodo—phenylamino)—N~(2-hydr0xy‘et_hoxy)—5 -[(1H-imidazol-2-ylmeth

0xyamiﬁ6)~méthyl} -benzamide,

25 (1) C-10 : _
3,4—diﬂuoro~2—(2-ﬂuoro~4-iodo-pheny]amino)—N—(Z~hydroxy—ethoxy)~5~[(3—hydroxyupropoxya.mi
no)-methyl]-benzamide, |
(1) C-11 -
3,4—diﬂu0ro—2-(2-ﬂuoro~4-iodo—phenylamino)-N-(Z—hydroxY—ethoxy)—S~[(2—methy1amino—eth0xy

30  amino)-methyl]-benzamide, '

(12) C-12

5~[(2,3—dihydroxy~pr0poxyamino)~methyi]-3,4~diﬂuoro42—(2—ﬂuoro—4—iod.o—phenyiamino)—N-(2~h

vdroxy-ethoxy)-benzamide,

(13) C-13
35 3,4-diﬂuor0-2—(2—ﬂuoro-4—iodo-ph.enylamino)—N~(2~hydr0xy~ethoxy)-5—(methylcarbamoylmetho

xyamino-methyl)-benzamide,



(13) C-13
358,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methylcarbamoylmetho
xyamino-methyl)-benzamide, 233 (14) C-14 233
5-(ethylcarbamoylmethoxyamino-mcthyl)-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-h
ydroxy-ethoxy)-benzamide, (15) C-15
53,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(Propylcarbamoylmetho
Xyamino- ngj?y?)@)_ﬁﬁnzamide (16) C-16 3,4-difluoro-2-(2-fluoro-4-iodo- pheny lamt

0)-N-(2-hydro oxy)-5 -Risopropylcarb tho meth am| e, 10

5-(dimethyic 5%9%6%?&&%%%@? gﬁ[ g‘?ﬂ%‘(ﬂ‘b é)(?_%] (R |0(§o "SRV i ()

2-hydroxy-ethoxyrthenzabaitdaemids) C-18

5-[(2- ethylﬁ%b)h yI ethoxyarnino)-methy11-3,4-difluoro-2-(2-fluoro-4-iodo- phenylamino) N-(2
OXY

iR R G RV SO
205-[(2-isoprapyearkambybethaxyamino)- methyl] -3,4-difluoro-2-(2-fluo o-4- |odo -phenylamino)-
N-(2- hydroe% {h?gy) benzamide,
3.4- difluoro-2- -(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{{isopropylearbamoyl-m
ethoxyamino)-methyl]-benzamide,

10 (17 C-17
5—(dirnethylcarbamoylmethoxyamino-methyl)-3,4—diﬂuoro—2~(2~ﬂuor0-4—iodo—phenyiamino)-N-(
2-hydroxy~ethoxy)—behzamide,' |
(18) C-18
5~[(2-ethyicarbamoyi-ethoxymniﬂé)—methyl]-3,4mdiﬂu0r0—2—(2~ﬂu0r0-4miodo—phenylamino)~N—(2

15 -hydroxy-ethoxy)-benzamide,

(19) C-19
5-[(2-propyicarbamoyl- ethoxyammo) meihylj -3 4-difluoro-2-(2- fluom—4~1odo—phenyiammo)~N ~{
2-hydroxy-ethoxy)-benzamide,
(20 C-20

20 5—[(2—isopr0pylcarbamoyl—ethoxyamiﬁo)—methyi}~3,4—diﬂu0ro~2~(2~ﬂuorof4-iod0—phenylamino)—

) N-(2-hydroxy-ethoxy)-benzamide,
(21) C-21
3,4-difluoro-2-(2-fluoro-4- mdo»phenylanuno)»N—(’? hydroxy-ethoxy)- 5. -{(3-methylcarbamoyl-pr
opoxyamino)-methyl]-benzamide,

25 (22)C-22
3-[N- [2,3~diﬂuoro~4—(2—ﬂu0r0-4~i0do-phenylamino)—S—(2—hydroxyethoxycarbmnoyl)benzyi]amin
ooxy]propionic acid methyl ester,

24) C-24
3, 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino-methyl)-
30  benzamide,
(25 C-25
3,4-dfﬂuoro-?.—(Q-ﬂuomA»iodo—phenyiamino)—N-(Z—hydroxy-ethoxy)mS—{(meﬂloxy«methyi—amino
) -methyl]-benzamide,
. (26) C-26
35 5 (ethoxyamino-methyl)-3,4-difluoro-2-(2-fluoro-4- iodo phenylamino)-N-(2-hydroxy-ethoxy)-b

enzamide,



(21) C-21 3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methylcarbamoyl-pr
opoxyamino)-methyllbenzamide, 25(22) C-22
34N-[2,3-difluoro-4-(2-fluoro-4-iodo-phenylamino)-5-(&hydroxyethoxycarbamoy1)benzyllamin
ooxy]propionic acid methyl ester, (24) C-24
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(methoxyamino- methyl) 30
benzamide, (25) C-25

3,4-difluor (éf; oro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-Kmethoxy-methyl-amino
)-methyl]-ben amlde 2.6) C-26

355- (etho@érmﬁ@%an yiBiaterifrieAe-P RO HTB O T S PR HE K N ar By a6
enzamlde,yg%n@ﬁ)lg,‘eﬂ

3,4- difluorgq% ?;oro -4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-(isopropoxyamino-meth
yl)-benza d) 8) C-28

3,4-difluorg-3- (izﬂﬂgmo?ﬂéhm@h%mmh@)yiwmnﬁw&wéﬂﬁ@m@l{%mQ/dﬁéséwéf?ﬁétﬁwﬁﬁla’f pro
poxyamingseiiviohenanmiden {329

2-(4-ethyny1-2- I ro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)542-hydroxy-2-methylpropoxyarn
ino)-rnethylj- enz mide, 10(30) C-30 -
 3,4-difluora-p4@tipro24teeio-phemykimii) G hyroNy (thudanss-sthomaiitskgretmiethyl-

yammo) ék?%%%ﬁ”ﬁl@th&%ﬂéﬁﬁhde
d\gorg-@(‘é oro-4-iodo-phenylamino)-N-(2-hydroxy- ethoxy) 5 [(2-methanesulfinyl-etho
15xy -benzamide, (32) C-32 .
3 4-difluoré-2-(@ifacret4A6timphénglmiho)yhu(itaydidRybetexy) s e ety imerrgiisray-cthox
oxyamino)smeiyil sReMARBIAS mide,
(31)C-31
3, 4-difluoro-2-(2-fluoro-4-iodo-phenylamino )-N-~(2- hydmxy ethoxy) -5- [(2 -methanesulfinyl-etho
15  xyamino)-methyl]-benzamide,
(32) C-32 :
3,4-difluoro-2-(2-fluoro-4- 1od0—phenylammo)AN -(2- hydroxy eihoxy) 5 -[(3-methylsulfanyl-prop
OXyamino)- methyl] -benzamide,
(33)C-33 §
20 3,4-difluoro-2-(2-fluoro-4-jodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-methanesulfinyl-prop
oxyamino)mmethyl]~ben2amide,
(34) C-34
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-propionylamino-etho
xyamino)-methyl]-benzamide, and
25 (35)C-35 _
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-etho

xyamino)-methyl]-benzamide.

19. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,

30  wherein the compound represented by the above formula (1) is any one selecied from the group

consisting of:

(1Y E-1

3 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-hydroxy-propionyla

- mino)-methyl]-benzamide

35 ()E-2

2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(3-hydroxy-propiony



(33) C-33 203,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5- (3
ethanesulfinyl-prop oxyamino)-methyl}-benzamide, (34) C-34
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hy2lkdxy-ethoxy)-5-[(2-propionylam no-etho
xyamino)-methyl]-benzamide, and 25(35) C-35
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(2-isobutyrylamino-etho
xyamino)-methyl]lbenzamide. 19. The compound according to claim |, or a pharmaceutically

acceptablga%%%gg{agggﬁgm%ﬁ%the compound represented by the above fommla (1) is any one
selected from thé group consisting of: (1) E- |

3,4-dif|uorb3321%23-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-[(3-hydroxy-propionyla
mino)-methyl]bEnzamide IR@oEr20do-phenylamino)-5-[(2-hydroxy-ethanesulfonylamino)-methyl}-N-(

2-(4-ethyny1-2sfluoro-phenylaming);3,4-difluoro-N-(2-hydroxy-ethoxy)-5-[(3-hydroxy-propiony Li5
Iamino)-mgt]ﬁwfg}é fé%ﬂ??%@g? ’ '

3,4-diftuoré# 224 fluoro-4-iodo-phenylamino)-5-1(2-hydroxy-ethanesulfonylamino)-methyll-N4
2-hydroxy-ethoxnbarzamies phédy lanfino)-3,4-difluoro-5- [(2-hydroxy-ethanesulfonylamino)-methyl]-

2-(4-ethyny1- -{llu ro-phenylaming)-3 4-difluoro-5-[(2-hydroxy-ethanesulfonylamino)-methyll-
N-(2-hydro¥)<1§f% hoxy)- _5%% |(§)SB{%? a

© 3,4-difluor652¥2fluoro-4-iodo-phenylamino)-5-1(2-hydroxy-acetylamino)-methyll-N-(2-hydrox
3,4-diﬂuoro-2—(2—ﬂuoro—4—iod.o-phenyiamino)—5~[(2-llydroxy-acetylamino)—methyl]~N~(2~hydr0X
10 y-ethoxy)-benzamide, and
(6)E-6
5-{[acetyl-(2-hydroxy-ethyl)-amino}-methyl}-3 A-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(
~ 2-hydroxy-ethoxy)-benzamide.

5 20. The compound according to claim 1, or a pharmaceutically acceptable salt thereof,
wherein the compound represented by the above formula (1) is any one selected from the group
consisting of:

(1) F-1 |

3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-3- [(formyl-methoxy-amino)-methyl]-N-(2-hydrox
20 y-cthoxy}-bénzamide,

(2) F-2

5-[acetyl-methoxy-amino-methyl]-3 A-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-

ethoxy)-benzamide, |

(3)F-3 -

25 3,4—diﬂuoro-2-(2—ﬁuom—4~i0do—pheny1amino)—N—(Z-—hydmxymethoxy)—5—[(methoxy~propionyl~am
ino)-methyl}-benzamide, '
(4) F-4 __ -
3,4—diﬂu0ro—2~(2-ﬂuof0~4~iodo—phenyianiino)—N-(Z—hydroxy~ethoxy)-5-{(isobutyryl—methoxy»am
ino)—methyl]-benzamide,

30 (5)F-3
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-{[(2 -hydroxy-acetyl)-methoxy-amino]-methyl }-
N-(2-hydroxy-ethoxy)-benzamide,

(6) F-6 |

3, 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-{ [methoxy-(2-methoxy-a
35  cetyl)-amino}-methyl}-benzamide,

(Y E-7



10y-ethoxy)-benzamide, and (6) E-6 _
5-{[acetyl-(2-hydroxy-ethyl)-aminokmethy11-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N4
2-hydroxy-ethoxy)-benzamide. 1520. The compoun@aecording to claim 1, or a pharmaceutically
acceptable salt thereof, wherein the compound represented by the above formula (1) is any one
selected from the group consisting of: (1) F-1
3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-5-kfonnyl-methoxy-aminoymethylkN-(2-hydrox
20y-ethoxy) mi L 8ho)- 11-2-(4- - - lamino)-3,4-diftuoro-N-(2-hydr
5-[acetyl-rﬁ)eﬁ%}(@%%ﬁgﬁeﬁnygﬁ)-é?glafgl}u%rgff?%-r%mo%gﬁ?{g o]q@IDHﬁXenylarr)]ino)-N-(2-hydrc§xy-y
ethoxy)-berzafiigesy)-byappie,
253,4-diflugnor28(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-ethoxy)-5-kmethoxy-propionyl-am
ino)-methyl]benzami {4) E- -Qifluoro-2;(2: )+4-19d05, -5.1(me _propionvl-
o2 o S R o) S [(methoxy-propiony
3,4-diﬁuor@nzﬁ{glfm@rl@ﬁ&h?@éaﬁﬂéﬁylamino)-5-{[(2-hydroxy-acetyl)-methoxy-amino]-metbyll-
N-(2-hydrqxy+ethoxy)-benzamide, (6) F-6

s situore Gty ode e amine) vl sl s o Gumgiganiatos

35cetyl)-ami enzam
amino)-methyl]-benzamide,
(10) F-10

10 3-[(acetyl-ethoxy-amino)-methyl]-3 A-difluoro-2-(2-fluoro-4-iodo-phenylamino)-N-(2-hydroxy-e
thoxy)-benzamide,

(11) F-11
5—{(ethoxy-propionyi—amino)~methy1]~3,4~diﬂu0r0~2~(2~ﬂuoro—4—i0d0~phenylamino)~N—(2—hydr0
xy-ethoxy)-benzamide, o ‘

15  (12)F-12 ' | -
5-[(acetyl—isopropoxy~amino)—methyl]w3,4-diﬂuor0~2»(2—ﬂuoro-4-iod0-phenyiamino)~N'—(2-.hydr0
xy-ethoxy)-benzamide, '

(13)F-13° |
5~[(acetyluhydroxy—amino)»methyi]—3,4-diﬂu0r0—2—(2~ﬂu0r0—4—iodo~phenylamino)*N~(2-hydr0xy

20  -ethoxy)-benzamide,

(14) F-14 _
S—{(acetoxy—acetyl—amino)»methyi]—3,4wdiﬂuor0—2—(2~ﬂu0r0-4—iodo»phenylamino)~N-(2-hydr0xy—
ethoxy)-benzamide, N '
(15) F-15

25 54 [acetyl_-(2~11ydroXy—ethoxy)—amino]~methyl}—3,4~diﬂuoro-2—(2—ﬂuoro-4—iodo—phenylamino)—N
-(2-hydroxy-ethoxy)-benzarmide,

(16) F-16 -
5-{lacetyl-(3 ~hydr0xy»propoxy)—amino}-rnethyl}—3,4~_difiu0ro—2—(2~ﬂuoro~4—iodo-phenylamino)—
N-(2-hydroxy-ethoxy)-benzamide,

36 (17)yF-17
5-{[acetyl-(2-hydroxy-2-methyl-propoxy)-amino}-methy] 1-3,4-diftuoro-2-(2-fluoro-4-iodo-phen
ylamino)-N-(2-hydroxy-ethoxy)-benzamide,

(18) F-18

5-{[acetyl-(2-acetylamino-ethoxy)-amino]-methyl}-3 A-difluore-2-(2-fluoro-4-iodo-phenylamino
35  )-N-(2-hydroxy-ethoxy)-benzamide, '

(19) F-19 |



5-Racetyl-methoxy-amino)-methyl]-2-(4-ethyny|-2-f|uoro-phenyIamino)-3,4-difluoro-N-(2-hydr
oxy-ethoxy)-benzarnide, (8) F-8 2-(4-eth yny1-2-11 uo ro-pheny lamuoro-N-(2-hyd roxy-ethoxy)-5-
[(methoxy-propionyl- 5amino)-methyli-benzamide, (@3#+-9

. 2-(4-ethyny1-2-fluoro-phenylamino)-3.4-difluoro-N-(2-hydroxy-ethoxy)-5-[(i sobutyryl-methoxy- am
ino)-methy 11-benzamide, - (10) F-10 105- Racetyl-ethoxy-am ino)-methyl] -3,4-difl uoro-2-(2- fl
uoro-4-iodo-phenylamino)-N-(2-hydroxy-e thoxy)-benzamide, (11) F-11

5-kethoxyprepigoyl-aming); 3ifodiugren (R iiugna-4-iogarahenylaning)oNtidyghenyla
xy-ethoxy?f)t}g%i&a%ﬁ@fg})ﬁg%@%&étﬁﬁgﬁ- isogrosgf?e?amino)-methyﬁ]-%A-diﬂ P

uoro-2-(2 R b - SIS PRERPEN RN Ny dro xy-ethoxy)-benzam i de, (13) F-13 5-
Racetyl-hygippxyzamino)- methyl] -3 .4-difluoro -2-(2 -fl uoro-4- iodo-pheny lam ino )-N-(2-hydroxy
20-ethoxy}-henzamide RO Y 20091 -3 4-difluore-2-(2-fluoro-4-iodo-phenyla
methyl]-32,{21?Ealﬁ%@oﬁég%@é%%%ﬁg%@%?ﬁ%ﬁéﬂderoxy- ethoxyg)-benzamide, ’ (1y5) F-15
255- it [acBipoidh{At %ﬁﬁ@ﬂ%xé’ﬁhlﬂ%zﬁ hyll -3,4-difluoro-2-(2-fluoro -4-iodo-pheny '‘amino )-N
-(2-hydroxygthaxy)-benzamide, (16) F-16 5- { [acetyl -(3-hydro xy -propoxy)-amino

Fmemyl1&{%&9&%«Ctrﬁﬁazé{%ﬁfllyu%gﬁﬁ 18‘;%858&%%1}%@9&12&1@ 3@?4%‘f]ﬁ%ﬁ?t@ﬁﬁ@?@%@@jgﬁﬂnylam
ino)-N-(2-hydroxy-ethoxy)-benzamide,
(22) F-22

16 5-{[acetyl-(3 ~methylsulfany1-pr0p0xy)~amin0]—methyi}—3,4—diﬂu.oro—Z—(Z—ﬂuor0—4~i0do—phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide,

(23) F-23 :
5—[(acetyl~eth.0xy~amino)-methyl]~2-(4-ethyny1—2—ﬂuor0~phenyla.min0)»3,4-dif1uor0-N~(2-hydr0x
y-ethoxy)-benzamide,

15 (24)F-24 |
5-[(ethoxy-propionyl-amino)-methyl] -2-(4-ethynyl-2-fluoro-phenylamino)-3,4-difluoro-N-(2-hy
droxy-ethoxy)-benzamide, : ‘

(25)F-25 |
5-4 [a.cetyl~(2-hydroxy-ethoxy)»amino]-methyi}—2-(4*ethyny1—2-ﬂuoro—phenylamino)—3,4~diﬂuor

20 o-N-(2-hydroxy-ethoxy)-benzamide, and
(26)F-26 . | | _ |
5~{[ace’iyi~(2-hydroxy—2—methyi—propoxy)~amin0‘]—methy1}—2—(4—ethynyl—2»ﬂu0r0—pheny1amino)-
3,4-diffluoro-N-(2-hydroxy-ethoxy)-benzamide.
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30(17) F-17 5- { [acetyl-(2-hydro xy-2-methyl-propoxy)-amino]-m ethyl} -3,4-difluoro-2- (2-
uoro-4-iodo-phen ylami no)-N-(2-hydrox y-ethox y)-benzanti de, (18) F-18 5- {
racety1-(2-acetylamino-ethoxy)-aminokmethyll -3,43ifluoro-2-(2-fluoro-4-iodo-phenylamino
35)-N-(2-hydroxy-ethoxy)-benzamide, (19) F-19 237 5-
{[acetyl-(2-propionylamino-ethoxy)-amino]-methyl} -3,4-difluoro-2-(2-fluoro-4 odo-phenyla
mino)-N-(2-hydroxy-ethoxy)-benzamide, (20) F-20 5-{
racetyl-(2-isobutyr ino-ethaxy)-aming]- [} -3.4-di =22+ =A:106 Q=
R
[acetyl-(2-Asstrglisaranyh ey aiinl ity FIRRITGRRIBIABY ZARRIrEI SPGB ighylam
ino)-N-(2-hydroxy-ethoxy)-benzamide, = (22) F-22
105-1[acetyl-(3-methy|sulfanyl-propexy)-aminol-methylt-3,4-¢if -2-(2- -4-iod0-
mino)—N-(2-hydrox%/?ef¥|rbxy - é‘ﬁl%%P%r%’aé)?‘?Ei*flﬁ%? @é&%ﬁyﬁﬂ ﬁg&éﬁlgg?%gﬁl@%%%ﬁg 8
yny1-3-fluery-pheniiaiinn)-8) AUfLOPEANNEHY G peearsstRsalh it 15(24) F-24
3-Ketho>;]y-pr§)[*)3ionyl-arnino)-methyli-2-(4-ethynyl-2-f|uoro-PhenyMo)-3,4-diquoro-N-(2-hy
roxy-ethoxy)-ben ide, (25) F-25 5- . ey . e . .
[acout (2-hydrony o AR P F LA AT e sl s i bish s amprsg o o
active ingredient the compound according to any one of claims 1to 20 or a pharmaceutically

acceptable salt thereof.

10
24. The preventive or therapeutic agent for a proiiferative disease according to claim 23,

wherein the proliferative disease is a cancer.

25, The preventive or therapeutic agent for a proliferative discase according to claim 24,
15  wherein the cancer is breast, fung, colorectal, prostate, liver, ovarian, uterine, or pancreatic

cancer.

26. Use of a compound according to any one of claims 1 to 20, for the manufacture of

a medicament for treating / preventing cancer.

20
27. The use according to claim 26, wherein the cancer is breast, lung, colorectal,
prostate, liver, ovarian, uterine, or pancreatic cancer
25
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20 0-N-(2-hydroxy-ethoxy)-benzamide, and. (26) F-26 5-
{[acetyl-(2-hydroxy-2-methyl-propoxy)-aminol-methyt} -2-(4-ethyny1-2-fluoro-phenylamino)- 3,4-d
uoro-N-(2-hydroxy-ethoxy)-benzamide. 25 30 238 239 21. A pharmaceutical composition comprising
as an active ingredient the compound according to any one of claims 1 to 20 or a pharmaceutically
acceptable salt thereof. 22. An MEK inhibitor comprising as an active ingredient the compound
according to 5any one of claims 1 to 20 or a pharmaceutically acceptable salt thereof. 23. A
preventive or the(rj%)e éi?e@gﬁ%é%@ %@f@ﬂ)@ﬁ{féﬁé’@e&i%@éﬁ@Mh&ﬁEbﬁ%f‘ﬂzElﬁ%ﬁeﬁxﬁﬁaﬂ@Hyedhegﬁ&dI@t the

compound according to any one of claims 1 to 20 or a pharmaceutically accegtaﬁ)li-:- saltltrge%ogrlo

24. The pPEFEhEVEIIHeapRARE SyBRTISFA M6 FEPRAE GRS X SO/ g o BIaim 23, wherein the
proliferativedisgrseuscalbaneaiptable sal2fhefdd. preventive or therapeutic agent for a proliferative
disease according to claim 24, 15wherein the cancer is breast, lung, colorectal, prostate, liver, ovarian,
uterine, or pancreatic cancer. ~ 26. Use of a compagund according to any.one of c!aims 1 tq.20, for
the manufacture 6% HiediasiHioror tReatRfy i prevRhing damearsager wit lfﬂfﬁ@ﬁslgna%%%)r@fﬁ to
claim 26, whasgin the.aaacer ishreastidurg: odtbredtaprastats, dverauohatians dtermeost pandieatic
cancer 25 30 239 28. A preventive or therapeutic agent for a joint disorder with inflammation,
wherein the agent comprises as an active ingredient the compound according to any one of claims 1 to

20 or a pharmaceutically acceptable salt thereof.

10



29. The preventive or therapeutic agent for a joint disorder with inflammation according to claim 28,
wherein the joint disorder with inflammation is osteoarthritis or rheumatoid arthritis. 240 ABSTRACT
An objective of the present invention is to provide c@ﬁ@pounds that exhibit strong MEK-inhibiting
activity and are stable in vivo and soluble in water, which can be used as 5preventive or therapeutic
agents for proliferative diseases. The compounds of the present invention and pharmaceutically
acceptable salts thereof are represented by the following formula (1): 10[where RI, R2, R3, R1, and X
are the same as deigned in the present patent agpHt&tpAT

An objective of the present invention is to provide compounds that exhibit strong
MEK-inhibiting activity and are stable in vivo and soluble in water, which can be used as
S preventive or therapeutic agents for proliferative diseases.
The compounds of the present invention and pharmaceutically acceptable salts thereof are

represented by the following formula (1):

R

©
N oH R
sl
i
X # Ry R,
CF (H

| 10 [where Ry, Ry, R3, Ry, and X are the same as defined in the present patent application].



