W/ 2007/ 1U7758VC |itili2UU //UUL012 1 Anti bacterial Agents This invention
relates to the use of a class of substituted benzamides and pyridyl am des
as anti bacteri aI agents, to novel nenbers of that class per se, and to 5
phar maceut | cal rT_p05| tions conprising such conmpounds. Bacljggr ound fo t he

| nventi on I\‘Ifaﬁ’i’y ]é'l 28ses of antibacteri al agents are kn5§vh"’ NPUAT ng the
penicillins and cephal osporins, tetracyclines, sulfonam des, nonobactans,

f I uor oqui nol ones and 10 qui nol ofatbacieral Ageysosi des, gl ycopepti des,

macr ol i des, pol yrryX| ns, I i ncosam des, trinethoprim and chl oranpheni col . The

f undanment aI nmecha cti QN of the i bacter.i cl.asses vary.
Bacterial r& 'E‘feaﬁ%%’%f% ﬂ"f YERGHA ClaRt P%%'E?tg tetgﬁgnqagu g?lngvm ng probl em
Accor di ngl yfidtdangdes asandibacierial agantsy tovesvel membére ofthat dlass pal s mndtd ve

anti bactkeri rﬁ&% SR mechani snms of action
fundarretrslt alp?'br di %C?e%t ﬁ@%ﬁ%ﬁﬁp&%ﬁ%ﬁuét{@h QB%%Armngst the Gram positive
pat hogens, such as staphyl ococci, streptococci, 20 mycobacteri-a and

ent er ococcCiBack&8irsfto Me |$.wrﬁbms have evol ved/ ari sen whi ch nake them

particul arl ficult to np) es .of .such sirains are

net hi ¢il | | Ef"é’scsa??%sn?fag té?ﬁf‘?y' g‘él%e%w S peﬁ’&?ﬁ?@f‘?l in resistant
coagul ase megwtivsperirs, aiﬂawwmc sulfoOARIBEIS Imonpbantams, [fluorogwisdisteardnd

St rept ggoc cium In

Ui o of 0 nanoBREh S foRiies by dpBpiiel AnaabiRgl. fephERE ENBIAR.

devel opnentirimethapiim aade raraph%kg?ehﬁbewneﬁmn@ie'ene%de@s gt action pHtheschat ar e

ef fective a@ahdttdral dess8E @M ng nunber of resistant bacteria, particularly
the vancomycin resistant enterococci and beta-lactam antibiotic-resistant
bacteria, such as nethicillin-resistant Staphyl ococcus aureus, is of utnpst
i mpor t ance .Basgel resistanvdesio @ran asovireanibadtertaisnis iacdesveiin probl&hﬁheairdlhglyt he

phar mageut i i r r p of well
Conser ad g5 bl Aoehn R or RRBUIEwbaRT bOGRS Speligli ) of

wi de rangethﬁsetibﬁibéw mechanismsioé petioadyrideimentally differentdrop tbe&hgwnli f f er ent from
those of tRheepioteins involved in cell division of mammalian cells. A
nunber of conpounds that act on conponents of the cell division machinery
35have been described (GChashi, Y. et al. J. Bacteriol. 181, 1348-1351

(S 19g9)I Jemﬁn@stthéeam@bsimtg_ﬁmlgé@s, M:L@mﬁ4l g%lazci:ﬁ%ﬁ%;ﬁd&&o % éi.ZO%),

ut her et at i onol. Chem - .

2007/ 10075 RER AL SORPERCS ToHs GBI SRS FATG SNl vePresB it Rel . Acad. ci

USA 101, 11m&pmm1y(cmﬂﬂ#)te ehddicgte. Examlesad)f sdch Srairls. ar€hmethicilBY 8, 44424- 44428

(RE,\S ggl) ds, %’tarlr:t Slfaa{) h?igc&lcus] all(/fé\% @%"fﬁ(’ te tth%hﬁﬂg i"%ﬁt ?%gﬂa%%ﬂ?dég" anéoth Z)kes

at at Biol S@Wévﬂpcozed Wﬁ)@wlmee%o@f;ept@ecq‘uarpnetzmmqe aridrovltichas been

directed atregléim@:%d%ea@eémﬁlmoewo&tﬂmpua emerg%hc@bnﬁuhﬁ’dmgz%ms@ﬂl vities
t hat cgg bgaas sayed. in vi nat el e conpounds
d

(0]
descri cteta. thg ?W@PPH‘SU@“PB’{‘L&HQ\V/QI%QePtégflﬂBdP\é%\Wde%ﬂfoPé?gP'? fare
phar macol ogffective pysipsitie @swing numbsacoinesiqart ibhiterid, partidGl &y 0é Descri ption of

the I nventi i S I i i e fi.ndi n t hat ss of
subst | 1 ut e BamD A AR b N AP dumo B e B B Ty as

evi denced ey mathicitintésintand Stdphrioencicad ayewsishof bimastinipertanaef t hat cl ass. The
conpounds exhibit activity against strains of G am positive bacteria, such
as staphylococci, clostridia, |listeria and bacilli, for exanple 15

st aphy B8c o &ellgivisiandhas beep aisepsigerable injerepita derhaimaacedioshingusiy G Gus

haenol yti c@gamc&@mmmgoﬁewm%hs&@taée@prbieuﬁ thdildfd &l s, Bacillus
anthracis an he i.nve %I on {5\fltl not lim ted by any

particul ar © W@aﬁ@s‘ %wﬁ@ﬁyé’y? H’Ejerfﬁ?ﬁ‘?a‘ﬁ 2GEER. angt thelretitiesae conpounds, it is
present | y - bepletetyddiffdrant fimurcthosecdfithe pryteirs immtiied ireabll jvisioneof aeimroaliad s

hi bi t | | | i pti
of 't he. 1 o it A iangePbrAmpOlit e Bk AshobBort Sfing Bl dNiGRH rBENST ey b | 0"
provi déd t HT@VQJB%Eﬂcﬁesarlt@ér@b@ﬁhd Ywki ath). Bsctaﬂ@utﬁét 1345861 6892ani de or

pyridyl am gSnrﬁrﬁgsf QWE‘Q élbarg(ﬁﬁed‘t]%ﬁ{ i2, 5'??(515?‘316(20 ) &), SAhBhE, ABeEeaf, in the
manuf act ur e ob rTEg for use in treating 25bacterial infection:

wherein R &9 erﬁfdf‘ﬁ(fe‘h”@r@@?’)z or 3 optional substituents; Wis
=C(lii)- or =11-; WD 2007/107758PCT/ GB2007/ 001012 3 Rl is hydrogen or an
optional substituent and R2 is nmethyl, hydrogen or fluorine; or RL and R2
taken together are -CH2-, -CH2CH2-, -0-, or, in either orientation,
-0-CH2-, - OCH20H2-; R3 is a radical of formula -(Al kl)31-(4-(A k2)3-Q
wherein m p and n are independently O or 1, provided that at |east one of
m pandnis 1, Zis -0-, -S, -S0)-, -S(02)-, -NH, -r?gcHo-,

-N(CHZOFG) C(:O)-, -0-, -(c=0)-, C( 0) 0- or an optlonally substltuted

o g, R I T - T . o~ 2 ~




20Q i s hydrogen, halogen, nitrile (-CN), or hydroxyl or an optionally
substituted nonocyclic carbocyclic or heterocyclic radical having 3 to 7
ring atons; or an optionally substituted bicyclic heterocyclic radical
having 5 to 10 ring atons. In other broad aspects, the invention includes
25(1) a nmewpshepiorisgkeati ng bacterial infection in a subfecB2®uybiieni ng such
i nfection conprising adm nistering to 2he subject an anount of a conpound

(1) as def'mzﬁealaweefa'a‘»tﬁr&d waﬁna:caHOSel rmsﬁbnm b%aﬁeﬁus@é (HoYMAng(J.1) a method

of treating bacterial cont conpr.i’'si ng appl ying to

the site of® §{Jéﬁ3'@o‘ﬁlﬁ%2r7§tﬁf‘ﬁ4ﬁﬂ4%§n@9?ﬁ) %”ea Ec'-oﬁf)i?fu‘hd\" 'm)"""-‘é’s defi ned
above, 30sufHehitreRts0! 011-ni (aomz)méwem,a CostamBord Med Chemarpaund (1) as

defi ned abqy, . fre ty (1v) a
conpound (%)1%?;1?%&6@@(?"3%&? g% ‘ﬁé'@hiEhnE% ?ggt .92{&9 %act 3?‘56351’ gﬁ?%ttl on;

Sorre nmerfbersosheffarhieasdieas diredteccaipolitnd srothit, isingel it bips el bactian)icaibove ar e

bel | eved noygliidsindtdah be G¥8yEd Mo, BRbLRRAL MARL BOCAARpdes al | such
novel nenbers ass. - WD 2007/107758 CT/ B20071001012 4 Thus the

i nvention aqe§?f'bieﬂéP iﬂﬂ@ﬁh‘?ﬁ@\?@ reiinpn IMaRetaRRY.Rdesable phatmacalegigalbenzani des or
pyridyl am dgspetiesiop UARHoan Gpéaificand salts, hydrates or sol vates thereof: 149
S5wherein Wis =0(R1l)- or =N-; IRl is hydrogen or an optional substituent
and R2 is hydrogen, nmethyl, or fluoro; or RlL and R2 taken together are

- CH2- , HCHZEDdPPescriftionaf thel Invartibier ori entati on, -0-CH2-or -OCH2CH2-; 114
and 1115 ar‘ﬁﬂlié F}%}%B&pg%a&é&’or{ %Fﬂﬁ@nf{ha%"ﬁ Lot s%stlgﬁlﬁ {2z id80 5O 18

hydr ogen wh uor o or o; Is a radical selected

f rom t hose Ryfidylateidgohasantiprpterist MNIQ@S@VHBWW %i"ﬂ’ﬁ“%ﬂf b@@i@%\ﬁ*\ﬂ@“ﬁ%g
ﬁolpos' tion l{y%?ﬁﬁér@ﬂﬁhéﬂbla%é'bllﬁelcbhhb&%ds exhiBit éctllvatw\éy%f r%% ét{a@ts'(gdﬂé’rﬁf Ogeln

al ogen, nitrijle oxy r an sti e rmnocyc ic
carbocycl i (?08'?“’?1%@%"@0%5@ S@Bﬁﬁ%ﬂcmh ﬁ‘fga% t[%a &9 bagyl g‘l KRMPIg,  an
opti onald y Stadislocbetue duleus, \Siéphylobedces epw@’m;cﬁs rsaa;«hhgzlad:odoasmamgw@ﬂbus 10 ring
at ons. The S i of formula
(1D and <& nﬂ‘é‘?&%@ ct%LEQa gﬂ@gt %éﬁé sutg}}/% é%‘é)(;@%ﬂﬁraﬁ?? ORP BRI us
2007/ 107758REHsCRDiEd thednvEoton is not linfied RY enDparigwar Bypetiresis as thfher ogen, net hyl

onfl uor o; a}ﬂél:ha%sm%f aiof f !h@%n%&ﬁd@'l%'p%eﬁt@ HeﬁéJéH'ti?at@béF)actlﬁtﬁ@r m nol ogy
As used herein, e term whereéin a apnd b _are integers refers

to a strai gARdigied W*&ﬁ@ﬂ@@'@'ﬂél"}’? QA‘I“Q?P" diige firoygAndpgtP §fZa to b car bon

atons. Zthus when a is 1 and b is 6, for exanple, the termincludes nethyl,
et hyl, n-pr DE:Q -pytyl, isobutyl, sec-butyl, t-butyl, n-pentyl
and n- hexyl%@%@ﬂ@%ﬁﬁ’ﬁh@é term "dival ent (Ca-Cb)al kyl ene radical "
wher ei n a diwdoidingrtea broad gepect pithe ingention atheratispravidel! thedse ol bon chai n havi ng
froma to hy Qfﬁmmﬂ% s%E&itﬁtwbélﬁ%Ede%}F }éﬂh@er@f‘?&rmu?tﬂ o §sg,| ncl udes,

for exanple ene ene n- but yl ene. 15 As used
herein t he hyedis, of wa@)ywaﬁ@éﬁthe mm@gew %faai'ﬁ%f"‘@”!ﬁ"bfof H%eb'@érpé"”}gef ers to a
st rai ghts orpgbfepaGitedioghai n al kenyl noiety having froma to b carbon atons
havi ng at | east one doubl e bond of either E or Z stereochem stry where
applicable. The termincludes, for exanple, vinyl, allyl 1- and 2-butenyl
and 2-nmet hyl -2-propenyl. 20 As usedgherein the term "dival ent

(Ca- Ch) al kenyl ene radi cal” neags a hydrocarbon chain having froma to b
carbon atons, at |east one do ongH, and two unsatisfied val ences. The
termincludes, for exanple, - (vinyl ene), -CH=CH CH2-, -CH2- CH=CH,
- CH=CH CH2- CH2-, -CH:CH-CHZ- 2-, -CH=CH CH=CH-, 25 -CH=CH CH=CH CH2-,
- CH=CH- CH=CH- CH2- CH2-, - -CH=CH, and -Cl=CH Cl - 12- CH2- CH=CH-.

As used herein the term"’ Ca @ral kynyl" Rherein a and b are integers refers
to straight chain or branchedpghai n hydrocarbon groups having froma to b
carbon 30atons and having in addition at |least one triple bond. This term
woul d i nclude for WD 2007/107758PCT/ GB2007/ 001012 6 exanple, ethynyl,

1- propynyl ,whkreiand 2- but ynyl, 2-nethyl -2-propynyl, 2-pentynyl, 3- pentynyl,

4- pentynyl y 5- hexynyl . As used herein
the term"” ci*?egfb% %&Q}l’gm%o k?/)rébf" ﬁ%&ﬁ??%ﬁﬂwt éﬁ\g\her ein a and b are 5integers
refers 3o a dival ent hydrocarbon chain having froma to b carbon atons, and

at | east ongid=¢Rleoapd. The termincludes, for exanple, -GEC -Dee- OHr,
and




As used herein the term"cycloal kyl" refers to a nonocyclic or bridged
nonocyclic 10saturated carbocyclic radical having from 3-8 carbon atons and
i ncl udes, for exanple, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, cyclooctyl and bicyclo[2.2.11hept-1-yl. As used herein
t he unqual iWwoed71eran "aryl” refers to a nono- or bi-cyeCT/cBoar/eoegclic
15aromatic radical. Illustrative of suxh radicals are phenyl and naphthyl.

As used herein the unqualified term"heteroaryl” refers to a mono-, or’
bi-cyclic aromatic radical containing one or nore heteroatons sel ected from
S, N and 0,Ridnbydregen eaas optigapleabafitipal artRa et RYHBIRFY dberne; oiflys, or one
such NMoONOCYHHIRG, tékeh Sogafi@r 2T, NUTIRCYL], LO-, & Wl eithémgiientetion; hoatie—f used or

directly | I‘ﬂéﬁzg] y a covalent bond. Illustrative of such radicals are
t hi enyl nyl, furyl, benzfuryl, pyrrolyl, imdazolyl,
benzi m dSazoI yl, thi azol yl, benzt hi azol yl , thiazol opyridinyl, isothiazolyl,

benzi sot hi agq% ¥'rad103¥(§]f§5r91|ulél-fAIQ?,,E@'iGéIK?P- pxazol yl, isoxazol yl,

benzi soxazol’y I'sot hi azol'y nztrlazolyl t hi adi azol yl ,

oxadi azol yl, pyridinyl, pyridazinyl, 25pyrim dinyl, pyrldazinyl triazinyl,
i ndolyl and i ndag Ia)ﬁhna?émuaﬁﬂldé\ﬁry@da1tﬁewuématlatiéaepbﬁe%m p@ﬁaﬁr ocycl yl1”
or "heterocyclic” |ncludes "heteroaryl” as defined above, and in addition
means a nono-, 6rbi- cyclic non-aromatic radical containing one or nore

het er oat(ons sel ect ed fromS, N and O. 30IIIustrative of such radicals are

pyrrolyl, furanyl n i r| oI o zol yl, isoxazolyl,

t hi azol yI %Ji]fén %"ﬁ'zé%? }géo? gz@ﬁ Cn N p’y%’kcﬁ Qé ., pyrimdinyl,

nor phol i nyI pi pEEfH 1B(FQ) -On@OE'yPPflonﬁlmﬂtlbﬁitittﬁ% divaler yiane , pyranyl,

i soxazol yl , be”%b%béﬁﬁ&&rﬂeter&@?:lf&%ﬁ@ﬁﬂhﬂ@ﬂﬁ'ﬁiﬂg at&thd) ok SR BEHAY henyl :

mal ei mi do and succi fi m do %& / 107758PCT/’ GB200 /001012 7 Unl ess
ot her wi se speci priRsytutsd divale B‘ﬁlfcé‘kf'etP'f?chi? fadicat haying oyt 10 fiRg aferEm

"substitsuted as applied to any noi ety herein nmeans substit ut ed vvlth up to

four conpati bl e ,gubs yent each.o iC e for
ol o (G - Cof i B AR BuorBlf el 8d cesbs elERE SRS SRR 081 oy

hydr oxy, hydr ox\eCs aﬂi&)mrieyadtcammmmv opfimralnietroin@e wits oabky| |

(CL- C6) al kyl t hi gy __I___ fI o] fully or
partially fluori na?@c?g(%lrap&) al %Q})) i)o NB )I(-)F/‘Pg?r N@?—!z%l alaﬁél thio such
as trifluoronethyl, trlfluororrethoxy, andtrlfluororrethylthlo nitro,

nitrilegq-CN), @qehgdf@gen REEFBA, nitrPNEORX ¥s hyRRiXPIC Ghioptidhellyesubatitited O

het er oaryl oxy with 6 ri al ons - SCPRA,
"CONRARB. . - 802NARREEcfireRERo %%M%"%%@ﬁb 7 "%%%#{ N \RBSCRORA
or - NRACONRARB \mblmneilyrsuﬁﬁltmadl bigR:lia heteracyldip eaviibahibadvinghitd 10 gieg awmsa

(C1-Co)al kyl group or, in the case where RA and RB are |inked to the same N
atom RA and RB taken together with that nitrogen may forma cyclic am no
ri ng. \Wer &npiner rogrsaspedie e inyedigaingludephenoxy or nonocyclic heteroaryl or

het er oagsyl q Eén%tﬁd%l oP trB4tin b'ébt@ﬁal@{f&!i‘ﬁn mtmbjéhwbnﬁgsﬁmr@é&a{ yl ring thereof
may 15itself be substitu bove substituents except phenyl

of
phenoxy, h&@ﬂﬂ?@/?drﬁP'sﬁeﬁ%Pd%‘? %béﬁ?ﬁla” ?‘XHW”B B3 campouad (ke qeiiae -
"substi tuerﬁbovérawua&mmﬁhﬂi& badi&ial groafpi ng speC| fied groups. As used her ei n

the t

e e A AR AT AR A e Ak AR BB R 5 Y

i ncl udi ng phasitest euthi contamjnation epembiirg ofatarspound (haddafieed shayk, as al kaI i
met al hydr %ﬁ@f’eﬁt’toﬁm%nt b%flghél'ﬁ}d%g pot assi um hydr oxi des; al kaline earth

met al hydr oxi cium barium and ma%nem um hy dr oxides; with
organi ¢ badlixa EOT@OUW feengafines ghaye &rivsein L8 P‘F}@“reatme”t of the human
tris(hydroxyapt hyl )am no- met hane, L-arginine, L-lysine, N-ethyl piperidine,

25di b | | i . basi f
sal 'ts,e”izﬁcm?ﬁa"%%aﬁ (S et tePea fryR S taATeire bad et B o cani ¢ caras

e.g. wth hydrohallc aci ds such as hydrochloric or hydrobrom c acids,

sul phur4sC o méPnBJré §ftf’%‘§bs9 Ot cBr‘Eg&'{H&Qrdbﬁeé%g%rﬁnHQ (f)PSoJe'ah@bel%O Wth
organi ¢ aci ACeT eic, malic,
salicylic, @W@Mmbewnwmhﬁﬂe%ﬁﬁbh@mﬂwonﬁmbd$%@H@§®P@ﬁ%ﬁ?@beBGB@ﬁ20|c
benzenesul fgpkc, glutamc, lactic, and mandelic acids and the |like. For a
review on suitable salts, see Handbook of Pharmaceutical Salts: Properti es,
Sel ection, and Use by Stahl and Wernuth (W1 ey-VCH, Winheim GCernmany,
2002). The term'solvate' is used herein to describe a nolecul ar conpl ex
conprising the 35conpound of the invention and a stoichionetric anount of
one or nore pharnaceutically accept abl e sol vent nol ecul es, for exanple,

et hanol. The term "hydrate' is enployed when said solvent is water. WO
2007/107758PCT/GBZOO71001012 8 Cbnpounds of the |nvent|on mhlch contaln one

. o - Y o



0 NH2 R2i 0 R3 25wherein R2and R3 are as defined with reference to fornmula
(1) above. In a narrow subclass of conpounds for antibacterial use in
accordance with the invention is concerned, including those of formula (IA)
above, Rl and R2 are hydrogen; and in the conpounds of fornula (1B) above
R2 is hydro@ee7/109/58n the radical R3, p nmay be 0, and RCHEHAHZETO000Zay be 1.
Alternatively, p may be 1, and Z may be4an optionally substituted
carbocyclic or heteroaryl radical having 3 to 6 ring atons or an optionally

sgbst it KL edhbimlgihb wsﬁmalsa/ﬁbmd“es%vé@&nﬁfowsmch af @Bétttd?ﬁ%ﬁﬁﬂihnﬁdg(szl &g) r iQng
atons, which is || e - .
part of R3 vid" PYrHQaTgP%‘grﬁor@ﬁa HEQN?’&?;%PF E\.’%%S orégg%ﬁqg%re%f di val ent radicals

Z in this enmbodi ment include thosagsel@cted fromthe followi ng, in either
orientation: NNN WO 2007/ 107758  GB2007/ 001012 10 I n anot her
alternative enbodinment p is 1, & Ts™RRA, optional |y substituted,
nmonocyclic non-aromatic carbocyg o heterocycllc radi cal haV|ng 3 to 6
ring atons 10or an optionally sub ned bi cyclic non-aronatic carbocyclic
or heterocyclic having 5to 1 g atons, ich is linked to the

-(A k1),,,- part of R3 and to = (Al k2) - art of R3 via ring carbon or
nitrogen atonms. Exanples of Z rddicals, which are optionally substituted,

in this enbodi nent include thosdsel ected from the followi ng, in either
orlentatlon )(aN17-' N 15 In the conpounds with which the invention is

concer ned, qNHBFbéf’J\mXS Q%th) h& ﬁlUlﬁ‘" 'is%&r@%gqr aﬁ%ﬂ%! gﬁdﬁlﬁel’gfanéﬁclg conpounds

di scussed abo r adi cal

sel ected fromfﬁ[ﬂ?g%’ﬁ mf"\'i‘@ ‘HIﬂV%{Pé)ﬁﬁ1 9N e dpleeq foge ?)’é’é"rﬁ'@al “8:GHare it i°Fi ed above
but with one di eitheeorientiin, sO-CeighovaO@iCiHes Ry et Rycfre Bepmbdasfly feramrt h hydr ogen
or an optiona dchi%l-bbéxtdnfe‘d?ﬁ aﬁxd 'H’lsthk}&roﬁé?\rmﬂé'ﬂ\g%th\é’l i hud%‘bféﬂlowﬁnd t’i‘V@Qt' on is

concer ned, an e su Sses or enbodi ne such conpounds
di scussed abO\f@d'ﬁ’?’%‘ﬂ%’}e&f’°W\t?ﬁiﬁ E‘Q g"beP'ﬁ" BjA- dwgﬂhﬂg"’ﬁ ti9asses of
conpounds i t tpowitierdé optiosally sebstittiedin | s concer ned, it is typical that the
radi cal 1R3, when fully ex{ended, does gxceed thegl ength of an

unbr anched sat urat ed @ r bgn cham4?1}a @ﬁm%a& i e does not
exceed about ' 16 Angstr ous exanpl | engt be equivalent to
that of an 30 unbranched saturated hydroc rbon chain from6 to 12, or 9

to 12 carbon atons, ie fronf\about 6 to abOut 14, and from about 10 to about
14 Angstroms respectivel y: WD 2007/ 1077518PCT¢1682007/ 1012 11 In the
h{g'ml e

conmpounds with which t ation is nc?,er/ned, AHE ) Alk2, when
present, nmay be, for exa , optionallyp-slubstituted rai ght chain Cl-Cs
al kyl ene, C2-C6 al kenyleng, or C2-C6 al kypyl ene r adi cgg s, each of which may
optionally termnate with or beinterrupted by -0-, -S, -S(0)-, -S(02)-

-NH, -N(CH3)-, or -N(CH - -, -0- (C—O) -C(=0)-0-. Any

optional substituents Qy opt| t tuents present in Alkl,
Al k2, Z and Q may be se g d from ~ EXa met hyl, -0CH3, -CF3,
-0CF3, ethyl, cyclopropyl, oxo, hydroxy -CI -Br, cyano, acetyl,

am no, nethylam no, 10 di fret hyl am no, acetl-yl am no, carbanmate, - CONH2,
nitro, -COCH and - CH2OH. Conpounds of formula (1C) per se, and salts,

hydr at es or SG'JIHéwirﬁslstHSl@’E:@@lf haleyes triittilfce hidrakyls bi encipti@sihestbstinfied he inventi on:
R4 O NE-12 15 cn) c\éﬁt}o crcquﬁ'e’)eroc lic au’cal h%xﬂ?to%ﬁlé%ﬂ)ﬁg (9 an optional

substituent an y R2 taken
t oget her are ogpqually su CVC'LCG@‘e"OGYC"C fﬁq'cé‘lhﬁﬂﬁﬁf’tﬁ’rmé'ﬁﬁ é‘t"f"é-n - 0- CHz- or

- OCH2CH2- ;120 R4 and R5 are independently fluoro or chloro, or one of R4

and RS is hydrﬂgﬁ-{\]’?o h%lﬁofngﬁd ?tngﬁé'l p)frﬁyl%ljnﬂgf:&n {m&l}{f%rl’rﬂ a anro]{ s% I's a

radi cal selecte se o oW ng ch any
vacant 25ri ng y&raies poiplvpies B8tknal |y substi t ut ed:



WO 2007/ 107758PCT/ 0132007/ 001012 12 wherein Qis as defined in relation to
formula (1) above, and wherein any unsubstituted ring carbon is optionally
substituted. 5In conpounds (IC) it is currently preferred that Wbe =CH
and FI 2 be hydrogen. In conpounds (1C) O in radical R3 may be hydrogen or
optional | yVHUuB8Y1¢H8ed phenyl. In a particul ar subset BET/6BHpGMMAIS (1 C), R3
is optionally substituted quinolin-2-y$, 10benzothi azol-2-yl, thiazol-2-yl,
t hi azol -4-yl, thiazol-5-yl, oxadiazol-3¢yl, oxadiazol-5-yl, oxazol-2-yl,
oxazol -4-yl, oxazol -5-ylor thiazolopyridjn-2-yl. Optional substituents

whi ch may be present in R3 in the er se aspect of the invention

i nclude nethyl, -OCH3, -CF3, -0CFH3, c¥cl opropyl, oxo, hydroxyl, -
15F, -Cl, -Br, cyano, acetyl, am t hyl am no, di et hyl am no,
acetyl am no, carbamate, -CONH2, nitfo, -COOH and - CH2OH. Conpounds of
formula (1 D) per se, and saltsfgbﬁﬁmates or solvates thereof also
constitute a distinct aspect of the inventign, 20 WO '

2007/ 107758PCT/ GB2007/ 001012 13 BN -12 R3( wherein R2 is hydrogen,
nmethyl, or fluoro; and R3 is as défined in relation to fornula (1C).

5Speci fi c exmmgm Rsistiydogam aetas owlidio; whd &) istReiefildtEn téi@dnitsfoamger ned

i ncl ude thqﬁg of the Exanples herein. There are nmultiple synthetic
strategies t the synthesis of the compounds (1) with which the present
invention is concerned, but all rely on known chem stry, known to 10t he

synt het isc q@gﬁmbﬁ%fhenist. Thus, conpounds according to fornmula (1) can be
synt hesi sed according to procedures described in the standard literature

and are welAS-YRBAPrepiheR Mo ffe-Galii" avhergin @ grd by pte integesE faferstg @ er at ur e

Sour ces ar etraigHvabefhéd ¢l HkyRarhINIa0hg froM 6 ibldafdn GWML Thus whedBr ch,
" Conpr ehensi.v

Organi. ¢ Transf o tion", 2nl Edition (W]ey), R C Larock ,
Fandbook ot LR Py dpr amBle ChE s Biivalnit Brotopeh RYRABI™ A R
Kat ri t zky) ,buty sobulyia s¢d-lolte 3-sityt m-@estyl andrdhexgl. " Synt hesi s”, "Acc. Chem Res.™
, "Chengy ReV, or primary literature sources identified by standard
literature searches online or fromsecondary sources such as "Chem ca
Abstract ? d¥ uspdhereindheterm Jeiadand Guarfeidplvlene nadicab evhgradpaeedib afor exanpl e, by
i ntroduct i Gite@drs fdsrs (PslbA@hten bMIrkbarBon driiraliAh RBmQ B @rddRGtdwdr oxyl  gr oup
of a conpoung él“% 25 qq%%%) Furt her getglls of the synthetic approaches
and scheme@f &0 tizaliglied yalpages oHegprm inglugss, Fﬁ’?é?i‘péeff@e(tw[%‘ea‘?@y[%ﬁewen inthe
Exanpl es hergbpylene\&Bd 206ifleh@7 758 PCT/ GB2007/ 001012 14 As nentioned above,
t he conpounds with which the invention are concerned are anti bacterially
active, ‘since they inhibit bacterial growh. They are therefore of use in
t he treat méstused hiraiottes ieah “(Catadelkeap Wwherdiuaandb aredniegers neferato ani nal s e. g.
ot her rmmr%krﬁighlkﬂrE%pﬁé%h%ln%nﬁ%i&?ﬁﬂﬁﬁm%g (fzblci%’ i:‘%ﬁoﬁ letﬁlgpmd%} I nhi bi t

grow h of 5 G am positive organl snms such as S su I's Tand

St aphy! ocodgagke Bls boRd ol Barchetarepshamisty aderadirlieada: g l%Pam negat i ve
or gani sms  alch@les, lfbr adaimbleDanyinidr stapad-duball dnbe-rmaegitirepgigse | evel for any
particul.ar patient will depend upon a variety of factors iIncluding the
activity of the specific conpound enpl oyed, 10the age, body wei ght, general
heal t h, se)As wdedbereinitineteoh "diciiEnh{GiGpikeoyiene radical” okamdnhytratartahi on, rate of

excretion, gLy 9&?)‘?7?%&2 glttﬂé BRaBRatbRS, a?n?et\éﬁt; Jn%%:lo%le tbgﬁc{, RAY Mo;ﬂs’gﬁsgig# Sease

under goi ng thera is required | harnaceuti ca e and
perm tted daleeesw]he tepe ingdes: far axampls: -eHr@ciinylens) aiCH=6it-Cdai 1Offzdosages can
vary w t hi mHsiole, CHeChscrpeHW-tH=ba-adidist@sl- LontOR-dindtiki dual requirements

in each_particular, L 19, Typi cal however, the dosage adopted for each
route ad ﬁ#@??h%ﬁgﬁHﬁhgﬁkéHégﬁﬁgﬁﬁﬂfggfaﬁﬁ#ﬁFEFQFQH: Ho8dt 0 adul t
humans i s OGCHSCH-CH-CHh&CHaPHcg body wei ght. Such a dosage may be given, for
exanple, froml1l to 5 tines daily. For intravenous injection a suitable
daily dose is fromO0.0001 to 150 ng/ kg body weight. A daily dosage can be
admi ni st er @ uged bersinfiy temal s daaliynylainweid arrgd baraintigeisdefdrs20 dose schedul e.
The cormou@9§igwch£snwﬂb.fahoﬁee%hammméef?&raﬁ%@%%ﬂn;ﬁo Mo BeafipfPar ed for
th thel¥ pha

adm ni stration by any route consistent € rmacoki netic

pr oper tPes atainid avipy iy addifighpldegst ogg trigle dend. dhisderenvetidinclyds 9 i ons or
suspensions. The orally adm ni strable 25conpositions may be in the form of
tabl ets, capsul es, powders, granules, |ozenges, liquid or gel preparations.
Tabl ets and capsules for oral admnistration may be in unit dose
presentation form and may contain conventional excipients such as binding
agents, for exanple syrup, acacia, gelatin, sorbitol, tragacanth, or

pol yvinyl - pyrrolidone; fillers for exanple |actose, sugar, nmize-starch,
cal ci um phosphate, 30sorbitol or glycine; tabletting lubricant, for exanple
magnesi um stearate, talc,



pol yet hyl ene glycol or silica; disintegrants for exanple potato starch, or
acceptabl e wetting agents such as sodium | auryl sul phate. The tablets may
be coated according to nethods well known in normal pharnmaceuti cal
practice. Oral liquid preparations may be in the formof, for exanple,
aqueous or W@ 007/8@Epensi ons, sol utions, 35 emul sions, BOFGBHOGIOIER| xirs, or
may be presented as a dry product for Geconstitution with water or ot her

sui tabl e V%lhaxﬁbi@ QB 8-prSEnyl SUERG RLEIMING, RHRRR- Qip@s)ﬁyi @yerﬁ#?@rf 8l nb -
convent i ona ives as or exanpl e sor ito
syrup, 6@9?1%9@@@@%@%?% ér}%éyfﬁ‘g?’ﬁfﬁ ®RPYul ose, gl ucose syrup,
gelatin hydrogenat ed edible fats; e.rrul sifying agents, for exanple lecithin,

sor bi t an p@gg%%@ﬁ&rem {163 Ahtlont RIS SRR WlkeP WREIDLY, Y | C U

edi bl e oi or exanp i onat ed coconut ol oily esters
such as gl y@%@qrﬁ@ferﬁf%%ﬁ'}f@ﬁ@ hyfirgeasbon ehainchaipp frameapleds Garl?nﬂ@@m@ﬂd ves, for
exanpl e Smgk auk e tHIORHd. Prdiseh MENBES FQ@AKEMAE, -BREDI.6=COH). aAdd | f desi red
conventional flavouring or colouring agents. For topical appl ication to the
skin, the dftgCrey-be made up into a cream lotion or ointnent. Cream or

oi ntment fornulations which may be used for the drug are 10conventi onal
formul ations wel| known in th for exa as descri bed in standard
text books. 4 13RS hersBal ford "treBaRbfefareloet T OTHCIBRA PIEO RBRR I For ¢ opi cal
appl i cati Omamtéd]earmwchctrhcﬁcaihmmm B gweteh® atiging aicddineludes| fot | on or

suspensi on e Addi ti ves,
for 15inst a%%néaguc}% fo@%b@u%ﬁﬁhtb! #&%&wﬁ? Q|h ﬁ{pﬁﬁgﬁe%gﬁ gcﬁg%c igrrlﬁj edeat e;

pr eser vat i pieyclpi@dd). Uekntd-vbact eri ci dal and fungicidal agents such as phenyl
mercuric acetate or nitrate, benzal konium chl oride or chl orhexidi ne, and

t hi ckeni ng agents such as hypronel | ose may al so be included. 20The active
i ngredi ent Asglped hergingie WW@&%’%&%&?@W@P&MW Prpi-gydlie gappeyelitedi um

ei t her 13ubcrdnadtic easitay. liuRtrativelor avtRItadicdly are@hehyh biidRapheiyl. ar | y, or
intrasternally, or by infusion techniques, in the formof sterile

i nj ect abl e aqueous or ol eagi nous suspensi ons. Dependi ng on the vehicle and
concent r at iAsrused bereinttheeundualified detmehetamanti oeferssip anderd-.ar bigéys®ol ved in t he
vehi cl e. A%v&%tggﬁcma?Lama.aﬁ%w@smora%s rd¥forfls dREA] ERRSAGShAG! &

preservative an erin ents can be di sso in the vehicle. Since
t he conpourftFdRe faslicals: "@H‘"Qﬁ%ﬂ PURD EINPBIFIG Enasopicde feN wPaccypliciripadréri al | y

active zand ohemdab@ycma@me n%;&lvhn@f Q‘é’tﬂlfbedtohéh’eoﬂ ﬁhk%H%? a@bvale bbiy.t reating
bacteri al taI !%( strunents or

wor k sur f ai@' raativﬁo ?‘ifgr’a‘f‘t‘f’lst ?rgirf'e’y 6"’6'8?1?3' t he conpounds
may be appllmlddzcﬁyh l:teham:lateiy!ohazolglhbmﬂtanlyhﬂUazolopyrruarwh mti‘nnmtyl,suffi cient to

i nhi bit ba% ﬁil ?&iﬁﬁ%@zolxlvﬁéaé?lgﬁééﬁégasz%laﬂ;jgs oBp f \Aﬁé&%chl 6 The foll ow ng

exanpl es il 'e invention is
concer ned. l%ﬂﬂliﬁ‘z?bfi @WOIWEPW 'azgylﬂh@d@ﬁ@w'y@iaé@FO’WEPBH@UMI pwisaziny. characteri se

corrpourggs bgﬁ,hfgﬁ@ﬂm}ﬂab%mnm] Mok ,h{ﬁ’;;z@wl\/s Conditions - Method 1 Run

Time :7 mn Flow Rate: 1 m/mn Injection vol:variabl e dependant on sanpl e
concentratlon Col um tenperature: 40 C 15 Colum:50 x 4.6 mm Gem ni C18;
5j .t m PDA Detueed! nerein 2 ur&ﬁhﬁhﬁeﬂIﬂﬂmZ'EétemaycayfsdryB&dobW@-mﬁac@endi tions -

(I;Aeatpgggaﬁt n?dnggg% r Cidi g#n%‘?%s%é%%&gég %c%ig?@ﬁﬁ%e\r/rggr :?{J?e: 40
C Col um: 5@rom94106admi @mﬂﬂmg @1e8or régre ireeyatdies satactad fo20S, I240d OCand 254 nm
anal ysed 5 yigekLador SRAdidANSe pydaiiharkng, MY BipERARE imidazolyl,

oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, pyrazolyl, pyridinyl, pyrrofidinyl,

pyrimidinyl, morpholinyl, piperazinyl, indolyl, morpholinyl, benziuranyl, pyranyl,

isoxazolyl, benzimidazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, maleimido

and succinimido groups.

35



Run tinme:2.4 min Flowrate:1 m/mn 10l njection yol:3 gl Col um
tenperature: anbient (20C) Colum: 50 x 2. 0mm Hypersil C18 BDS; 5jtm W

Det ect or Vari abl e wavel ength detector set at 215nm 15 HPLC-MsS Conditions -
Met hod 4 Run tinme:3.5 min Flowrate:1 m/mn 20l njection vol:3 A Col um
t enper at ur &0 WAHIETHE (20C) Col um: 50 x 2. 1mm Atl anti s BCI/EB2087/0912)V

Det ect or Vari abl e wavel ength detector skt at 215nm WO

2007/ 107758 Rkt GBRAMAL %&@é@mjtﬁe Eﬁk&t imﬂ'lrdhs‘lt &c@%nﬂbftér@l%ubstamh&d 5 Col um
Pur ospher Star C-18 |.e Phase é ”l s %@@ Fl ow Mbode
T e SAON, 26aPRId o 3B TRENRT Gosne BEeig=s MG UG o 90 el 10,0 15. 00 90.0
10. 0 25. 0Gub&itnB80eskh of which independently may be, for example, (C4-Cg)alkyl, (Cs-
Ce)alkenyl, (C2-Cg)alkynyl, (C1-Cglalkoxy, hydroxy, hydroxy(C,-Ce)alkyl, mercapto,
5  mercapto(C-Cs)alkyl, (C4-Cglalkylthio, halo (including fluoro, bromo and chloro), fully
or partially fluorinated (C,-Ca)alkyl, (C4-Cs)alkoxy or (C4-Cs)alkylthio such as
trifluoromethyl, trifluoromethoxy, and trifluoromethylhio, nitro, nitrile (-CN), oxo (=0},
phenyl, phenoxy, monocyclic heteroaryl or heteroaryloxy with 5 or 6 ring atoms,
-COOR*, -CORA, -OCOR?, -SO,R", -CONR*R?, -SO,NR"R®, -NR*R?, OCONR"R®,
10 -NRPCOR", -NRPCOOR", -NR*SO;0R" or -NR*CONR"R® wherein R* and R® are
independently hydrogen or a (Ci-Cs)alkyl group or, in the case where R* and R® are
linked to the same N atom, R* and RE taken together with that nitrogen may forma
cyclic amino ring. Where the substituent is phenyl, phenoxy or monocyclic heteroaryt
or heteroaryloxy with 5 or G ring atoms, the phenyl or heteroaryl ring thereof may
15 itself be substituted by any of the above substituents except phenyl phenoxy,
heteroaryl or heteroaryloxy. An “optional substituent” or “substituent” may be one of
the foregoing specified groups.

As used herein the term "salt” includes base addition, acid addition and quaternary

20  salis. Compounds of the invention which are acidic can form salts, including
pharmaceutically acceptable salts, with bases such as alkali metal hydroxides, e.g.
sodium and potassium hydroxides; alkaline earth metal hydroxides e.g. calcium,
barium and magnesium hydroxides; with organic bases e.g. N-methyl-D-glucamine,
choline tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine,

25  dibenzylamine and the like. Those compounds (I} which are basic can form salts,
including pharmaceutically acceptable salts with inorganic acids, e.g. with hydrohalic
acids such as hydrochloric or hydrobromic acids, sulphuric acid, nitric acid or
phosphoric acid and the like, and with organic acids e.g. with acetic, tartaric, succinic,
fumaric, maleic, malic, salicylic, ¢itric, methanesulphonic, p-toluenesuiphonic,

30 benzoic, benzenesulfonic, glutamic, lactic, and mandelic acids and the like.
For a review on suitable salts, see Handbook of Pharmaceutical Salts: Properties,
Selection, and Use by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

The term 'solvate’ is used herein to describe a molecular complex comprising the

35 compound of the invention and a stoichiometric amount of one or more
pharmaceutically acceptable solvent molecules, for example, ethanol. The term
‘hydrate’ is employed when said solvent is water.



30.0 10.0 90.0 Flow 1.00 mM/m n WY Max Vari abl e Col um Tenperature 30C

Sanpl e preparati on MeOH + DVMSO + H20 I njection volune Vari abl e

Anal ysis Conditions - Method 6 Colum Discovery HSC- 18 Col um 250x4.6, 5.0

um Mobil e Phase A - Acetonitrile B- 0.1 % Formc acid Fl ow Mde
B 0.0 5. OoweBoio7480 5.0 95.0 8.0 95.0 5.0 16.0 9BOr/GB2097/001820 5
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Compounds of the invention which contain one or more actual or potential chiral
centres, because of the presence of asymmetric carbon atoms, can exist as a
number of enantiomers or diasterecisomers with R or S stereochemistry at each
chiral centre. The invention includes all such enantiomers and diastereoisomers and
mixtures thereof.

Aspects of the invention
A particular subclass of compounds for antibacterial use in accordance with the
invention is concerned consists of those of formula (JA)

R;
R © (1A)
Rs

wherein R, and R; are independently fluore or chioro, or one of R, and Rs is
hydrogen while the other is fluoro or chloro, and Ry, Rand R; are as defined with
reference to formula (1) above.

Another particular subclass of compounds for antibacterial use in accordance with
the invention is concerned consists of those of formula ({B)

O

X" TNH,

T (1B)
R

wherein Ry and R; are as defined with reference to formula (1) above.

in a narrow subclass of compounds for antibacterial use in accordance with the
invention is concerned, including those of formula (lA) above, R, and R, are
hydrogen; and in the compounds of formula (IB) above R; is hydrogen.

5 HPLC

Time A



95.0 20.0 5.0 95.0 Flow 1.00 M/mn WV Max 286.0 nm Col unmm Tenperature
45.0 deg. Sanple preparation Acetonitrile : Water ( 50 : 50 ) WD
2007/ 107758PCT/ GB2007/ 001012 19 I nj ection volume Variabl e | - PLC
Anal ysis Conditions - Method 7 Col utmm Di scovery HSC-18 Col um 250x4.6, 5.0
gm Mobi | e MR2e7/A7TIS8AcetonitrileB - 0.1 % Formi c aci d FCHGGBNOH1012Tinre A B
0.0 5.0 95.0 4.0 5.0 95.0 8.0 95.0 5.8 16.0 950 5.0

In the radical Ry, p may be 0, and m and/or n may be 1, Alternatively, p may be 1,

and Z may be an optionally substituted carbocyclic or heteroaryl radical having 3 to 6
ring atoms or an opfionally substituted bicyclic carbocyclic or heteroaryl radical
having 5 to 10 ring atoms, which is linked to the —(Alk"),- part of Rs and o the -

5  (AlK®).-Q part of R, via ring carbon or nitrogen atoms. Examples of divalent radicals Z
in this embodiment include those selected from the following, in either orientation:

o L X@ Lt Q’I\Ng ot xﬁg

§8530¢



18,0 5 95.0 20.0 5.0 95.0 Flow 1.00 m/m n W Max vari abl e Col um
Tenperature 45.0 deg. Sanple preparati on Methanol Injection volune Variable
5 HPLC- M5 Conditions - Method 8 Mobile Phase: 10Run tine:30.0 min Flow
rate:1l ml/mn Columm tenperature: Anbient (25C) WO
2007/ 107759RCH1EB238 71001012 20 Col umtm: 250 x 4. 6mm Xbr PAHEBATLH 10131, t m UV
Det ect or Vari abl e wavel ength detector sHt at 215nm HPLC-MS Conditions -
Met hod 9 Run time:30.0 mn 10Flow rate; 1 m/mn Colum tenperature:
anmbi ent (25C) Col umm: 250 x spher ardtcl18; 5pm W
Det ect or Vari abl e wavel engt h (et gct orll s at 62y1m 15 NMR 1H NMR spectra
were consistent with the requiyed strictures. | ting points were neasured
on a Stuart Scientific SMP10 apparatus and are uncorrected. 20 Yields given
are not optimsed. Experinental Procedures 25Scheme 1: (a) SOC 2, toluene,
reflux; 3(b) aqueous NH3. Bepérs NR2ocedin# Ty he Conversion of a

d0g

3P O

Carboxylic Acid to a Carbox | Anijde ( Met
3- Hydr oxybenzenecar boxani de. (*~2007/ 107758 B2007/ 001012 21 W Y, Z =

H F, CP=1-1,. CH 3-Hydrox be oic acig.(110.5 0.8 no], 1 equiv.) was
Chspended Tl BB GTHREGS B 85 2 43 Goely et | 15l 1
equi v.) M/asncalpdsgﬂic Btbremmaﬁc_acarbmdictoehpterm:ymiceadidﬁthIE}Jbiﬁo'imgmsheat _ed to
reflux pghere.| B;[:tYéﬁﬁug) %&E&bﬁ'ﬁgyéﬁ%oéa#&maﬁ@ éﬁrﬁoc‘}/cﬁ%r%e{e%cucmﬁa%§aCt' on was
cool ed to room fenperature an concentrated in-vacua. residue was

di ssol ved %19 éng afayarwiich iafinkeddothei-YAlls et Pat of Bgandiodie {AKIn@PR4nol bat h.
Cogcfﬂt rat %@E{?QH BiRY BarBEAB HitPogeA lakdims0 Eré%@é@?ﬂﬂ r)adm&tvﬂrﬁlzﬂﬁéie ?btibWa?A&h dr OP}[M se
an e reaction Xt ure S war 0 0, . oom erature ere it was
o og § ok st hiSe Pest sed B P S BR A Fkro and { he

orientation:

In the compounds with which the invention is concerned, and in any of the

15

subclasses or embodiments of such compounds discussed above, Q may be

hydrogen. However Q may also be a radical selected from any of the divalent Z

radicals specifically identified above but with one of the unsatisfied valencies thereof
20  satisfied with hydrogen or an optional substituent.

In the compounds with which the invention is concerned, and in any of the
subclasses or embodiments of such compounds discussed above n and/or m may be
0.

25
In all compounds and classes of compounds with which the invention is concerned, it
is typical that the radical R;, when fully extended, does not exceed the length of an
unbranched saturated hydracarbon chain of 14 carbon atoms, ie does not exceed
about 16 Angstroms. For example, that length may be equivalent to that of an

30 unbranched saturated hydrocarbon chain of from 6 to 12, or 8 to 12 carbon atoms, ie
from about 6 to about 14, and from about 10 to about 14 Angstroms respectively.



10 resulting solid was suspended in water and filtered. The collected solid
was washed with additional water (x3) and then dried in vacua to give
3- hydr oxybenzani de as an off-white solid (79.9 g, 72.8% np 167-168C.
HPLC-MS (nmethod 1): mz 136 [MHy. Rt = 1.21 nmin. 1H NMR (d5-DVS0) 8 = 9.53
(s, 1H), 7wWAB200%107158H), 7.30-7.15 (m 4H), 6.88 (d, J=PGI/EB200%4I01215 Schene
2: (a) RX, K2C08, Nal, DMF, 60C. GenerHl Procedure for the Al kylation of
Ekf;enfal S Ugimmebdohwbu;’«hlvmdgmml‘tﬁé inOshtiB) is dén%&hﬁﬂoNHgarﬁxﬂi?@hﬁerlw 8- 1012 22 T
nyl oxy- benzenecar hoxam de o]
ool ut  on BFSRE AR Pe ety Blfe ol Al s S Bl P e ChABTE e Caqui v ) 1
DVF (3 m) Guatkeaylem OKQ@BaltBG@nequxcalsleaqmmwmcun&yeqtmnau»teaxmdatmal (43.5
mg, 0.29 mm{h’orge%téﬂ%{e\ﬂ)by Bae.sslég@nssm WRF. s§1 (G20 Rlcrpchin -bef ore

n-nonyl chlorid qui'v) was’ int d. The
resul tivg MEPOUr O wdr@#0 560C wher e |t was mai nt ai ned for 16 h.
After this time, the reaction was cooled to roomterrperature and

T o R A R ST SRR R AR PR

concent r at €l mam be aelected from doecadamplec miethyl @G!S, STH:) CH; rethiie case of 3-n-

nonyl oxybe t ur ) mn with MeOH
(-0.5 m) r%?ﬁf@gﬁ’é o d’ﬁﬂ’l"@xfbgﬁza%#é'%p%‘{’%”l"ﬁg Tt i MeGH| and t hen
filtered tdilm%ﬂzﬂ@mm@ rAsey iﬂ%garéanyémﬁi@l\&b ritre, of-BGH andsCHAMH. (116 ny,
30% . HPLC- M5 (rrethod 3): mz 264 [MWH], Rt = 1.80 mn. 1H NNR (d6 DIVBO) 8

= 7 95 4-7.3 3 = 1 He,
3. 5(93 (C(lmf??” ”I’ﬂk"%’ (Eﬁ)i)"?f ?5‘7?58‘61 E\t‘?s?fsm"ﬁteg‘zhﬁieof %Wf“t”tf 42 (m

2H) 1. 34- Jacﬁﬁ(nmasﬂnéuﬂ))fthgjrﬂvént(oh J=6.5 Hz, 3H). 15 NB 1: The fi nal
purification step was dependent on the nature of the R group. O her
purification nethods used in coysse gf the library synthesis were: 1.
Recrystallisation (e.g. neat MeOH Ef|0Ac/ hexanes, CH3CN). 2. Normal phase
col utm chr omat ogr aphy (silica Preparative HPLC or preparative
TLC. NB 2: In the case of watej| sol ubl l?Z)arget conpounds, the aqueous phase
was concentrated in vacuo andW shed with MeOH. The nethanolic
fractions were concentrated in v cuoRand the crude product purified by
preparative HPLC. 25 Exanpl gs 0 44 (Tame A) Exanples 2 to 44 were
synt he5| sed according to thﬁ B, schene 2 Exanple 2 3 4 5 Structure oNH2
0..... .0H, 0 NH 0 xi, OOHchi Zo*ONSO,............... ", OH,

15 wherein W is =C(R,)- or =N-;

R is hydrogen or an optional substituent and R; is hydrogen, methyl, or fluoro; or R
and R; taken together are ~CHg-, -CH,CHs-, -O-, or, in either orientation, —O-CH,—or
—OCH,CH,—;

20
R4 and Rs are independently flucro or chloro, or one of R, and R; is hydrogen while
the other is fluoro or chloro;

Rs is a radical selected from those of the following formulae A-H, in which any vacant
25  ring position is optionally substituted:
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wherein Q is as defined in relation to formula (l) above, and wherein any
unsubstituted ring carbon is optionally substituted.

5  Incompounds (IC) it is currently preferred that W be =CH- and R; be hydrogen.
In compounds {IC) Q in radical R; may be hydrogen or optionally substituted phenyl.

In a particular subset of compounds (IC), R; is optionally substituted quinolin-2-yl,
10  benzothiazol-2-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, oxadiazol-3-yl, oxadiazol-5-yl,
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl or thiazolopyridin-2-yl.

Optional substituents which may be present in R; in the compound per se aspect of
the invention include methyl, -OCHs, -CF3, -OCF;, ethyl, cyclopropyl, oxo, hydroxyl, -

15  F,-Cl, -Br, cyano, acetyl, amino, methylamino, dimethylamine, acetylamino,
carbamate, ~-CONH;, nitro, -COOH and ~CH.QOH.

Compounds of formula (ID) per se, and salts, hydrates or solvates thereof also
constitute a distinct aspect of the invention:
20



3,248, [MrH 3, 208, [MeH 1.46 1.23 1.59 1.38 14 15 16 ONH2
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0,-,.."--- ,CH2 ONH2 0 5 OWD CH3 ONH2 * C: C.N.WCH3 3, 234, [Mrhr
3, 266, [Nm:zownozzs@ [MtH] 1.51 1.20 1.67 20 21 22PCSBMOV/@®IQ20NH2 5-
13
o]
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wherein R; is hydrogen, methyl, or fiuoro; and R is as defined in relation to formula
(IC).

5  Specific examples of compounds with which the invention is concerned include those
of {he Examples herein.

There are multiple synthetic strategies for the synthesis of the compounds (1) with
which the present invention is concerned, but alf rely on known chemistry, known to

10 the synthetic organic chemist. Thus, compounds according to formula (1) can be
synthesised according to procedures described in the standard literature and are
well-known to the one skilled in the art. Typical literature sources are “Advanced
Organic Chemistry”, 4™ Edition (Wiley), J March, “Comprehensive Organic
Transformation”, 2™ Edition (Wiley), R.C. Larock , “Handbook of Heterocyclic

15  Chemistry’, 2™ Edition (Pergamon), A.R. Katritzky), review articles such as found in
“Synthesis’, "Acc. Chem. Res.” , "Chem. Rev", or primary literature sources identified
by standard literature searches online or from secondary sources such as “Chemical
Abstracts” or “Beilstein’.

20  Compounds (I) may be prepared, for example, by introduction of the radical A Y
(Z),-(Alk*),-Q onto the hydroxyl group of a compound (11}

R
o N
25 W. =
OH ()

Further detalls of the synthetic approaches and schemes for the preparation of the
intermediate (1) are given in the Examples herein.
30
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As mentioned above, the compounds with which the invention are concerned are
antibacterially active, since they inhibit bacterial growth. They are therefore of use in
the treatment of bacterial infection in humans and non-human animals e.g. other
mammals, birds and fish. The compounds include those which inhibit growth of

5  Gram-positive organisms such as Bacillus subtilis and Staphylococcus aureus and
some show activity against certain Gram-negative organisms also.

It will be understood that the specific dose level for any particular patient will depend
upon a variety of factors including the activity of the specific compound employed,

10 the age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the particular
disease undergoing therapy. As is required in the pharmaceutical art, safe and
permitted doses will be determined by clinical trial, but daily dosages can vary within
wide limits and will be adjusted fo the individual requirements in each particular case.

15 Typically, however, the dosage adopted for each route of administration when a
compotnd is administered alone to adult humans is 0.0001 to 150 mg/kg body
weight. Such a dosage may be given, for example, from 1 to 5 times daily. For
intravenous injection a suitable daily dose is from 0.0001 to 150 mg/kg body weight.
A daily dosage can be administered as a single dosage or according to a divided

20  dose schedule.

The compounds with which the invention is concemed may be prepared for
administration by any route consistent with their pharmacokinetic properties, such as
oral, topical, or sterile parenteral solutions or suspensions. The orally administrable

25  compositions may be in the form of tablets, capsules, powders, granules, lozenges,
liquid or gel preparations. Tablets and capsules for oral administration may be in unit
dose presentation form, and may contain conventional excipients such as binding
agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, or polyvinyl-
pyrrolidone; fillers for example lactose, sugar, maize-starch, calcium phosphate,

30 sorbitol or glycine; tabletting lubricant, for example magnesium stearate, talc,
polyethylene glycol or silica; disintegrants for example potato starch, or acceptable
wetting agents such as sodium lauryl sulphate. The tablets may be coated according
to methods well known in normal pharmaceutical practice. Oral liquid preparations
may be in the form of, for example, aqueous or oily suspernisions, solutions,

35  emulsions, syrups or elixirs, or may be presented as a dry product for reconstitution
with water or other suitable vehicle before use. Such liquid preparations may contain
conventional additives such as suspending agents, for example sorbito!, syrup,



26 27 28 29 0882 |11 C O CH 2 ONH2 SO ONH, 40 ONH, 40H 40 3, 238, [MH
3, 278, [MrH 3, 262, [MrH 3, 242, 1M+H 1.08 1.33 1.65 1.43 30 31
32 ONH, 11110 0---''?"-%CH3 oNH, O cH3 o BH2 3, 192, [M+Hr 3, 246, [MHr
3, 260, [MrH 1.20
WO 2007/107758 PCT/GB2007/001012
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methy! cellulose, glucose syrup, gelatin hydrogenated edible fats; emulsifying agents,
for example lecithin, sorbitan monooleate, or acacia; non-agueous vehicles (which
may include edible oils), for example almond oil, fractionated coconut oil, oily esters
such as glycerine, propylene glycol, or ethyl alcohol; preservatives, for example
methyl or propyl p-hydroxybenzoate or sorbic acid, and if desired conventional

flavouring or colouring agents.

For topical application to the skin, the drug may be made up into a cream, lotion or
ointment. Cream or ointment formulations which may be used for the drug are
conventional formulations well known in the art, for example as described in standard

textbooks of pharmaceutics such as the British Pharmacoposia.

For topical application to the eye, the drug may be made up into a solution or
suspension in a suitable sterile agueous or non agueous vehicle, Additives, for
instance buffers such as sodium metabisulphite or disodium edeate; preservatives
including bactericidal and fungicidal agents such as phenyl mercuric acetate or
nitrate, benzalkonium chloride or chlorhexidine, and thickening agents such as

hypromellose may also be included.

The active ingredient may also be administered parenterally in a sterile medium,
either subcutaneously, or intravenously, or intframuscularly, or infrasternally, or by
infusion technigues, in the form of sterile injectable agueous or oleaginous
suspensions. Depending on the vehicle and concentration used, the drug can either
be suspended or dissolved in the vehicle. Advantageously, adjuvants such as a local
anaesthetic, preservative and buffering agents can be dissolved in the vehicle.

Since the compounds with which the invention is concerned are antibacterially active
and inhibit bacterial growth, they are also of use in treating bacterial contamination of
a substrate, such as hospital instruments or work surfaces. In order to treat a
contaminated substrate, the compounds may be applied to the site of such
contamination in an amount sufficient to inhibit bacterial growth.
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The following examples illustrate the synthesis of compounds with which the

invention is concerned.

Analytical Method

NMR.

HPLC-MS Conditions - Method 1

The analytical methods used to characterise compounds included HPLC-MS and 'H

Mobile Phase: A = Acetonitrile
B = 10mM aqueous ammonium acetate
Gradient: Time (mins) | %A %B
0.00 20 80
0.30 20 80
4.00 90 10
5.00 90 10
5.03 20 80
Run Time : 7 min
Flow Rate: 1 ml/min
Injection vol: variable dependant on sample concentration
Column temperature: 40 °C
Column: 50 x 4.6 mm Gemini C18; 5pm
PDA Detector: 220, 240, and 254 nm analysed
HPLC-MS Conditions - Method 2
Mobile Phase: A = Acetonitrile
B = 10mM aqueous ammonium acetate
Gradient: Time (mins) | %A %B
0.00 20 80
0.30 20 80
24.00 90 10
28.00 90 10
28.03 20 80
Run Time : 30 min
Flow Rate: 1 mifmin

Injection vol: variable dependant on sample concentration



1,280, [MrH R (min) 4.72 3.62 WD 2007/ 107758PCT/ GB20071001012 25 38 39
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Column temperature: 40 °C
Column: 50 x 4.6 mm Gemini C18; 5um
PDA Detactor: 220, 240, and 254 nm analysed
5 HPLC-MS Conditions — Method 3
Mobile Phase: A = Acetonifrile + 0.1% Triflucroacetic acid
B = Water + 0.1% Trifluoroacstic acid
Gradient: Time (mins) | %A %B
0.0 0 100
1.8 95 5
2.1 g5 5
2.3 0 100
24 0 100
Run time: 2.4 min
Flow rate: 1 mi/min
10 Injection vol: S
Column temperature: ambient (20°C)
Column: 50 x 2.0mm Hypersil C18 BDS; 5um
UV Detector Variable wavelength detector set at 215nm
15 HPLC-MS Conditions — Method 4
Mobile Phase: A = Acetoniirile + 0.1% Formic acid
B = Water + 0.1% Formic acid
Gradient: Time (mins) | %A %B
0.0 0 100
25 100 0
27 100 0
2.71 0 100
3.0 0 100
Run time: 3.5 min
Flow rate: 1 mimin
20 Injection vol: 3y

Column {femperature: ambient (20°C)

Column: 50 x 2.1mm Atlantis dC18; 5um

UV Detector

Variable wavelength detector set at 215nm

41



so,,OHONH SI 0--------- y 00-....,,,CH ONH2 0 0"...j) ", 56 16 40
54 135-137 107-109 70-72 109-111 1, 293, [N%H+CH3CNIE 1, 210 [ M+H+CH3CNr
1,280, [M+H 1,317, [MH+CH3CNL 3.36 3.42 3.76 511 Table of nanes of
product conpounds; Exanples 2-44: Exanpl e Conpound nane 2

3- Pr opoxybsmmoemarssoxan de 3 3-1 sopropoxybenzenecar borawiceer04001012

3- (Cycl opr opyl net hoxy) benzenecar boxam the 5 3- (Pent yl oxy) benzenecar boxam de -
6 3- (Al lyl oxy)benzenecar boxam de 7 3-Butoxybenzenecarboxam de 8

3- (Hexyl oxy) benzenecar boxam de 9 3- éZ Met hoxyet hoxy) benzenecar boxam de 10

3- (4- Pheno Bu3lysie Croditons pdiethedid 11
3: [ ( 2 Met hy! mzmpr openypoxylh’tzs[]i‘enecar boxalrnog(ramiz oy} benzenscarboxari de 14
- R Nt ) RG> oxypengencoar HUBFRE Sl g > oXyraenzenacarhe
Mobile Phase ACN:0.1% Formic acid (FA)
Flow Mode
Time%ACN % FA
0.00 10.0 90.0
7.00 10.0 90.0
15.00 90.0 10.0
18.00 90.0 10.0
25.00 10.0 90.0
30.0 10.0 90.0
Flow 1.00 ml/min
UV Max Variable
Column Temperature 30°C
Sample preparation MeOH + DMSO + H,O
Injection volume Variable

5 HPLC Analysis Conditions — Method 6

Column Discovery HSC-18 Column 250x4.6, 5.0 um
Mobile Phase A — Acetonitrile B - 0.1 % Formic acid
Flow Mode
Time A B
0.0 5.0 95.0
4.0 5.0 95.0
8.0 95.0 5.0
16.0 950 5.0
18.0 5 95.0
20.0 5.0 95.0
Flow 1.00 mi/min
UV Max 286.0 nm
Column Temperature 45.0 deg.
Sample preparation Acetonitrile : Water (50:50)




15 3-(5- Hexenyl oxy) benzenecar boxam de 16
3-(2- Propoxyet hoxy) benzenecar boxam de 17

3- (6- Hept enyl oxy) benzenecar boxam de 18 5[ 3- ( Ami nocar bonyl ) phenoxy] pent yl

acetate 19 3-(Cctyl oxy)benzenecar boxam de 20
3- (4- PhenyWoutooxyris@nzenecar boxam de 21
3-1(5- Phenyl pentyl ) oxy] benzenecar boxanie 22
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3[ (5- Met hylREXGh MBRHeDENZEeNecar DoxgahEe 23

3- (2 QJ| naold nyl met hnyv\ henzenecar hoxanm de 24

I SASaar—

xam de 32

3- (Heptyl oxy) benzenecar boxani de 25 Et hyl
4[ 3- (am noaHrLUDARAIYEib Coaditiohs t-aRdée7 26 Met hyl
4[ 3- (am nocar bonyl ) phenoxy] but anoat e 27 Cycl ohexyl
2[ 3- (am nocar bonyl ) phenoxyl acetate WD 2007/ 107758PCT/ GB2007/ 001012 26 28
3- (2- Cycl ghegirym et hoxy) benzenecarmwwéwdes@gs Column 250x4.8, 5.0 pm
3- [ (3- Met iy henzylyoxyl berzenes rhnva-m_de
3-12- But enW@?]Pﬁﬁ?zenecar boxarmi |d& 4 getenitile” 1 By OGNS 8 car bd
3- (4- NonynyHiexMpbenzenecar boxam|de 33 Et hyl
2[ 3- (am ndcar bonyl ) phenoxyl acet * e—34 B
3-[ (4- Fl uagr ophenet hyl ) oxy] benzeneérg?boxam de 35
3-[ (4- Met hoxyphenet hyl ) oxyl benzgrie&ar boxam dﬁ:036 95.0
3-[ (6- Phenyl hexypoxyl benzenecar nite—S7 y 950
6[ 3- (am ndcar bonyl ) phenoxyl hexarnoat e 38 Methy '
1043- (am nocar bonyl ) phenoxyldecdrfdat e 39 95.0 5.0
16.0 950 50
18.0 5 85.0
20.0 5.0 95.0
Flow 1.00 mi/min
UV Max variable
Column Temperature 45.0 deg.
Sample preparation Methanol
Injection volume Variable
5 HPLC-MS Conditions — Method 8
Mobile Phase: A = Acetonitrile + 0.1% Formic acid
B = Water + 0.1% Formic acid
Gradient: Time (mins) | %A %B
0.0 10 90
7.0 10 g0
15.0 920 10
18.0 90 10
25.0 10 90
30.0 10 20
10 Runiime: 30.0 min
Flow rate: 1 mi/min

Column temperature: Ambient (25°C)
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'H NMR spectra were consistent with the required structures.
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Melting points were measured on a Stuart Scientific SMP10 apparatus and are

uncorrected.

20
Yields given are not optimised.

Experimenta! Procedures

25

Scheme 1: (a) SOCI,, toluene, reflux; (b) agueous NH;.

General Procedure for the Conversion of a Carboxylic Acid o a Carboxylic

Amide (Method A). 3-Hydroxybenzenecarboxamide.

7.35



CH3 ONH2/ .----- le 01-. Yield (%9 34 7.5 nm (C 94-96 93-94 HPLC Ms:
method no., nmlz, ion 1, 288, [MtH 1, 262, [MHr Rt (mn) 4.73 4.78

48 49 50 ONH2 5 H ONH2 O ONH, 40 56 - 10 133-134
WO 2007/107758 PCT/GB2007/001012
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O, -OH Os-NH,
W&Y —~ Y
b
0 © 0
= Y
W,Y,Z=H, F, Cl P = H, CH,

3-Hydroxybenzoic acid (110.5 g, 0.8 mol, 1 equiv.) was suspended in toluene (500
ml) and thiony! chloride (88.0 ml, 1.2 mol, 1.5 equiv.) was added slowly, at room
temperature. The solution was heated to refiux where it was maintained for 5 h. After
3 this time, the reaction was cooled to room temperature and concentrated in vacuo.
The residue was dissolved in tetrahydrofuran (300 ml) and cooled in an ice-methanol
bath. Concentrated aqueous ammaonia solution (~300 ml) was added slowly,
' dropwise and the reaction mixture was warmed slowly to room temperature where it
was stirred for 16 h. The reaction mixture was concentrated in vacuo and the
10 resulting solid was suspended in water and filtered. The collected solid was washed
with additional water (x3) and then dried in vacuo to give 3-hydroxybenzamide as an
off-white solid (79.9 g, 72.8%) mp 167-168°C. HPLC-MS (method 1): m/z 136 [M-HJ.
Rt = 1.21 min. '"H NMR (d;-DMSO) 8 = 9.53 (s, 1H), 7.78 (s, 1H), 7.30-7.15 (m, 4H),
6.88 (d, /=8 Hz, 1H).

15
Scheme 2: (a) RX, K,COs, Nal, DMF, 60°C.
General Procedure for the Alkylation of Phenols Using Alkyl Halides (Method
B).
0y _NH, Oy -NH,
w Y RX w Y
OH {a) o}
Z Z
20 W,Y,Z=H,F,Cl  X=BrCl

Example 1: 3- Nonyloxy-benzenecarboxamide.
OxNH,

0" S -CH
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To a solution of 3-hydroxybenzenecarboxamide (200 mg, 1.46 mmol, 1 equiv.) in
DMF (3 ml) was added KoCO; (302 mg, 2.19 mmoal, 1.5 equiv.) and Nal (43.5 mg,
0.29 mmol, 0.2 equiv). The suspension was stirred for 5 min before n-nonyl chioride
(0.32 ml, 1.61 mmol, 1.1 equiv) was introduced: The resulting mixture was warmed to
60°C where it was maintained for 16 h. After this time, the reaction was cooled to
room temperature and partitioned between EtOAc and water. The organic phase was
separated, washed with additional water (x 2), dried (MgSO,), filtered and
concentrated in vacuo to reveal a colourless solid. In the case of 3-n-
nonyloxybenzamide this colourless solid was stirred for 5 min with MeOH (~0.5 ml)
{NB: 3-n-nonyloxybenzamide partially soluble in MeOH] and then filtered to reveal the
desired compound as a colouriess solid (116 mg, 30%). HPLC-MS (method 3): m/z
264 [M+H]", Rt = 1.80 min. 'H NMR (de-DMSO) & = 7.95 (s, 1H), 7.44-7.31 {m, 4H),
7.06 (ddd, J=8Hz, J=2 Hz, J=1Hz, 1H), 3.99 (, J = 6.5 Hz, 2H), 1.72 (quintet, J
=86.5 Hz, 2H), 1.42 (m, 2H), 1.34-1.26 (m, 10H), 0.86 (i, J = 6.5 Hz, 3H).

NB 1: The final purification step was dependent on the nature of the R group. Other
purification methods used in course of the library synthesis were:

1. Recrystallisation (e.g. neat MeOH, EtOAc/hexanes, CH;CN).

2. Normal phase column chromatography (silica gel).

3. Preparative HPLC or preparative TI.C.
NB 2: In the case of water soluble target compounds, the aqueous phase was
concentrated in vacuo and then washed with MeOH. The methanolic fractions were
concentrated in vacuo and the crude product purified by preparative HPLC.

Examples 2 to 44 (Table A)

Examples 2 to 44 were synthesised according to Method B, scheme 2

Example 2 3 4 5
8) NH
Oy, -NH, OsNH, ? Ox NH,
Structure CH,
- CH; Q
0 OJ\CHs /\7 o O

HPLC-MS:
method no., 3, 180, [M+H]* 3, 180, [M+H]" 3, 192, [M+H]" 3, 208, [M+H]"

m/z, ion :

Rt {min) 1.10 1.05 1.11 1.78

14.55 4.48
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56 ONH2 0..----",",0\,...CH3 onri2 51 ---, CH CH CH Ha ON 41111r
------ W-----.W- 45 - 57 94-95
WO 2007/107758 PCT/GB2007/001012
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Oy -NH, Oz -NH; Oy NH, Oy NH,
o o CH; e CH, OWCHS E 5\ ONO\CHa
3,178, [M+H]" 3, 194, (M+H] 3,222, [M+H] 3,196, [M+H]"
1.03 1.63 1.48 1.08
10 11 12 13
Oy, MNH, Oy _NH, O, O NH,
O/\/\/O CH; é CH3
CH, s
3,286, [M+H] 3, 192, [M+H] 3, 248, [M+H] 3, 208, [M+H]"
1.46 1.23 1.59 1.38
14 15 16
Gy -NH,
Oy NH, Oy NH,
o CH,
/\/j:/H | O/\MCH?_ o/\/o\/\CHS
3
3,222, [M+H]" 3,220, [M+H]" 3, 224, [M+HT"
1.48 1.40 1.16
17 i8 19
Ox ANH, Oy NH, NH,
0
0,/\/'\\/\¢CH2 O/\/A\/\‘OJI\CH:, PPN
o] CH,
3,234, [M+H] 3, 266, [M+H]" 3, 250, [M+H]"
1.51 1.20 1.67
20 21 22
O NH, Oy MNH: OxNH,
CH,
° /\/\A
© 0 CH,
3,270, [M+H[ 3, 284, [MHHT" 3,236, [M+H]"
1.50 1.61 1.63
5
I 23 24 25

54



ir

94-95 1,266, [MtH|t 1, 330, 1Mm+H1 1, 260, [ M+H] 4. 14 5.64
4.47 WO 20071107758PCT/ (B2007/ 001012 29 57 58 59 ONH, IPi ) ONH S
OCH, ONH, 110 O CH 3 FO
WO 2007/107758 PCT/GB2007/001012
24
G NH, ') NH,, O NH,
N
O = 0/\/\\/\/CH3 O O\/CHa
| _ /\/Ir
3, 279, [M+H]" 3,236, [M+H] 3,252, [M+H]
1.01 162 1.18
26 27 28 29
O, NH, Ox NH, Oy, -NH, 0y NH,
E; | EEL : EE\,VO g:x o
0 “CH, 0 07 0 ’
~Y T O
3, 238, [MHH] 3, 278, [M+H]" 3,262, [M+HT 3, 242, [M+H]"
1.08 1.33 1.65 1.43
30 31 32
O _NH, O _NH, 0. _NR,
0 cH o/\/\/\ O/\/\/\/CHS
3 CH,
3, 192, [M+H]" 3, 246, [M+H] 3, 260, [M+HT
1.20 1.49 1.50
33 34 35
Oy NH,
Os._NH, Oy NH,
On e ’\/©/ /\./©/ 3
Y : .
3, 224, [[\:'I-i-H]+ 3, 260, [M+HT 3, 272, [M+HT"
1.03 1.38 1.35
5
Example 36 37
O _NH, O_NH,
Structure
/\/\/ﬂ O/\/\/\[rOVCHa
0 0
Yield (%) 70 70
mp (°C) 100-101 28-99
HPLC-MS:
method no., 1, 298, [M+H]" 1, 280, [M+H]"
m/z, fon
Rt {min) 472 3.62




FICH CH, 33 56 13 99-100 103-104 135-136 1,371, [ M+Hr
1,276, [MrHL+ 1,246, [Mrl-1]+ 4.50 5.08 4.08 60 61 ONH2 CH
S0"----..,...,...-1C CH oONH2 /CH3

WO 2007/107758 PCT/GB2007/001012
25
38 39 40
Oy NH, OqNH, OsNH,
5\c; Oen CH,
M ; o /\l/\/ 3 o /\/WCHS
CH,
44 7 46
118-120 94-95 -
1, 322, [M+H] 1, 263, [M+H+CHLCNJ" 1, 289, [M+H+CH.CNJ"
4.41 4.16 4.52
41 42 43 44
O, MNH, O, _NH,
Os_NH, Oy HNH,
O, o O CHy /\/\/O
O
éw éo/wm é’v\g’ .
56 16 40 54
135-137 107-109 70-72 109-111
1, 283, IMHH+CHSCN]™ | 1, 210, [M+H+CHLCN]* 1, 280, [M-!-H]+ 1, 317, [M+H+CHSCNI
3.36 3.42 3.76 5.11

Table of names of product compounds; Examples 2-44:

Example Compound name
2 3-Propoxybenzenecarboxamide
3 3-1sopropoxybenzenecarboxamide
4 3-(Cyclopropylmethoxy)benzenecarboxamide
5 3-(Pentyloxy)benzenecarboxamide
8 3-(Allyloxy)benzenecarboxamide
7 3-Butoxybenzenecarboxamide
8 3~(Hexyloxy)benzenecarboxamide
9 3-(2-Methoxyethoxybenzenecarboxamide
10 3-(4-Phenoxybutoxy)benzenecarboxarnide
11 3-[(2-Methyl-2-propenyl)oxylbenzenecarboxamides
12 3-(7-Cctenyloxy)benzenecarboxamide
13 3-(Isopentyloxy)benzenecarboxamide
14 3-{(4-Methylpentyl)oxylbenzenecarboxamide
16 3-{5-Hexenyloxy)benzenecarboxamide
16 3-(2-Propoxysthoxy)benzenecarboxamide
17 3-(6-Heptenyloxy)benzenecarboxamide
18 5-[3-(Aminocarbonyl}phenoxylpenty] acetate
19 3-(Octyloxy)benzenscarboxamide
20 3-(4-Phenylbutoxy)benzenecarboxamide
21 3-[(5-Phenylpentyloxylbenzenecarboxamide
22 3-[(5-Methylhexyloxylbenzenecarboxamide
23 3-(2-Quinolinyimathoxy)benzenecarboxamide
24 3-(Heptyloxy)benzenecarboxamide
25 Ethyl 4-[3-(aminocarbonyl)phenoxylbutanoate
26 Methyl 4-[3-(aminocarbonyl)phenoxylbutancate
27 Cyclohexyl 2-{3-(aminocarbonyl)phenoxylacetate




0 c) 57 64 106-108 1,263, [ MrH+CH3CNr 1, 303, [ MrH+CH3CNI 1+ 4. 07 4. 27

Tabl e of nanes of product conpounds; Exanples 46-61: Exanpl e Conpound nane
46 3- (10- Undecynyl oxy) benzenecar boxam de 47 _
3-[(2)-2-Nonenyl oxypenzenecar boxam de 48 3-(5-Decynyl oxy) benzenecar boxam de
49 3-[ (E) - axo\moB1oytsexy] benzenecar boxam de 50 PCT/GB2007/001012 _

3-(2- Nonynyl oxy) benzenecar boxam de 51 %(3 Nonynyl oxy) benzenecar boxam de 52

) - 5- rregyt oyl benzenegy QWﬁlﬁHédﬁﬁetﬁ%?fenzenecarboxamide
B

1~

Z

( Pent I oxXyg et joXyT benzer B AERFHBTA T enzenecarboxamide

( Hexyl [OXy3@T NXy] beNZeneT B30k Il %yjBehzenecarboxamide 56
(25E) - 4.6, 3P- T methy I-5, Y- JIBUS Sl oxl bbnZRnddariizamdacc boxamtd

[

r

E, 62)[- 2, % Nonadi enyl oxy I BRAZFIRGHHx ﬁ‘i@n@&érﬁdxamlde
2-(tgrt-FTyl)y-5-(Trifl E%IGZTBI(QMnbca'rb& Hpte
opoxyl begw en¢car boxamsd@-Rtordpidn yivoxBeRZ B FHHET
- Cectyryl 035/) bgnzenec arﬁﬂmﬁmrﬂﬁyﬂhﬁnethyl)oxy]benzenecarboxamlde
- Met hyl pegd yI ) oxyT benzener@rheiek@RxPbenzenecarboxamide
(4- 6- Ngnengi# oxy]| benzenecphA®B MR ocRSSTBHRNExyjRedhndaié CH2) 6B, (K2COB,
CH3CN, 60C, (48 PPh3, CH3MMethyefo-lBXami6darkdnyl) Jddeahdde, 0C (Jii) RCHO
-78C to r.|t.;394d) | H2, 10% Bd{zZMeiMpREhtylJoxiiben BREcHBbAARIAE /DB
PCT/ GB2007/ 004012 3-[(E)-3-Octenyloxy]benzenecarboxamide
41 Butyl 2-[3-(aminocarbonyl)phenoxyjacetate
42 3-(4-Hydroxybutoxy)benzenecarboxamide
43 Butyl 4-[3-(aminocarbonyl)phenoxy]butanoate
44 3-(4-Cyclohexylbuioxy)benzenecarboxamide

xjam de 59

WWT W™

Scheme 3: (a) ROH, PPhs-PS, DIAD, Et;N, THF, r.t.
General Procedure for the Alkylation of Phenols Using Alcohols via Mitsunobu
reaction (Method C).

=g

W.,Y,Z=H,F, Cl

Example 45 3-[(Z)-5-Decenyloxy]benzenecarboxamide
O -NH,

CH,

10 To a suspension of polymer-supported triphenyl phosphine (1.4 g, 3 mmol, based on
a loading of 2.15 mmol/g [purchased from Argonaut], 1.5 equiv.) swollen in THF (20
ml) at room temperature was added diisopropylazodicarboxylate (0.47 ml, 2.4 mmol,
1.2 equiv.). The mixture was shaken for 5 min before 3-hydroxybenzamide (274
mg, 2 mmol, 1 equiv.), triethylamine (0.28 mi, 2 mmol, 1 equiv.) and cis-5-decenol

15 (313 mg, 2 mmol, 1 equiv.) were added. The resulting suspension was shaken at
room temperature for 16 h and then filtered. The resin was washed with additicnal



-9:1 (Z2: B 3-[ (6- Bronbhexyl ) oxy] benzenecar boxam de. o Nn2 5(Method D)
K2CO3 (1.38 g, 10 mmol, 1 equiv.) was added to a suspension of 3-

hydr oxybenzam de (1.37 g, 10 mmol, 1 equiv.) in CH3CN (100 m). The m xture
stirred for 10 min at roomtenperature, before 1, 6-di brono-hexane (9.76 g,
40 mmol , 4wameovioy7seas added. The resul ting m xture waBCEGBIWZEWIEE 60C for
16 h. After this time, the reaction wag7 cooled to roomtenperature, any

undi ss0l vedrgolisndief inkkolreldo iffdtrks iRRA okl cbhd Al yaRgr at ed under
The re t AKe -up n Et

reduced pressure’'to dryness. si due was p 1 c and water.
The or gani cefHfge ragadesta give Aicctudmprodist avd colenfisas srmivslidy liwash K2CoB

sol ution, vmkifsd t@lnfim.bm} dftﬁ‘omﬁbdg]reﬂw&{é_ﬂic%(ﬁ% @mfgmn@kﬁ{eﬁdﬂ%mg%r g edUCﬁdd
pressure to_a,s . vl ume. e precipitant s. was filte and washe
b th Bt oaci e Be svpdne sued fniues pRa vBlR sl oPbatS T U TESES S0l d (.0
g, 67% ,5 npl00IG-HALDAMS REGed/B): (e teath+H]", Ri nE.08aMh. e NMBEDGiIYs2H] , Rt =
4.08 mn. - I\NQGAF I Y r.i.phe onj brom de. O
N v 2007 S0l IS ERE ARt G0N (b Bl 2, pae R Ao

3- 06- br onmoeS8/dt)Jox§# binZidndd &285x e ide 203-198 (o, 2/), h¥8I¢n, 2aHedelvm) and
triphenyl p@ﬁphsm.zég«n%ﬁygm.sg(@ﬁ: BTz, 3. 05 equiv.) in CH3CN (30 m) was
heat ed under reflux for h. The sol vent was evaporated under reduced
pressure and the residue was triturated with dry Et20 until it solidified.
The soliod ws 15fn $dnes eghesrditiiiazedicabon@tal {0.39 )i 28 nirhel, 929quRd wegnpound as
a white sol jd &'éteg g il_’LOOrO i HCI?LC- I\/ISI method 1): ink 482 [MBrr, Rt = 3.65
m n. Exanple % : %H (S%B %WP%’W 36 hept enyl i oxy} benzenecar boxam de.
0 NH, 10 (WE2Hodorry cases ansipportastiriphesplphesmhimeofas used. In the case of

6[ 3- (am no : i i om de (2.0 g,
3.55 mmol , C@Egagﬁt%ﬁaﬁgﬁwg%E;Wrsbﬁésﬁ'jtogﬁ%ﬁg%dg ?gggﬁﬁ%éyﬂasﬂ{ged_ a solution of
pot assi um HeYMeF-FRPOASY Yirhsnybphogehipeanshqo the reagions wegrpaiipaned Wit equiv.) in
t ol uene,s sli@Meyyl pogPese over a period of 15 min at 0C, under N2. The dark
orange solution was stirred for another 20 min at OC and 15cool-d to -78C,
when t hi ophene- 3- car boxal dehyde was i nstantly added, and the tenperature
was left torise-from-78Ctor.t. The light yellow m xture was stirred at
r.t. for 16h. The reaction m xture was quenched w th saturated aqueous
NHAC1(20mL) and the sol vent was evaporated under reduced pressure. The
resi due was taken-up in CH2A 2 and H20, the organi c phase was separat ed,
washed with brine and dried 20 (Na2SO4). The sol ved was evaporated under
reduced pressure and the residue was purified by col unm chromat ography on
silica eluting with Et0Ac/ hexane (10% 50% gradient) to give the desired
compound as an off-white solid (300 ng, 35%, np 71- 73C. By 1H NWR
analysis it consisted of a mxture of Z.E (90:10). HPLCG-Ms (nmethod 1): mz
316 [MtH, Rt = 4.62 mn. 25 Exanple 63:

3-([7-(3-Thi enyl)heptyl]oxy)benzenecar boxam de. 0 NH, To a sol ution of
exanple 62 3-{[(2)-7-(3-Thi enyl)-6-heptenyl ] oxy}benzene carboxam de (260
ng, 0.82 mml) in MeOH (8 m ), 10% Pd/C (30 ng) was added. 30 The m xture
was stirred under H2 at r.t for 3 days. The catal yst was renoved by WO
2007/ 107758PCT/ GB2007/ 001012 32 filtration through a pad of Celite and the
sol vent was evaporated under reduced pressure, to a small volune. The
precipitant solid was filtered and rinsed with Et20/pentane to give the
desired conpound as a white solid (130 ng, 48%, np 97- 100C. HPLC- M5
(method 1): rrik 318 [MtHr, Rt =4.87 min. 5 Exanpl e 64:
3-{[(2)-7-(5-Chloro-2-furyl)-6-heptenyl | oxy}benzenecarboxam de. ci CC)

Synt hesi sed from 6[ 3- (am nocar bonyl ) phenoxy] hexyl (tri phenyl) phosphoni um
brom de according to Method E. Yield 72% np 53-56C. By 1H NVR analysis it
10 consisted of a mxture of Z:E (81:19). HPLC-MS (nethod 1): mz 334
[MiHt, Rt = 4.80 mn. Schene 5: (a) Br(CH2)nBr (n=5, 8) K2CO3, CH3CN, 60C,
(b) Lithium acetylide ethyl enedi am ne conpl ex [ Li GaCH( HZNCH2CH2NH2) ], DMVSO,
r.t. 15 '



3-[(7-Bronohept ygoxyl benzenecar boxam de.
to Method D. HPLC-Ms (nethod 1):
Exanpl e 65: 3-(8-Nonynyl oxy) benzenecar boxam de.

mz 314 [M,

0

NH2

Rt
WO

2007/ 107758PCT/ 0B2007/ 001012 33 (Method F) Lithium acetylide
1.1 equiv.)PGEHEBPOE®2I n a

et hyl enedi wa 2e7/v01pl ex (305 nyg,
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accordi ng
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O/\/O AN,

benzenecar boxam d

O/W\\\I/\ArCHS

CH, CH, CH,

NN2

S

45

57

94-95

94-95

1, 268, [M+H]

1, 330, [M+H[

1, 260, [M*+H]"

4.14

5.64

4.47

F: np 106-
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Synt hesi sed from 2-chl or o- 5- hydr oxybenzenecar boxam de according to Method
10 B, schene 2. Yield 80% HPLC-MS (nethod 1): mz 339 [ MMHHFCH3CNr, Rt =
5.29 mn. Exanple 69: 2-Chloro-5-(10-undecynyl oxy)benzenecar boxam de. NH2
CH 15 Synt hesi sed from 2-chl or o- 5- hydr oxybenzenecar boxanm de according to
Met hod C, Somen#1@3758Yield 13% HPLC- MS (nethod 1): ni zPGREBRWR{IeI2Rt = 4. 94
mn. Schene 8: (a) BBr3, CH2A 2, r.t.;2§4b) R1-Br, K2CO3, Nal, DMF, 60C, (c)
R2- OH, PPhS=—PS— DD EtaN TTHF, 1Tt 5 WO 26071107758PCTH %L’L’GG“““KlZ 36
2- Fl uoro-5 pxybenzenecar poxam de. 0 NFZ-CH Vgt hiod—H—Borom-tribroni de

sol ution Min CH2A 2, 28,6 g, 23.6 mml, 2 eq ‘NH2 was added sliow vy,
dropwi se irred sol ution ofy 2-f | uor o- 5- 5rret haxythienzenecar boxam de (2.0
g, 11.8 m i, Ci (60 rﬂ) at r t.], der N2. The_.reaction

m xture was stirred at »—f-cHj % epoves under®educed
pressure, |the resi‘ghie Rastrdi $sol ved i water (12 m) afd €xtracted With
Et OAc (4x100 nml). The conbi néd organi c extracts ware washed with water

(2x100 m _‘_d_r_i_ed_sNa’)Qm\ and filtered through alpad of silica npl The
fil trate \ e\l 3\nr at ad t drynncc |56|rlnr rnrlnh rl n S |r‘1 h the

N recs

VA I - T AT O T P OAT yIiTOoOJI iAo T | OUOuOuoy A rJI < 4
desired C(m"p(_?’?ﬁﬁ—?ﬁ Tgrey—s o ildl % “1 Z%IM"%:‘}@. Exn:rpl es1,724’: n%’fr :raE! e~ G
Exanpl es T0-72 V\k,‘lz&ggbyllt hestsed—fromh 25 4d UOT 0" S—hydroxytengghecarboxqn de
15 according to Method B, scheme 2 and Exanptes 73-7 rsed from
2- fluoro+5-hydroxyhenzenecarhoxam de according to Method C_ schene 3.
Exanpl e Fo—71 Struct$%e 0 NHO-NeR2 loH v.ng (0 61 40 npp (O |-
78-80 HPLC- Ms: neffiod no., mz, ion

O/\/c];ia/c”a é\ /\/\/\/r

106-108
1, 263, [M+H+CH,CNJ® 1, 303, {M+H+CH30N]+
4.07 427

Table of names of product compounds; Examples 46-67:

Example Compound name
46 3-(10-Undecynyloxy)benzenecarboxamide
47 3-[(Z)-2-Nonenyloxylbenzenecarboxamide
48 3-(5-Decynyloxy)benzenecarboxamide
48 3-[(E)-2-Nonenyloxylbenzenecarboxamide
5Q 3-(2-Nonynyloxy)benzenecarboxamide
51 3-(3-Nonynyloxy)benzenecarboxamide
52 3-I(2)-5-Octenyloxylbenzenecarboxamide
53 3-[2-(Pentyloxy)ethoxylbenzenecarboxamide
54 3-[2-(Hexyioxy)ethoxyjbhenzenecarboxamide
55 3-{[(6E)-2,6,10-Trimethyl-5,9-undecadienyljoxy} benzenecarboxamide
56 3-[(2E,62)-2,6-Nonadienyloxyloenzenecarboxamide
57 3-{3-[2~(fert-Butyl)-5-(trifluoromethyl)-1,3-oxazol-4-
yllpropoxylhenzenecarboxamide
58 3-[{E)-5-Decenyloxy]benzenecarboxamide
59 3-(3-Octynyloxy)benzenecarboxamide
60 3-[(3-Mesthylpentyl)oxylbenzenecarboxamide
61 3-[(2)-8-Nonenyloxylbenzenecarboxamide

5 Scheme 4. (a) Br(CHy)sBr, K;CO;, CHLCN, 60°C; (b) PPhs, CHLCN, reflux; (c) (i)
KHMDS, toluene, 0°C; (ii) RCHO, -78°C to r.t.; (d) Ha, 10% Pd/C, MeOH, r.it.



4,282,

-, CH,

[MFH 1,337, [MFH+CH3CNr Rt (min) 2.42 5.69 72 73 0 H2 ONH2

42 8.5 82-83 69-71 1, 351, [MrHCH3CNIt 1, 307, [ MrH+CH3CNr

4. 71 V\D 2007/ 107758PCT/ GB2007/ 001012 37 74 75 ONH,

00, --

gy e m e e CH ONH2 1101, -... --CH 8
WO 2007/107758 PCT/GB2007/001012

30
O, MH,

(o} MH, O, NH,
@ {b)
/‘\/A\/\vﬁr /\/prh3+ Br-
OH o] Q
NH,
{C) % ~ /\/\/\9 -
5

~8:2(Z: )

3-[(6-Bromohexyl)oxylbenzenecarboxamide.
O NH,

R N Y
5 (Method D) K;CO; (1.38 g, 10 mmol, 1 equiv.) was added to a suspension of 3-

hydroxybenzamide (1.37 g, 10 mmol, 1 equiv.) in CH3CN (100 m}). The mixture
stirred for 10 min at room temperature, before 1,6-dibromo-hexane (9.76 g, 40 mmol,
4 equiv.) was added. The resulting mixture was stirred at 60°C for 16 h. After this
time, the reaction was cooled to room temperature, any undissolved solids were

10 filtered off and the filirate evaporated under reduced pressure to dryness. The
residue was taken-up in EtOAc and water. The organic phase was separated and
washed consecutively with K,CO; solution, water and brine. Dried with MgSO, and
evaporated under reduced pressure to a small volume. The precipitant solid was
filtered and washed with EtOAc/pentane, to give the desired compound as a white

15 solid (2.0 g, 67%), mp 115-117°C. HPLC-MS (method 1). m/z 300 [M]*, 302 [M+2H]",
Rt = 4.08 min.

6-[3-(Aminocarbonyi)phenoxylhexyl{triphenyl)phosphonium bromide.
OaNH,

I N PPh* = Br

6. 03



75-76 72-74 1,280, Ww 1, 306, [M-H 5.05 4.96 Table of nanes of
product conpounds; Exanples 70-75: Exanpl e Conpound nanme 70

2- Fl uor o- 5- (nonyl oxy) benzenecar boxam de 71

2- Fl uor o- 5- (decyl oxy) benzenecar boxam de 72

2- Fl uor o- 5umdsuytsexy) benzenecar boxam de 73 PCT/GB2007/001612

2- Fl uoro-5-[(2)-5-octenyl oxy] benzenecagiboxam de 74

I 5-
3 EI 38:8 5 AE@?UJ%OL%REW&%N&Q%@%M onam (?qrﬁdgé 10S%h mm°]91. (a) SOd 2,

t ol uene, r &MUy ang Y‘ﬁ'&}iﬁ@%’“%—@ 930 7. 3BRN®!, my,) in CHGN (@)mh5Non- Br
K2C@ Nat ,wdQMéh ate@Qﬁger?emwm R Thé bti?\lfé?:t @aé'@& Qﬁé}m%(:ﬁllr]'@weg????o?g_ 39 NH,
et hoxy ben ZETSUE B 10R PEAME e BECOPAML o b Es TS BREol Wah ol d 859
np 154- 556 d@terPt @nd/Brigchie vaaa i pive thezleRidm Wbltdg_'oﬁ&“%o g7 mn. 15

6- Chl 2+ f

2007110775000k A bR PR AN P RLE S e B

6- chl or o- 2- f | uor o- 3- net hoxybenzenecar boxam de according to Method H Yield

90% ExanplExaitiple €2: G(2)-P(P-ThieHA)-8-h3plcRPoryProh:BRaMBGATIRLXam de. NH2 Cl

Oy NH, s
&*\/\/\9
o e

10 (Method E) To a stirred suspension of 6-[3-(aminocarbonyl)phenoxy]hexyl
{triphenyl) phosphonium bromide (2.0 g, 3.55 mmol, 1.2 equiv.) in anhydrous
toluene (28 ml) was added a solution of potassium bis(trimethylsilyl)amide (0.5M; 7.1
mi, 3.55 mmol, 1.2 equiv.}) in toluens, slowly, dropwise over a period of 15 min at
0°C, under N,. The dark orange solution was stirred for another 20 min at 0°C and

15 cool-d to -78°C, when thiophene-3-carboxaldehyde was instantly added, and the
temperature was left to rise~from -78°C to r.t. The light yellow mixture was stirred at
r.. for 16h. The reaction mixture was quenched with saturated aqueous NH,C1 (20ml)
and the solvent was evaporated under reduced pressure. The residue was taken-up
in CH;Cl; and H;0, the organic phase was separated, washed with brine and dried

20 {Na;S0y). The solved was evaporated under reduced pressure and the residue was
purified by column chromatography on siiica eluting with EtOAc/hexane (10%-50%
gradient) to give the desired compound as an off-white solid (300 mg, 35%), mp 71~
73°C. By '"H NMR analysis it consisted of a mixture of Z:E (90:10). HPLC-MS
{method 1): m/z 316 [M+H]", Rt = 4.62 min.

25

Example 63: 3-{[7-(3-Thienyl}heptylloxy}benzenecarboxamide.
OxNH,

(e} /\/\N\@S
—

To a solution of example 62 3-{[(2)-7-(3-Thienyl)-6-heptenyl]oxy}benzene
carboxamide (260 mg, 0.82 mmol) in MeOH (8 ml), 10% Pd/C (30 mg) was added.
30  The mixture was stirred under H, at r.t for 3 days. The catalyst was removed by



5 Synt hesi sed from 6-chl oro-2-fl uoro- 3- hydr oxybenzenecar boxam de
according to Method B, schene 2. Yield 73% np 75-77C, HPLC-Ms (nethod 1):
mz 316 [MH], Rt = 5.27 min. 10Schene 10: (a) BBr3, CH2C 2, r.t.; (b)
R-Br, K2CO3, Nat, DM, 60C.

2- Chl or o- 6wfd 2e01/m788 hydr oxybenzenecar boxam de. 0 NH2 CecHBibBynéibesi sed
fromcomercially avail abl e 2-chl oro- 6% 1 uoro-3- nethoxybenzenecar boxam de,
according t i 9 :

2- Chl or o- 6-@[%@? {3‘?@95%’%@F’fm?ﬁ%éﬁf‘z@ﬁgg‘gér’gé’%g%"%"é’fatﬁd ﬁde{)(ﬁgﬁ'ﬁedzo Synt hesi sed
from 2- chl d¥eRsBee; ol yoler dhe prepipitantedidves dilkerad aat tnsediwity t o Met hod B,
scheme 2. “dg/gordiféto e G- f8fed ddiidoun@ad aRhIROShId {30 4879, A 4, Rt =

2007110775000 EBHEOHS Gsbas Sws Wl r. RUTORERIR e from

2-chl or ¢- 6-f | uor o- 3- hydr oxybenzenecar boxam de according to Method B, schene

Schere. 11 Teanlh 3T (b oka ) PR nsfine st bjamiges “croq 2.

r.t.; (d) Hr, K2CO3, ! DMF, 60C. 0 OHO NH20 NH20 NH2 (a) FSF (c)

FaF(d) O (b) |101 F CH, F 2,4,6-Trifluoro-3-net hoxybenzenecar boxam de. 0
NH, fronto i allyavail 2,4,6-trifluoro-3- 15 net hoxybenzenecar boxylic
acid, accor t thad A schene 1. Yield 85% np 102C, HPLC- M5 (et hod

1): mz 206 [MA], Rt "= 2740 mm

2, 4, 6- Tri f lgypthesisedThom AERRBSYIPHEHS | Sdghgpiued from
2,4,6-trifluoro- 3- net_hggglggzenecar boxam de eﬁé%ﬁﬁ;% I\Fgltgﬁio H Yield

100% HPLCPRRMASSCRIHNG jo Method Egfield ety mpRa-56°G. By, HMR apgiysipite 79:

2, 4, 6- T0i f lconsistedor (@ TRixse0n\2) b (91 7/@N SHRICIAS AEMEd 1): Y2 334 [M+HT", Rt =

2007/ 107758RET/.GB20071001012 40 Synt hesi sed from .
2,4,6-trifluoro-3-hydroxybenzenecar boxam de according to Method B, schene
2. Yield 54% nip 89-90C, HPLC-MS: ink 276 [MtHr, Rt = 4.36 m n. Schene 12:

(a) BBr3, . ; HRX | 60C.
2,4-Difl uorggﬁ %ﬁ? a%é@%ﬁ%’?@r‘@%ﬁﬁ%’)@?ﬁi (ﬁﬁ% ’68% (@yl'%g'sqc?&[ﬂdef rom
commer ci al Efhylgvedidnaihe eormplax MiG=QlH{HMNGH.Chigtiox DS ehecar boxani de accor di ng

to Methed H Yield 98% HPLC-M5 (method 1): mz 172 pi-Hy, Rt = 1.03 mn.

15 Exanpl e 80: 2,4-Difluoro-3-(hexyl oxy)benzenecar box%rri dNeH. 0 NH,

O NH, O -NH,
El - Eﬁ .
—
OH n=>5,8 o e DAM.T\Q\

CH

3-[(7-Bromoheptyl}oxylbenzenecarboxamide.

OgNH,

20 07 TN TN N,

Synthesised according to Method D. HPLC-MS (method 1): m/z 314 [M]*, 316
[M+2H]", Rt = 4.37 min.

Example 65: 3-(8-Nonynyloxy)henzenecarboxamide.
O ANH,

AN N
25 ° Q\CH



OMCH, Synthesised from 2, 4-difl uoro-3-hydroxybenzenecar boxam de accordi ng
to Method B, schene 2. Yield 51% np 86-87C. 20Schene 13: (a) SCd 2,

tol uene, reflux; (b) aqueous NH3; (c) BBr3, CH2Cl12, r.t.; (d) Rl1l- Br,
K2C33, Nal, DWMF, 60C, (e) R2-0H, PPh3-PS, DIAD, Et3N, THF, r.t. WO

2007/ 1077580 TEBZTO7/ 001012 41 OHO NH20 NH2 F(a) F() FET/GB2607/001012

H(b)30H ----- e (e) 2,6-Difluoro-® nethoxybenzenecarboxam de. N -12
Synt hesi sednfekiya BAUNHEMGicallide MY ddeal ﬁ:eg f
met hoxybenger?e arlqo lic gt(lgl d accord ||lrr1]ﬁle?m &ﬁé%&%mmﬁyl Yield 84%

np 167- 169CMPMES PIECEHB B TEck flask, %ssqewhewﬂwaamumamdew
2,6-Difl uorwsomgldﬂ)othemﬂmmpélﬁmmé&{imonN‘ﬂéﬂ" Synt hesi sed from

2,6-difl b Yield 78%
tPLo Vs ( neREGRERORSYRRIESAESRIGRITR £ AcS el haddlh B8RS a7 (Tabie D
Exanpl e$ 8Imligvag@ddeds yinwlyedriopwige, fat otaunder N,. The reaction mixture was stirred

2, &1 T uorRr BrOMBTOXNOAA GRS RAIAMALY Hn HFR Liliibn' AR v SCDE™® 2

Exanpl es 84-88 were_synthesised from
di f I uor o- 3-HOAF &I pERoMbIngd GeEgenisi saciz wereavashed withveringodried (NaSkahe 3. 20

WO 2007/ 1o7aaa&mwrmmwr@eamr@u@ws@r&h@&u& g.taa&ams D¥fegF 0 OWCH,
ONH, is F ield (% 38 71 nP (O

93- 95 76- 73’¥ﬁ9|‘_‘8"|\78‘"°"1%‘%%%?&‘yr?8 sllicq glytinigivijiy’ EIOAE’B%XE‘“F@Q% f°ﬁ"’e§b€b [ MtHr Rt

(mn) 4038 desifdsl compound as a white solid (100 mg, 13%), mp 82-83°C. HPLC-MS {method
1): m/z 260 [M+H]", Rt = 4.26 min.

3-[(7-Bromodecyl)oxy]lbenzenecarboxamide.

Oy NH,

0/\/\/\/\\/\/5"

15 Synthesised according to Method D. Yield 32%, mp 114-116°C, HPLC-MS (method
1): m/z 356 [M]", 358 [M+2H]*, Rt = 5.15 min.

Example 66: 3-{11-Dodecynyloxy)benzenecarboxamide.
Oy NH

CH

.
S T N N N

20 Synthesised from 3-[(7-bromodecyl)oxy]benzenecarboxamide according to
Method F; mp 106-108°C, HPLC-MS (method 1): m/z 302 [M+H]", Rt = 5.02 min.

Scheme 6: (a) Lithium acetylide ethylenediamine complex
[LIC=CH(H,NCH,CH,NH,)], DMSO, r.t.; (b) p-toluenesuifonic acid, EtOH, reflux; (c)
25  3-hydroxybenzenecarboxamide, PPhs-PS, DIAD, Et:N, THF, r.t.

L @
o o e 2 HO/\MS/\\ o
o’\{\%s/\\\\\

(b) ©

OxNH,




83 84 85 ONH, O FO,.",---........ ",CH, O ONH, O FONH2 F 37 29 6.5 99-101
67-69 62-64 1,288, [MrH 1, 298, [MtH 1,302, [MtHr 3.72 4.91 4.18 86 87

88 ONH, Fali W O-...""""----- ‘W ,CH3 ONH2 ali Fel O ONH2 O F CH 16 16
21 57-59 <40 87-89 1,288, [MtHr
WO 2007/107758 PCT/GB29007/001012
34
10-Undecyn-1-ol.
HOMGH

(Method G) A solution of commercially available 2-[(8-bromooctyi)oxyltetrahydro-
2H-pyran (1.0 g, 3.4 mmol, 1 equiv.) in DMSO (5 mi), was added, slowly, dropwise,
5 atrt, under Ny, to a stirred suspension of lithium acetylide ethylenediamine complex

(350 mg, 3.8 mmol, 1.1 equiv.) in DMSO (5 ml). The reaction mixture was stirred at
r.t. for 18 h and diluted with n-pentane (50 ml). The organic phase was washed with
1N HCI solution (2x20 ml) and water (2x20 ml), dried (Na,80,) and evaporated to
dryness under reduced pressure. The residue (colourless liquid, 570 mg, yield 70%)

10 was dissclved in 95% EtOH (20 ml) fogether with p-toluenesulfanic acid (150 mg)
and the mixture was heated under reflux for 2.5 h. After being cooled, the solvent
was evaporated under reduced pressure. The residue was purified by column
chromatography on silica eluting with EtOAc/hexane (10%-30% gradient), to give the
desired compound as a colourless oil (240 mg, overall yield 48%).

15

Example 67: 3-(9-Decynyloxy)benzenecarboxamide.
O NH,

/\/\/\/\/’ e

0

Synthesised from 3-hydroxybenzenecarboxamide and 10-undecyn-1-of according to
Method C, scheme 3; mp 111-112°C, HPLC-MS (method 1): m/z 274 [M+H]*, Rt =

20 4.61 min.

Scheme 7: (a) SOCI,, toluene, reflux; (b) aquecus NH;; {c) n-Non-Br, K,CO,, Nal,
DMF, 60°C; (d) 10-undecynol, PPhs-PS, DIAD, Et;N, THF, r.t.

OxNH,
Cl
o OH 0 NH, 9 0/\/\N\/CHS
Cl (a) Cl
—
O NH
OH (b oH Jx 2
ClI
OWMCH

25



, 312, [MtHr 1,324, [MtHr 4.65 4.94 4.67 Tabl e of nanmes of product
onpounds; Exanpl es 81-88: Exanple Conpound nane 81

Di f | uor o- 3- (hexyl oxy) benzenecar boxan de 82

Di f 1 uor o- 3- (nonyl oxy) benzenecar boxam de 83 Butyl

[

1,3
c
2,6
2,6
2[ 3- (am no®&ar WOTiWI)s82, 4- di f| uor ophenoxyl acetate 84 PCT/GB2007/001012
2,6
2,6
2,6
2,6
2,6

-Di fl uor o- 3- RE) - 2- nonenyl oxyl benzen#car boxam de 85
,6-Difl uorzncﬁ[oao-émg wh@ranRhbearibkmndenecar boxani de 86
, 6-Di fl uoro-34(Z)-6-nonenyl oxyl benzenecar boxam de 87
, 6-Di fl uoro- ) - 5- decenyl oxyl benzenecar boxam de 88
,6-Di fl uor 10- undecynyl oxy) benzenecar boxam de Schene 14: (a) K2CGB,
DMVF, r.t.; OH, H20/1PA, reflux; (c) n-Hex-Br, K2CG3, DW, 70C. WO

07/001012 Met hyl

2-13-(amn - -di f] uoro ngxyl acet.at.e. NH O 5 A mxture of
2,6-difl uo%ﬁ’?‘@‘?r%"%‘?“}&"ﬁsé?]"ﬁsrﬁ' E@?‘ﬁ@%ﬁ#‘&é“’( &'Sz"ydf°x¥gﬁ'?ﬁ?f‘?carbﬁmﬁq°v. ), 1(2003
(2.87 g, 2kcithetsordingigilathgd A rsdhemsd hyield 2&dipap esat@1°C, BBLOMS 7. 35 Mol ,

1. 05 equi V.o helnBd Ar-was sidrred at r.t. for 18 h. The mi xture was
diluted w t(??ewat %é\gfbe@i %ﬂd\ﬁieoﬁ%ﬁ '%"h Et OAc (4x80 ml ). The conbi ned organic
extracts were dried (MySO4) and evaporated to dryness under reduced
pressure. ExamplshiOlChen-S1ERy bRy 1BERReLilbb xt step. HPLCG-Ms (method
1): rrik 246 MFE, Rt = SRy ISRy il Bibéinie

2[ 3- (Am nocar bghy1l) - 2, 4-di f | uor ophenoxyl acetic acid. o/4112 yOHd 0 Met hyl

2[ 3- (am nocar beqyl) - 2, 4-di fl uor ophenoxy] acetate (7 mmol, 1 equiv.) was
15added to a ution of NaOH (1 g, 25 mml, 3.6 equiv.) in water (20 m)
and i sopropyl ~& coho . *m xture was stirred under reflux for 1.5
h, diluteday water (40 m ) .and extracted with CH2C 2 (40 m ). The
aqueous ph asgléﬁ'l g%ég%z{%"bé'f; F'é’ i %‘c&‘ygﬁ"! HERecashexantigy acagrding t Methpde

preci pilfanB, sdiemg 2nXield §0%, ¢RLE-1A dnethbdt): hkz 3GJMeHEOHEINIE Rt ke atesi r ed
compound (439 ng, 8%, np 152-153C. PLCG-M5 (nmethod 1): raiz 312 [M 20
H+2CH3CNI ", Rt = 0.91 m n. Exanple 89: Hexyl

2[ 3- (am nocar bonyl) - 2, 4-di fl uor ophenoxyl acetate. 0 NH, WO

2007/ 10775 &R&rhbB20 2-0hstd BlA 0 4t decynyloxy)benzenecarboxamide.

Ox_NH,

Cl

0/\/\/\/\/\:\\

CH
15 Synthesised from 2-chloro-5-hydroxybenzenecarboxamide according to Method
C, scheme 3. Yield 13%, HPLC-MS (method 1): m/z 322 [M+HJ', Rt = 4.94 min.

Scheme 8: (a) BBr;, CH,Cl, rt.; (b) Ri-Br, K;COs, Nal, DMF, 60°C; (c} R-OH, PPh;-
PS, DIAD, Et:N, THF, rt.

Oy _NH,
: F
{b}
Og, -NH, Oy ~NH, / o R, = nonyl, decyl, undecy!
F (a) F
—le
o OH N O Nt
F
{©) é\ R, = 2-ronenyl, 10=undecynyl
20 - o



n- Bronmohexane (0.077 m, 0.55 mmol, 1.05 equiv.) was added to a suspension
of 2- [3-(am nocarbonyl)-2,4-difl uorophenoxy]acetic acid (120 ng, 0.52
mmol, 1 equiv.) and K2CO3 (215 ny, 1.56 mmol, 3 equiv.) in DMVF (3 nl) and
the m xture was stirred at 70C for 1.5 h. After cooling at r.t., the

m Xt ure wawomorwewss nto water (25 5nl) and the preci pi 2GrRICBROT/Gog010as
filtered and washed with water (2x20 M6). After drying, the crude solid was

triturated Jsfyslold- Md}gxwgn%gﬁ,&g&ag ), filtered and washed w th hexane

(3x10 m), tg g!\"_ye t he desired corrpound as a white solid (99 ng, 60%, np
108C. HPLC- MY 1Ak 316 [ MHHr, Rt 4.09 mn. 10Schenme 15: (a) Lithium
acetylide A.enedi am ne conpl ex [Li C2CH( H2NCH2CH2NH2) 1, DVSO, r.t.; (b)

p-t ol uenesul c acid, EtOH, reflux; (c) CCHO00CI, CH2O 2, r.t; (d)
K2CO3, Nat, , 80C. 7-Cctyn-1-o0l. Synthesised fromconmmercially

avai |l abl e (&l A I r o Method G
Overal |l vyi (ﬁld gS&?@ggjﬁouArr%@?é SE(%IE 6?@@‘9% 8H{? %S oérj'lgg%!é atd¥)" NcH

Chl or oacet yias @dgastsiandy, deppnisertp stirredroluiipn of 2Hluaierby . ) was added to a stirred

sglcut ' o OﬁneYPEc@FSekﬁEenhcﬂbofa%Q@e(ED 21% rmﬁei neauua)wzmz)(ea Ry Gzl 2 §6 m) at
- e reacti ure was war m u ., were it was
stirred fot" ‘ie WP%WJG%%'PQW”%&‘@SPHM&{JWJ@“ Fagﬁ?f\énd‘t presmaved and t he
resi due vvasmqimrreducediprbyswe)Itiuﬂrmede)waQBis's’éo]ﬁNrS%a@H' (12BN BARREEE 45

chr omat ogr %n%@gga@l docr%[ eljhgté:'f:{r'a \é\qjg%aﬁ%o /hexane 100 'th%%pve t he

desi red conpoun | e 90:
7-Cectynyl 23300 andli dnmamemMnczultéredltmrb@Ta)pdithf@nw g@e‘tt&tfﬁtrat@wb&-l s-"CH 5

Synt hespse necarboxani de accordi ng t

Met hodsI% g"%ﬁ“’%&g‘ %99‘ %d%&e%”wﬁé‘gé}f%z% ST RS r?8'i“ﬁ%‘é!‘df)sa 2 340

[ Mk1-1] +, mey§o®©§0mﬁ2%n05cherre 16: (a) ZnEt2, CH212, toluene, r.t. O
NH, O NH, Exanpl e 91: 344-(2- Ethylcyclopropyl)butoxylbenzenecarboxanide.
0 NH,  cH3_15A FOl t f diethyl zinc (1.1 Min toluene, 1.84 m, 2.02
mmol, 1 eq a solution of exanple 52 (500 ng, 2.02 mmol, 1

equiv.) i nEdaimpté@?ﬂimlﬁer(elsyﬂmésme@tfrdm E-ﬂuorurﬁdﬁﬂro%%en&de@éiﬁaﬁnh@é\e (0.244

3.03 I s .adde |on m xture
was s{rerr) reagm?d"%qt%g M/eft V%SS'%%“%E gﬁigfﬁr@?ﬁd@ wﬁ"ef&swﬁ}? f'io water (40 m)
and extracfiwowwwom&@eémmmgaccililhlmgdmwbthmdd: anemeganl c extracts were
dried (MySOEfanffiid { e SOI vent sjpwere renoved—umnder— cuuxTvr-u pressufe:
HPLC- M5, {The crude|r consi sted of starting B ETT at (ch"/g and—gdesired
product (j20% . The|readtion was repeated ip thg TEne way, in tolune {15 m)

usi ng di ethgtlruc [nC f in toluene, 6.1 pF\_6.6 mol, 3.3 equiv.) and

di i odonetih 0. 244 S.W\}\S/@qui vV The reaction mxturg was

stirred gt 50Cfor 5 25 d&s, diTutdd Wit h| wa 8O~T)andextragt pd with
h n i

, re
CH2d 2 ( x50 ) —The—conbined ganic—extracts—were dried (MySO4) “and t he
sol vent s e ‘%d d%)..u reth undef reguced V‘O 2007 107758PCE ER20071001012] 46
pressure. Hﬁgéum@u a'uc vers .tuatc by—sti++rg—r—peftane~(-+5—w)—and the
preci pi t dnfemedagd as filt [mng* rinsed with pqngaqr[@,m;b,_g le 196 ng of a
whi t e corpouittion mp 104 1050 By HPLC-MS it| consisted of starting matgri al
(65% and_t Re(mdresi fed product242835% . HPLC-h\/B (et hod 1569 n12 303

[ MMHHCH3CNr, Rt = 4.83 min. Schene 17: (a) Br(CH2) 30H K2CO3, Nal, DWVF,
60C, (b) totuenesut fuuyi72t,i|i ortde, B3N R G2tz e} NaeN;
| - 120/ Et OH, 6C . 3 [(9-Hydroxynonyl ) oxybenzenas Xam 0CH
Synt hesi §ed acyording to Method B, schene 2. E

HPLC- M5 15 R hod 1): mz 280 [MtHr, Rf = 3

s R T N N NG, * @ O,\/\/ﬁ\

CH,
42 8.5
82-83 69-71
1, 351, [M+H+CH,CNJ" 1, 307, [M+H+CH,CNJ

6.03 4.71




Exanpl e 92: 9[ 3- (Am nocar bonyl ) phenoxy] nonyl
chloride (410 ny, 2.
2 equiv.) were added to a solution of
1 equiv.)

CH, Tol uenesul f onyl
triethylamne (0.40 m,
34(9- hydroxynonyl ) oxy] benzenecar boxam de (400 ng,

20 2.88 muol ,

15 nmmol, 1.5 equiv.) and

1.43 mmol,

4- et hyl benzenesul f onat e.

NH2

in

CH2C12 (4 MO20ant7t¥e reaction m xture was stirred at PCT/GBIgT/00801days.
Sat urated NaHCC3 WD 2007/ 107758PCT/ GB2007/ 001012 47 solut|on (40 n1) was

added and

the m xXTUre wags exiracted wt

H u—zu 2 (JXJU 7|5| \ |hc bUIIUI i

ned

organic e
reduced pr
silica el
whi t e sol
Rt = 4.90

it i NG~y

tractg _wepe dried (My804) and

essure.y The residue was purifi

CH3OH CH2C12 (2%,

. g, 69% ,. np. 78580C.
an? e "g3:~3-T(9~Cydnon

m n.

neo ONHzen[ Was EVdele. EU u
ed by| col uim chr omat ogr aphy
o fgivest he desired conpound

HPL % thod 1) iz 434
enzenecar poxam M

|
t

onyl ) oxy]

\der
DN

DS
MtH]
DNH,

Sodi um cy

ani de (60 nm,

1-22 mol, 1.3 €

qui v. )" was addegl to a solutT

of

9-[3- 10

am nocar banvl lﬁa'nfﬁenoxw nonyl 4

net hyl benzenesakf onat e (407

1Y,

0. 94 mol

1_equiv.) 1i 280\ (MY (10 M) a

d 95% Et OHI,@8s8.M9H” and the r

m xture w

was diluted with water (10 m) and extracted with CH2d 2 (3x10 m).

8BS StIFFed at 5&& for 2 rlF)\IQ

pacti on

After cooling 48 r.t., the m

Xt ur e

The

combi ned_orghiot namés sipkaiumebAPAIGEXMpRRY-Ad  he Sol vent vas remved

under redL | V\vn:‘surc ” C Clruue IV'DCI due was 18 n||r| fl ed h\l col umm

chr omat ogH n'tb!aen siH-ea—ettii-ne—w Go'ﬁp"mdﬂéﬁ-‘ina (5099 to give fhe

desi red conpognt—fs—whi-te Scf- LMo M”WTO”V Zen @gHds  Lp| C. VS| et hod
1) rri/z 2890 — R 4-2LElugo-(decyloxy)behien rb@i‘amﬂdﬁx A-Non-Br| K20CB
Nal . DVF 60:’72[ th  OH ﬁ Qro- mgpcylpxy)ﬁer,}zeoeca*boxaﬁa’e ONH2
\0 () 73 N5 . ro-5.{(2)-5-dotenylodybetgenecarbexamide.  cor i nokitri| e.
WD 2007/ 107 78RPETH B2007+ St RIL - SIRIIeRABIEENGROGIIES o) oy Ly hyai | abl e
2- hydr oxyisonT cotimonitriFe-accot- g - £o jﬁe’me@cam@"@ 230% send - sol i d,
HPLC-M5 (nethod 2): mz 288 [ MMHHCH3CN], Rt = 21.46 min. The reaction gave

al so as by SEhe/me 8t (21 SQGkyalueney sefiux; (D) atiurgusr NHuA(C) BprfﬁHﬂmeet,a(dham trile,

yield 39%
m n.

10

15

Exanpl e 94 2

o) NH, o]

NGR-Bf 6,880 NarftlaF, ge¢. met hod 1

‘Nony| oxa/)l sonl cotin

):

anm de.

mz 288 [M+H+CHSCNr
oNH2 C |

NH2

6-Chloro-2-fluoro-3-methoxybenzenecarboxamide.

Cl

Synthesised from commercially available 6-chloro-2-fluoro-3-

methoxybenzenecarboxylic acid according

to Method A, scheme 1. Yield 85%, mp

154-156°C, HPLC-MS (method 1): m/z 245 [M+H+CH,CNJ', Rt = 2.37 min.

6-Chloro-2-fluoro-3-hydroxybenzenecarboxamide.

Oy NH,

Cl F

OH

= 4.94

0/\/\/\/\\/CH



10A sol ution of 2-(nonyloxy)isonicotinonitrile (250 ng, 1.0 mol, 1 equiv.)
and sodi um net hoxide (10 ng, 0.1 mmol, 0.1 equiv.) in dry CH3OH (10 m) was
stirred at r.t. for 2.5 h. A solution of lithiumhydroxide (24 ng, 1.0
mml, 1 equiv.) in water (1 m) was added and the reaction m xture was
heat ed undevo zefrdomssfor 3.5 h. After cooling at r.t., POBPGBIHtAM@2WAS
poured into water (40 m ). The precipijgant solid was 15 filtered and dried

in vacua at ] d und as solid (60 ny,
23%, np 10% é’ﬁ %%ﬁgoofﬁ%:’_é%w 24 H;@ &Q%e%@efm agc%'d'ﬁgg"m n. Scheme
19: (a) Br Metimd A Yiglgp O%QCCB CHSCN 60C, 5 days, (c) conc. H2SO4, H20,
40C. 20 WO 20071107758 49 (a) Br Br PCT/ GB2007/001012 OH NCOH (b) O0CH,

H2N 0 1, 2- 'br?np_sp neeﬂ Br 5Bromine (1.9 m, 37.28 mml, 1.05 equiv.)
was added é?émﬂf—éé" 763 B ilpros2-fiygro3-onyloxyihensenecarbpranide( s ni . 35.5 mmwl, 1
equiv.) in CB4HX¥% m) cool-d at -10C, under N2. The reactlon m xture was
stirred at 4.tJ far 16 h. The solvent was renpved by evaporation under
reduced pres The residue was partitioned between CH2A 2 (200 m) and
10% aqueous s syl #at eHsol ution (200 mM). The organic 10 phase
was sepdrated, washed with brine and dried (Na2SO4). It was evaporated
under r edu&othpsisssistane6cblode-2flerg-3thydixybenzesecieboxamide aopeadimgioas a

col ourl ess 0 )

3-Pentyl- 2!\4&?&:4@3%&@9 %gﬁ%@lg%/i 09“7'5 yer ,é—lgrL onll( tp%d é)nﬁ'/zma

2- pent y1- 2 Mt tRidrBAEMming- benzodi oxi ne- 6-carbonitrile. NC OACH, NC

1, 2-Di bronoheptane (5.11 g, 19.8 nmmol, 1.1 equiv.) was added to a m xture
of di- hydrox benzonltrlle 2. 439, 18 mol, 1 equiv.) and K2C38 (12.4 g,
90 mmoltY" 5 éﬂ%ﬂ‘ hB‘@fHﬁ*dC% 1@0“?91'3‘3"1%%0%&%@ 6/t ure was heated under
reflux for 4o y& 20 After olnvpng to r.t.g. g solvent was renoved under
reduced pressure; the reS|due s diluted wiffh water (200 ml) and extracted

with Et0Ac 'm). @he i7E'd ofganfes bs werg pgshed with brine,
dried (Na2S dceyvaporat e er rédliced esspire to dryness. The

resi due was purif9ed by col um’chPdmat ogr aphy
2007/ 107758PCT/ GB2007/ 001012 50 on silica eluting with Et0Ac/ hexane (5% 10%
gradi ent) ed conmpound as_a colourless oil (390 ny, 9%;
mi xture ofE%\Xg‘!’roesf |so gxybﬁﬂf BAOHSd 1): rnk 230 fmH, R = 5.28
mn. 5 Exanp? 9‘5. 3-Pentyl-2, 3-di hydro 1, 4- benzodi oxi ne- 6- car boxam de and
2- pentyl-2, 3-ldi hydro-1, 4- benzodi oxi ne- 6- car boxani de. A m xture of
regi o-i soner pentyl- 2, 3-di hydro-1, 4- benzodi oxi ne-6-carbonitrile 10 and
2-pentyl-2,3 @lr o- 1, 4- benzodi oxi ne-6-carbonitrile (50 ng, 0.22 nmol) was
stirred vigorously in conc. 1-12804 (0.5 m) and warned to 40C. Water (82
my) wad’ adgwhwwsﬁowwr@wy avhijebier 2chlao-8fluereedt for 45 nin at 40C. The
TXtUre WameaRatyBEhthocsGoxids] REorRg i bR R, Slprbuui ckly, wi th vigorous
stirring. The mxture stirred at r.t. for two nore hours. The precipitant
solid was filtered, washed with water 15and dried in vacuo, at 40C. It was
purified oﬁxﬂggarrazmeoralemwerhémwm&en&mOﬁﬂﬁ&Q) eluting with
met hyl -rei t-utyul -ether, to give the desired conpound as a white solid (50
rrg, 939, HPLC-MB (method 1): ink 291 [ MFH+CH3CN], Rt = 4. 14 min.

npl es 96 [:@ $1-116, 117, 119, 122, 124, 128-134, 137-139, 142, 144-154,

20" 156. 159 61163 4Jabl e )

20  Synthesised from 2-chloro-6-fluoro-3-hydroxybenzenecarboxamide according to

Method B, scheme 2. Yield 30%, mp 66-68°C, HPLC-MS (method 1): m/z 274
[M+H]", Rt = 2.78 min.

Example 78: 2-Chloro-6-filuoro-3-(nonyloxy)benzenecarboxamide.



The conmpounds of Exanples 96-99, 101-116, 117, 119, 122, 124, 128-134,
137-139, 142, 144-154, 156-159 and 161-163 were synthesi zed according to
the foll owi ng general procedure: To a solution of reactant (A) in anhydrous
DMF (B), 2,6-difluoro3-hydroxybenzam de (C) and potassi um carbonate (D)
wer e added watme7/18z8t i on 25 m xture was stirred at rooRCT/6Bpwr/enionze or 25 C
under nitrogen atnosphere. The reacti o3® m xture was evaporated to dryness
under reduce@d.p sure and the residue was purified by colum
chronatography on silica (230-400p) using ethyl acetate/hexane as the
eluent to p %t he product conpound. 30 WD 20071107758PCT1GB20071001012

51 Tabte E @ e 96 97 P rodu E,II 2, 6-Di fluoro-3-(5-nethyl-quinolin-2.-
yl met hoxy) - benZan®de uof 0-3- (6 met hyl - qui nol i n- 2-

\I\chI;ECtOQI%Xy) %%Q%%Mﬂgﬁﬁo-ﬁ%@ g'nyﬁﬁﬂgpgnzten%%rbox% ide aCCOI'C}\I ing to

2- Br onporret H{etbasl Beschgme guYigld 16¥%emp 65-6§°C, HIVZIMEdhethunl); ndz 36 9 0021 nol ;
0.99 g, gmzH]quatzszgmwnet hyl- 6- et hyl - qui nol i ne 0.059, .0002 nmol; 1 m;
0. 0364, 0.1 g, .0007 nol Quantities of A B; C D Stir tenp /
tinme 25é 124 h 25C 124 h Ethyl acetate/ hexane ratio 3565 2080 Yield 0.3 q,

43 % of f dehemestal (allSOCOABIUgne, Pé; (nmorueowmadéo}ﬁs%\aﬂd?wgg (?)gltﬁlo mz

I th f 1 3 5.42
302 e (3450839@@85* '5@%@3(%%%3. g), 731 (¢, 1M 902 ke (o

OH NH, Oy NH, G
(a) (c) (d)
0" TN TS CH,

2.,4,6-Trifluoro-3-methoxybenzenecarboxamide.

&Y

10

Synthesised from commerciaily available 2,4,6-trifluoro-3-
15 methoxybenzenecarboxylic acid, according to Method A, scheme 1. Yield 85%,
mp 102°C, HPLC-MS (method 1): m/z 208 [M+H]", Rt = 2.40 min.

2,4,6-Trifluoro-3-hydroxybenzenecarboxamide.
04 NH,

F £
OH
F.‘

20 Synthesised from 2,4,6-trifluoro-3-methoxybenzenecarboxamide according to
Method H. Yield 100%, HPLC-MS (method 1): m/z 190 [M-HJ", Rt = 1.07 min.

Example 79: 2,4,6-Trifluoro-3-{hexyloxy)benzenecarboxamide.



coupling), .1=5.2 Hz), 7.63 (d, 2H, J=8.4 Hz (O-coupling), 7.76 (s, 1H),
7.87 (s, 1H 7.91 (d, 1H, J=8.8 Hz (O-coupling), 8.16 (s, 1H), 8.34 (d, 1H,
J=8.8 Hz (o- coupling) 2.51 (s, 3H), 5.42 (s, 2H), 7.06 (dt, 1H, J=9.2 Hz
(o-coupling), J=1.6Hz (mcoupling), 7.31 (dt, 1H, J=9.2 Hz (o-coupling),
J=5.2 Hz), wb B (ochss 2H, J=8.4 Hz (o-coupling), 7.76 (spciEp0o7odriz(s, 1H)
7.91 (d, 1H, J=8.8 Hz (0-coupling), 8.4 (s, 1H), 8.34 (d, 1H, J=8.8 Hz
(0-coupl i ng) o\BgsS+ 329. 05 329.05 HPLC nethod no., Rt (mn) 5, 12.63 5,
9.59 98 99 2,%-Difl uoro- 3- ( 7- met hoxy- qui nol i n- 2- yI met hoxy) - benzam de
314- ( 2- Chl org F\yl) t hi azol - 2-yl net hoxy] - 2, 6-di fl uoro-benzam de MeO it
NBr 4111N |5 * NO* FOI\ S FOONN2 MeO ON OF FCONH2

2- Br ononet hy1-7- et Roxy>quichel i ne

2- Bronmonet hy1- 8- ( 2- chl or o- phenyl)-thiazole 0.35 g, .0012 nol; 15 m; 0.21

g, .0012 ”téyntl'gsfé&ﬁfr&n 2 4%04%11 éi-ﬂﬁeéggb?nzgﬁgﬁga%md%géggajln% t968 g, .00039

nmol ; 0.188 I\% 0013 nol” " 25C
ethod B, scheme 2. Yield 54%, mp 89-90°C, HPLC-MS: m/z 276 [M+H]", Rt = 4.36

min.
5
Scheme 12: (2) BBrs, CH,Cl,, r.t.; (b) n-Hex-Br, K;CO,, Nal, DMF, 80°C.
Ox NH, OsNH, OsNH,
F {a) F o F
LCH
o 3 OH O/\/\/\CHa
F F F
2,4-Difluoro-3-hydroxybenzenecarboxamide.
OxNH,
F
OH
10 F

Synthesised from commercially available 2,4-difluoro-3-
methoxybenzenecarboxamide according to Method H. Yield 98%, HPLC-MS
(method 1) m/z 172 [M-HJ', Rt = 1.03 min.

15  Example 80: 2,4-Difluoro-3-(hexyloxy)benzenecarboxamide.
Oy NH,

F.
OWCH3
F
Synthesised from 2,4-difluoro-3-hydroxybenzenecarboxamide according to
Method B, scheme 2. Yield 51%, mp 86-87°C.

20  Scheme 13: (a) SOCI,, toluene, reflux; (b) aqueous NH;; () BBrs, CH.Cly, rt.; (d) Ry-
Br, K.CO;3, Nal, DMF, 60°C; () Rz-OH, PPha-PS, DIAD, Ei;N, THF, r.t.



0.012g. 9% off white solid 0.80 g, 17% vyellow brown solid 3.92 (s, 3H),
5.41 (s, 2H), 7.06 (m 1H, J=9.2 Hz (0-coupling) J=1.2 Hz (mcoupling),
7.25-7.32 (m 2H), 7.39 (1F1, ..1=2.0 Hz (mcoupling), 7.51 (d, 1H, J=8.4
Hz (0-coupling), 7.88 (d, 1H, J=4.8 Hz), 7.91 (broad s, 1H), 8.16 (s, 1H),
8.33 (d, 1Mode8178z (0-coupling) 5.59 (s, 2H), 7.13 pdr/GBAkI/H00J648. 8 Hz (O-
coupling), .1=2.0 Hz (mcoupling), 7.39:7.48 (m 3H), 7.57-7.59 (m 1H),
7.85-7.86 (m 1H), 7.89 (broad s, 1H), 8.17 (broad s, 2H) 34§. 0,@4381 03 5,
8.73 5, 9.99 WD 2007/107758PCT/ GB2007/ 001012 52 101 102

2,6-Difluoro-3-(3-fluoro- benzyl oxy) -benzani de F F
3- ( Bi pheny1- 3 yloget hoxy) 2 §- dj,f | uor o- benza de, * "ld) R
FCONH2 F it Br rret hy1 3 fl u be’nze ©
3- Br ononet hiH, b Flenyl F 001 nfft ; F173 g, .001 nol; 0.485 g,
. 0035 nol O. OQQl @l 9,‘173"_" OO O 5 g, QQBENHnDl
o R2

2,6-Difluoro-3-methoxybenzenecarboxamide.
O NH,

F F

CH.
5 o @

Synthesised from commercially available 2,6-difluoro-3-
methoxybenzenecarboxylic acid according to Method A, scheme 1. Yield 84%, mp

167-169°C, HPLC-MS (method 1): m/z 188 [M+H]", Rt = 2.00 min.

10 2,6-Difluoro-3-hydroxybenzenecarboxamide.
O NH,

F F

OH

Synthesised from 2,6-difluoro-3-methoxyhenzenecarboxamide according to
Method H. Yield 78%. HPLC-MS (method 1): m/z 172 [M-HT, Rt = 1.25 min

15 Examples 81-87 (Table D)
Examples 81-83 were synthesised from 2,6-diflucro-3-hydroxybenzenecarboxamide

according to Method B, scheme 2. Examples 84-88 were synthesised from 2,6-
difluoro-3-hydroxybenzenecarboxamide according to Method C, scheme 3.

20

25



white soli

25 C, 24 h 25 C, 24 h 20:80 20:80 0.058 g, 18% white SOl!d 0.15 g, 44%
d 5.21 (s, 2H), 7.07 (dt, 1H J=8.8 Hz (o-coupling), J=1.6 Hz
7.18 (dt, 1H, J=8.8 Hz (o- coupling), J=2.4 Hz (mcoupling)),

(m coupling),

7.25-7.31 (m 3H), 7.43-7.49 (m 1H), 7.86 (broad s, 1H), 8.14 (broad s,
1H) 5.26 (wo#bhorBs07 (dt, 1H, J=8.8 Hz (o- coupling) pPCTGBIOTIRBE2(M 1H),
7.39 (d, 1H, J=7.2 Hz), 7.43-7.52 (m 4&4H), 7.66 (t, 3H, J80Hz
(o-coupli |g)Exan7['pEg4 s tH—7-§5 (s—Hh-—5-13 (broad Sgz +H)—282-—3+-340. 08
5, 9.41 51021303 1@ [ 7- Methytguimoli =2y R{IH rethoxy)=2,6-dif+uor o-
benzami de| 2, 6- Di f| yor 0- 3-{ 7- chl or o- benzot hifazol 32- *VI met hoxy) benzam|de Me
G Br _3.]. SBucturd. Br F/ NStep-1 Cl MeF F 40, 0 4. CONH2 | CON H2
2- Bromonet hyl- 7- net/hyl - ol iLne
y y O/n\/\/\CHa O/\//\/Wcma
Yield (%) 38 71
mp (°C) 93-95 76-78
HPLC-MS:
method no., 1, 258, [M+H]" 1, 300, [M+H]"
m/fz, ion
Rt {min) 4.38 5.16
83 84 85
O .NH,
Oy -NH, O Nt
F F
X e
O/\TrOWCHa AN - O 0 NI
o] (s} = 3
37 29 6.5
99-101 67-69 §2-64
1, 288, [M+H]" 1, 208, [M+H]" 1, 302, [M+HT
3.72 4.91 418
86 87 88
O NF,
Oxy-NH; F ? j1= O NH,
F F CH, o N F\&F
0/\/\/\/r WH\ o/\/”‘\/\/\/\(//CH
CH,
16 16 21
57-59 <40 87-89
1, 288, [IM+H]" 1, 312, [M+HT" 1, 324, [M+H]"
4.65 4.94 4.67
Table of names of product compounds; Examples 81-88:
Exarnple ' Compound name
81 2,6-Difluoro-3-(hexyloxy)benzenecarboxamide
82 2,6-Difluore-3-{nonyloxy)benzenacarboxamide
83 Butyl 2-[3-{aminocarbonyl)-2,4-diflucrophenoxylacetate
84 2,6-Difluoro-3-[(E)-2-nonenyloxylbenzenecarboxamide
85 2,6-Difluoro-3-[2-(hexyloxy)ethoxylbenzenecarboxamide
86 2,6-Difluoro-3-[(Z)-6-nonenyloxylbenzenecarboxamide
87 2,6-Difluoro-3-[( Z)-5-decenvloxylbenzenecarboxamide
88 2,6-Difluoro-3-(10-undecynyloxy)benzenecarboxamide
]

Scheme 14: (a) K.CO3, DMF, r&,; (b) NaOH, HONPA, reflux; (c) n-Hex-Br, K,COs,

DMF, 70°C.



2- Brononet hyl- 7- chl or o- benzot hi azole 0.5 g, .002 nol; 3 m; 0.366g, .002
mol ; 0.99g, .007 nol 0.39" .001 nol; 3 m; 0.198 9, .001 nol; 0.57 g, .004
mol 25 C, 24 h 25 C, 24 h 35:65 30:70 0.3 q, 43% off-white solid 0.02 g,
5% light yellow solid 2.53 (s, 3H), 5.42 (s, 2H), 7.05 (t, 1H, J=8.8 Hz
(o-coupl i ngyQ 2007/80758dt , 1H, J=9.2 Hz (o-coupling), J=5rer/EB}og7/iadiz (d, 1H,
J=8.4 Hz (o-coupling), 7.59 (d, 1H43)J=8.4 Hz (o-coupling), 7.80 (s, 1H),
7.89 (dy 3K, J=8.8 Hz {o-goupling), & 16 (s, 1H), 8.38 (d, 1H J=8.4 Hz
(o-cou Ilng% 5./73/0(@, oWy,  7.12 (dt, TH, *J=8.8 Hz (o0-%edtpling), J=1.2 Hz
(mcod’p , 7.41 (d , J=9. 20 HF oupl i ng)®J=5 R _Hz), 7.61 (dd, 2H,
J=7.6 sCoUprTTg), pQad s, 8.4 (dd, J=7.2 Hz a
(o-coupling), J®¥1.6 Hz (mcoypling), 8. 1{(\groad s, 1 YL7~355. 04 5,
11.00 5, 9.85 WD 2007/ 107758PCT/ GB2007/ 001012 53 105 106 °

344- (4- Met hoxigphenya hi azol - 2-yl nmet hoxy) -2, 6 _ di fl uoro-benzamn de

344- (4- chl JVehpreaRyPminacathenyl) 2.4 difuereprerexyiacgtai.f | uor o- benzami de SBr SBr
I NI N isS B, MO S/0 . F isStep-1C * FI1

F F
O.
O/Y CH,
0

5  Amixiure of 2,6-difluoro-3-hydroxybenzenecarboxamide (1.2 g, 7 mmol, 1 equiv.),
K2COs (2.87 g, 21 mmol, 3 equiv.) and methyl bromoacetate (.69 ml, 7.35 mmol, 1.05
equiv.) in DMF (30 ml) was stirred at r.t. for 18 h. The mixture was diluted with water

and extracted with EtOAc (4x80 ml). The combined organic extracts were dried
(MgS0,) and evaporated to dryness under reduced pressure. The product was used
10 crude on the next step. HPLC-MS (method 1): m/z 246 [M+H]", Rt = 2.08 min.

2-[3-(Aminocarbonyl)-2,4-difluorophenoxylacetic acid.
OxNH,

F F
o WOH
o]

Methyl 2-[3-(aminocarbonyl)-2,4-difluorophenoxylacetate (7 mmol, 1 equiv.) was
15  added to a solution of NaOH (1 g, 25 mmol, 3.6 equiv.) in water (20 mi) and isopropyl

alcohol (5 ml). The mixture was stirred under reflux for 1.5 h, diluted with water (40

ml) and extracted with CH.Cl> (40 ml). The aqueous phase was acidified to pH 1 with

conc. HCI solution. The precipitant solid was filtered and dried in vacuo to give the

desired compound (130 mg, 8%), mp 152-153°C. HPLC-MS (method 1): m/z 312 [M-
20 H=*2CHLCNF, Rt = 0.91 min.

Example 89: Hexyl 2-[3-(aminocarbonyl)-2,4-difluorophenoxylacetate.
O NH,

F F

O/\Lro\/\/\/cm



110FCONH2 Cl | esNFCONH2 MeO  2- Brononet hyl- 4- (4- met hoxy- phenyO-t hi azol e
2- Bronmonet hyl- 4- (4-chl oro- phenyl ) -thiazole 0.4591 .0015 nol; 5 m; 0.273 9,
. 0015 nol; 0.747g, .0055 nol 0.085 g, .0003 nol; 2 m; 0.052 g, .0003 nol;
0.142 g, .0010 mol 25 C, 24 h 25 C, 24 h 40:60 40:60 0.048 q, 42% white
solid 0. 35w 2068877sehi te solid 3.80 (s, 3H), 5.57 (s, QHIGBmomm(Id, 2H,
J=8.8 Hz), 7.12 (m 1H), 7.41 (m 1H) 447. 88 (broad s, 790(s 1H),

8.02 (s, 1 t H J=8
(Ocoupl i ng;TQ‘Bro{.}mi]'&zxa(Té ((% $mi 4%555'1 ééai@d)twgsﬁjg% éﬂ,gg ?‘ngﬁns{%’ o upI i ng),
J=5.2 Hz), {?(Q‘Qmeearbzwl) Bagh J!quep Viasghic acld §20(mhg, 662 remolit) , 7. 99 (d,
éH gJ Gg g kiquiy9 2@ I D,@)5 m§611~‘-7[1]6 ﬁﬂop@dquw )k HDMFE3 & dn thelhktuiy fad4 381. 03
uor o- 3- ( 3-

trifluor on@g. ﬁ%‘i%@%@% i%ﬁ} égﬁl’zfélﬁ{ll’&%at r.t., the mixture was poured into water (25
3-(3- Caﬁbaﬁﬁyéncﬁhéptébbitam E@ﬁ%ﬁmédéﬂﬁhﬂ%éhed%ﬂﬂ%t& (Q@.zodnrmtftl%b’ | ester FaCO
Me02C .1 i tdllz’ylng, %e & ud% solldS waé3 tng'urateglgy stlmng in f%uexanéé (10 m1) flitered and

washed with hexane (3x10 mi), to give the desired compound as a white solid (99

mg, 60%), mp 108°C. HPLC-MS: m/z 316 [M+HJ", Rt = 4.09 min.

10 Scheme 15; (a) Lithium acetylide ethylenediamine complex
[LIC=CH(H:NCH,CH,NH,)], DMSO, r.t.; (b) p-toluenesulfonic acid, EtOH, reflux: ()
CICH.COCI, CH,Cl, r.t; (d) KoCO4, Nal, DMF, 60°C.

CI/Y c

O

SO
o o A — HO/\(\/)“/\\\

(b) (¢

O NH,
Ox.-NH,
o F F
F F
CI/\HO/ \/\/\/\\\\\ o \é\/
0
— Y
()

15
7-Octyn-1-ol.
HO
\/\/\/\:\\CH
Synthesised from commercially available 2-[(8-bromohexyl)oxyjtetrahydro-2H-
pyran according to Method G. Overall yield 55%, colourless oil.
20

7-Octynyl 2-chloroacetate.
o}
\/\/\/\\
01/\g/ Sen

Chloroacetyl chloride (0.16 ml, 2.0 mmol, 1 equiv.) was added to a stirred solution of
7-Octyn-1-o0l (300 mg, 2.4 mmol, 1.2 equiv.) in CH.Cl, (6 m-) at -5°C. The reaction

25  mixture was allowed to warm-up to r.t., were it was stirred for 4 h. The solvent was
removed under reduced pressure and the residue was purified by column



CONH2 FCONH2 1- Brononet hyl-3-trifl uoronet hoxy-benzene 3-Brononet hyl - benzoi c
acid nethyl ester 0.230g, .001 nol; 2 m; 0.173 g, .001 nol; 0.485qg, 003
nmol 0.243 g, .001 nol; 2 m; 0.1739, .001 nol; 0.485 q, .003 nmol 25 C, 24
h 25 C, 24 h 20:80 20:80 0.058 g, 18.4% white solid 0.055 q, 18.4% white
solid 5.25W®G2002Hy7587. 09 (dt, 1H, J=8.8 Hz (O0-coupl i NngPCT/GBAOTOOKM2
(mcoupling), 7.29 (dt, 1H, J=9.2 Hz (45 coupling), J=5.2 Hz), 7.36 (d, 1H,

J=8.0 Hz), Ero‘ﬁ%t&ggtraph?'dn stllc@etgtlrtiwﬁ'n%t%ﬁ leié%%kam/‘z}) t@glv%ghe%g edJ =8.0 Hz

o-couplin 5.28 (s, 2H),
(7 08 (8 1g°mﬁ’°'€-ﬂd235+%md%¥%8‘ﬁ fy &550'1792 0%).33 (m 1H), 7.58 (t, 1H, J=7.6
Hz (o-coupling), 7.73 (d, 1H, J= Hz (o-coupling), 7.86 (s, 1H), 7.94

o il b i it 1 7 5

3- (6- Met hoxyBesgANB i n- 2- yl met hoxy) - 2, 6-di fl uoro- benzami de
3-(6-Chl org-quinotin-2-yl met hoxy)-2, 6- difluoro-benzam de MO |1 Br Cl NBr
Step-1 Step- c 1l It MO0 .4 CONH2 CONH2

O/\cﬂ;o\/\/\/\\\cu

Synthesised from 2,6-difluoro-3-hydroxybenzenecarboxamide according to
Method B, schems 2. Yield 13%, mp 130-132°C, HPLC-MS (method 1): m/z 340
[M+H]", Rt = 3.93 min.

10 Scheme 16: (a) ZnEt;, CH.l,, toluene, r.t.
Oy NH, Oy NH,

(@)

CH,

Example 91: 3-[4-{2-Ethylcyclopropyl)butoxy]benzenecarboxamide.
Oy NH

~

CH,

CH,

15 Asolution of diethyl zinc (1.1 M in toluene, 1.84 ml, 2.02 mmol, 1 equiv.) was added
fo a solution of example 52 (500 mg, 2.02 mmol, 1 equiv.) in dry toluene {1 ml), at
r.t., under Na. Dilodomethane (0.244 ml, 3.03 mmol, 1.5 equiv.) was added slowly,
dropwise and the reaction mixture was stirred at r.t. for 5 days. The mixture was
diluted with water (40 ml) and extracted with CH,Cl; (440 ml). The combined

20 organic extracts were dried (MgSOy) and the solvents were removed under reduced
pressure. By HPLC-MS, the crude residue consisted of starting material (80%) and
desired product (20%). The reaction was repeated in the same way, in tolune (15 ml)
using diethyl zinc (1.1 M in toluene, 6.1 ml, 6.6 mmol, 3.3 equiv.) and diiocdomethane
(0.244 mi, 3.03 mmol, 1.5 equiv.). The reaction mixture was stirred at 50°C for 5

25  days, diluted with water (80 ml) and extracted with CH.Cl, (4x50 mi). The combined
organic extracts were dried (MgSQO,) and the solvents were removed under reduced



2- Brononet hyl- 6- net hoxy- qui nol i ne 2-Brononet hyl-6-chl oro-qui nol i ne 0. 09g.

. 00038 mol; 2 m; 0.065g. .00038 nol; 0.1 g, .0007 nmol 0.1 g, .0003 nol; 2
m; 0.068g, .0003 nol; 0.185 g, .00013 rnol 25 C, 24 h 25 C, 24 h 35:65
35:65 0.045 q, 33% yellow solid 0.02g. 16% white solid 3.90 (s, 3H), 5.39
(s, 2H), 7waceime7s#, J=8.8 Hz (o-coupling), J=1.6Hz (PETCGROT49)12 7. 32
(cit. 1H, J=9.2 Hz (O-coupling), J=5.2484%z), 7.39-7.44 (m 2H), 7.61 (d,

(b coupt ¢ nayeueylel TRl e iy b7 siriid iy befiing fis wdf nale plecbifant o (o
2H), 7.06 (Qld wasfiternegang ripsed with RastAsRithgye 196-mg ofa whitg eanepsupd.inmg) , 7. 31

it. 1H Jpa. B hsistdd oF iof ey =R 4 Hz), 7.80
PIRv o Lot g."ﬂ'.“?é“ﬁsI'*?ﬁ%%‘?"éﬁi’ss?aé‘“@mﬁﬁ?%ﬁﬁé’fia’n’gﬁ*’] Sl 1D %% 03
(d, 1H " 3=@rosiug(35%). HEVGIVIR gretiad 1 mic03 R HACHCNImREGAAA Tig) . 8. 44 (4, 1H
J=8.8 H5 (o- coupling) 345.06 349.01 5, 9.28 5, 9.99 111 112

3 (6. onl or ScfleRdr] &1 SRR RESh: N O 1805 16, By ordes & o 1. r

-Step-1 O ERNeBHICH, €t.; (c1NaCN, H,O/EOH, 75°C.

O NH, Oy MNH,
? (@ é\ B
OH D/\/\/\/\/\OH

Oy NH,

O
|l (c)

(8] NH,
O/W\/\/'\O’ S\\
1O W
CHa O/\/\/\/\/\Q"

N
10

3-[(9-Hydroxynonyl)oxylbenzenecarboxamide.
Oy NH,

0/\\/\/\/\/\0}.{

Synthesised according to Methed B, scheme 2. Yield 756%, mp 118-120°C, HPLC-MS
15 (method 1): m/z 280 [M+H]", Rt = 3.50 min.

Example 92: 9-[3-(Aminocarbonyl}phénoxyinonyl 4-methylbenzenesulfonate.
Oy -NH,

O

O/\/\/\/\/\o’s\\
L
CH

Toluenesulfonyt chloride (410 mg, 2.15 mmol, 1.5 equiv.) and triethylamine (0.40 ml,
20  2.88 mmol, 2 equiv.) were added fo a solution of 3-[(9-

3

hydroxynonyl)oxylbenzenecarboxamide (400 mg, 1.43 mmol, 1 equiv.) in CH,Cl,
{4 mi) and the reaction mixture was stirred at r.t. for 6 days. Saturated NaHCO,



CONH2 FCONH2 2- Br ononet hy1l- 7- chl or o- qui nol i ne

2- Bronmonet hyl-8-chl oro-quinoline 0.1 g, .0004 nol; 2 m; 0.0733 g, 0004
nol ; 0.175g. .0014 nol 0.068 g, .00028 nmol; 2 m; .050g. 00028nol; O0.139q,
.001 nol 25 C, 24 h 25 C, 24 h 35:65 50:50 0.015g, 94% white solid 0.038
g, 27% whwe28glo7te5. 45 (s, 2H), 7.06 (m 1H, J=9.2 HeC/OBWOUPNéRag) J=1.6
Hz (mcoupling), 7.31 (dt, 11-1, J=9.24Hz (o- coupling), J=5.2 Hz), 7.68

(0- coup 1 ngi i BY QMR gl il ussuBhodOUly oA line. i
8.50 (d, 1HompirgdgraapicExtractpwereidigy (MuR) antt the seivent was 2vaorat€d coupl | ng)

J=5.2 Hz 4 Hz
(0= coupl |) 2 L)?ﬁd@ﬁfeélﬁoed%réosgdre& 1 @gld&@wﬁs%m*lédqﬂ)(eoﬂm? &r&ﬂatoéjé‘g%yr]%rg ds 1H),

8.55 (d, ) Féilicg eiyting ?Ha%Gb'kﬁ"h(jﬁ)%)3@@"’8@“%”@&0‘5’1%@1 gawhite splidg ' 55 113

114 2, 6-D fup®mg; sdA)n@p TBizat@MRLOMSBWORXY I ;. nPABUaHaE, Rt = 4.90 min.
2,6-Di fl uoro-3-(5-phenyl - benzot hi azol - 2- yl net hoxy) - benzam de SBr Mt Br

1 Step-1
Example 93: 3{(9-Cyanononyl)oxy]henzenecarboxamide.

O NH,

OWW\Q‘

N
Sodium cyanide (60 mg, 1.22 mmol, 1.3 equiv.} was added to a solution of 9-[3-

10 (aminocarbonyl)phenoxy]jnonyl 4-methylbenzenesulfonate (407 mg, 0.94 mmol,
1 equiv.) in water (10 ml) and 95% EtOH (8 mi), and the reaction mixture was stirred
at 75°C for 2 days. After cooling af r.t., the mixture was diluted with water (10 m!) and
extracted with CH,Cl; (3x10 ml). The combined organic extracts were dried (MgSQ.)
and the solvent was removed under reduced pressure. The crude residue was

15  purified by column chromatography on silica eluting with EtOAc/hexane (50%), to
give the desired compound as white solid (57 mg, 21%), mp 96-97°C. HPLC-MS
(method 1); m/z 289 [M+H]", Rt = 4.16 min.

Scheme 18: (a) n-Non-Br, KzCOs, Nal, DMF, 60°C; (b) LiOH, NaOCHj;, MeOH,

20 reflux. '
E\‘f H Ox_-NH,
S ™ &
N7 o N M N e NP0 O

0]

CH,

2-{Nonyloxy)isonicotinonitrile.



00Step” /o . F 00 14 OF CONH2 i | SFCONH2 2- Br ononet hyl - napht hal ene

2- Bronmonet hy1l- 5- phenyl - benzot hi azole 0.5 g, .0022 nol; 5 m; 0.391 g, .0022
nol; 1.06 g, .0076 nol 0.239, .00075 nol; 5 m; 0.139, .00075 nol; 0.36 g,
.0026 nmol 25 C, 24 h 25 C, 24 h 35:65 30:70 0.35 q, 49% off white solid
0.012 g, 4wpo Jooglt7syel | ow solid 5.36 (s, 2H), 7.07 (dtPCUEBDEBI201RZ
(O-coupling) J=2.0 Hz (m coupling), 74834 (dt, 1H J=9.2 Hz (o0-coupling),
J=5.2 Hz), 7,53-7.55 (m 2H), 7.58 (dd, 1H, J=8.4 Hz (o-coupling) J=2.4 Hz
(m coupling)l, 7.86 (broad s. 1H ), 7.92-7.97 (m 3H), 7.98 (broad s, 1H)
8.143 (broad|s, 1H) 5.73 (s, 2H), 7.11 (t, 1H, J=9.2 Hz (ocoupling),
7.36-7.43 ( Hy, 7.51 (t, 2H, = J7.6 Hz (o-coupling), 7.78-7.81 (m
31-1), 7.9 0ad s~ 1M, 8 X6, (broad s, 1H), 8.29 (d, 1H = J=8.4 Hz
(o-coupling), 8.728-8.29 (d, 1H, J1.6 (mcoupling) 314.06 397.11 5, 9.95 5,
10. 28 115 syhiheSsdl fiiinf banamerciBily dvajistrle Bihgdxyisohivotiaaitrlle according to

! et hoxy) yRGEATIVIG $os; Rl lsHR, PrEc(is [RAAIY PR 26 MY chERGam; de Br 1/ N
— " =746 min. ?he reaction gave also as by-product 1-nonyl-2-oxo0-1,2-dihydro-4-

5 pyridinecarbonitrile, yield 39%, mp 46-48°C, HPLC-MS (method 1): m/z 288
[M+H+CH,CNJ", Rt = 4.94 min.

Example 94: 2-{Nonyloxy)isonicotinamide.
Oy NH,

=
SN | R T N

10 A solution of 2-(nonyloxy)isonicotinonitrile (250 mg, 1.0 mmol, 1 equiv.) and
sodium methoxide (10 mg, 0.1 mmol, 0.1 equiv.) in dry CH;OH (10 ml) was stirred at
r.t. for 2.5 h. A solution of lithium hydroxide (24 mg, 1.0 mmol, 1 equiv.) in water (1
ml) was added and the reaction mixture was heated under reflux for 3.5 h. After
cooling at r.t., the mixture was poured into water (40 mi). The precipitant solid was

15 filtered and dried in vacuo at 50°C, o give the desired compound as a white solid (60

mg, 23%), mp 108-110°C. HPLC-MS (method 1): m/z 265 [M+H]", Rt = 5.08 min.

Scheme 19: (a) Br, CCL, (b) K:COs, CHsCN, 60°C, 5 days, (c) conc. HoSO,, H.0,
40°C.
20



S Step-1 FCONH2 SO It NCONH2 MO ik .

2- (2-Brononet hyl -t hi azol -4-y1)-pyridi ne 1-Brononet hyl- 3- nmet hoxy- benzene
0.239, .0009 nol; 3 m; 0.156 g, .0009 nol; 0.424 g, .003 mol 0.2 g, .001
nol; 2 m; 0.173 g, .001 nol; 0.485 g, .0035 nmol 25 C, 24 h 25 C, 24 h

20: 80 20: 8Ov@2058 78 18% |ight yellow solid 0.055 g, IEr/gs2gahpmezsolid
3.75 (s, 3H), 5.15 (s, 2H), 6.90 (d, 1k J=8.0 Hz (O-coupling), 7.00 (broad
s, 1H), 7.05 (t, 2H, J=8.8 Hz (o-coupling), 7.25-731 (m 2 184 (broad
s, 1H), 8.13 (broad s, 1H) 3.75 (s, 3H), 5.15 (s, 2H), 6.9 , 1H, J=8.0
Hz (o-coupling), 7.00 (broad s, 1H), 7.05 (t, 2H, J=8.8, aupl i ng),
7.25-731 (m 2H) 7.84 (broa¢hys, 1H), 8.13 (broad s, 1H) 294.14 294.14 6,

8.29 5, 9.34% WO200%# 07 758PCT GBZOUG?%O{?KBBM? 119 —
2, 6-Di fluoro-3-(5-nitro-benzot hi azol - 2-yl met hgxy) - benzam dg)

2, 6-Di fl uoro-3-(5-net hoxy-benzot hi azol - 2- Yl net hoxy) - benzam de HO # F
Br FCONK, )1, Br HOF IIF CONK  __ _ —_

SO0, w L),

(©

+ +
/@OJ/\/\/CHF‘ O j/\/\/CH
o o 0

1,2-Dibromoheptane
HaC\/\/Y\Br
Br
5  Bromine (1 .9 mi, 37.28 mmol, 1.05 equiv.) was added slowly, dropwise, to a solution

of 1-heptene (5 ml, 35.5 mmol, 1 equiv.) in CCl, (7 mi) cool-d at -10°C, under N».
The reaction mixture was stirred at r.t. for 16 h. The solvent was removed by
evaporation under reduced pressure. The residue was partitioned between CH,Cl,
(200 ml) and 10% aqueous sodium metabisulfate solution (200 ml). The organic

10  phase was separated, washed with brine and dried (Na,SQ,). It was evaporated
under reduced pressure fo dryness, to give the desired compound as a colourless oil
(8.94 g, 98%).

3-Pentyl-2,3-dihydro-1,4-benzodioxine-6-carbonitrile and 2-pentyl-2,3-dihydro-
5  1,4-benzodioxine-6-carbonitrile.

0 o CH
/C[ L\/\ + /C[ ]/\/\/
NG o CH, NG o

1,2-Dibromoheptane (5.11 g, 19.8 mmol, 1.1 equiv.) was added to a mixture of di-
hydroxy benzonitrile (2.43 g, 18 mmol, 1 equiv.} and K;CO; (12.4 g, 90 mmol, 5
equiv.) in CHzCN (100 ml). The reaction mixture was heated under reflux for 4 days.
20 After cooling to r.t., the solvent was removed under reduced pressure; the residue
was diluted with water (200 ml) and extracted with EtOAc (3x150 ml). The combined
organic phases were washed with brine, dried (Na,SO,) and evaporated under
reduced pressure to dryness. The residue was purified by column chromatography



02N asO0* FO2N"Ili FCONH2 MeO F 40 s* MeOCONH2

2- bronmonet hy1l-5-nitro-benzot hi azol e 2- br ononet hyl- 5- net hoxy- benzot hi azol e
0.045g, 0.174 nmmol; 5 m; 0.030g, 0.174mmol; 0.082g, 0.609 mmol 0. 05g,
0.183mmol ; 2 m; 0.031g, 0. 183mmol ; 0.088g, 0.64mmol 25 C, 24 h RT,
over ni ght 84 Hb67/18%7565 0. 0409, 67% vyellow solid 0.020 BCT/GB2dp7/80ed1kow sol i d
85.77 (s, 3H) 5.42 (s, 2H), 7.12 (t, s+, J=8.8 Hz (O- coupllng) 7.42 (dt,

I 3oe 5 9 i EGH w'ﬂg%twh%%n%aéé’%&f%ra 48 tndg Bl aipedins (0. 10y
83. 84 (br oad azologhfss df (B8 g, 9% HNixture oi3wS reho-sameHIPIZC-38 (fuithod1lH, J=8.4 Hz

(o-coupl i ngy). ,,,,,325@ Or{d% 24k, 7-88 (broad s, 1H,) 7.99 (d, 3H J=9.2 Hz
(o-coupling E@oad S, I—?) 366.06 351.10 5, 15.63 5, 15.69 122 124

2,6-Difl uor o- 3- (4 phenet hyl -t hi azol - 2-yl met hoxy) - benzam de
341-(5- Ghl ExampeNgs) BiPentyli2; Rdinkdreet, 1oEydodioxine-6ichiboramideamaani de SBr HQOF |

G 40NBr St eRty}2|§-dli?Od\||'o-1 4- Lenzoﬁonme-a-cargoxamldel I/ 40FCONH2 CH3 FCONH2

o} o CH
jvv\ N ]/\/\/
H,N H,N
2 0 CH, 2 o
o} o]

A mixture of regio-isomers 3-pentyl-2,3-dihydro-1,4-benzodioxine-6-carbonitrile
10 and 2-pentyl-2,3-dihydro-1,4-benzodioxine-6-carbonitrile (50 mg, 0.22 mmol) was
stirred vigorously in conc. HSO, (0.5 mi) and warmed to 40°C. Water (82 mg) was
added dropwise and the mixture was stirred for 45 min at 40°C. The mixture was
cooled at -5°C, and ice (25 mi) was added quickly, with vigorous stirring. The mixture
stirred at r.t. for two more hours. The precipitant solid was filiered, washed with water
15 and dried in vacuo, at 40°C. It was purified on preparative TLC plate (Analtech, 2mm,
20x20) eluting with methyl-terf-butyl-ether, to give the desired compound as a white
solid (50 mg, 93%), HPLC-MS (method 1): m/z 281 [M+H+CH,CN]*, Rt = 4.14 min.

Examples 96-99, 101-116, 117, 119, 122, 124, 128-134, 137-139, 142, 144-154,

20  156-159 and 161-163 (Table E}
The compounds of Examples 96-29, 101-118, 117, 119, 122, 124, 128-134, 137-139,
142, 144-154, 156-159 and 161-163 were synthesized according to the following
general procedure: To a solution of reactant (A) in anhydrous DMF (B), 2 6-difluoro-

3-hydroxybenzamide (C) and potassium carbonate (D) were added. The reaction

25  mixture was stirred at room temperature or 25 °C under nitrogen atmosphere. The
reaction mixture was evaporated to dryness under reduced pressure and the residue
was purified by column chromatography on silica (230-400u) using ethyl
acetate/hexane as the eluent to provide the product compound.

30



C 0 SO CH3 2-brononet hyl-4-phenethyl-thiazole

2- (1-brono-ethyl)-5-chl oro-benzothiazole 0.3g. 0.1 mmol; 2 m; 0.188g,
0.1mol; 0.5 g, 0.3 nol 0.200g, O.7mmol; 5 nm; 0.125g, 0. 7mol; 0.300g,
2.4mmol  RT, overnight 25 C, 2 h 35:65 35:65 0.108q, 41% white solid 0.1
g, 25% yeWowozulrisd 82.98 (ft, 4H, J=4.8 Hz), 5.48 (sSPCREB007000827.15 (m
11-1), 7.17-7.28 (m 4H), 7.33-7.38 (m§1 2H), 7.87 (broad s, 1H), 8.16
(broad s, Hdheogl 76 (d, 3H J=6.4 Hz), §.‘011_h(q, 1H, Jn6n4. .HZ (o-coupling),
7.06 (dt, [TH ekmple8 HZ (@- coupitggy), 7. 34 (Ot 1H =937z \u coup.lng,
5.2 Hz), 7752, oldt TH  Z@ifiohdZ {6oneaQrgainbime), | /2,E80midm- sl?eomahyf-wmm.g 11 (s,
1H), 8.17 |(d, J=814 Hz Vl@etb@g}zaigniagdﬁ?& 14 \B68hdaf-bonzaiiie 8 5 WO
2007/ 107758PCT/ GB2007) 0010 7 Mo
2,6-Diflugro-3-(2-flupro-3- i\ Bb_mzyl oxy) - |benza g:‘{ CONER2 Br HD 410,
F Br HOF 4i' -RédetideONH2 N iMeé* CONH2 * * S

W Cl
scheme %_/O‘Q—F Me—Qj{)_/oQF
Mg = F CONH, — FCONR,
Reactant (A) 2-Bromomethyl-5-methyl-quinoline 2-Bromemethyl-6-methyl-guinoline
Guantities of A; 0.5 g,.0021 mol; 3ml, 0.366 g, .0021 0.05 g, .0002 mol; 1 ml; 0.036 g,
B;C;D mof; 8.99 g, .0072 mol .002 mol; 0.1 g, .0007 mol
Stir temp / time 25°C /24 h 25°C 124 h
Ethyl acetate/ 35:65 20:80

hexane ratio

Yield

0.3 g, 43 %, off white solid

0.039 g, 56 %, white solid

'H NMR (DMSO,
400 MHz, unless

2.51 (s, 3H), 5.42 (s, 2H), 7.06 (at, 1H,

J=8.2 Hz (o-coupling), J=1.6Hz (m-
coupling), 7.31 (dt, 1H, J=9.2 Hz (o-

coupling), J=5.2 Hz), 7.63 (d, 2H, J=8.4

2.51 (s, 3H), 5.42 (s, 2H), 7.05 (dt,
1H, J=9.2 Hz (o-coupling), J=1.6Hz
{m-coupling}, 7.31 {dt, 1H, J=9.2 Hz
(o-coupling), J=5.2 Hz), 7.63 (d, 2H,

otherwise Hz (o-coupling), 7.76 (s, TH), 7.87 (s, J=8.4 Hz (o-coupling), 7.76 (s, 1H),
specified) 1H) 7.91 (d, 1H, J=8.8 Hz (o-coupling), 7.87 (s, 1H) 7.91 (d, 1H, J=8.8 H=z
8.16 (s, 1H), 8.34 (d, 1H, J=8.8 Hz (o- {o-coupling), 8.16 (s, 1H), 8.34 (d,
coupling) 1H, J=8.8 Hz {o-coupling)
MS-ES+ 329.056 328.05
HPLC method
no., R (min) 5, 12.63 5, 9.59
98 99
2,6-Difluoro-3-(7-methoxy-quinolin-2-yimethoxy)- 3-[4-(2-Chloro-phenyl)-thiazol-2-yimethoxy]-
benzamide 2,6-diflucro-benzamide
MeQ
YA Q\( o
MeQ =
NN ’ (3 Q
— CONH, CONH,

2-Bromomethyl-7-methoxy-quinoline 2-Bromomethyl-4-(2-chloro-phenyl)-thiazole

0.01 g, .00039 mol; 2 ml; 0.068 g, .00039 mol;

0.35 g, .0012 mol; 15 ml; 0.21 g, .0012 mol;
0.188 g, .0013 mol

0.585 g, .0042 mol

25°C/24h 25°C /24 h

20:80 20:80

0.012 g, 9%, oif white solid 0.80 g, 17%, vellow brown solid

3.92 (s, 3H), 541 (s, 2H), 7.06 (m, 1H, J=9.2 Hz
{o-coupling) J=1.2 Hz (m-coupling), 7.25-7.32 (m,
2H), 7.32 (1H, J=2.0 Hz {m-coupling), 7.51 (d,
1H, J=8.4 Hz (o-coupling), 7.88 (d, 1H, J=4.8
Hz), 7.91 (broad s, 1H), 8.16 (s, 1H), 8.33 (4, 1H,
=8.4 Hz {o-coupling)

5.59 (s, 2H), 7.13 (dt, 1H, J=8.8 Hz {o-
coupling), 4= 2.0 Hz (m-coupling), 7.39-7.48
(m, 3H), 7.57-7.59 (m, 1H), 7.85-7.86 (m, 1H),
7.89 (broad s, 1H}, 8.17 (broad s, 2H)

345.06 381.03

5,8.73 5, 9.98




It FA 1S I1P>1---/coN., H3CF 1-brononethyl-2-fluoro-3-nethyl-benzene

2- bronmonet hy1l- 5- (4-chl oro- phenyl) - benzot hiazole 0.19 g, 1.0 nmol; 2 m;
0.1739" 1.0 mmol ; 0.483qg, 3.5 mml 0.050g, 0.147 mmol; 5 m; 0.025g, 0.147
mrol ; 0.075q, 0.517mmol RT, overnight 25 C, overnight 35:65 35:65 0.112 q,
38% whi t ewsadoowho@75020g, 54% white solid 32.26 (s, 3HCT/GBH87/§49122H) ,
7.06-7.14 (m 2H), 7.29-7.37 (m 3H) 75,85 (broad s, 1H), 8.14 (broad s, 1H

85.72 (s, 2H) 7.11 (dt, 1H, J=8.0 Hz (o- coupling) & 8.4Hz) 7.39 (m 1H),

7.55 (d1 2Hd . 1=-8 4. Hz /n hnnnl_l_pg_)’ 7.78-7 RQ {m QI—I\ 789 {hrnad S 1H)1

8. 18 (brogd—s; 1K), 8 23~ e—2H—3=8—0— e ounhiaa02 o ‘3‘6 H—431. 095
20613 5 PEWROR.IEIM0RberEAGyHEHZaTe By sBr (Wy'fﬂﬁ‘ﬁﬁ) T cnvp P
CONH23 SifN—ve I.['_E_S T T 420NFCONH2 pIA-

W,
@4 — o
G—/ Q;NHz OO ng%

1-Bromomethyi-3-fluocro-benzene 3-Bromomethyl-hiphenyl
0.188 g, .001 mol; 2 mk; 0.173 g, .001 mol; 0.485 | 0.25 g, .001 mol; 2 ml; 0.173 g, .001 mol; 0.5
g, .0035 mol g, .0035 mol
25°C, 24 h 25°C, 24 h
20:80 20:80
0.058 g, 18%, white solid 0.15 g, 44%, white solid
5.21 (s, 2H), 7.07 (dt, 1H, J=8.8 Hz {o-coupling}, 5,26 (s, 2H), 7.07 (dt, 1H, J=8.8 Hz (o-

J=1.6 Hz (m-coupling), 7.18 (dt, 1H, J=8.8 Hz {o- coupling), 7.31-7.36 (m, 1H), 7.39 (d, 1H,
coupling), J=2.4 Hz {m-coupling)), 7.25-7.31 (m, J=7.2 Hz), 7.43-7.52 (m, 4H), 7.66 ({, 3H,
3H), 7.43-7.49 (m, 1H), 7.86 (broad s, 1H), 8.14 J=8.0 Hz {o-coupling), 7.74 (s, 1H), 7.85 (s,

{broad s, 1H) 1H), 8.13 (broad s, 1H)
282.11 340.08
5, 9.41 5, 10.21
103 104
3-(7-Methylquinclin-2-ylmethoxy}-2,6-difluoro- 2 ,6-Difiuoro-3-(7-chloro-benzothiazol-2-
benzamide vimethoxy)-benzamide
Me, Cl
] Br
7N @: N .
— Step-1 N Step-1
Me Cl
N O F S O F
= F CONH, N F CONH,
2-Bromomethyl-7-methyl-quinoline 2-Bromomethyl-7-chloro-benzothiazole
0.5 g, .002 moi; 3 mi; 0.366g, .002 mo[ 0.99 g, 0.3 g, .001 mol; 3 ml; 0.198 g, .001 moi; 0.57
.007 mol g, .004 mol
25°C,24h 25°C, 24 h
35.65 30:70
0.3 g, 43%, off-white solid 0.02 g, 5%, fight yellow sclid
2.53 (s, 3H), 5.42 (s, 2H), 7.05 (t, 1H, J=8.8 Hz 5.73 (s, 2H), 7.12 (dt, 1H, J=8.8 Hz {o-
{o-coupling), 7.30 (di, 1H, J=8.2 Hz (o-coupling}, | coupling), J=1.2 Hz (m-coupling), 7.41 (dt, 1H,
J=5.2 Hz), 7.47 (d, 1H, J=8.4 Hz {o-coupling), =9,2 Hz (o-coupling) J=5.2 Hz), 7.61 {(dd, 2H,
7.59 (d, 1H, J=8.4 Hz (o-coupling), 7.80 (s, 1H), J=7.6 Hz (o-coupling), 7.91 (broad s, 1H}),
7.89 (d, 2H, J=8.8 Hz (0-coupling), 8.16 (s, 1H), | 8.04 (dd, 1H, J=7.2 Hz (o-coupling), J=1.6 Hz
8.38 (d, 1H, J=8.4 Hz (o-coupling) {m-coupling), 8.19 (broad s, 1H)
320.17 365.04
5,11.00 5, .85




/. 1 ONFCONH2 5-brono-2-brononet hyl-4-o-tolyl-thiazole

5- br ono- 2- brononet hyl-4-mtol yl -thiazole 0.70g, 2.61muvol; 10 m; 0.450q,
2.61mol; 1.2g, 9.14nmmol 0.5 g, 1.8 mmol; 10 m; 0.313g, 1.8 mmol; 0. 884qg,
6.5 mmol 25 C, overnight 25 C, overnight 36:65 35:65 0.281q, 44% off
white sol | W®28710375840% vyellow solid 85.53 (s, 2H), 7PQUGBANTAOANH2 J=8.8 Hz
(o- coupling), 7.38 (m 5H), 7.89 (broan s, 1H), 8.16 (broad s, 1H) 1H NWR
( MeOH, 400ﬂmﬁﬁ*—fﬁﬁﬁﬁ—tﬁrfmﬂt—f%fb \a, 2%3, 693 (“g 1H, 3= FEI(O-
coupling) & -MathokyPh&rQtRib2oRg yimetho 60 3k Ciordhen ﬂ’naz -2- e‘th‘dx

J:8.p0 Hg (10- ?B(SDI | ncﬁ%or&’b&ﬁalﬁﬂg 1I—|))6FQ7 8D- 7[3’ :méf be; Z;%y y& $, 1H)
439. 09 439 &441.08 5, 1 .5, 10.53 WQJ 2007/ 107758PCTT GBZ0077 UUJ.UJ.¢- 58

132 133 2,6-Di fl uoro- enyI oxazol - 4 yl met hoxy)s ; begnzam de
2,6-Diflugro-3-(2- Men 2-yl s oxazol -4+ vyl met hox enzam de FCONH2 0- %

-N/BrHO4F||- lde)aFNBr /[ 111 H2 FG\1§2—16"\ F
Ci
5 0—</ \>-F S O—S \>-F
| ’ | p—
JQ/(N F CONH, F CONH,

MeO C
2-Bromomethyl-4-{4-methoxy-phenyl)-thiszole 2-Bromomethyl-4-(4-chloro-phenyl)-thiazole
0.085 g, .0003 mol; 2 ml; 0.052 g, .0003 mol: 0.45 g, .0015 mol; 5 ml; 0.273 ¢, .0015 mol;

0.142 g, .0010 mol 0.747 g, .0055 mol
25°C, 24 h 25°C,24h
40:60 40:60
0.048 g, 42%, white solid 0.35 g, 58%, white solid

550 (s, 2H), 7.12 (dt, 1H, J=8.8 Fz (o-
ling), J=2. —coupling), 7.41 {dt, 1H,
3.80 (s, 3H), 6,57 (5, 2H), 7.01 (d, 2H, J=8.8 Hz), | S2uPn) ( MO?J;;S)’,’ jjgg';gz)) 94} ((dt o
7'127(36 1(?11 ;)418(0“; (13H?|’1—;/)'838 for ;’:“’1 E-)ZH)’ J=8.4 (0-coupling), 7.89 (broad s, 1H), 7.99
) ! e ’ e ’ (d, 1H, J=8.8 Hz {o-coupling), 8.17 (broad s,
1H), 8.26 (s, 1H)

377.04 381.03
5, 9.63 5,10.23
107 108 .
2,8-Difluoro-3-(3- 3-(3-Carbamoyl-2,4-difiuoro-phenoxymethyl)-
trifluoromethoxybenzyloxy)benzamide benzoic acid methy! ester
FiCO MeO,C
>—L: Br : Br
Step-1 Step-1
FCO MeQ,C
O F 0 F
F CONH, F CONH,
1-Bromomethyl-3-irifiucromethoxy-benzene 3-Bromomethyl-benzoic acid methyl ester
0.243 g, .001 mol; 2 mi; 0.173g, .001 mol; 0.485 0.230g, .001 mol; 2 ml; 0.173 g, .001 moal;
g, .003 mol 0.455g, 003 mol
25°C, 24 h 25°C, 24 h
20:80 20:80
0.058 g, 18.4%, white solid 0.055 g, 18.4%, white selid

5.25 (s, 2H), 7.09 (dt, TH, J=8.8 Hz (0-coupling) 31'427(23.{;2’:&13587(557%? )337 '(?r? (1d#|)1 l;' éja E()t'2
J=2.Q Hz (m-coupling), 7.29 (df, 1H, /=9.2 Hz (o- 1H, J=7.6 Hz ( O-:‘.:Ot.,lplil’l g') 735 d iH- J=7l6
coupling). J=6.2 He), 7.36 (4, 1H, J=8.0 Ha), .48 | 1\~ [= Nk (o-sonping). 7S 10, TH 2.
(t. 2H, J=8.8 Hz (o-coupling), 7.56 {t, 14, J=8.0 J=8.0 Hz ( o—couf,\lir-l )8 '06 ( s’ 1.H) 8 ’15 ('s
Hz (o-coupling), 7.86 (broad s, 1H), 8.14 (s, 1H) ) %E:{) ‘ B ?

348.11 322.13
5, 9.81 5, 9.29




S 4-brononet hyl- 2- phenyl - oxazol e 4-brononet hyl1- 2-t hi ophen- 2-yl - oxazol e
0.218 g, 1.0 mol; 2 m; 0.173 g, 1.0 mmol; 0.483qg, 3.5 mmol 0.238g, 1.0
mol ; 2 m; 0.173g, 1.0 nmol; 0.483qg, 3.5 nmol 25 C, 24 h RT, overnight
36: 65 35:65 0.099 g, 30% white solid 0.0209' 33% off white solid 85.15
(s, 2H), 7wk200dioy7séH, J=8.8 Hz (0- coupling), 7.42 (decri&bhoodeni®e2 Hz
J=5.2 Hz, (m coupling), 7.55 (t, 3H, s§& 3.2 Hz), 7.85 (breads, 1H)
7.98-8.00 il 2ZH-—8—13—{hreads—3H)—38

1H, J=8.8 7Rtk

7.73 (d 1'_'3 (&Meth&(gﬂhﬂotggn?a%nm(%g)? 6 -bLI o‘l’oJ |
(broad s, {TA), 8.2/&%s, 1H) 33I. T 337 T 65 9.43
2, 6-Di fl ugr o- Mel5= \ [

9. 41 T34 137
meghoxy) - benzami|de

CONH2 - NHJ4 FCONH2 . BrHO i | PE'0r- & CONH2 0-N H2 Sept. F isl | N
Ci N 0 F
MeO N O‘QF i Q
_ F CONH, —= F CONH,
2-Bromomethyl-6-methoxy-guinoline 2-Bromomethyl-6-chlore-quinoline
0.1 g, .0003 mol; 2 ml; 0.068g, .0603 mol; 0.185 | 0.09 g, .00038 mal; 2 ml; 0.065 g, .00038 mol:
g, .00013 mol 0.1g, .0007 mol
25°C 24 h 25°C, 24 h
35:65 35:65
0.045 g, 33%, yellow solid 0.02 g, 16%, white solid

5.45 (s, 2H), 7.06 (dt, 1H, J=8.8 Hz {o-
3.90 (s, 3H), 5.39 (s, 2H}, 7.06 {m, 1H, J=B.8 Hz | coupling} J= 1.6 Hz (m-coupling), 7.31 (dt, 1H,
(o-coupling), J=1.6Hz (m-coupling), 7.32 (dt, 1H, | J=9.2 Hz (o-coupling), J=5.2 Hz), 7.73 (d, 1H,
J=8.2 Hz {o-coupling), J=5.2 Hz), 7.39-7.44 (m, J=8.4 Hz), 7.80 (dd, 1H, J=2.4 Hz {(m-
2Hj), 7.61 (d, 1H, J=8.4 Hz (o-coupling), 7.87 (s, | coupling}, J=8.8 Hz (o-coupling), 7.87 (s, TH),
1H) 7.92 (d, 1H, J=8.2 Hz (o-coupling), 8.16 (s, 8.03 (d, 1H, J=9.2 Hz (o-coupling}, 8.16 (2H,

1H), 8.33 (d, 1H, J=8.4 Hz {o-coupling) J=2.4 Hz (m-coupling), 8.44 (d, 1H, J=8.8 Hz
{o- coupling)
345.06 349.01
5, 9.28 5, 9.99
111 112
3-{7-Chloro-quinofin-2-yimethoxy)-2,6-difluoro- 3-{8-Chloro-quinoiin-2-ylmethoxy)-2,6-
benzamide difluoro-henzamide
ct c
N Br
/ “{ r ) Spm———
Step-1 — Step-1
Cl
N O F
>:< >—’ 7N Q
CONH, = F CONH,
2-Bromomethyl-7-chloro-quinoling 2-Bromomethyl-8-chloro-guinoline
0.088 g, .00028 mol; 2 ml; .050 g, 00028maol; 0.1 g, .0004 mol; 2 ml; 0.0733 g, 0004 mol;
0.139g, .001 mol 0.175 g, .0014 mol
25°C,24h 26°C, 24 h
35:65 50:50
0.0158g, 94%, white solid 0.038 g, 27%, white solid

5.45 (s, 2H), 7.06 (m, 1H, J=8.2 Hz (o-coupling)
J=1.6 Hz (m-coupling), 7.31 (dt, 1H, J=8.2 Hz {(o- | 7.38 (dt, 1H, J=0.2 Hz (o-coupling), J=5.2 Hz),
coupling), J=5.2 Hz}, 7.68 (dd, 1H, J=2.0 (m- 7.61 (t, 1H, J/=8.0 Hz (o-coupling), 7.78 (d,
coupling), 8.8 Hz (o-coupling)), 7.69 (d, 1H, J=8.4 | 1H, J=8.4 Hz (o-coupling), 7.87 (broad s, 1H),
Hz (o-coupling), 7.87 (broad s, 1H), 8.06-8.08 (m, | 7.98-8.03 (m, 2H), 8.16 (broad s, 1H), 8.55 (d,

2Hj}, B.16 (broad s, tH), 8.50 (d, 1H, J=8.8 Hz (o- 1H, J=8.8 Hz (o-coupling)
coupling)
349.00 349.01

5, 10.01 5,9.98




3- brononet hy1- 5-t hi ophen-2-yl - 11, 2, 41oxadi azol e

4- benzyl- 2- brononet hyl -thiazole 0.245 g, 1.0 mol; 2 nm; 0.173 g, 1.0 mol ;
0.483qg, 3.5 nmol 0.268g, 1 mml; 2 m; 0.173g. 1 nol; 0.483g, 3.5mvol RT,
overnight 25 C, 24 h 35:65 40:60 0.020 q, 6% off white solid 0.126 g, 35%
white soli av@0A87fs8, 2H), 5.15 (s, 2F1), 7.12 (dt, 1HPCU/GB1R7/peA012
(o-coupling & 1.6 Hz (mcoupling), 7 3515 7.41 (m 2H), 7.87 (broad s, 1H),

8.06 (d, 1., J=40) 812 (d, 1.., '—"", 8- Le‘r(““‘"" S 1H) 8406 (s,
2H) , 5. 45 {s5+52H=—F=0F % I=7 ' A t———tH—J=6.8
Hz) , 7.23- 7. ch Ob \(:{?Za #Wem%‘-’b 862\6(%?%3%{5%8%& Ot%fbl( road s,
1H) 338.09361.05 5, 9.2 5, 15.45 V\DZ 9 138
139 3-(5-Qycl oprgpsnlll, 3 4] t hi adi azol - 6-8di f | uor o- benzam de
3-(6-Ch|oroth|aﬁw_/ ] pyri di n-2- yI @ %rfluoro benzam| de
HO Q F , N§Br F CONHA-CONH?2 S@gp_maF4rl CONH2 Ostepr-T-N

I/ NN = -r-NCO\\2

2- br ononet|hy1- 5-¢ F4] t hi adi azoI e F
F  CONH, CONHZ
2-Bromomethyl-naphthalene 2-Bromomethyl -5-phenyl-benzothiazole
0.5 g, .0022 mol; 5 ml; 0.381 g, .0022 mof; 1.06 | 0.23 g, .00075 mol; 5 ml; 0.13 g, .060075 mol;
g, .0076 mol 0.36 g, .0026 mol
25°C,24h 25°C, 24 h
35:65 3¢:70

0.35 g, 49%, off white solid 0.012 g, 4%, light vellow solid

5.36 (s, 2H), 7.07
(dt, 1H J=0.2 Hz {o-coupling) J=2.0 Hz {m-
coupling), 7.34 (dt, 1H, J=9.2 Hz (o-coupling),
J=5.2 Hz), 7.563-7.65 (m, 2H), 7.58 (dd, 1H, /=8.4
Hz (o-coupling) J=2.4 Hz (m- coupling), 7.86
{broad s, 1H,}, 7.92-7.97 (m, 3H), 7.98 (broad s,

6.73 (s, 2H), 7.11 (t, 1H, J=9.2 Hz (o-
coupling), 7.36-7.43 (m, 2H), 7.51 {t, 2H,
J=7.6 Hz (o-coupling), 7.78-7.81 (m, 3H), 7.90
{broad s, 1H), 8.16 (broad s, 1H), 8.29 (d, 1H,
J=8.4 Hz (o-coupling}, 8.28-8.29 (d, 1H, J=1.6

1H) 8.143 (broad s, 1H) (m-coupling}
314.06 397.11
5, .95 5,10.28
115 116
2 6-Difluoro-3-(4-pyridin-2-yl-thiazol-2- 2 6-Diftuoro-3-(3-methoxybenzyloxy)-
ylmethoxy}-benzamide benzamide

S, PBr _ MeO

| N/>_/ Br -
\ o - Step-1
_N Step-1

CONH,
S O F
& Ses
~y” N F CONH, @_/
L N
2-(2-Bromomethyl-thiazol-4-yl)-pyridine 1-Bromomethyl-3-methoxy-benzene
0.23 g, .0009 mel; 3 ml; 0.156 g, .0008 mol 0.2 g, .001 mol; 2 ml; 0.173 g, .001 mol; 0.485
0.424 g, .003 mol g, .0035 mol
25°C, 24 h 25°C, 24 h
20:80 20:80
0.058 g, 18%, light yellow solid 0.055 g, 18 %, whife solid
3.75 (s, 3H), 5.15 (s, 2H), 6.90 (d, 1H, J=B.0 Mz 3.75 (s, 3H), 5.15 {s, 2H), 6.90 (d, 1H, J=8.0
{o-coupling), 7.00 (broad s, 1H), 7.05 (t, 2H, Hz (o-coupling), 7.00 (broad s, 1H), 7.05 (t,
=8.8 Hz {o-coupling), 7.25-731 (m, 2H), 7.84 2H, J=8.8 Hz {o-coupling), 7.25-731 (m, 2H},
(broad s, 1H), 8.13 (broad s, 1H) 7.84 (broad s, 1H), 8.13 (broad s, 1H)
294,14 294.14

5, 8.29 5, 9.34




2- bromonet hy1- 6-chl oro-t hi azol o[ 5, 4- bl pyridine 0.219g, 1 nol; 2 m; 0.173
g, 1 mmol; 0.483g, 3.5mvol 0.1g, 0.38 mmol; 5 m; 0.066g, 0.38 mmol;

0.184q, 1.336mol RI, overnight R, overnight 30:70 35:65 0.118q, 38% pink
solid 0.030g, 22% vyellowsolid 8 1.01-1.05 (m 2H), 1.19-1.24 (m 2H),
2.51-2. 58 wQ204Hp7758. 59 (s, 2H), 7.11 (dt, 1H, J= 9.2 PeT/GB200T@UPRI ng),
7.37 (dt, 1H, ../.= 9.2 Hz, (O-coupli rgg;) J=1.2 Hz (mcoupling), 7.87
7 2 ( ] Q

(broad s, fAH+—8-% (bi’O""' -+H—65-—72 (s—2H+—+—1 ,}c"'f, 14 J=8-8 Hz (o-
coupl i ng) 3 &S > &Dﬁ@"& -ﬁi’gé)tﬁ k:b‘g%th%z Sty 8.68
(d, 1H J3 mﬁéﬁiéﬁhdeng) , % sbekd3nids OUP! 1 NQ)

312.11 356. 05 5 8.79 5, 15. 147 134 @_
2, 6- D|fluor03(5 SlleF hlazol 2yl met boxys - el e
2,6-Di flugro-3- 1-¥| Cehgxy) - benza A}j—/SSr__EE__NFz_GQ\IH‘

FCONH2 HO| I i k ‘P‘z SO\IFCO\IHZ EMe® 1Y N h CONH2
\--,419ffit F 2-br T ol yl -benfzot hi s, O F
1- (2- br onp- et hcle raz QN,_;L75g, 1npnol ; ; k)‘.j17 nmol ; 0. 4839

P

3. 5mol 01600720 5nmmi 02087g, 0. MRS -0 Da0g, F CONR:
~2- bromomethyl-5 mtro benzothlazole 2-bromomethyl-5-methoxy-benzothiazole
0.058g, 0.183mmol; 2 ml; 0.031g, 0.183mmol; 0.045g, 0.174 mmoi; 5 ml; 0.030g,
0.088g, 0.64mmol 0.174mmaol; 0.082g, 0.609 mmol
25°C, 24 h RT, overnight
36:65 35:66
0.040g, 67%, yellow sofid : 0.020 g, 33%, yellow solid

85.77 (5, 3H), 542 (s, 2H), 7.12 (f, 1H, J=BBHz | 5 04 yoag s 3H), 5,66 (s, 2H), 7.08-7.12
(o-coupling), 7.42 (dt, 1H, J=9.2 Hz (o-coupling), - )
(m, 2H, 7.38 (dt, 1H, J=8.4 Hz (c-coupling),
7.90 (broad s, 1H), 8.18 (broad s, 1H), 8.32 {d, 7.55-7.56 (m, 1H), 7.88 (broad s, 1H,) 7.99 (d
1H, J=8.8 Hz (o-coupling), 8.46 (d, 1H, J=9.2 Hz | ' ¥ v o '

(o-coupling), 81.83 (s, 1H) 3H J=8.2 Hz {o-coupling), 8.17 (broad s, 1H)
366.06 351.10
5, 15.63 5, 15.69
122 124
2,6-Difluoro-3-(4-phenethyl-thiazol-2-yimethoxy)- | 3{1-(5-Chloro-benzothiazol-2-y})-ethoxy]-2,6-
benzamide difluoro-benzamide

S Br
y P Ho{ O B
| N F_CONH, (:[»_( Step-1
§ CH,
s o F E CONH,
b ey o
N O F
@NL/ F CONH, @: 2
$  CH,

2-bramomethyl-4-phenesthyl-thiazole 2-(1-bromo-ethyl)-5-chloro-benzothiazole
0.200g, 0.7mmol; 5 ml; 0.125g, 0.7mmol; 0.300g, { 0.3 g, 0.1 mmol; 2 mi; 0.488 g, 0.1mol; 0.5 g,
2.4mmol 0.3 mol
RT, overnight 25°C,2h
35:65 35:65
0.108g, 41%, white solid 0.1g, 25%, yeltow solid

5 1.76 (d, 3H, J=6.4 Hz), 6.01 (q, 1H, J=6.4
_ Hz (o-coupling), 7.06 (dt, 1H, J=8.8 Hz (o-
5(;9’?}%*,' ;1.];[’7:’7;'88(&2:)&3}?87.% ’27”3?87(”282";*;5 coupling), 7.34 (dt, 1H, J=9.2 Hz (o-coupling,
7.87 (broad s, 1H), 8.16 (broad s, 1H) 5.2 Hz), 7.52 {dd, 1H, J=7.2 1z (0-coupling),
' ' 7.89 (broad s, 1H), 8.41 (s, 1H), 8.17 (d, 2H,
J=8.4 Hz (o-coupling)
375.14 369.06
5, 15.84 5,105




1. 76mmol
0.112 g, 42% vyellow solid 62.82 (s,
Hz (a- coupling, 1=1.2 Hz,
J= 7.2 Hz (o-coupling),

(m coupl i ng),
7.53 (t,

RT, overnight 25 C, 24 h 35:65 35:65 0.026q,

10% white solid
3H), 5.28 (s, 2H), 7.08 (dt, 1H, J=8.8
7.34-7.35 (m 1 H), 7.47 (d, 1H,
1H, J=8.0 Hz (o-coupling), 7.71 (dd, 1H,

J=8.0 Hz (ovCxwoplorTsg) J=1.2 Hz, (mcoupling), 7.75 (d, PAWGBPEBUIEZ ( O-
coupling), 7.85 (broad s, 2H), 8.13 (d7 2H, J= 8.4 Hz), 8.18 (d, 1H J= 1.2
Hz (mcoupling) 64.39 (d, 2H, J= 4.8 Hz), 4.50 (d, 2H, J= 4.8 Hz), 6.24 (m
1H), 7.03 (dt 1H J=1 6_Hz (mcoupling), 7.17 (dt, 1H), 746 (d. 1H, J= 2.0
Hz (mcoup 776 (12814 J] 2. 0 (mcoupling) 7 8329 hroad s, 1H)] 8.10
(broad s, ;‘;g@ﬂorﬁ‘( E’;ﬁ;ﬂe%thy"ﬁ"zﬂﬁms 13.38 WO .

2007/ 107758PCTCB20071 00T J.Fﬁ GoNL 40 14;3' 3153 5-brrethyH—isexazet—4-yl) -
1 ,2,41oxadi azol - 3- yI nmet ho -2, ’6- di Zaed| Br

[2,6-Difluoro-3-( i Mgt n- 2- yI me - e"“&%\w 0 41 F
FCONH2 a CH3HO a |t|T‘I‘"PN‘B—‘§T CH3'I|| 0 1110
5- (3, 5-di net hyl riso azoI 4% -3 nmet hyl - oxadi azoI

2- Br omonetlhy 1- 8- net hyl - ol fne 0, 179g, 8 ‘%35 1. 0| mol ;
0.483g, 3. O mol; 1.5 59,6

5ol W

1-bromomethyl-2-fluoro-3-methyl-benzene

2-bromomethyl-5-(4-chloro-phenyl)-
benzethiazole

0.19 g, 1.0 mmol; 2 ml; 0.173 g, 1.0 mmol;
0.483g, 3.5 mmol

0.050g, 0.147 mmol; 5 ml; 6.025g, 0.147
mmal; 0.075g, 0.517mmol

RT, cvernight

25 °C, overnight

35:65

35:65

0.112 g, 38%, white solid

0.020g, 54%, white solid

82.26 (s, 3H), 5.18 (s, 2H), 7.06-7.14 (m, 2H),
7.29-7.37 {m, 3H) 7.85 (broad s, 1H), 8.14
(broad s, 1H)

85.72 (s, 2H), 7.11 (dt, 1H, J=8.0 Hz (o-
coupling} & 8.4Hz) 7.39 (m, 1H), 7.55 (d, 2H
J=8.4 Hz (o-coupling}, 7.78-7.83 (m, 3H), 7.89
(broad s, 1H), 8.18 (broad s, 1H), 8.23 (d, 2H,
J/=8.0 Hz (o-coupling), 8.30 (s, 1H)

296.13 431.095
5,11.02 5, 11.02
130 131
Br- S Br Br.
| >~ HO-Q—F >_/ HOQ_
N F CONHE F CONH2
m.u—_b
Me
B_s © F
>~ />—/
N F CONH, CONH,

5-bromo-2-bromomethyl-4-o-tolyl-thiazole

5-bromo-2-bromomethyl-4-m-tolyl-thiazole

0.5 g, 1.8 mmol; 10 ml; 0.313g, 1.8 mmol;

0.70 g, 2.619mmol; 10 ml; 0.450g, 2.61mmol;

0.884g, 6.5 mmol 1.2g, 9.14mmol
25 °C, overnight 25 °C, overnighit
36:65 35:65

0.281g, 44%, off white solid

0.371g, 40%, vellow solid

8 5.63 {s, 2H), 7.11 (dt, 1H, J=8.8 Hz (0o-
coupling), 7.38 {(m, 5H), 7.89 (broad s, 1H), 8.16
(broad s, 1H)

"H NMR (MeOH, 400 MHz); 5 2.70 (s, 3H),
5.23 (s, 2H), 8.93 (dt, 1H, J= 8.8 Hz (o-
coupling) & 2.0 Hz (m-coupling), 7.23 (dt, 1H,
=4.8 Hz), 7.48 (d, 1H, J=8.0 Hz {o-coupling),
7.49 (s, 1H), 7.80-7.82 (m, 1H), 7.93 {broad s,
1H)

439.09

439 & 441.08

b, 10.56

5, 10.53




0.265q9, 1.92 mmol 25 C, 24 h RT, overnight 40:60 35:65 0.098 g, 28% white
solid 0.014 g, 8% white solid 8 2.49 (s, 3H), 2.76 (s, 3H), 5.46 (s, 2H),
7.11 (dt, 1H, J=8.8 Hz (o-coupling), 7.41 (dt, 1H, J=9.2 Hz (o0-coupling),
5.2 Hz), 7.86 (broad s, 1H), 8.14 (broad s, 1H) 8271 (s, 31-0, 5.46 (s,
2H), 7.06 Wwdx200747758=9.2 Hz (O- coupling, J=1.6 Hz (m BOUEBiMYY0101Z. 36 (dt,
1H, J=9.2 Hz (o-coupling, J=5.2 Hz), 75%1 (t 1H, J=16 Hz (ocoupling), 7.65
(t, 2H, J=7.6 Hz (0O-coupling), 7.82 (d, 1H, J= 8.0 Hz (0O-coupling), 7.86
(broad s, H). 8.15 (broad s, 1H), 8.41 (d, 1H J= 8.0 Hz (o-coupling)
351. 13 329 5 g 57 5 1320 02 147 148 133
2,6-Difludr 0%%’[)'("29@'? nghﬁnyéoﬁ?ﬁ“ﬂg)qmeﬁ@?‘ﬁyl oxy")6 D'B‘ié’l‘ 3‘51%% hen-2-yl-oxazol-4-
2,6-Diflugre- O‘\\J fret )?P%aglcﬁi\')t hi-azot—2 yl fret hux\ mcnu_uuu gde—FCONH2- HO a
FCONH2 NO|410, F BrF F a e F .k H3C lal CONND ONH0
4- br ononet hy@}:uoro- 2- \ige enzene N Hovzd_
2- br ononetihy ey, hylg: benzothi/azol e 0. 0pg, neol ; 0. 0428g¢,
0. 247 mol}; 0.11 6}, 866 mmol 07203y, 1moN.s2 m; 0.173 1mmr 0./483g,
3.5mol KT, ovePnfght 25 4 h 30:70 B5:65 0.0973 & white solid
0. 023g, 2'% b | ow sol | 4 (s, 3H), 5 10 (OM (dt, 1H, {J=8.8
Hz (o-coupli Jrl. & coupl I ng), O)_{ Hz (o-coupling),
N8

7.26-7.31

(m ZHQ)\)—/

4-bromomethyl-2-phenyl-oxazole

4-bromomethyl-2-thiophen-2-yl-oxazole

0.238¢g, 1.0 mmol; 2 mi; 0.173g, 1.0 mmol;
0.483g, 3.5 mmo!

0.218 g, 1.0 mmot; 2 ml; 0.173 g, 1.0 mmol;
0.483g, 3.5 mmol

25°C, 24 h

RT, avernight

35:65

35:85

0.09% g, 30%, white solid

0.020 g, 33%, off white solid

3 5.15 (s, 2H), 7.12 {dt, 1H, J=8.8 Hz (o-
coupling), 7.42 {dt, 1H, J= 9.2 Hz J=5.2 Hz, {m-
coupling), 7.55 (t, 3H, J= 3.2 Hz), 7.85 (broad s,
1H), 7.98-8.00 (m, 2H), 8.13 (broad s, 1H), 8.33

8 5.11 (s, 2H), 7.09 (dt, 1H, J=8.8 Hz (o-
coupling), 7.23 {t, /=4.8 Hz), 7.39 (d{, 1H, J=
5.2 Hz), 7.73 (d, 1H, J= 5.2 Hz), 7.82 (d, 1H,
J= 5.2 Hz), 7.85 (broad s, 1H), 8.13 (broad s,

(s, 1H) 1H}, 8.27 (s, 1H)
331.1 337.1
5,9.43 5, 9.21
134 137
2,8-Difluoro-3-(5-thiophen-2-yl-[1,2, 4joxadiazol- | 3-(4-Benzyl-thiazol-2-yimethoxy)-2,6-difluoro-
3-yimethoxy)-benzamide benzamide
K CONH
o’Nﬁ/\Bf 2 F, CONH,
=N HO F
s Br HO F
== = - { ,>‘_/ -
N R, CONH,

o CONH,
O* S @

{ j (i S/>—/O@F
N

3-bromomethyl-5-thiophen-2-yl-
1,2 4loxadiazole

4-benzyl-2-bromomethyl-thiazole

0.245 g, 1.0 mmol; 2 m{; 0.173 g, 1.0 mmol;
0.483g, 3.5 mmol

0.268g, 1 mmok, 2 ml; 0.173 g, 1 mmol;
0.483g, 3.5mmol

RT, overnight

25°C, 24 h

35:66

40.60

0.020 g, 6%, off white solid

0.126 g, 35%, white solid

8 5.43 (s, 2H), 5,15 (s, 2H), 7.12 (dt, 1H, J=8.2

Hz {o-coupling & 1.6 Hz (m-coupling), 7.34-7.41

{m, 2H), 7.87 {broad s, 1H), 8.06 (d, 1H, J=4.0),
8.12 (d, 1H, J=4.8 Hz), 8.16 {broad s, 1H)

8 4.06 (s, 2H), 5.45 (s, 2H), 7.07 {dt, 1H, J=7.6
Hz (o-coupting), 7.18 (i, 1H, J=6.8 Hz), 7.23-
7.36 (m, 5H), 7.37 (s, 1H), 7.86 (broad s, 1H),
8.14 (broad s, 1H)

338.09

361.05

592

5, 15.45




7.36 (d,
82. 46 (s,

1H), 7.88 (

S,

149 150 2,6-Di fluoro-3-(5-styrylll, 2, 4¥mxadi azo

1H, J=7.6 Hz (0-coupling),

3H),
1H, J=8.0 Hz

7.10 (dt,
1H,

5.67 (s, 21-1),
(0- coupling), 7.37 (dt,
broad s, 1H), 8.00 (d,

7.84 (broad s,
J=8.4 Hz (o-coupling),

. 1= 5. 2Hz,
1H, J= 8.4 Hz (a-coupling),
1H) 296W0208B8768 5, 15.53 5, 15.29 WD 20071107758PCWLCEBAZE0OM2001012 61

8.12 (broad s, 1H)
7.30 (d,
J=9.2 Hz), 7.83 (s,
8.17 (broad

1H),

- 3- yl net hoxy) - benzam de

Sv, --

m ;

2,6-Difluoro-3-(5-thiophen-3-yl- [1,2, 4] oxadi azol - 3-yl et hoxy) - benzam de
FCO\IHZ-NPr HO 441 FF%? Q- NHQ E_ONE \ | Na CONH2 11P

FCONH2 0 N2 . hramm (1. 5.stvrvi1d4i A] m(adl Fl7(')| 439

3- br ononet hﬁ5'%y°fcﬁf°8 .1 % ai ﬁ'& "?['ﬁlﬁﬁ'@‘i’bx

0.173g 1. g—mot—0: 4 ug 3 1T 2456,

mol ;

F_CONH, _

0.483g, 3.5 | 25 C, 24 2 ,224 h 40: 60 30: 70 0. 089?{‘6§ﬁb "whité solid
0. 067 q, ZW%TKQ%E§ S%HHé F

+
N~y
ZX\TZS CONH,
L
N~y b F

No s PBr
C,LI >4

Jor e

CONH,

2-bromomethyl-5-cyciopropyi-[1,3,4]thiadiazole

2-bromomaethyl-6-chloro-thiazolof5,4-

blpyridine

0.219g, 1 mmol; 2 ml; 0.173 g, 1 mmol; 0.483g,

0.1g. 0.38 mmol; 5 ml; 0.066g, 0.38 mmol;

3.5mmol 0.18449, 1.336mmol
RT, overnight RT, overnight
30:70 35:85

0.118 g, 38%, pink solid

3 1.01-1.05 (m, 2H), 1.19-1.24 {m, 2H), 2.51-2.58
{m, 1H), 559 (s, 2H), 7.11 (dt, 1H, J= 9.2 Hz (o-
coupling), 7.37 (dt, 1H, J= 9.2 Hz, (o-coupling),
J=1.2 Hz (m-coupling), 7.87 (broad s, 1H), 8.15

85.72 (s, 2H), 7.12 (dt, 1H, J=8.8 Hz (0-
coupling), 7.37-7.43 (m, 1H), 7.80 (broad s,
1H), 8.18 (broad s, 1H), 8.68 (d, 1H, J= 2.0
Hz, (m-coupling), 8.73 (d, 1H, J=2.0 Hz, (m-

0.030 g, 22%, vellow solid

{broad s, 1H) coupling)
312.11 356.05
5, 8.79 5,15.84
142 144
2,6-Difluoro-3-(5-m-tolyl-benzothiazol-2-yimethoxy}- 2.6-Difluoro-3-(2-pyrazol-1-yl-ethoxy)-
benzamide benzamide

\./‘ >_/Bf HOF __F CONH,
'>_/ CONH,

CONH,

%}
\I:ij:conﬂz

—
SN

N

2-bromomethyl-5-m-tolyl-benzothiazole

1-{2-bromo-ethyl)-1H-pyrazole

0.160g, 0.5mmol; 5 ml; 0.087g, 0.5mmal; 0.240g,

0.175g, 1mmol; 2 mi; 0.1739 1mmol;

1.76mmol 0.483¢g 3.5mmol
RT, overnight 25°C 24 h
35:65 36:85

0.026g, 10%, white solid

0.112 g, 42%, yellow solid

5 2.82 (s, 3H), 5.28 (s, 2H), 7.08 (df, TH, J=8.8 Hz (o-
coupling, J=1.2 Hz, (m-coupling), 7.34-7.35 (m, 1 H),
7.47 (d, 1H, J= 7.2 Hz (o-coupling), 7.53 (1, 1H, J=8.0
Hz (o-coupiing}, 7.71 (dd, 1H, J=8.0 Hz {o-coupling)
J4=1.2 Hz, (m-coupling), 7.75 (d, 1H, J=8.0 Hz (o-
coupling), 7.85 {broad s, 2H), 8.13 (¢, 2H, J= 8.4 Hz),
8.18 (d, 1H, J= 1.2 Hz {(m-coupling)

§4.39 (d, 2H, J= 4.8 Hz), 4.50 (d, 2H,
J=4.8 Hz), 6.24 {m, 1H), 7.03 (dt, 1H,
J=1.6 Hz {m-coupling), 7.17 (dt, 1H),
7.46 (d, 1H, J= 2.0 Hz {m-coupling),
7.76 (d, 1H, J=2.0 (m-coupling), 7.83
(broad s, 1H), 8.10 (broad s, 1H)

411.17

268.13

5,17.10

5, 13.38




85.41 (s, 2H), 7.11 (dt, 1H, J=8.4 Hz ( o- coupling), 7.35-7.47 (m 5H),
7.78- 7.93 (m 4H), 8.16 (broad s, 1H) 85.43 (s, 2H), 7.11 (dt, 1H, J=8.8
Hz (o- coupling), 7.38 (dt, J=5.2 Hz, J= 9.2 Hz), 7.70 (d, 1H, J= 5.2 Hz),
7.85-7.87 (m 2H), 8.15 (broad s, 1H) 8.64 (t, 1H, J=1.2) 358.14 338.08 5,
9.2 5, 8.6W0206119152 3-(5-Bronp- qui nol i n-2-yl met hoxy) - PCBGCEINT/418 -
benzam de 2, 6-Di fl uoro-3-(5-thi ophen- 2yl -

[ 1, 3, 41oxadi azol - 2-yl met hoxy) - benzam de FCONH2 OHOF Br FCONH2 10BrHO * F N
Br F 1000 2 5- br ono- 2- br ononet hyl - qui noli ne
2-brono nethyl-5. gh. olfbn- 2. \/1- ~R,4] oxadi azole (014800g, 1.0 mml; 1.5 ni;
0. 173g, 110 ] ‘3 g 5°"§$°x D. 245.0uorb-306 FquRcliz yifbtAoAAg, 1. O
mol ; 0.483q, ﬂ nm@ rnlght RT, overnlghkmﬁﬁmBS 30: 70 0.0869, 22%
white sol ifd O. Ut544 0, Ab‘VQ of f~whirtg—sotid85-50<s; "i-l H7.GG tet—1H,
J=8.4 Hz (o- c ling),R7. 8@y 31 (m 1H), 7. 7% (t J: ’8.0 Hz), V.83
(d, 1 H J=8.8Hzy(0-cg . 87| (broa 4 H, H J=7]6 Hz
(o- coupling)8. 06 = - .8Hz (o-co ng)

N X \' Br

0 CHy
P
S GONH N F
NQ/(NHO 2 I o GCONH:;
F
F

5-(3,5-dimethyl-isoxazol-4-yi)-3-methyl-
1,2, 4Joxadiazcle

2-Bromomethyl-8-methyl-quinoline

0,179g, 1.0 mmol; 2 m]; 0.173g, 1.0
mrmol; 0.483g, 3.5mmol

0.130g, 0.550 mmol; 1.5 mi; 0.095g, 0.550 mmol;
0.265g, 1.92 mmal

25°C. 24 h

RT, overnight

40:60

35:65

0.098 g, 28%, white solid

0.014 g, 8%, white solid

7.11 (dt, 1H, J=8.8 Hz {o-coupling), 7.41

7.86 (broad s, 1H), 8.14 (broad s, 1H)

52.49 (s, 3H), 2.76 (s, 3H), 5.46 (s, 2H),

(dt, 1H, J=9.2 Hz (o-coupling}, & 5.2 Hz),

82.71 (s, 3H}), 5.46 (s, 2H), 7.06 (dt, 1H, J=8.2 Hz (o-
coupling, J=1.8 Hz (m-coupling), 7.36 {dt, 1H, J=8.2
Hz (o-coupling, J=5.2 Hz), 7.51 (1, 1H, J=7.6 Hz (o-
coupling}, 7.65 {t, 2H, J=7.6 Hz (o-coupling), 7.82 (d,
1H, J= 8.0 Hz (o-coupling), 7.86 (broad s, 1H), 8.15

(broad s, 1H), 8.41 (d, 1H, J= 8.0 Hz (o-coupling)

351.13 329.09
§, 8.57 5, 10.02
147 148
2,6-Diflucro-3-(4-fluoro-3-methyl-benzyloxy)- 2,6-Difluora-3-(5-methyi-benzothiazol-2-
benzamide yimethoxy)-benzamide

F. CONH,

=i
s Ses

F CONH,

N Br
2 HO‘@—F
RO Sy .

CONH,

oy

4-bromomethyl-1-fluore-2-methyl-benzene

2-bromomethyl-5-methyl-benzothiazole

0.203 g, 1mmol; 2 mi; 0.173 g, immol; 0.483g,

0.08g, 0.247 mmo}; 2 ml; 0.0428g, 0.247

3.5mmol mmol; 0.118g, 0.866 mmol
RT, overnight 25°C,24h
30:70 35:65

0.0873 g, 33%, white solid

0.023a, 27%, vellow solid

8 2.24 (s, 3H), 5.10 (s, 2H), 7.06 (dt, 1H, /=8.8
Hz (o-coupling), J=1.8 Hz (m-coupling), 7.15 (t,
1H, J=8.4 Hz (o-coupling), 7.26-7.31 (m, 2H),

iH), 8.12 (broad s, 1H)

7.36 (d, 1H, J=7.6 Hz (o-coupling), 7.84 (broad s,

8 2.46 (s, 3H), 5.67 (s, 2H}, 7.10 {dt, J=8.4 Hz
{o-coupling), 7.30 (d, 1H, J=8.0 Hz (o-
coupling), 7.37 (dt, 1H, J= 5.2Hz, J=9.2 Hz),
7.83 {s, 1H), 7.88 (broad s, 1H}, 8.00 (d, 1H,
J= 8.4 Hz (o-coupling}, 8.17 (broad s, 1H)

206.11

335.09

5, 15.53

5 15.29




8.16 (broad s, 1 8.60 (d, 1H, J= 8.8 Hz (0o- coupling) 65.55 (s, 2H),
7.14 gdt, I'N, J:gi) Hz (0- coupling), 7.31 (dd, 1H, J=4.8 Hz), 7.43 (dt,
1H, J=9.2 Hz, J= 5.2 Hz), 7.86 (dd, 1H, J= 4.8 Hz), 7.88 (broad s, 1H),
7.99 (d, 1H, J=5.2 Hz), 8.15 (broad s, 1H) 393.01 338.1 5, 15.70 5, 8.95
WO 2007/ 10 WS gPTIY7t382007/ 001012 62 153 154 PCT/GB2007/001012

2, 6-Di fl uoro-3-(3-thi ophen-2-y1-11, 2, 4dbxadi azpll- 5- vyl me'E hoxy) - bgnz:alm de
3- (3- Benzy[ oxy-bBénzZyl oXy)j4¢Z, 6- di 1 I'Tor o- egzam;e dr& STEg NN Br—h\ |
I11Br ,._ | P 280Ru&36B-(56IME]1, DM0xddaEINED 2,6-Difludrd3-(5-thiophen-3-yi-
5- br onoret MMMMBHMLW% 2, 4] oxadi a’zm#]&aﬂfahﬁ&?fﬁetw?m-b@!é&w@rcm de
0,276g, 1.0 mol; 0. 1739c o@,mol | 0.483g, 3.5 mml 8(; |0
mol ; 2 m§ 8q,_.5mml 2§C324h ,24h
50: 50 45: 55 8@6&4% 0. p35g. 16%-oT1 wo (e Y0l i d 8|5.67
(s, 2H), 7. 13 (dt BRJ =8.8 Hz (0- coupll N=1. 6 +H=—{(Frcompl i ng),
7.28 (dd, [1H, J= 0- coupl ing), 7.3B (dt¥ 1H J=9.2 Hg (@omgoupl iing,
5.2 Hz), 7.83 ( (% (Co- coup ing), 7.91 (broad 1H), 7:92 (s,
1H), 8.18 |(broad s, 1H) Ngisv 5l 15 (s, 2H) 97§ %" (m 41-1),

e

. 3-bromomethyl-5-thiophen-3-yI-
3-bromomethyl-5-styryl-[1,2,4loxadiazole 11.2.4]oxadiazole
0.265g, 1.0 mmol; 2 ml; 0.173g 1.0 mmol; 0.483g 0,245g, 1.0 mmol; 2 ml; 0.173g, 1.0 mmo;

3.5 mmol 0.483g, 3.5 mmol
25°C. 24 h 25°C, 24 h
40:60 30:70
0.089g, 25%, white solid 0.067 g, 20%, white solid
85.41 (s, 2H), 7.11 (dlt, 1H, J=8.4 Hz (o- 843 (s, gg')az-}iégtﬁ HU“_"S-; i (‘;"70
coupling), 7.35-7.47 (m, 5H), 7.76-7.93 (m, 4k, | °24Pling). 7.3 S L =a 2 st D2 HE) 1T
8.16 (broad s, 1H) (d, 1H, J= 8.2 Hz), 7.85-7.87 (m, 2H), 8.
{broad s, 1H) 8.64 (t, 1H, J=1.2)
358.14 338.08
5, 9.2 5, 8.66
151 152
3-(5-Bromo-quinolin-2-ylmethoxy)-2,6-difiuoro- 2,6-Difluoro-3-(5-thiophen-2-yl-
benzamide [1.3.4]oxadiazol-2-yImethoxy)-benzamide
F CONH,
Br F,  CONH, 7S o
. =Y o, e
N/ Br 2~ N"'N/ or
Br
\ O\CECONHZ l o/}_\ R CONH,
F N-N b F
. 2-bromomethyl-5-thiophen-2-yl-
5-bromo-2-bromomethyl-quincline 1.3 4]‘(;( adiazole
0.300g, 1.0 mmol; 1.5 ml; 0.173g, 1.0 mmoi; 0.245 g, 1.0 mmol; 2 ml; 0.173 g, 1.0 mmoi;
0.483g, 3.5 mmo! 0.483g, 3.5 mmol
RT, overnight RT, overnight
35:65 30:70
0.088g, 22%, white solid 0.0842 g, 25%, off white solid
3 5.50 (s, 2H), 7.06 (dt, 1H, J=8.4 Hz (o-
coupling), 7.30-7.31 (m, 1H), 7.73 {1, 1H, J=8.0 8 6.55 (s, 2H), 7.14 (dt, 1H, J=9.2 Hz (o-
Hz), 7.83 (d, 1 H, J=8.8Hz (o-coupling), 7.87 coupling}, 7.31 {dd, 1H, J=4. 8 Hz), 7.43 (dt,
(broad s, 1H), 7.99(d, 1 H, J=7.6 Hz (o- 1H, J=8.2 Hz, J= 5.2 Hz) 7.86(dd, 1H, J=4.8
coupling}, 8.06 (d, 1H, J=8. 8Hz {o-coupling), Hz) 7.88 {broad s, 1H), 7.99 {d, 1H, J=5.2
8.16 (broad s, 1H), 8. 80 (d, 1H, J= 8.8 Hz (o- Hz), 8.15 (broad s, 1H)
coupling)
393.01 338.1
5, 15.70 5, 8.95




7.22-7.28 (m 3H), 7.39 (t, 2 H J=7.2, (o- coupling), 7.37 (d, 2H, J= 7.2
(o-coupling), 7,85 (broad s, 1H), 8.13 (broad s, 1H) 338.13 370.17 5, 9.26

5, 10.18 156 157 3-(6-Chloro-thiazol o[ 5, 4-c] pyridi n-2-yl met hoxy) -

2, 6-di fl uoro-benzam de 2, 6-Di fl uoro- 3-15-(2- hydr oxy- phenyl) -

benzot hi azwo vyl hoxykbenzam de OH F Brl. / CONH2 OHeCOGBEROMME0Br HO F >/
NFCONH2 /F 1S OHO00 a F FCONH2 0 * Fyo

2- br ononet hyl- 6- chl oro-t hi azol o[ 5, 4-c] pyri di ne

2- (2- brononet hyl - benzot hi azol -5-y1)-phenol 0.036g, 0.1 nmml; 5 m; 0.020g,

0.11 mmol ;}_0.030qg, 0.38515n0l 0. 0509, 0.[189 mol; 5 ntt54 0. 0328, 0. I89

mol ; 0. 09 Wiﬂt@f%@-tmw'-? P51, CAlopdisratbght 26- E@nzythebﬂmﬂlgfm{) -5®difidrB0:; $0
0.012q, 1E%_>L@L_L_gm@9xyk ZHOEY . 10.0% | vel | ow sol PH2®Edyg (s 2H)  {7.12

(dt, 1F1, [J=8.8 (o- coupllng) 7.38-7, 44 (m 1H) 7.91 (broad s, 1H),
8.20 (broad s, 2 298 (s, 1H) 85.71 (s, : (t 1 H J=5.6[Hz),
6.97 (d, 1H, J= 8.4 o—cotuptHg), 7.11 (@/ﬁt FIZ_(_O_C'UUpllng),
7.20 (t, 1H, J=7.6
CONH,
(:R, 4@ ©\, ﬁcom—tz
\>__/
5-bromomethyl-3-thiophen-2-yl-[1,2,4]oxadiazole 3-benzyloxy-benzylbromide
0.245g, 1.0 mmol; 2 ml; 0.173g, 1.0 mmok; 0,276g, 1.0 mmol; 2 ml; 0.173g, 1.0 mmol;
0.483g, 3.5 mmol 0.483g, 3.5 mmoi
25°C, 24 h 25°C, 24 h
50:80 45:55
0.045 g, 13%, yellow solid 0.035 g, 10%, off white solid

8 5.67 (s, 2H), 7.13 (dt, 1H, J=8.8 Hz {o-
coupling), /=1.6 Hz (m-coupling), 7.28 (dd, 1H, | §5.10 (s, 2H), 5.15 (s, 2H), 6.98-7.09 (m, 4H),
J=4.0 Hz (o-coupling), 7.38 (dt, 1H J=9.2 Hz (o- 7.22-7.28 (m, 3H), 7.39¢{t, 2 H, = 7.2, (0-

coupling, 5.2 Hz), 7.83 (dd, 1H, J=3.6 Hz {o- coupling), 7.37 (d, 2H, J= 7.2 {o-coupling),
coupling), 7.81 (broad s, 1H), 7.92 (s, 1H), 8.18 7.85 (broad s, 1H), 8.13 (broad s, 1H)
{broad s, 1H)
338.13 370.17
5,8.26 5, 10.18
156 157

3-(6-Chloro-thiazolo[5,d-c]pyridin-2-yimethoxy)- 2,6-Difluoro-3-[5-(2-hydroxy-phenyl)-
2,6-difluoroe-henzamide benzothiazal-2-ylmethoxyj-benzamide

F ONH, oH
F
HO—% {>C—F
NI RN S>_/Br ) 5 Br @:CONH
- o
L - (L1
Ci O N >
E  CONH,

ca’@zNO@F ’>_/ —Q;N”z

2-bromomethyl-6-chloro-thiazolo[5,4-clpyridine 2~(2-bromomethyl-benzothiazol-5-yh)-phenol
0.050g, 0.189 mmol; 5 ml; 0.0328g, 0.189 mmol; 0.036g, 0.1 mmol; & ml; 0.020g, 0.11 mmol;

0.0916g, 0.663 mmol 0.030g, 0.385 mmol
25 °C, ovarnight 25 °C, overnight
50:50 50:50
0.012g, 18%, vellow solid 0.005g, 10.0 %, yellow solid

55.71 (s, 2H), 6.91 (t, 1 H, J=5.6 Hz), 6.97
(d, 1H, J= 8.4 Hz (o-coupling), 7.11 (dt, 1H,

3 5.78 (s, 2H), 7.12 {df, 1H, J=8.8 Hz (o- J=9.2 Hz {o-coupling), 7.20 (t, 1H, J=7.6 Hz),
coupling), 7.38-7.44 {m, 1H), 7.91 (broad s, 1H), | 7.35 (d, 1 H, J= 8.8 Hz (o-coupling), 7.39-7.43
8.20 (broad s, 2H), 9.25 (s, TH) (m, 1H), 7.64 (d, 1H, J=8.8 Hz (o-coupling),

7.89 (broad s, 1H), 8.13 (d, 2H, J= 8.4 Hz),
8.18 (broad s, 1H)
355.9 413.01
5, 15.25 5, 15.22




7.35 (d, 1 H J= 8.8 Hz (o-coupling), 7.

Hz (O-coupling), 7.89 (broad s, 1H), 8.13 (d, 2H, J= 8.4 Hz),

s, 1H) 355.9 413.01 5, 15.25 5, 15 22

163 2, 6-Di fl uoro-3-(5-phenyl -i soxazol

- 3-yl nmet hoxy) -

39-7.43 (m 1H), 7.64 (d, 1H,

J=8.8

8.18 (broad

WD 2007/ 107758PCT/ GB2007/ 001012 64

benzam de , H2NOG

ni si

OH )1. Br ¥Q2p7/ATHENOC i s 4- Brononet hyl- 2-t hi ophen- 2- PLT/GR7@NE20. 260g,

Imol; 5 mM;

7.16-7.18 (m_1H), 7.38 (m 1H), 7.68 (d

(d, 1H, J94.8 Hz (o- couffiBing), 7.85 (br

0.173g, 1nmmol ; 0. 483g, 3. 5ggm0
30% white solid 8 5.25 (s, 3H), 7.09 (t,

., 1H J=3.6 Hz (o0-coupling),

| 25 C, overnight 35:65 0.105g,
2H, J=8.4 Hz (0-coupling),

7.74

pad s, 1H). 8188 (broad s, 1H)

353.08 5, [9. @25-Bromo-4E§(-ga y-p mp-thlazo! -2~ 3-{5-Bromo-4-(4-chioro-phenyl)-thiazol-2-

344- ( 2- Br dro—5-ABEERSYEASsHlqorbenzagide, o) ol v @@ﬁwﬂmw

di f | uor o- genzami de Br Br BrTO a sol ution| of

315- Br ono-|4- ( 2- br ono- §- peth nyl ) - t hi azol - >_qﬁfy] 2, 6-

di f| uor o- Henzani d - d59, .0G0%ows)) inl 6 m of Wadded zi nc
(0.06 g, ./0001 The reactitoen>»m xturge was r xed f orF 8ONHzi n. The
reaction rixture vvag 10 allo to come at 25@ e reactiqn m xture|was
filtered gdn celite Bey St t was precipitateddy @ to the
filtrate. |[The white s@ red and drled(Olobegj . 1H NWR
(DVSO, 40Q MHz), (s 31- 1) 259 (s, 2H), Md, fH % 8 Hr

(o-coupling), de&

Hz) 709 7.15 (m 1

H, 7. d, 1H, J-4.0 Hz),

7.40-7.43 Um-1H __7.63 (d 1=8. 8 Hz (o-coupling) 7 89 (broad $, 1H),
8.11 (s, 1H5‘Br°§‘°178bf‘er§°m *gjj" "mﬁtygﬂﬁé‘eﬂﬂ) " %@f%'%?rw%cz -(4HﬂE"c?*P(‘ﬁPd’c)hod 5)
Rt = 10. 2] W I‘IUH n 1/““"“"" oftof
345-al ly1-|4 zg oxyT(pj}ﬁ,%d fﬁﬁﬁ" azol™= ylkﬁnﬁes':r mo"‘ Og%ﬁ‘;,?,fg‘*r‘-’o’“
25 °C, overnight 25 °C, overnight
35:65 35:65

0.140g, 10%, off white solid

0.280g, 60%, yellow solid

6 3.81 (s, 3H), 5.54 (s, 2H), 7.06 (d, 2H, J=8.4 Hz
{o-coupling), 7.12 (dt, 1H, J=9.2 Hz {o-coupling),
7.40 (dt, 1H, 4=9.2 Hz {o-coupling), 7.84 (d, 2H,
J=B.8 Hz (o-coupling}, 7.89 (broad s, 1H), 8.16
(broad s, 1H)

8 5.55 (s, 2H), 7.13 (dt, 1H, J=8.8 Hz (o-
coupling), 7.40 (dt, 1H, J=9.2 Hz {o-coupling),
7.59 (d, 2H, J=8.4 Hz (o-coupling), 7.81 (d,
2H, J=8.4 Hz (o-coupling), 7.89 (s, 1H), 8.16

(broad s, 1H)

455.08 & 457.07

459.086, 461.05

5, 10.49 5, 11.26
161 162
2,6-Difluoro-3-(3-pyrrol-1-yl-benzyloxy)- 2,6-Difluoro-3-(3-phenoxy-benzyloxy)-
benzamide benzamide
F CONH,

Ol ot
@ Br F ©\ QB;’

/©\/ i ©\ /Q/ i
@ O\E:ICONH o oﬁcomz

= F

1-{3-Bromomethyl-phenyl)-1H-pyrrole

3-phenoxy benzyl bromide

0.235g, 1.0 mmol; 5 ml; 0.173g,1.0 mmol;
0.483g, 3.5 mmol

0.483g, 3.5 mmol

0.263g, 1.0 mmol; 5 ml; 0.173g, 1.0 mmol;

25 °C, overnight

25 °C, overnight

35.65

35:65

0.120g, 35%, whife solid

0.105g, 31%, white solid

85.23 (s, 2H), 6.28 {t, 2H, J=2.0, Hz {m-
coupling), 7.07 (dt, 1H), 7.30 (d, 2H, J= 8.0, (o-
coupling), 7.37 (t, 2H, J= 2.0 Hz (m-coupling),
7.48 (t, 1H, J= 8.0 Hz (o-coupling), 7.56 (d, 1H,

J= 9.2 Hz (o-coupling), 7.66 (s, TH), 7.85 (broad

8 5.17 (s, 2H), 6.96-7.05 (m, 3H), 7.07 {d, 2H,
J=8.0 Hz), 7.16 (t, 1H, J=7.6 Hz (o-coupling},
7.20 (d, 1H, J=7.6 Hz {(o-coupling), 7.25 (df,

TH, J/=9.2 Hz (o-coupling), /=5.
7.43 {m, 3 H), 7.85 {broad s, 1H), 8.13 {broad

2 Hz), 7.36-

s, TH}, 8.13 (broad s, 1H) 5, 1H)
320.08 356.09
5, 0.00 5,10.29




5 benzamde (0.1 g, 0.02 mmol) in 5 nm of anhydrous nethanol was added dry
50 ng of dry Pd-C. The reaction mxture was stirred at 25 C for 12 h under
hydr ogen at nosphere. The reaction mxture was filtered over the bed of
celite. The filtrate was evaporated to dryness under reduced pressure and
the resi duwowas”pursBfi ed by col um chromat ography on sPCT/6B2007@®0142009)

usi ng et hyl acetate/ hexane (50:50) as gfthe eluent to provide the title
conpound as white solid (0.02 g, 2% . 1H NWVR (DVSO d6, 400 MHz); 60.92 (t,
3H, J=7.2 Hz), 1.63-1.65 (m 2H), 2.8 (t, 2H, J=7.6 Hz (o-coupling), 3.79
(s, 3H), 5.47 (s, 2H), 7.02 (d, 2H, J=8.8 Hz (o-coupling), 7.11 (m 1H),
7.42 (m 11=|)'ﬁ"—53—(—d—_2;g—1ﬂ—8—8—|=|z—(—cr coupling), 7.88 (s, 1H), 8.16 (s,
1H), 8. 38 [(@6-DidoroB{B-pHeriAsdxBorOPREhGG) - | M5 ES+ (419. 14), HPLC (method 5)
Rt =16.58 nin. 15 Exanpiegzabid

345-Al | y1-|4- (4- rretgoxy phenyl) - th| azol - 2t yl met hoxy] - 2, 6-di f | uor obenzam de

H3C0 Step-{1 MeO MUQNOQ OH

345- br ono-|4- ( 4- 0X enyl)F ;gzol -yl met hoxy] - 2, 6- 20

di fl uoro-hbenzagjide (0.1 g, 0.0002 nol) ip 5 mM of anhydrous DVF was added
Allyl tributyltin (O. 072qi{6 00@2 nol ) and degassed the reaction m xture

for the 10 mnutes. Then a aphenyl phosphi ne Pal | adium (0) (0.025 g,
0.00002 nmol). The rea€tigh n‘Nxtu was heated at 120C for 12 h under the
ni trogen gt nosphee

e reaction m xtuye was cooled to rt. 100 m of
wat er was |added i nt o@ and 25 extracted| the conpound with ethyl acetate,
The conbi ned orgar¥T Fayers were dried over anhydrous Na2SO»4, and
evapor at ed 0 ZH ehy B IHRphen SR T €Ssur e. The conpound was purified by
col utm  chrjonmidog Aty 5O 65176, FAmdidH83g 000 usi ng et hanol / DCM (2: 98) as the
el uent to |provide the Biswml compound as brown solid (0.120 g, 60%. 11-1
NVR (DVBO-|c16, 400 MeEYG, o@r8ght9 (s, 31-1), 5.11-5.14 (m 1H), WO

2007/ 107738PCT/ (3B2007/ 084082 66 5.16 (s.| 1H), 5.48 (s, 2H), 5.57 (s, 1H),
5.99-6. 06 |(m—1H) 0.185930%qwhiteplid)=g 4 Hz| (o-coupling), 7.11 (dt, 1H, J=9.2
Hz (0-coup|§i@(s 37). 3 9? %JT%HZI(HQC upingye (d, 2H, J=8.8 Hz (o-coupling),
7.88 (brodd 51y §7 qé'sgg? (glﬁ}o_ M6 ES+ (417.06), HPLC (method 5)

Rt= 16. 96 Mpling),

2,6-Diflud

yl met hoxy]{- benzam de 105,‘§mza sol ut| on of

345- br ono- 4- (4- met hoxy- phenyl') - t hi azol - 2- yl met hoxyl 2,6- difluoro-benzam de

(A g, 0.0 Y % e 0 0.054 g, 0.04
nol ) , pot::fr%(‘g'lE o1 R 3%%#%88%5%&10%68%%(?% P\Emﬁng hl'q he reaction
m xt ur eSM/ag*lfH@g‘a'wamlé? 10 min and then dichl orobis Rtriphenyl phosphi ne) -
Pal I adi um (11) (0.023 g, n 003 nmmol ) was added and a n degassed for 10
mm The 15 reactffr sm s heated at 120G-%.or 01‘%}@@& t he nitrogen
at nosphere. W i stl J yater was added

caool ing to
into react |Mon ture and ex‘%’ﬂ\'ﬁ%t ed w t% @ acet ate %é conbi ned
organi c | ayers er dried over anhydrous NaZS®, and evaporated to dryness

under redu 1759 : raphy on
11 ca (2300 A0 aah S5 B eRtB O, SRR bl o E L AR o
provi de t héifl P?rPTbQ“%ﬁﬂﬁgﬁ)mﬂg&so%lmw Sanlial 3(2@0@5@' was asided zind (9.9\R ( DVSO- d6,
400 MHz): tpod1 Wf_bl)( $he :?dd):tlonﬁn&ﬁxré fvas ?éfﬂjxeoﬁf&@o% T%E' rea]chgn §1|>&Bre(v&ésCOUp| ing),

7.14(b, I@ 0-coupl i ng) (o-coupling),
7.45 (4, 2 Wejii@cww* éfoccsh fea nalﬂsrezﬂﬁf Itef?dcqﬁﬁﬂmerb@y the pregugtm  1H) ,
7. 88 ( broadas pretidiate® byl Gddiky water B, thd fiflrate STHBwHitb solidwad fterél & driggcoupl i ng) ,

Bcampl ¢ 12805 a2 chIR Guber abdifl Hra a8 S 2 Aekfee. (nzam o ¢

CONH2 WO 2608 Hi (FIsahe/ $BA0EZ) D0FHZ (B71HD 7R7<d)| 1, ugro lad), 7.40-7.43

5- br ono- 2- Oﬂ;a eg.zsaé f

anhydr ous EB\/F n’pg@ ﬂh gk?‘f I"‘% %s@ lmﬂg":mgenz (84)638%&9 0. 22 nol)
and potlélssﬂﬁhf‘ftsaﬁ%b%éfi@s@'ﬂﬁé)% HPi-Cz(Hleuth?éﬁ)? RtTHQQﬂ@mtl on nixture was
stirred at 25C for 24 h under nitrogen atnosphere. Water was added to the
reaction 5 m xture the conpound was precipitated out, filtered and washed
with diethylether to give the title conmpound as yellow solid (1.1 g, 76%.
1H NV\R (DVBO-d5, 400 MHz): 8 5.71 (s, 2H), 7.11 (dt, 1H J=8.8 Hz
(o-coupling), 7.38-7.39 (m 1H), 7.65(d, 1H, J=8.8 Hz (o-coupling), 7.90
(broad s, 1H), 8.13 (d, 1H, 1=8.8 Hz (o-coupling), 8.18 (s, 1H), 8.26
(broad s, 1H). M5 ES+ (400.9), HPLC (nethod 5) Rt= 16.57 mn. 10 Exanple
126: 2, 6-Difl uoro-344-(4- et hoxyphenyl)-6-Pyridin-211-thiazol -

yl met hoxyl - benzam de MeO 15 To a sol ution of

345 brorm 4- (4 rret hoxy phenyl) th| azol 2 yl met hoxy] 2 6- d|f| uor o- benzam de

~ NS R A~ O~ 1 .

ridin-3-yl-thiazol-2-




di fl uoro-benzam de (0.2 g, 0.43 mmol) in 5 m of anhydrous DVF: H20 (2:1) 4-
25 pyridine boronic acid (0.108 g, 0.87 nmmol), potassium phosphate ( 0.112
g, 0.51 mmol) was added. Then degassed the reaction m xture for the 10

m nut es, and added di chl orobis [(tri phenyl phosphine)-palladium (I1) (0.046
g, 0.06 mmW9:204mtP7#gai n degassed for 10 min. The react PERGRIWNIAHE2\as
heated at 120C for 12 h under the nitrggen atnosphere. DMF was distilled

of f, after coolin was  added i nt .

2007/ S07yseeemriaiuh 3 apTyel ik H i ?‘P&Pﬁ?'}é@a@%’°\§%‘h&f’}%‘ct ed with ethyl
acet at e, Th@gmethuxyHsxhzemigteni c | ayers were dri ed over anhydrous Na2SO4, and
evapor ated fo-4ryness under reduced pressure. The conmpound was purified by
chr omat ogr aphy off 3j Ilca (230-400p) usi ngréa&t hyl acetate/hexane (50:50) as
the eluent to pr solid 5 (0.045g, 49%. 1H
NVR (DMSO- c16, 400 6. 94r (d, CAKH, J=8. 8
Hz (o-coupling), coupkkng), 7.38
(d, 2H, J=8.8 Hz {o-coupling), 7 leg” (bpod gH), 8.17
(s, 1H), 8.60 (dd, 1H MS ES+ (454. 12) HPLC (method 5) Rt .55 mn. 10
Exanpl e 135ro 2 5@utiD fof 3:{5-alyB-4((8-rpatbexy-phisent dhinzcl:2eyimethoixyl2, &dﬁ@or@enzam de

To a solq Qhicle. (0.1 g, 0.02 mmol) in 5 ml.of anhyd thanol was added dry 50
30 (5- ol 1| - Reiide (0.1 g 092 1ol i S of gnydruy rethnolwes added dy 5Q Mg 1 0 57

mol ) in 5 ¢fdnofd- ‘énﬁyeda@n@nmwamrs sm@i g gféd fard270inggr fvdragey Pd- C. The

reaction mahdEshelB$hs fdabdPOnidureAvashinbRE ol tHe b@bﬁ&rcehé! dinagRatAkaPsphere.
The reaction mxture was filtered over the cel bed. The filtrate was

evapor at ed ?Vé‘p?fﬁg‘?ﬂé%gry'ﬂﬁf‘dé‘m?réﬁq}@éﬂ p'i?P%%% E\'Pcéthﬁﬁ?f'%?é"’a@m&?ﬁ’d was
crystal | i zesbluir dhwahdiydragiainaiics (01001 Wirgicte é&mmémé)laﬂewuéld as |ight

e °', ' e bRt Brople (i Coaind 3p whiesols (004 o 2ob A kG001 1

1H, J=8.8 Hi, 4abmm}p309g1t ﬂ-tll=62+rlfz),,1 63-885 (nol,2HL 1.8 ¢=81,4=1.6+zqopl i ng), 7.38

(dt, 1H, J A oad s,
ihy B o1 (@Bies TR Pk A T RR o BB A e a7 ]

(363.08), HPEXN, el (8) 2HR/=8.8 Hez4owpuplingd)57. &&@TﬂHb 81184gs, 1H), 8.38 (d,
2,6-Difluorgg3 Z | benzam de OH
V0 2007) 107 5ar BT B S P P B KR K

2, 6-di f1uor o- 3- [ 5- ( 3- met hoxy- pheny1) - benzot hi azol - 2- yl met hoxy] - benzani de
(0.14 g, O. @(aﬁﬁ@m l:s-[ﬂum-4-pf-mafﬂmx9lrpﬁuﬁylpﬁiAzoﬁs-yﬁﬁkiﬁdxﬂrzmmsﬁ-bor on
tribrom de 1.9 mol) at -78C. The reaction mxture was stirred at
-78C for 3%1; ﬂ'ade ni t rogen atm)sphere To the reaction mixture 5 m of 5
wat er was added 0C. The compound wgsoexiLacted with ethyl acetate. The
conbi ned organic rlFed over dr ous Na2F804 C@C evaporat ed to

dryness under re J:n pres %ﬁ%e conp vt purihi ed 2col um

chromat ogr aphy silica ( 30 4 t A :60) as the
de“'the title corrpoundeas = i 0.£20 g, 149% . 11-1

6.80 (dd, 1H, J=9.6 Hz

eluent to p@oa/

NVR ( DMSO-d 400 10 MHz): 5 5.71 (s, 2H),
(o-couplinghe &. sdutiodt of 1Bt5-brana4-nethaxytihlenylyihiazol-2¥irpethoxyli?,6-J=8. 0 Hz
(o-coupjg ngdlflugm- néémudé?%@-%@oi‘%kév% §9+I'B# érﬂgdr’o Znﬁﬂ—- aégtldQB]AH}IFD 7.71
(dd, 1H J=9.6 ez ("'l (413.01)
HPLC (et hdﬂblgyltert (007249, Q@OQﬁznwgg(gndﬁg@smothe reaction mixfure for the 10

f/e 8 D f | uormads- thenaede® xtraphenipdhbsgprizRAIBtiaA0l) 20.52578! Bodotk- mBignzam de
Conpound2, 6L R8P JWeus wag-heated Bty 281y 1§ rsrdhe ndrpgen smpsphdfioxy| . 20
benzam de (Thei%%gctiof .rAidGrenWas oyes tcdlrtssod) \6iChfi water Whs @biddadCMtcancangool ed to -

70C. Ta,this Br Q.1nl 0. adde oD W S€. Aft r conplete
Sad i o e e il e e A o8 g wRRFdact T on
m xture wasovquemfwbh@ds WatS0MebiH eviRmaaded dndmnesswndenesiucahpressurantide and

purified by I ro a i .00 9. d as white
ol i d. - h NGFRpHBYR JATR OB Rnfaialldiagh) i i (%?%@@EW% 128.4 o
(0- coupl i ngyethgno¥BCHING2:98Hps tiFe gluelinto @eyide theotiile(adbmpRind as r@viHsolid
(o-couplin R 1 (

(o ooupy! g(b 123g éof!ég H%ﬂ% (éy%%é H@@%z—& ak‘?g i@s?—?? 581844 185D -

3-(5-(2- Anlno phenyl -benzothlazol 2- ylnethoxy] 2, 6-di fl uoro30 benzam de
WO 2007/ 107758PCT/ GB2007/ 001012 To the solution of conpound

3- (5- brono- benzot hi azol - 2-yl net hoxy) - 2, 6-di fl uoro- benzam de (0.3g 0.755
nmml) in dry DM H20 (5 nL: 2.5 nL), phenylam ne-2- 5 boronic acid (0.260g,
1.5mmol ), and K2CO3 (0.125g, 0.9 nmol )was added under nitrogen atnosphere
at roomtenperature. After that reaction m xture was degassed for half an
hour . D chlorobls [(trlphenylphosphlne) paIIadlun1(II) vas added to the

. ~ N o o




10 Exanpl e 155: 2, 6-D fl uoro-344' 44- met hoxy- phenyl ) 12, 51bi t hi azol y1-2' -

yl nmet hoxyl - benzam de MeO 15To a sol ution of

3- (5- brono- 4- (4- net hoxy- phenyl ) -t hi azol - 2- yl met hoxy] - 2, 6-

di fl uoro-benzamde (0.1 g, 0.2 mvol) in 5 mM of anhydrous DWF was added 2-
tributyl st asmydo7sichisazol e (0.071 g, 0.2 mmol) and degassewcBh@7/omenzt i on

m xture for the 10 m nutes. Then added_t etraphenyl phosphi ne pal | adi um (0)
(0.026 g, 0.2 mmol ). The reaction m xtuUre was heated at 120C for 12 h under
t he nitrogdnltatsnbdphdpds. 2D S8l 1ida &R0 1Hh.o FRls! ddof8cdt d (Pt. 100 m

of water wagusRgrd, 1I1rtap1HtJ=@er2>($e i6g), ¥ BeTeRROYRY et @ s hs.sacet at e,

The conbi ned anic |laye rie ver, a
evapor at ed HZO%G‘EVH'E@§ %Eﬁ’ a\rlc\ig Bﬂgéggoaﬁeﬁ q@%ﬁ“@%’\%ﬁggé)aé‘%n fied by
col um chr qmethogBaRixy16Es rsinl | ca (230-400p) using ethyl acetate (40:60) as
the elugnt to provide the title conmpound as yellow solid (0.003 g, 25 39%.
1H NMR (DMSO-d6, 400 MHz): 8 3.82 (s, 3H), 5.57 (s, 2H), 7.06 (d, 1H J=8.4
Hz (o- couplmg;%z 6¢Rifluorpry-[4-(4- nwhvxmpbenyl)iﬁ-wrldxnéﬂi-el&azom J=8.4 Hz
(o- couplln%)meﬂ,o Hen2amidd 1H) 7.59-7.86 (m 2H), 7.68 (d, 1 H J=3.2
J=3.2 Hz), 7.89 (broad s, , 8.18 (broad s, 1H), 9.12
(s 1H); M5 ES+ (460 01), HPLC (rret hod 5) Rt
3- (5- Met hyl- 2- phe I-thl azol /4 1) propan- 1-Q1
3- (5-net hyl - 2- phe
of anhydrous DWVF, 2

5.64 nm 30

oasolutl of
. O BT ) in 5 n

] - i1 uor, --hydr ﬁenzam’ de ' mol ), PPh3
(0.262g, 1.0 an® di i sdbropﬁ(Png car by (0 Zg‘ig Ci Mamol ) was
5 added. The r b on m xture was stirred aty! 8Q€ for overni ght under
nitrogen atmesphere. The reaction m xture@as ‘evaporated to dryness under
reduced pressure and the residue was purified by colum chromatography on

[ 23 0 t ot
o ovi dd% ne 1 Sl &8, $1g Wﬂéﬁﬂt@%&%%@%ﬁmﬁ%@g? DVBO- d,
400 MHz): dlifluorg-hepramaide 0.1 3H.02 nomg) infONik:! zQK? 111 S@yriding)borgnigmeid  oH
J=6.4 Hz), (§.084¢(6bs n%ﬁél)J?éot%s@urIﬁ%héébhﬁ@ledse@ 0.025 Ftnofy Wik édaedlme

anf h(7) d4g) (rpn%ctlgn lgg was Hegassédn}oEiE%ﬂw %nd}_tggfrg §|chloro is[ (trlpheny[phg)ggh?ne HPLC

. 2,6-Difl uorRauadem (00H 9 X 6¢thamp) WS abdddandagainodegissed fdr510 min. The
I nmet h benzanm.de To sol ut i f .
Y o a (o Beakan Mot s SRk 19t Hos 12,0 pag dhegipgpn. agmosphere. DV
yI met hoxy] ~viesndistited eff( @ftdr0@gling 1@ r.hmwhier iwas Saddied drito aedmofidn aoistu\@d and 5- 20
Tributyl st aé}ﬂﬂé{& wﬁmétag%k&at% PR lgéucor r,d[ag s@gl%gdr@d%mn}l}( added
The reaction mxture s stifred a er ni ght under trog
at mospher e.Naph@., rang cavepeTater Xe M%sm@ﬁfa[ﬁwg éﬂeﬁsbredﬂ'%ég@PWe‘f‘asr educed

pressure anglifidfnf §rbHNEgWBsy BYSlidd £30Ry0 q}sm@bt VaesBleRRkaRNE08D) Si l i ca
(230- 40011%u5| ngl et hyl %Cet at e/“exane @ agsht he el uent ONP)I‘ ovi de the

title 88np@1§r¥ﬂea e%ﬁPtP@VQSlfh%lt%Cf(“@P%’zﬁﬁs VE‘?%“'*EMPRW(MO"H R100 MHz):
5 3.78 (s, ﬁht)so-& Eﬂo 8iz): 8875 (5394, .86 (s2tH), 898 (@ zFlZJ@aﬁ@wbwwag) 7. 13 (t

NP X M N O

15. 21 mn. /=84 Hxangiuplinkp 3+5. 2+EI (U@bﬂplﬁig]-l&'ﬂ@x(m e Za88 @heoad s, THY),thts sol ut ion

of 2-fl uor d zam _

1- br onohex b'%a%_% @f%éﬁq 'jig(%‘% chu ;:9 géar{ggn%t'}ea(sé%ﬂngsﬁ 4 mol)
was add@éd. (@Fwe10)ddiekG onethndd)dite 1028 min.j rred at 90C for 4 h. DVF was
distilled off and the reaction m xture was extracted vvith Et 0OAc. The

obt ai ned crude co ound was purified bé col umm chr g{ﬁ%gh%_ on silica
(230- 4000 X2 1 B-(&Brempdenggthiazol sylimgihoxyd-2 %‘P’G #8148y ovi de t he
title conpound. (0.05g, 28%. 1H 10 NVR (DMSO cl15 4000NHz with D20): 5

0.82-0.99 (m 311), 1.10-1.33 (m 6H), 1.67- 1.71 2H), 3.99-4.15 (t,
oH, J=8.0 Her 0847.28r (m 2H). BB 14, (method 6) Rt=11.15
m n. Exanpl e Z-Wdroxy-ﬁ%ﬂg;y- >de/ , Cu, NaCH

CONH2CONH2 CH < Heéxoxy- benzam de (0.30 g, 1.2
mol ), copper sulfate (0.10 g, 0.4 nol) copper (0.015g, 0.2 mml) and NaOH
(2.5 mM) was stirred at 100C for 14 hrs. After conpletion of reaction the
reaction mxture was acidified and extracted with Et0OAc. The obtai ned crude
conmpound was purified by colum chronmat ography on 20 silica (230-40014
usi ng et hyl acetate/ hexane (50:50) as the eluent to provide the title
conpound as yellow (0. 15g, 50%. 1H NWR (DMSO- d5, 400 MHz with D20): 83.9
(s, 31-1), 7.11-7.18(m 2H), 7.53-7.58 (m 1H). M5 ES+ (229.0 Mt2H adduct).
HPLC (Method 7) Rt=11.16 min. 25 Exanple 167: Synthesis of

3- Fl uor o- 5- hexyl oxy benzam de WD 2007/107758PCT1GB20071001012 75 ONaNQO2

1N~ a




H2NCONH2FcONH2 To a sol ution of 3-am no-5-hexyl oxy benzam de (0.9 g, 3.8
nmml ) in tetrafluoroboric acid (20nml), a solution of sodiumnitrite (0.315
ng, 4.6 mol) in water (5 mM) was added at OC and stirred for 1 hr. Later
it was allowed to cone to RI and stirred for 1 5 hr followed by heating at
60C for 2hm& 1607/Wa88t hen basify to pl-1=14 using sat ur B¢EEBNATMIYB| uti on
and extracted with dichl oronet hane (3x30nml). The sol vent was evaporated to
yi el d crude product, which was purifi by columm chronat ogr aphy_usi ng
silica gel To2e@lutionmé Sthromad-dromemsataytdenzetbiagale i 14, Pipd r('rfelg Mg, 119 . 1H
Tl\/ﬁl( ?’VBO %52 ?_D%QTN??MN \315‘525&@)1 iz,égﬁiﬂﬁgrtﬁi-hyd}ﬁéyl?dd&am%—(8)7320 &, 3%2_')( m 7221)2,

: m . 1.7 m : =7. v B . , 7.

(m 1H), 772 %’prc’?ﬁﬁ’?m%?%“?”%_‘%r“-g? 9111(4%? ”%"."ésf*ber "eé?ztmfl-ﬂ}'%"iﬁé"’%gl‘"?%ss. 0,
239.0), HPLCobmetdrozh K)urider hitrogeh ainfbspheranplater he: adiedt thethe geadtion

2 T AR LAY s I gty e

taken in agpeasstiieeompaselasaktmgsalid (1§, TA%)ofH HMR (BMSEni#ad0hdHERd at 110C

for 12 hr. _react. i ng tiragted with
di chl or orre?tﬁﬁ% dd—%? ﬁaﬁ?{ %@8@%%@&?'@9%7%\%& h gﬁﬁc‘)?illgg)r(d’sﬁgi‘juﬁgsul phat e
and concentzde-edunlinglobLairoads,ciHid 13 6 itH, S5 bba ta-cavringd 18 (SedHby col um
chr omat ogr i XMy RO Ht= 98 87 md0- 400 nesh silica
gel . Pure g%ﬁﬁ@?a\%&ﬁgﬁ?ﬁﬁ as’ sgllg?gﬂegomda%r t( 50 ng, 19%. 1H NMWR

(DMBO- 396, 400 MHz with D20): 6 6.12 (e, 2H), 6.33 (m 1H), 7.25 (m 1H),

7.37 (m ligkampleti2sf pp-Difi)oroB-E44-friathdry) phenyBS-fiynidin22dyl-thfazeb2-( br s, 1H),
7.99 (m 1 ES+ i(:’%18. 0, 235.0- Anmmoni um adduct), HPLC (method 7)

. 2D
Rt =9. 08 mm "@Q‘EW eRgyn
3((2- Met hyl cycl opropyl ) net hoxy] benzenecar boxetm g

es WO

2007/ 107758PCT/ GB2007/ 001012 NH, Synt hesi gled accordi s 0 Method C
scheme 3. Yield X% 199= ,FHPLCIVBSrreo $. @ WH , Rt =
3.47 mn. 5 Exanpl ell178: Step-1 Z

3-[ (5- Met hyl - 3-pyei-diNyl ) methoxwhzenecar b idd.  NHF cRONgt:

N- Br onosucci ni . , s
a,a' -azois rehitrile (16 ng, 0.1 nmolgO'wer'e added to a sol ution of
3,5-lutidine (1.14 mM, 10 mmol) in CC4 (40 m ). The reaction m xture was

71111 ation Tandt (WARET| B o i-pEr L LEAR AT e BHAR D 2Gridna AR Ty o Y

filtration

this filtr atiftyora-benzamide (&1 930189 drroxy Ineh e aberkyiions PVFe2-IribayIskgnyl4 nmol )
and K2CGO3 - b ( NEMkkgact i on
b e ifd e %{3’@002 T@P%Sh@d%?g‘?@g?%ﬁ?ﬁbé%ﬁﬂ ﬂmnzclf_ (100 ),
the sol uti dHirbgrylpiashig) RatadiuROTE028H. 408 mpalbwas pddeddo Wis &ACYPR0 i ) ,
dried (Na2$¥h,ra0d a°g¥iﬁ%?é’§s@&ifdi'(?0 K. G ARAheatet et 20 dotcach fideBtiar . The
brown oil residue was ex

: racted by trituratiagn th Et20 (2 m,), and
fromtHe Et”ﬁ(?gé&?mg‘?retmnﬁ?%’@?%ﬂ’ﬁ%? @&CP@%&W Y"fli:lﬁ'é?'@ a‘i%% 3dshed with
pent ane, t Gxghdt&d with &8yl GEetd) Theadothbirell drdmicdaery wete priedloet aniord82- 154C,

HPLC- MS: m 3 = 2. j 74

9103 Br onob GRS A BRI a2 AnBescalitiss P RED PReSue: the compound was, |

Met hod B, gwtifieby2coldfirebictomdfgraphiport 2ileal @BCA0MHRLENYSvheediatd (40:60)m z 347
M+H+CH3CN = 3. in. / 2

g- (Hydr oxy:fd@tt yﬁﬂe)ﬁetﬁ%&ad(%etp%ﬁe% @%%uégé@?ﬁ@@ﬁg(ég ggtg;agr}eg g%ilﬁut i on of

3- hydr a6y beDEIBCallc AMDIHE)LS 6.88 (s, BHINERAS, (s12H@iPY () 2K/ Se feyaupidit i on (1. 86

T vz ool s he Rcbupling) 7.8 46) se2diatolng), raeriabim ace! | ¢

anhydride (0. 10 reaction mxture was stirred

at rt. for Bh., 794tér2H.56588 Wz fReoupliRmBd7 8Ad™ AE. i8R (el 8O 7 (&d for 30

mn, bef or gdQingKt7dChidag st s2Gkehd(450, 8160 (d, THE Jentibizyads @Sgani ¢
extracts were washe e (50.mM), dried (Na2SO4) and evaporated to

hed th pri
dryness, ur[ﬂ@‘f-'“?)e]d%g‘eﬁlf' @l.ll:{}%1.5‘ef'ﬁg“cl ear oil residue was purified by

col um swhr omat ogr aphy on silica, eluted with Et0Ac/ hexane (1:2), to give

(ne o1 XL gy 3] ook 4 Mg b Sner BhiaalS (et hod 1)

3( 3- (Am nocar bonyl ) phenoxy] net hyl phenyl acetate. 0 NH, Synthesised
according to Method C, schene 3. Yield 32% HPLC-MS (nethod 1): niz 286
[ M1-1]+. Rt = 3.44 min. 20 Exanple 173:

3-[ (3-Hydr oxybenzyl ) oxy] benzenecar boxam de. 0 NH,



A solution of K2CAB (500 nmg, 3.62 mml, 5.75 equiv.) in water (5 nm) was
added to a solution of 3(3-(am nocar bonyl ) phenoxy] nmet hyl phenyl acetate (180
ng, 0.63 25nmmol, 1 equiv.) and the m xture was stirred at r.t., under N2,
for 3 h; The mxture was acidified with 10% HCl solution to pH 1, and was
extract ed wiadootAac@Ae (240 m ). WO 2007/ 107758PCT/ GB20BCT/GBH01®1M8 The
conbi ned organic extracts were washed g th water (30 m), dried (Na2SO4)
and evaporated to dryness under reduced pressure, to give_a clear oil

resi due which, after trituration with Et20, solidified toFR 2solid (70
nmy, 46%yield). M 122- 1R3C CPNHe- M5 (nethod 1): miz 244 R = 2.92

mn. 5 Schepe 21: (a) Hex 3 equ. 00 T2HC (b, ~Ft ol uene,
reflux; (c)FPlagueeud : F 0 NHQS%—PCI( —(c) NoWCH
103- Chl or o- 2- y)isonicotinic acid. OOH yCl A°sol ution of sodium
hydride (60%in“mneral oil 600 nmy 15 0 mml 3 equiv.) in_hexanol (10
m) was stirred at r.t. for 2 h. 2, .3-Di chl oro-i soni cotinic acid (960 ng,
5.0 mol, 1 equiv. ) vvas added and the reaction mixture was stirred at 100C
for 16 h. The s dilute and ent ane (300
i), and 18 PSPPSR emehatatiazol S nEhetibe0 S B TR 1ol | ced

wi t h 1NSMCI(0.4 @, 0t026 madlpinps-mb of artrydrozx D e addéch At Grkaty(tBx 8003d ¢, The
COTLTa [ O R A helBla Gt el bIPSRANA: SHBPRS Hhifflen fkadee Tl oo

pressure to he“res was triturated vvlt 5 ed at OC
and the pr é@bhﬁw@h@spﬁmle) dl’amurﬂ |(Dl €.e2P ot 8. Ogﬂ@encmowaacaddgd @hd zagatni t e

corpound (vicghddod 3o . Hht NIRHANALIFL s HeaRBDRHBSRCIGDT (PR 0% Of the

desired pro uct was us next w t hout f

puri fi cat i GWrogeipaiopEherpytierpmplegdo Fiy Water was;adqu tei the repglipngnisturezand

3- Chl or10- 2<fdrgored wittyathyt Bétae! T ntlhedbrddn y rs &é@qu%@ve'ﬁxéﬂﬁmssed from
3-chl oro- Zl\%zh%ﬁyl o?y i SO |§ tinic aC'cfj acdcf"lf J%/g%:hod A. Yield 85%
(crude) : R v EREReT o IRERS GRoy doees PIRYSS. TR-COMPIEd WE® i 2 298
[ M+H+CH3 CN]crysﬁll izel Avith Getingl racetatdheX00 Adl QiXé HBPG]ﬂé EBRPOUnD ad ®idvn/ Solid

2-fl uoro- 3- n d .S m
commerci al | @}jéaj({/ X%?@I ?W{JOI’O ?s'rr@toh“gg bé%’zendt%%‘gkmﬁﬁ%}egg-{gé?’ordi ng to
Met hod H. Ylﬂeﬂldl) 868/4s, BP) 398-6161@, THRL/CHOMEL, (e t/hdd HE)(p-couptind 5 2.3 N Hr , Rt =
1.24 nig. %763 cla7§m§T9fbése db)1H, J=§é%ﬁ?{)&@éﬁ% 143 12‘7"@591%% hesi sed

from2-1l uoro roxybenzenecar boxam d and 178

accor di ng 16 I\TEQ% ad, $ JEbethes . dhld SEBcA 3| B“CS?W‘nab@dFdPWthSo“NbMﬁod C,
schenme 3. EsRéEs) MPLARRIRT 3IHEAE78mM2 F .0 HONH2 so F Yield (% 62

Example 127: 2,6-Difluoro-3-[4-(4-methoxy-phenyl)-5-pyridin-4-yl-thiazol-2-
20  ylmethoxy]-benzamide

Br.
s O F
[ >~
N F CONH,

MeO

To a solution of 3-[5-bromo-4-{4-methoxy-phenyl)-thiazol-2-ylmethoxyl]-2,6-
difluoro-benzamide (0.2 g, 0.43 mmol) in 5 m! of anhydrous DMF:H,O (2:1) 4-
25  pyridine boronic acid (0.108 g, 0.87 mmaol), potassium phosphate ( 0.112 g, 0.51
mmol) was added. Then degassed the reaction mixture for the 10 minutes, and
added dichlorobis [(triphenylphosphine)-palladium (1I) (0.046 g, 0.06 mmol) and again
degassed for 10 min. The reaction mixture was heated at 120°C for 12 h under the
nitrogen atmosphere. DMF was distilled off, after cooling to rt. water was added into



mp (C) 76-77 91-92 HPLC-MsS: nethod no., mz, ion 1,282, [MtH 1,270,
[ MFHF Rt (min) 5.13 3.48 177 178 ONH, is F , """..CHONH2 40 F 7 6
98-100 70-72 1, 306, [M+H 1, 246, [MtHr 4.78 3.52 15 Table of nanes
of product conpounds; Exanples 175-178: Exanple Conpound nanme 175
2- Fl uor o- 3Wwni/10@%§ ) benzenecar boxani de 176 Butyl PCT/GB2007/001012
2[ 3- (am nocar bony1l) - 2- f | uor ophenoxyl acgf at e

reaction mixture and extracted with ethyl acetate, The combined organic layers were
dried over anhydrous Na;8Q;, and evaporated to dryness under reduced pressure.
The compound was purified by chromatography on silica (230-400u) using ethyl
acetatethexane (50:50) as the eluent to provide the title compound as white solid

5  (0.045g, 49%). "H NMR (DMSO-ds, 400 MHz): § 3.80 (s, 3H), 5.59 (s, 2H), 6.94 (d,
2H, J=8.8 Hz (o-coupling), 7.14 (dt, 1H), 7.34 (d, 1H, J=6.0 Hz (o-coupling), 7.38 (d,
2H, J=8.8 Hz (o-coupling), 7.41-7.45 (m, 1H), 7.89 (broad s, 1H), 8.17 (s, 1H), 8.60
(dd, 1H) MS ES+ (454.12), HPLC (method 5) Rt = 13.55 min.

10 Example 135: 2,6-Difluoro-3-(5-propyl-benzothiazol-2-ylmethoxy)-benzamide

w%?}

To a solution of 3-(5-allyl-benzothiazol-2-yimethoxy)-2,6-difluoro-benzamide (0.1

F CONH

o

NH

15 g, 0.27 mmol) in 5 ml of anhydrous methanol was added to 20 mg of dry Pd-C. The
reaction mixture was stirred at 25 °C for 12 h under hydrogen atmosphere. The
reaction mixture was filiered over the celite bed. The filtrate was evaporated to
dryness under reduced pressure and the compound was crystallized with ethyl
acetate/hexane to give the title compound as light yellow solid (0.014g, 14%). 'H

20 NMR (DMSO-ds, 400 MHz); 5 0.92 (t, 3H, J=7.2 Hz), 1.62-1.68 (m, 2H), 2.71, 2H,

=7.2 Hz), 5.67 (s, 2H), 7.12 (dt, 1H, J=8.8 Hz (o-coupling) J=1.6 Hz), 7.32 (d, 1H,
J=8.4 (o-coupling), 7.38 (dt, 1H, J=9.2 Hz (o-coupling), J=5.2 Hz), 7.83 (s, 1H), 7.89
(broad s, 1H), 8.01 (d, 1H, J=8.4 Hz (o-coupling). 8.17 (broad s, 1H). MS ES+
(363.08), HPLC (method 5) Rt=17.64 min.

25
Example 136: 2,6-Difluoro-3-[5-(3-hydroxy-phenyl)-benzothiazol-2-yImethoxy]-

henzamide

OCH;, CONHg
CONH,
O 2 ; Step— \> _/
\>_/



177 2-Fl uoro- 3-(10-undecynyl oxy) benzenecar boxam de 178

2,6-Di fl uoro-3-(4-hydroxybut oxy) benzenecar boxam de WO

2007/ 107758PCT/ GB2007/ 001012 80 Schene 22: (a) Methyl 4-bronocrotonate,
K2CO3, DMF, r.t.; (b) NaOH, |IPA/H20, reflux; (c) n-BuBr, K2CO3, DM, 50C,
(d) H2, 59wRmog/BEOH, r.t. NH, o NH2o0 NH2 (a) FF( b) FF( BOT/GBEBN7®ase1. CH, o

5 Exanple 179: Methyl 4-p-(am nocarbon ) 2 4-di f| uor oPhenoxi d- 2- but enoat e.
NH2 Sy heS| sed from 2, g ?121% Hor o- oxybenzenecar boxam de accordi ng
to Method B s&heHEPE™S'Y el itigrordia Ef oxppbenl)-henzetiiaroty: rn/z 272

10 [ M#Hr, Rtlmethbxﬂ@benzatnlde {0.14 g, 0.3 mmol) in 15 ml of anhydrous DCM was added

4[ 3- (am no u ofC aci.d oCH
SE)| U'EI on o?ﬂ&&wﬁég&fﬁ&éorgﬁﬁld%o gg;eq%%% Iia I uorr(])eprﬁg?ltg’gﬂ' ren\i‘ﬁ enoate 15
(1.25 g, 4. 9@?{6%%178 Q fos mnc;eraﬁ@gﬁ@@}mqsoherg Tp thegeddiommiktures edjof v. ) in

i sopr opanolwsdrOwsd )adaélﬂ atolc RS ﬁhbo&%ﬁwﬁ@aéxﬁgctém%h é@ Adé%%té thel it After

cooling to i(ture was, acidified conc. . The

white pr ecfﬁr{bgﬁfl °§Qﬁ"i'°d WS WHF (Llp cP"ﬁh@"'WeQ&’t’éd\'th ﬁdZBVE(FG@t?ﬁ } ' to give
568 Ny, 48tmmee¢ chndep (SaGectSsstiel CTieS dompobasl s mitieSHy ki R =

somor es. i oA B Yike® Gob-448) e ST et dobod s b0 bED! B1 The

aqueous phasevidgeibe &ite ceropauid wstyblid 8@id((2:080 gmid% aiid NMR (D8Didasebtext r act S

give a i ghATEER &3 BRI ol B AR Bl Hl e IR BHERNE et hod
1): mz 258opmimg) 7. (dk 1, 95861 HZ (ByotmﬁPEﬁHVRZQr{HI%lJSBDtHMGmmw)m ned to
be a m xt urresgof 45| T 221 {de ﬁ—lrﬁbls%z()%@g%rogdg 'UEX@%) 3%%®02H)5Hfsy'

4- 3- (am nocgarb | uer ophenox but eno
4-13- (Ani n%&r‘gﬁglb)“@-qlﬂﬁﬁ?? ng @ﬁ%’?’]‘ 2-but enoi ¢ acid, mixture of
isonmeres 10 (3:2) E Z, (526 ng, 2 nmol, 1 equiv. ) was di ssol ved in dry DIVF

(5 rﬂ) K2 5 I iV | br qmi

| 152 bR R S B BRI RS T 2%
at 50C andbeogzamidg h at r.t. After cooling at r.t., the mxture was dil uted
wth H0 (50 mM) and extracted with Et0Ac (3x40 ml) The conbhired organic
extracts were washed vvlth H20 30 m), dried 15 &£Wy684) orated to
dryness under redug&dyp ;_3 Fe_mﬁﬁje_r.gm due wrfie col um

chr omat ogr aphy _eq_s W ¥H2 06 F( 19 ‘?N*izo gi ve
364 ng, 57%yi @ rrp<40C HPLC-I\/B met hodydy~a#ilz 314 [MH, Rt = 3.88
mn. By 1HMINR &halysis it was determned to be a m xture of isoneres in a
ratio (5:7) E:Z. Wen the sane reaction was perforned on the acid (3:40)

E: Z 20m xt @ofpBiind Sonﬂrﬁﬁﬁﬂudm% [Bf(@-%lﬁﬁo@ﬁlﬁén@ﬁ-@ﬁ\éﬁ?&ﬁ%@i—?ﬁmﬁﬁ be a

m xt ure,of i soner,e 0. 2%% &21)

4] 3- (a noksﬁf‘&ﬂ%) JBPe) MR sisppived iha ilcer REHyapd (soplsd to -

4 3I §Am nozelichdiny s, lers d{of i 03 mﬁtmn{y]mai dﬂdécﬁ{ﬁlﬁjpgwﬁﬁl dftérlegnﬂsszO 32

o was e | ano un at r.t.

for 21 h. %dlwrnéa %’)'bn m%@(rR[}(r/ag é\'}grggg‘%tlrttefroé§btrﬂlpon&ﬂre£° MBEUIrE 3Bt e and

ri nsed w t Auanghey Eﬂﬂ(l YeOh Beactigrempiture rvmsecovmit{etedmdanwﬂed by dolumess, under
duced f ty | 9

[ educed pr efeNERe H%QJ dltﬁmﬁ?oé@zsg hf1arflEs 39@@&%&@ HMMﬁ @O@M

2007/ 1877580449 @756@1@122[)@8@5@@ Ié— 4 bz {9 goypied)| éw;xm tafpiies 182- 197

were synth mdwoo@ Zlﬂﬁ-@lsfﬂié'%-em?ﬁmg) 7'?2((?& Ozwbﬁé'ggi? AL D g gle:
Exanpl es 1§ﬁ 193 a according to 5 according’to Met hod B,
3 éﬁ’h%ﬁ ése%l @@91%9@ EPGA413)- 196- 197 according to Method C,

schenme 2 a
schene 3. Exanple

Example 141; 3-[5+(2-Amino-phenyl)-benzothiazol-2-yImethoxy]-2,6-difluoro-
30 benzamide



182 183 184 Structure ONH2 F (:)n-.---."i-CH3 NNO O NH2 F\ NH2 is F
Yield (%9 11 4 10 np (t) 130-132 86-883 HPLC-Ms: nmethod no., mz, ion 1,
269, [MtHr 1, 254, [MtH 1, 254, [MtH Rt (min) 2.84 3.15 3.11 185 186 187
188 ONH, is FO oNH2 O F ONH2 so F CH3 ONN2 so F 7 30 9 17 92-93

WO 2007/107758 PCT/GB2007/001012
@,B(OH)Z NH, F
: P § 2 CONH
/ 2
CONH,

To the solution of compound 3-(5-bromo-benzothiazol-2-ylmethoxy)-2,6-difluoro-
benzamide (0.3g 0.755 mmol) in dry DMF:H,O (6 mL: 2.5 mL), phenylamine-2-
5  boronic acid (0.260g, 1.5mmol), and K,CO, (0.125g, 0.9 mmal)was added under
nitrogen atmosphere at room temperature. After that reaction mixiure was degassed
for half an hour. Dichlorobis [{triphenylphosphine)-palladium (If) was added to the
reaction mixture {0.080g, 0.113 mmol) and again degassed for half an hour and the
reaction mixture was heated at 120°C for 2 hrs under nitrogen atmosphere. DMF was
10 distiled off, after cooling to r.t. water was added into reaction mixture and exiracted
with ethyl acetate, The combined organic layers were dried over anhydrous Na;SO,,
and evaporated to dryness under reduced pressure. The compound was purified by
chromatography on silica (230-400p) using ethyl acetate/hexane (60:50 as the eluent
to provide the title compound as yellow solid (0.025g, 8%). 'H NMR (DMSO-ds, 400
15 MHz); 6 4.86 (broad s, 2H), 5.71 (s, 2H), 6.66 (dt, 1H, J=8.4 Hz (o-coupling), 6.78 (d,
1 H, J=7.2 Hz {o-coupling), 7.04-7.13 (m, 3H), 7.37-7.44 (m, 1H), 7.51 (dd, 1H, /=8.4
Hz {o-coupling), J= 1.6 Hz (m-coupling), 7.89 (broad s, 1H), 8.00 (broad s, 1H), 8.18

(d, 2H, J= 4.0 Hz); MS ES+ (412.16), HPLC (method 5) Rt = 15.33 min.

20 Example 143; 2,6-Difluoro-3-[5-(3-methoxy-phenyi)-benzothiazol-2-ylmethoxy]-
benzamide
H300 B(OH)g

Q — > HaCO /: CONH2
Br CONH,

To the solution of compound 3-(5-bromo-benzothiazol-2-ylmethoxy)-2,6-difluoro-
25 benzamide (0.300g, 0.755mmol} in dry DMF:H,O (5mL: 2.5 ml), added 3-
methoxyphenyl boronic acid (0.228g, 1.5 mmol), and K;PO, (0.190g, 0.9 mmol}
under the inert condition at room temperature and degassed for half an hour. Then to
the reaction mixture added dichlorobis [{triphenylphosphine)-palladium (ll) (C.078g,
0.075mmol) and again degassed for half an hour. The reaction mixture was heated at
30  120°C for 2 hrs under nitrogen atmosphere. DMF was distilled off, after cooling to r.t.
water was added into reaction mixture and exiracted with ethyl acetate, The
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combined organic layers were dried over anhydrous Na,SQ,, and evaporated to
dryness under reduced pressure. The compound was purified by chromatography on
silica (230-400p) using ethyl acetate/hexane (50:50 as the eluent fo provide the title
compound as white solid (0.140g, 43%). 'H NMR (DMSO-ds, 400 MHz): § 3.85 (s,

5 3H), 5.72 (s, 2H), 6.97 (t, 1H, J=6.8 Hz (o-coupling), 7.11 (t, 1 H, J= 8.8 Hz, {o-
coupling), 7.30 (broad s, 1 H), 7.34 (d, 1H, J= 8.8 Hz (o-coupling), 7.40 (dd, 2H,
J=8.0 Hz (o-coupling), 7.7¢ (d, 1H, J=8.0 Hz (o-coupling), 7.90 (broad s, 1H), 8.18
(broad s, 1H), 8.21 (d, 1H, J= 8.0 Hz); MS ES+ (427.14), HPLC (method 5) Rt =
16.48 min.

10

Example 155: 2,6-Difluoro-3-[4°-(4-methoxy-phenyl)-[2,5']bithiazolyl-2'-
yimethoxy]-benzamide

Br S 0O
I >
N F

MeO

15 To a solution of 3-[5-bromo-4-(4-methoxy-phenyl)-thiazol-2-yimethoxy]-2,6-
diffuoro-benzamide (0.1 g, 0.2 mmol} in 5 ml of anhydrous DMF was added 2-
tributylstannyl thiazole (0.071 g, 0.2 mmol) and degassed the reaction mixture for
the 10 minutes. Then added tetraphenylphosphine paliadium (0) (0.026 g, 0.2 mmol).
The reaction mixture was heated at 120°C for 12 h under the nitrogen atmosphere.

20 Then reaction mixture was cooled to rt. 100 ml of water was added into it and
extracted the compound with ethyl acetate, The combined organic layers were dried
over anhydrous Na,SQ,, and evaporated to dryness under reduced pressure. The
compound was purified by column chromatography on silica (230-400u) using ethyl
acetate (40:60) as the eluent to provide the titlie compound as yellow solid (0.003 g,

25  3%). 'H NMR (DMSO-ds, 400 MHz): & 3.82 (s, 3H), 5.57 (s, 2H), 7.06 (d, 1H, J=8.4
Hz (o-coupling), 7.13 (dt, 1H), 7.38-7.47(m, 1H), 7.51 (d, 2H, J=8.4 Hz {o-coupling),
7.52-7.58 (m, 1H), 7.59-7.86 {(m, 2H), 768 (d, 1 H, J=3.2 Hz), 7.84 {d, 1 H, J=3.2
Hz), 7.89 (broad s, 1H), 8.18 (broad s, 1H), 9.12 (s, 1H); MS ES+ (460.01), HPLC
(method 5) Rt = 15.64 min.

30
Exampfe 160: 2,6-Difluoro-3-[3-(5-methyl-2-phenyl-thiazol-4-yl)-propoxy]-
benzamide
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Me OH HOQ
S’\S_/_/ CONH Q
2
@‘N : S[ /\S—/_/ CONH,

Mitsunobu

3~(5-Methyl-2-phenyl-thiazol-4-yl)-propan-1-ol
To a solution of 3-(5-methyl-2-phenyl-thiazol-4-yl)-propan-1-ol (0.218g, 1.0 mmaol)

in 5 ml of anhydrous DMF, 2,6-difluoro-3-hydroxybenzamide (0.173g, 1.0 mmol),
PPh; (0.262g, 1.0 mmol) and diisopropy! azodicarboxylate (0.202g, 1.0 mmol) was

5 added. The reaction mixture was stirred at 80°C for overnight under nitrogen
atmosphere. The reaction mixture was evaporated to dryness under reduced
pressure and the residue was purified by column chromatography on silica (230-
400p) using ethyl acetate/hexane (35:65) as the eluent to provide the title compound
as white solid (0.050g, 13%). 'H NMR (DMSO-ds, 400 MHz): § 2.44 (broad s, 3H),

10 3.14 {t, 2H, J=6.4 Hz), 4.35 (t, 2H, J=6.4 Hz), 7.04 (dt, 1H, J=9.2 Hz (0-coupling),
7.22-7.28 (m, 1H), 7.43-7.49 (m, 3H), 7.83-7.86 (m, 3H), 8.10 (s, 1H); MS ES+
(375.15), HPLC (method 5) Rt = 10.67 min.

Example 164: 2,6-Difluoro-3-[4-(4-methoxy-phenyl)-[5,57bithiazolyl-2-
15 ylmethoxy]-benzamide

N
-

HOOC-Q <
( upy S S OQF
e Ve PO v
N F CONH;

CONH,

MeO MeO

To a solution of 2,6-difluoro-3-[4-(4-methoxy-phenyl)-[5,57bithiazolyl-2-
ylmethoxy]-benzamide (0.100g, 0.2 mmol) in 5 ml of anhydrous DMF, and 5-

20  Tributylstannanyl-thiazole-2-carboxylic acid (0.091g,0.2mmol) was added. The
reaction mixture was stirred at 80°C for overnight under nitrogen atmosphere. The
reaction mixture was evaporated to dryness under reduced pressure and the residue
was purified by column chromatography on silica (230-400p) using ethyl
acetate/nexane (35:65) as the eluent to provide the title compound as white solid

25  (0.025g, 25%). 'H NMR (DMSO-ds, 400 MHz): & 3.78 (s, 3H), 5.57 (s, 2H), 6.97 (d,
2H, J=8.8 Hz (o-coupling), 7.13 {t, 1H), 7.44 (d, J= 8.8, (o-coupling, 3H), 7.89 (broad
s, 1H), 8.05 (s, 1H), 8.17 (broad s, 1H), 9.12 (s, 1H); MS ES+{459.94), HPLC
(method 5) Rt = 15.21 min.
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Example 166: 2-Hydroxy-3-Hexoxy-benzamide

CuSQ, . Cu, NaOH
-
NG CONH, \/\/\/0 CONH,
F OH
15

A mixture of 2-fluoro-3-Hexoxy-benzamide (0.30 g, 1.2 mmol}, copper sulfate (0.10
g, 0.4 mol) copper (0.015g, 0.2 mmol) and NaOH (2.5 ml) was stirred at 100°C for 14
hrs. After completion of reaction the reaction mixture was acidified and extracted with
EtOAc. The obtained crude compound was purified by column chromatography on

20 silica (230-400p) using ethyl acetate/hexane (50:50) as the eluent to provide the title
compound as yellow (0.15g, 50 %). "H NMR (DMSO-ds, 400 MHz with D,0): 8 3.9 (s,
3H), 7.11-7.18(m, 2H), 7.53-7.58 (m, 1H). MS ES+ (229.0 M+2H adduct). HPLC
{(Method 7) Ri=11.16 min.

25  Example 167: Synthesis of 3-Fluoro-5-hexyloxy benzamide
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using silica ge! (230-400mesh) and dichloromethane as an eluent (100 mg, 11%). 'H
NMR (DMSO-dg, 400 MHz with D,0O): 8 0.88 (t, J=7.2Hz, 3H), 1.32 (m, 2H), 1.41 (m,

10 4H), 1.72 (m, 2H), 4.0 (i, J=7.2Hz, 2H), 6.97 (m, 1H), 7.22 (m, 1H), 7.28 (m, 1H),
7.52 (br s, 1H), 8.03(br s, 1H). MS ES+ (238.0, 239.0), HPLC (method 7) Ri=11.34
min.

Example 168: Synthesis of 3-(Pyrazol-1-ylmethoxy)-benzamide

COOMe CONH,
NH;

—_..__*
S D
- N=

15 N
3-(Pyrazol-1-ylmethoxy)-benzoic acid methyl ester (250 mg, 1.1 eq.) was taken in

a pressure vessel along with 5 ml of aq. ammonia, heated at 110°C for 12 hr.
reaction mass was then poured in water (25 ml), extracted with dichloromethane (25
ml x 4). Organic layer was dried over sodium sulphate and concentrated fo cbtain

20  crude solid. Product was purified by column chromatography using 80% EtOAc-DCM
as an eluent over 230- 400 mesh silica gel. Pure product was obtained as solid
powder (50 mg, 19%). 'H NMR (DMSO-ds, 400 MHz with D,O): & 6.12 (s, 2H), 6.33
{m, 1H), 7.25 {m, 1H), 7.37 (m, 1H), 7.41 (m, 1H), 7.51 {m, 1H), 7.56 {m, 2H), 7.95
(brs, 1H}), 7.99 (m, 1H).

25  MS ES+ (218.0, 235.0-Ammonium adduct), HPLC (method 7) Rt=9.08 min.

Example 169: 3-[(2-Methylcyclopropyl)methoxylbenzenecarboxamide.
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ynthesised according to Method C, scheme 3. Yield 27%, mp 119-121°C, HPLC-

MS (method 1): m/z 206 [M+H]", Rt = 3.47 min.

5 Example 170: 3-[(5-Methyl-3-pyridinyl)methoxy]benzenecarboxamide.
O NH,

o { O
\
N-Bromosuccinimide (2.13 g, 12 mmol} and subsequently o,o’-azoisobutyronitrile (16

mg, 0.1 mmol) were added to a solution of 3,5-lutidine (1.14 ml, 10 mmol) in CCl, (40

ml). The reaction mixiure was stirred at refiux for 2 hrs. After cooling, succinimide

10  was removed by filiration and the filirate was evaporated to smalier volume (10 ml).
To this filtrate, 2 mixture of 3-hydroxybenzenecarboxamide (550 mg, 4 mmol) and
KzCO; (830 mg, 6 mmol) in DMF (5 ml) was added and the new reaction mixture was
stirred at 60°C for 24 h. After diluting with CH-Cl; (100 mil), the solution was washed

with N&,CO, solution {40 mi) and water {40 ml}, dried {Na;S0,) and evaporated to

15  dryness, under reduced pressure. The brown oil residue was extracted by trituration
with Et,O (2x10 ml), and from the Et,O extracts, the precipitant solid was filtered and
washed with pentane, to give 70 mg (7.2% yield) of the desired product. Mp 152-

154°C, HPLC-MS: m/z 243 [M+H]", Rt = 2.28 min.

20 Example 171: 3-[{(3-Bromobenzyl)oxy]benzenecarboxamide.
O NH,

Br
0/\©/
Synthesised according to Method B, scheme 2. Yield 54%, mp 129-131°C, HPLC-MS

(method 1): m/z 347 [M+H+CH,CNT, Rt = 3.99 min.

25 Scheme 20: (a) KOH aq, {CHiCO),0; (b) 3-hydroxybenzenecarboxamide, PPhs,
DIAD, Et;N, THF, r.i.; (¢) KzCQOs5, MeCOH, H.O.



HOS Pyridine (0.37 m, 4.72 mol, 1.5 equiv.) and subsequently cyanuric
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Example 172: 3-[3-(Aminocarbonyl)phenoxy]methylphenyl acetate.
Oy NH,

Synthesised according to Method C, scheme 3. Yield 32%, HPLC-MS (method 1):
m/z 286 [M+HI". Rt = 3.44 min.
20

Example 173: 3-[(3-Hydroxybenzyl)oxylbenzenecarboxamide.
OxNH,

OH
O/U
A solution of KzCOj3 (500 mg, 3.62 mmol, 5.75 equiv.} in water (5 mi) was added fo a
solution of 3-[3-{aminocarbonyl)phenoxylmethyiphenyl acetate (180 mg, 0.63

25  mmol, 1 equiv.) and the mixture was stirred at r.t., under N,, for 3 h; The mixture was
acidified with 10% HC! solution to pH 1, and was extracted with EtOAc (2x30 mi).



1, 319, [MtHr Rt (mn) 3.28 3.72 3.60 WO 2007/107758PCT/ GB2007/ 001012 88
ONH2 . F .---NONH2 O F O CH3 ONH2 F,--N 4 4 H3 41 CH3 CH3 32 50
14 150- 151 160-161 153-155 1,319, fMrH 1,361, [MH -1] 1,348, [MH 3.60
4.29 3.32 215 216 217 ONH2 Si F a ONH2 411 F 4 S ONH2 010 F S 11

WO 2007/107758 PCT/GB20607/001012

78
The combined organic exiracts were washed with water (30 ml), dried (Na,S0,) and

evaporated to dryness under reduced pressure, to give a clear oil residue which,
after trituration with Et;O, solidified to a white solid {70 mg, 46% yield). Mp 122-
123°C, HPLC-MS {method 1): m/z 244 [M+H]". Rt = 2.2 min.

Scheme 21: (a) Hexanol, 3 equ. NaH, 100-120°C; (b) SOCI,, toluene, reflux; (c)
agueous NHs.

Ox__OH Os__OH Os_NH,
&m . % " C
NZ el N0 "0, © RN

10  3-Chloro-2-(hexyloxy)isonicotinic acid.
O, OH

Cl

|

2 N N
N7 o CH,

~

A solution of sodium hydride (60% in mineral oil, 600 mg, 15.0 mmol, 3 eguiv.) in
hexanol {10 ml) was stirred at r.t. for 2 h. 2,3-Dichlorc-igonicotinic acid (960 mg, 5.0
mmol, 1 equiv.) was added and the reaction mixture was sfirred at 100°C for 16 h.

15 The mixture was diluted with water (160 ml) and peniane (300 mi), and the two
phases were separated. The aqueous phase was neutralised with 1N HCi solution to
pH 6.0 and extracted with EtQAc (3x80 ml). The combined EtOAc exiracts were
dried (MgSQ,) and evaporated under reduced pressure to dryness. The residue was
triturated with pentane, cooled at 0°C and the precipitant solid was filtered, to give

20 410 mg of a white compound (yield 32%). By "H-NMR analysis, it consisted of about
80% of the desired product, which was used to the next step without further
purification. HPLC-MS: m/z 256 [M-H]", Rt = 2.94 min.

Example 174: 3-Chloro-2-(hexyloxy)isonicotinamide.

O _NH,
P | cl
SN0 TNl
25 2

Synthesised from 3-chloro-2-(hexyloxy)isonicotinic acid according to Method A.
Yield 85% (crude); purified further by preparative TLC, mp 75-77°C, HPLC-MS: m/z
298 [M+H+CH,CNJ", Rt = 4.16 min.



F 15 25 60 185-186 195-197 223-224 1, 321, [M+H 1, 339, [MtH 1, 389,

[ MMHr 3.46 3.67 4.15 Table of nanes of product conpounds; Exanples

209- 217: Exanpl e Conpound nane 209

3- (1, 3-Benzoxazol - 2-yl met hoxy) - 2, 6-di f | uor obenzenecar boxam de 210

3-[ (5- Chl o WPBUBBAZOXazol - 2- yOret hoxy] - 2, 6- di f | uor obBEFERBEHMHUXam de 211
2,6-Difluoro-3-[(6-nethyl-1, 3-benzoxazgl - 2- yOr net hoxy] benzenecar boxam de
212 2,6-Difluoro-3-[(5-nmethyl -1, 3-benzoxazol - 2- yOnet hoxy] benzenecar boxam de
213

3[ 5- (t ert - BitlydroB;iydvexybenaaekaiboyamidet hoxy- 2, 6- di f1 uor obenzenecar boxam de
214 2, 6-Di fd, uog- 3-[ (5-nitro-1, 3-benzoxazol- 2-yl ) met hoxyl benzenecar boxam de

215 3-(1,3 B&nz6t hi azol - 2- yl met hoxy) - 26- di f| uor obenzenecar boxam de 216
2,6-Difluor F(5-fl uoro- 1, 3- benzot hi azol - 2- yOnet hoxy] benzenecar boxamni de
217

2,6-Difluoro- (thfluoromethyl)-1, 3- benzot hi azol - 2111net hoxybenzenecar box

am de 55- %]Jn@l@gs%f f&h |c%91@'ﬁ:§ahy Ia‘}alléblé2%@§%éﬁﬁﬁenzﬂecarboz§amlde

4- Chl or 0- 2- am no- benzot hi

2- chl or &- 1,accarding {9 Methed )ty belt §a%. (@ 196rii97°G HREFMS (mweztswdeﬁume Baner e

heat ed vmtr[Mqi]i Rf EQG4a4in60C for 2 h. The reaction m xture was cool ed at
r.t. and trlturated with diethyl ether (10 m ). 10 The undi ssol ved solid
was filtered and rinsed with Et20 and pentane, to give 1.54 g (28%yield)

of the desiBxachply tXb78.(TAle Fyrot her |iquors were evaporated to dryness, the
orange sol i ed Jdn s and vva hed.consecutively
WO 2007/ 107@‘%@&%%5%%‘7?’%@%‘%5\{ (o Eh e %ﬂ*f?‘é%beaﬁ"ec PEMI5 ), 5%
NaHCC3 ol ixemples 265, 7 aatrhdITEbmcneilr(gsteth)od BT ehenegaariddExappler17das dri ed
(MySO4) ancgcgdﬁggfm@tqo(y@ Shelker volunme, under reduced pressure. The
precipitant soli1d was filtered and washed with Et20 and pentane, to give a
second fraction of the desired product 1.88 g (34%yield). Total 5 yield
62% np 10Z2-ekBHgle HPLC- VS (netihed I): rni z] 260 [ MFHFFCHECNr, RL = 4. 52 min.
Exanpl es 218-221 (Tablewmd) Exanples 218-2P1 werg -¥¥nt hesi sed from
2,6-diflupro-3- 10rydroxybenzenecar boxam de and E
5- chl or o- 2- (stridtwos orre £1, 3-benzot hi azol e .
0/\\/\/‘\/’\/0”3 0/\|r0\/\/ H,
Yield (%) 62 70
mp (°C) 76-77 91-92
HPLC-MS:
method no., 1, 282, [M+H]" 1, 270, [M+H]"
m/z, ien
Rt (min) 5.13 3.48
177 178
o} NH, o, NH,
7 6
98-100 70-72
1, 306, [M+H]" 1, 246, [M+HJ
4.78 3.52

15

Table of narmes of product compounds; Examples 175-178.

Example Compound name
175 2-Fluoro-3-(nenyloxy)benzenecarboxamide
176 Butyl 2-[3-(aminocarbonyl)-2-flucrophenoxylacetate
177 2-Fluoro-3-{10-undecynyloxy)benzenecarhoxamide
178 2,6-Difluore-3~(4-hydroxybutoxy)benzenecarboxamide




according to Method B, schene 2. Exanple 218 219 Structure NH2 so F O

ONH2 F --N1lik I S 410 Yield (%9 81 67 ng (C 235-236 204-205
HPLC-Ms: nethod no., mz, ion 1,355, [MtH 1, 337, [MtHr R (min) 3.89
392 220 221 ONH, C O F a

WO 2007/107758 PCT/GB2007/001012

80
Scheme 22: (a) Methyl 4-bromocrotonate, KsCO;, DMF, rt; (b) NaCH, IPA/H,0,

reflux; (c) n-BuBr, K2COs, DMF, 50°C; (d) Hz, 5% Rh/C, BUOH, r.t.

O MNH, Os NH, Oy NH,
E F (a) F F b F F {c)
———— —- ——
O., OH
O

0

O NH, O NH,

F F (@) F F

O/\/‘uﬂxo\/\/c’”a OWOWCHS
0 o]

5

Example 179: Methyl 4-[3<{aminocarbonyl)-2,4-diflucrophenoxy]-2-butenoate.

O NH,

F F

OWO\CH.@

0
Synthesised from 2,6-difluoro-3-hydroxybenzenecarboxamide according to
Method B, scheme 2. Yield 41%, mp 122-123°C, HPLC-MS {method 1): m/z 272

10 [M+H]", Rt = 2.80 min.

4-[3-(aminocarbonyl)-2,4-difluorophenoxyl-2-butenoic acid.
O.._NH,

F F
o

A solution of methyl 4-[3-(aminocarbonyl)-2,4-difluorophenoxyl-2-butenoate
15 (1.25 g, 4.61 mmol, 1 equiv) and NaOH (0.75 g, 18.44 mmol, 4 equiv.} in

isopropanol (10 ml) and H,O (20 ml) was heated under reflux for 1 h. After cooling to

r.t., the mixture was acidified with conc. HCI to pH 1. The white precipitant solid was

filtered and washed with ELQ (50 ml), to give 568 mg, 48% yield, mp 187-188°C,

HPLC-MS (method 1): m/z 258 [M+H]", Rt = 0.98 min. By "H-NMR analysis it was
20  determined to be a mixture of isomeres in a ratio (3:2) E:Z.



s ci ONH, so s ifr ci 50 35 240-242 218-220 1, 371, 1M+Hr 1,371, [ MtHr
4.02 3.98 15 Table of names of product conpounds; Exanples 218-221:
Exanpl e Conmpound nane 218
3-[(5-Chl oro-1, 3-benzot hi azol - 2- yOnet hoxy] - 2, 6-di f| uor obenzenecar boxam de
3((5- Chl or ¥ 287/HETB0t hi azol - 2- yOret hoxy] - 2- f | uor obenz BAECE?WEXAM2Zde
6- Chl or o- 3-[ (5-chl oro- 1, 3- benzot hi azol g42- yOret hoxy] - 2- f | uor obenzenecar boxam
i de ] .
2- Chl or o- 3-Thesaprusy RIee 30 El5Rsted wilo FLD- @rihaiimdihe gombitiet BBEPeneCar boxa
Ez gge 2152la | a?%i/gﬁ@dégmcaﬂ?)%eaa&?ﬁ%gﬁa@@%%?%am HOssorheogive4: (a)

) . , . co J , : _
2-[ (5- Chl orhabtfzr@!g&e%ﬁ%#ﬁ% aﬁogf"f’zy@% ﬁ@f‘ﬁ?ﬁ%ﬁ% BIELES Hsingd 1) vz 258
2- Hydr oxy- 4mepEnRt pyo.9% mire ByZHONMB, andlysiB i wasl degtnined tones adhistared ofed i n DMVF
(6 M), K2CO3 (415 _ J-, 1.5 equiv.) and Nal (60 ng, 0.4 mol, 0.2
equi v.) Swer'%onéet(ﬁsela aﬁl&o (t%ﬁ@r%‘lzi(ture was stirred at r.t. for 10 mn.
5-Chl oro-2-(chloromet hyl )-1, 3- benzot hiazole (436 ng, 2 nmol, 1 equiv.) was
added and tha i a0dd: Ml UrRinbBrbdRyIfd uldifitbraphRbyltRbudnbatgnd at r.t.
over ni ght . ‘B_gﬁﬁ‘ron %’11‘441ﬁ28, br oay/nﬁsol i ;;élgci piQ’{Iat ed. whi ch was
filtered, rinsed™ith I-120, dried and re-crystallised fromCH3CN. Yield
280 ng (46%., Ap _R24-227C, HPLC-Ms (nmethod 1): mz 302 [MtHr, Rt = 3.80
mn. By 13C analysis it was identified to be the N-al kyl ated derivative

(Schene 24). WZ%/WCW quors were evaporated to dryness under 15
reduced pressure and theg residue was purified by col um chronmat ography on
silica, eluted with Et0Ac/ hexane (10% 10Q% gradi ent) t ive 45 ng (7.5%
Tl of d-Bromictarv e IR Her T S G ool Rehesty b6 ot
By 13C-MVR (anpEVa (526 td, 2@sol, desaliv)ived dissobed ihhary 0@t (Sadl). 0<,80k y85at ed
derivative (Sc 4).. . : .

2-[ (5- Chl oréﬁﬂ%’ﬁ%‘fﬁ% 891’1’?’2%@@”&"%%?%%&"%'b%i%%’ﬂ%é‘n?‘r’d%‘?‘”""%e’e

2007/ 107758e@5d SRDE T¢30a0mRied we\hated for 70 h at 50°C and for 1.5 h at r.t. After

2- [ (5- Ol or Qi oBatdSN 4R RAFO Wiad aMlib TSHAKDPERMIF Qhd BRRIcH! ifh AT, 0- 13

nmol )

(3x40 ml). The combined organic extracts were washed with H,O (6x30 ml), dried
15 (MgS0O,) and evaporated to dryness under reduced pressure. The oily residue was
purified by column chromatography on sitica, eluted with CH,Cl, and MeOH/CH,C!,
(1%), to give 364 my, 57% yield, mp<40°C. HPLC-MS (method 1): nv/z 314 [M+H]",
Rt = 3.88 min. By 'H-NMR analysis it was determined to be a mixture of isomeres in
a ratio (6:7) E:Z. When the same reaction was performed on the acid (3:40) E:Z
20  mixture of isomeres, the product obtained was determined to be a mixture of

isomeres in a ratio (1:4) E:Z.

Example 181: Butyl 4-[3-(aminocarbonyl)-2,4-difluorophenoxy]butancate.
O NH,

F F
O._~_-CHs
0/\/\@/

25  4-[3-(Aminocarbonyl)-2,4-difluorophenoxy]-2-butenocic acid (100 mg, 0.32 mmol)
was stirred with 5% Rh/C (56 mg) in butanol (5 ml) under Hy, at r.t. for 21 h. The
reaction mixture was filtered through a pad of celite and rinsed with CH;Cla (3%5 ml).
The filtraie was evaporated o dryness, under reduced pressure, to give 88 mg of the
desired product, yield 87%, mp 53-55°C. HPLC-MS (method 1): m/z 316 [M+H]", Rt =

30  3.49 min.



was di ssolved in conc. H2SO4 (0.36 ml) and the solution was heated at 40C,
under vigorous stirring. Water (50 ng) was added dropwi se and the m xture
was stirred at 5 40C for 3 h. After cooling at -5C, crushed ice (25 m) was
added quickly, with vigorous stirring, and the m xture was stirred at r.t.
for two noM® WeUWETS8 Anmoni a sol uti on was added (pH 10) PEREB2NE@MeIACi pi t ant
solid was filtered, rinsed with H20 a dried. The brown solid was purified
by preparative TLC, eluted with EtOAc, to give 20 ng (47%yvyield), np
220-222C, HPLC-Ms (method 1): miz 320 [MFH +, Rt = 3.76 10m n. Schene 25:
(a) KOH, ZEHahﬁ@ﬁzthMGilzo (1:1), reflux; (b) C CH2C(OCH3)3; (c)

K2CQO3, Nal 152- et hyl -1, 3- benzot hi azol e cH3
ClS (Met hoﬁxqﬁlp'% g%lﬂ 7ivige gyt S@Fglirﬁ'g%’%gh%oﬁ%gt hi azol -2-amne (1.0 g, 5.6
mol , 1 eqhydroaybamnénbiﬁfbc(xamttiegﬁxmszlsﬁlﬂﬁo 19%) 189 and/ 195 sagoZingde hoxy- et hanol
(9 m) and bRy r(ggto'ﬁéthod’%%cﬁérhéﬁgﬁh HRglied\a2itd, yadess éreofigem,g?f or 20 h.

Af ter coollng ture was 20 poured into water (150 ni) and
extract ed WW'M@EZ“@&@“W??' The aqueous phase was neutralised with
conc. HCl and extracted again with CH2CA 2 (3x70 m ). The conbi ned neutral
extracts were washed with water (2x60 m), dried (Na2804) and evaporated to
dryness under reduced pressure. The yell owgreen sem -solid residue (790

ng) was nfi xexhmplet hl 2- chl or1621, 1, 1-tri met hox83et hane (J1.62 @,1840. 4 ) and
WO 2007/ 1j07758PCT/ |[GB2007/ 001012 92 fhe mi xture was st|j ANnder N2| at
60C, for h. Vol ati | NAEr € T enove 2 i reqyced pressure
and the brown |iqujd.resigdue was pufi graphy on
silica, €]l usipdww th 2/ hexane ( 5 el iquid
(406 ny, B4%yield| ov W@ B~ : tnizC?12\5 FH, R
= 5.00 mn Exanpl el 223: 3-[( t hyl | 1, 3- benzot hitazol -2- Dnret hoxy] - 27064

di f1 uor obenzenecar boxam de. 0 NH2 10 Synt hesi sed firom

2,6-diflu '"Yiéif?tei' d U)&yUCIILHIULdI boxgmideandg- 10

(chl oroneg Yt~ €Nyt - agsppnzot hi pzol e a@g@eEdi ng t o] VBt hod -B, scheire 2.

Yield 17% HRpcMEt- L186C, HPLC- M5 (mefhod 1): niz 349 [[WWH, Rt = 4.16|m n.

2- (Chl or oeicthyd do.6} met hossp; M+BF benzpt hi azabe [NSHT 0, SyzrdhidsHEed {rom
comer ci al | ywaigai | abl e 6- net hoxy-1, B-henzot hi azol - ' i o)
Met hod J, Ls®bem® 25 1t wad4used cride on th# nextstiep. Exdnple 2241

2,6-Difluoro-3-[(6-nethoxy-1, 3-benzot hi azol -2- 20

yf | met hoxyTbenzeggecar bokam de.1s® NH, [0- CH, Sigrt hesi sef 188
fron®, 6-dj fTuor o- 3- hydr pxydhenagnecar boxafkgdelHand2- OxNH,
(chl or omet hyl )a6- met hoxy - benzot hi azol e acgording tp_Met hoq: B, schene 2.
Yield 19% 190- 192C, VS (et hod nk 351 [ Mt = 3.50|nmin.
WO 2007/ 1p €T/ GB200] ﬁ%@he : .P Br CHR & \I , DWVF,
60C, (b) K oxy{ et hanol® H 1:1), reflux HPN  NH, , Y a
(b) KO 2omepRoxy ’ ) N 5 )
CH,
7 30 9 17
92-93 155-156 111-112 161-162
1, 268, [M+H]" 1, 268, [M-H[" 1, 284, [M+HT 1, 270, [M+H]
3.49 , 3.38 3.73 3.42
10
189 190 191 192

s~ ch,
8.4 13 ) 46
130-132 194-196 175-177 172-174
1, 271, [M+HT" 1, 285, [M+HT" 1, 271, [M+HT" 1, 285, [M+H]

2,37 2.73 2.51 2.85




Exampl e 225: 3-(Cyanonet hoxy) -2, 6-di f| uor obenzenecar boxam de.

o NH, 10

Synt hesi sed from 2, 6-di fl uor o- 3- hydr oxybenzenecar boxam de according to

Met hod B, schenme 2. Yield 86% np 122-123C, HPLC-MS (nethod 1): mz 213
[MtH, Rt = 1.97 min. Exanple 226:
3U4- Chl or o0 BeBWAEBt hi azol - 2- yOret hoxy] - 2, 6- 15 PCT/GB2007/001012
di f1 uor obenzenecar boxam de. 0 NH, (Ngghod K) A solution of KOH (15.15 g,
270 I’TTT'D|, 20 F‘(]l]l \Vi \ in H2 (2'-_\ rﬁ) A addedto-a solutiaon of
4-chl or o- L, 3-benz8hi-azel—2anine (2*% g—213-5* v —in
2- met hoxy et’~' (25 mM) &and theJaacti on m xtu eated under refl ux
20 overni ght. |Aftcer cooling at r.t], the mxture ifFfuted with [H20 (200
DL e b b ST R
dried (Na7SO4) and _Q%” riat ed unoerogtaﬁq¢d pressure to ss,| to give
1.5¢g (70/6y|eld) Fron1th|s crude WD 2 [/ 107768PCT/ GB20071001012 94
resi due, Fe+¥ \%gsum g J..IO\E Aot ),1 rer-e—nrxed lV\II th—3={gyanomettioxy) - 2, 6-
di f | uor obenzenecgsRpxrantde (150 g, 84psNmOl ) _ang the THeEEE € Was stirred
at 120C, i1 a pres igsfed of bath 1 sRGMERRNZ, Tor| 2 h 1 Brdild{® nl ) was added
and the r@action AeXture was heated H@s a furthef 2 h. Adser cool ijng at
r.t., the solid was 5 filtered, washed with EtOH and re-crystalised from
Et OAci pentares—to g:»c1gge gdest+ed—product—as—=a paL@ yettow-sottd 62 ny
(25% yi el - 3 WHT R = 3.75
m n. Exanpl €7227: 3 [( - Chl oro-1, -2-yl) et hoxy]|- 2, 6- 10
di f | uor obgnzenec:s .eﬁanide. 0 NH, ci Synthe§1\‘ Fom
6- chl oro- 1, 3-be hi azol - 2-gm pg and 3-(cyan ) -1, By, di f 1 uor obenzene
car boxani gle, accordiag th/d *, scheme 26. wPéWsecond step), np
190- 191C, |HPLC- M5 ( net hod ): mz 355|[ MtHr, Rt 3.8 n. 15 Exanpl e 228:
2, 6-Di fl ugro=3=-{(4-methyi—=1, 3-benzot hifazol - 2- 57
yl) met hoxy]benzenecar hgpxmel de. o NHZ Pynt hesi sed f2nbpo2
4- et hyl - I, 3-benzot hj @BJM+RF am ne and [3- ( cyanonet AtPHP, 6- 20
di fl uor obénzene carbox&#fide, _according to Method K28cheme 26 Yield 36%
(second step), nmp 201-202C, HPLC-Ms (method 1): mz 335 [MtHr, Rt = 3.79
m n. Exa”pl'Pab?e%?nat%e@o@réddé%@p%ﬂbcfs@E@ﬁﬂb’é 1‘812 @7benzot hi azol - 2-
yfl met hoxyl benzenecar boxam de Synthesised from ...
6- et hyl - 1, BXae ot hi azol - 2-a =N~ 0 \r obenzene
car boxani de,. ¥cor d.%ﬁ-DﬂfMO "_‘ ﬁ-ﬂ?e_iégy|*%~}89 tep),
HPLC- MB ( t hisd 1) iz 338-0ifluer f :
5 6-Difl uoko TBAG. ¢ 2. 87HUORR, 3 S-Hrvimethy wqer'?enf;;zaroxa ide
y|’ i met hoxy: O ﬁ_ﬁ'l’ethyl-z-fury‘ljmeB1oxy]5‘enzenecarbo?camlde
Synt hesi seldf r B86- (t ri {1 yaPddfigis3(2-thie rlmeghpmbﬁ?zenwarbpxa de . nas 110
82 g did. Lty 2o )mathoxyfil;enzene arboxafige |
(cKanongghov -4 dihrugiaaii daon '”?ﬁﬁ#mmi e d vEthog K,ni
schems 26, |t 34 st s i ot "reh‘*caf'boxaf hod )L M2,
" H99 42 6-ifluorp,3-[o-F efhyi,fgjfhlé'zol-i-y meflipxylbenze 0
sol ution of—BrZ—J 6 Biud 8T 33nieahy \9[ thdky 85 e &anﬁid\eJ.O.J m) was
added dr opwi-sg—at—s25 6-Difuoto- g L300 SUEEY & 5.0 g, 37
ol 1 equivR-ar _2.6-Diflugro-3-f{5-Fethiy-T,3-thiazor2-yhngethox dﬁkéﬁé%al‘ﬁﬂkdhﬁdé“') o
| | Aq,;ﬂ NN A R e G SRRy ooy BerD oarb6x s ¥ - )
gi fiﬁ't 2 4 WPE’L'? O A DifUAlS-3 ety -z bl ey eEthox b ZeHe b dxarhnide %e 1
T ggY TV TTols Eiflior6- 3t hetdyibenzyloxy Herzenttarbokame " ) - |
aqueous | ayerggas [akal Taphe: Jky’BeL‘g&ﬁ%ﬁ?ﬂiﬂﬂlﬂl‘b‘béﬂ&ﬂééﬁ%&ﬁm g pH 19 and
o Laﬁtzgd(ﬁw e S R0 3106 met- S b RO BehERetatbdxaige WM € washed
AZUU T1IT ], Ur 1T
pressure, to give the desired product as a white solid %,%3396yield),
np 120- ¥22Gchame3nMz) orﬁéd-hééhNtl) THRy ) N@@m[“ﬂﬂ@ﬁf’ (c)laBH '\’@@“'rrﬂi Fhge Exanpl e

231: 2, 6- 133fabUpLe 1A, £.6- Propyl -

yOnet hoxy] benzénecar boxam de.
6- propyl- 1, 3- benzot hi azol -
di f | uor obenzenecar boxam de,
(second step), nmp 173-175C. H
m n. 10Schene 27:

155- Br ono- 2- (br onmonet hyl ) -1, 3-

(a) NBS, a,a'-azoisobutyronitrile,

1, 3-benzot hi azol - 2-

0 NH2 CH3 5 Synt hesised from

2-am ne and 3-(cyanonet hoxy) -2, 6-
according to Method K,

PLC-MS (et hod 1):
Cal 4;

benzot hi azol e.

Rt

schene 26. Yield 18%
raiz 363 [ MtHr,

= 4.35

(b) K2CG3, DMF,
60C; (c) 4- pyridine boronic acid, Na2CO3, Pd(PPh3)4, dioxane.



Br / BrS N-Bronpsuccinimde (4.45 g, 25 mmol, 1.4 equiv.) and subsequently
a,a' - azoisobutyronitrile (110 ng, 0.7 mml, 0.04 equiv.) were added to a
sol ution of 5- brono-2-nethyl-benzothiazole (4.07 g, 17.85 mml, 1 equiv.)
in CCl4 (110 mM). The 97 reaction mxture was stirred at reflux for 24
hrs. Afterwoowdimg;ss succi ni m de was renoved by filtratPOHGBWI7/WaE2r i nsed
with CC4 (100 mM). The filtrate s evaporated to dryness under reduced
pressure and the orange solid resi®ue was purified by col um chromat ography
on silica, eluted“wtt CH2C 2/ hexane (20% 70% graghtent), to 5 give the
desired garoduct as_a whitelegolid,]| 2. 159 (89% yield).r Mo 1T$-117, HPLC MS
(et hod . @z 308 [ Mghr, = 4,84 m The r ion g fso 1.40 g

(20% yifelH) of—t y-~p1=-od Ft5- breme- 2 di br omonethipk- ben i 2zoke, s
79 ~caf un ed start¥ngPmaterial . 10 |

well as™0.88 g ( P
3[ (5-Brono-1, 3-benzot hi azol- 211) met hoxy] - 2, 6-di f | Yor obenzenecar boXani de. 0
NH2 Synt hesi sed from 2, 6-di fl uor o- 3- hydr oxybenzenecar boxam de and

6- br ono- 2- Examnled#81 h§-Djflupra-3iypethyl-4zol e, according to Method B, schene
2. Yield B%gﬁdim)@%b%ﬁgzeh@%m@agﬁ hod 1): m(z 399, 401 [Mt1l-1], R =
3.98 mn. OEx npl e 2:

2,6-Di fl uoro-34b-*(4- pyridinyl) -1, 3-benzot hi azol - 2-

[ nzenecar boxam de. 0 NH2

@ ono- 1, 3- benzot hi azol - 2-yl ) met hoxy] - 2, 6- 20

Am xt ur eof 3R

di f | uor obenzeré€Cyqy { 53(168 ng, 0.42 rano!, 1 equiv.), 4-pyridine
boronic_acid (98 ng, IO, 3 mol, 1.5 equiv.) and 2M aqueous Na2CO3 sol ution
(0.42 n¥, 0.82 mol, equiv.) were suspended in dioxane (3.5 m) and the

m Xt ur e waSyutbessde droan d2,bldiflinrd-3smydrodybenzenecarboxamide according to
Tetraki s(tgg Nyl p | Ng) ' 0) 1y £ I (37 gmol , 0.075
equi v.) Waé'i egﬁgeﬁ_‘@%gﬁét%r}ée ?‘eg@{ge: g‘%ﬁ%’t ubr"gai\b\gs%sﬁgidt g‘dhﬁl}}rﬁ%’g&n érlltrﬁll_ux for 25
12 h. Aft emegindpyrisineatwas. synthasised mogeriding iRadiediitpigiueel M#thed, POWRANE t he

preci pi t antcihd o3 Wepahi JACUGKESAB® . IMasCE N ThxdiRQ.J IVBynkEk Bbg) and Et 20.
Re-crystal lised from ive the dEZI red ﬁ)r_odu% as an off-white

CH3CN, . to N
sol i d, 147 AEP-f8Boig) it mPiPRER"CoHBeC-Miplreties! 1) w2 248 MM Rt Rt = 3. 28
mn. WO 20@6/mdiR.7758PCT/ GB2007/ 001012 98 Exanpl es 233-241 (Tabl e K)
Exanpl es 233-241 were synt hesised from 2, 6-di f| uoro- 3-
hydr oxybenzenecar boxam de according to Method B, schene 2. Exanple 233 234
235 St r ucExarapleNEa9: 28-DFludir&3-([ilaxazeldR5Aib8idii-2C] ONH, F so sch Yield

(%9 58  25¢imethoxy)benzenecarboxamide.
O NH,
F F

N
0 =
R2e
.

Synthesised from 2,6-difluoro-3-hydroxybenzenecarboxamide according io
Method B, scheme 2. Yield 8%, mp 180-181°C, HPLC-MS (method 1): m/z 306
[M+H]*, Rt = 2.30 min.

15

20 Example 200: 2,6-Difluoro-3-(2-quinolinylmethoxy)benzenecarhoxamide.
05 NH,

F F

N
O -
Aes



63 np (O 207-209 198-199 208-210 HPLC-Ms: nethod no.,
[ MtHr

[ MeH]

1, 382,

[MeH 1, 347,

mz,

R (min) 3.96 3.89 3.84

ion 1,347,
236 237 238

ONH2 is FN HONH a F 11,Nk\ SONH, O F O 411 54 6 (only -75% pure) 17

222-224 188-189 1, 361,

239

10

15

20

[ MtHr

WO 2007/107758

1, 362,

[ MtHr

1, 332,

[ MeH]

t 4.13 3.75 3.17

PCT/GB2007/001012

85
Synthesised from 2,6-difluoro-3-hydroxybenzenecarboxamide according to

Method B, scheme 2. Yield 48%, mp 216-218°C, HPLC-MS (method 1): m/z 315
[M+H]", Rt = 3.43 min.

Example 201: 3-(1-Benzothiophen-5-ylmethoxy)-2,6-
difluorobenzenecarboxamide.
O NH,

F F

ds
S
Synthesised from 2,6-difluoro-3-hydroxybenzenecarboxamide according to
Method B,
benzothiophene, was synthesised by chlorination of commercially available 1-

benzothiophen-5-yimethanol with thionyl chloride. Yield 10%, mp 146~148°C, HPLC-
MS (method 1): m/z 320 [M+H]’, Rt = 3.95 min.

scheme 2. The required building block, 5-{chloromethyl)-1-

Examples 202-207 (Table H)
Examples 202-207 were synthesised from 2,6- difluoro-3-

hydroxybenzenecarboxamide according {o Method C, scheme 3.

Example 202 203 204
O~ NH
OxNH, O NH: 2
F F F F ’ -
Structure _ O/T‘):@
0
° | AR )
s —
Yield (%) 29 g 13
mp (°C) 154-156 - 84-36
HPLC-MS:
method no., 1, 320, [M+H]" 1, 304, [M+H]" 1, 322, [M+HJ"
m/z, ion
Rt (min} 3.97 2.52 3.73




240 241 ONH2 F T N-O ONH, FF .
177-178 164-165 172-173 1, 332,
3.65 3.76

315- (4- Chl orophenyl) -1, 3, 4-t hi adi azol -
WD 2007/ 107758PCT/ GB2007/ 00101

xam de

ONH2 Fasi

[ MFHr 1, 332,

Tabl e of names of product conpounds;
Compound nane 233
2, 6- Di f| uomm® Befr(0275phenyl - 1, 3-t hi azol - 4- yOret hoxy] benze@iecatdovsamzde 234

99 235

1, 362, | M+Hr

F 41, O-Nlik eH Oa 60 44 77

[ MrHr 3. 62

Exanpl es 233-241: Exanple

-yl i met hoxy- 2, 6-di f| uor obenzenecar bo

2,6-Di fluoro-3-[(4-phenyl -1, 3-thi azol - 2- yOret hoxy] benzenecarti oxani de 236

2,6-Diflu
e

ro- 342- (s et Nyl pn

ey 1) =1, 3-40hi azol - 4- Yl

ynethoxyfgnzenecar hpoxam d

O NH,
F. \I} :F
O =
5

G NH,
0 =
e

23

63

26

149-160

142-143

136-136

1, 334, [M+H]"

1, 320, [M+HJ

1, 304, [M+H]

3.88

4.02

3.82

Table of names of product compounds; Examples 202-207.

Compound name
3-(1-Benzothiophen-3-yimethoxy)-2,6-difluorobenzenecarboxamide
2,6-Difluoro-3-(imidazo]1,2-a]pyridin-2-yimethoxy)benzenecarboxamide
3-(2,3-Dihydro-1,4-benzodioxin-2-yimethoxy)-2,6-
difluorobenzenecarboxamide
2,6-Difluoro-3-[(5-methyl-1-benzothiophen-2-
ylmethoxylbenzenecarboxamide
3-(1-Benzothiophen-2-ylmethoxy)-2,6-difluorobenzenecarboxamide
3-(1-Benzofuran-2-yimethoxy)-2,6-difluorobenzenecarboxamide

Example
202
203
204

205

206
207

[6-(Trifluoromethyl)-1-benzothiophen-2-yiimethanol.

F
/_(/ﬁ(

Pyridine (0.37 ml, 4.72 mmol, 1.5 equiv.) and subseguently cyanuric fluoride (0.53

ml, 6.3 mmol, 2 equiv.) were added to a stirred solution of commergcially available 5-
{trifluoromethyl)-1-benzothiophene-2-carboxylic acid (776 mg, 3.15 mmol, 1 equiv.) in

10  CH,Cl; (16 ml), kept under N, at -20 to —10°C. Precipitation of cyanuric acid
oceurred and increased gradually as the reaction proceeded. After the mixture was

~ stirred at ~20 to —10°C for 2 h, ice-cold water was added along with 100 ml CH,Cl,.
Undissolved solids were filiered off; from the filirate, the organic phase was
separated and the aqueous layer was extracted once more with CHoCl, (50 mi). The
15 combined organic layers were washed with ice-cold water (50 ml), dried (NaxSO,)
and concentrated under reduced pressure to a small volume (15 mi). NaBH, (240
mg, 6.3 mmol, 2 equiv.) was added in one portion, and MeOH (6.5 ml) was then
added, dropwise, over 15 min at r.t. The reaction mixture was neutralised with 1N
H:80,, and the organic solvents were evaporated under reduced pressure. The
residue was taken-up in EtOAc (80 ml) and water (40 ml); the organic layer was

separated, and the aqueous layer was exiracted with EtOAc (2x60 ml). The

20



237 3-1(2-Anilino-1, 3-thiazol -411) net hoxy] - 2, 6-di f| uor obenzenecar boxam de
238

2,6-Difluoro-3-[(5-phenyl -1, 3, 4- oxadi azol - 2- yOret hoxy] benzenecar boxam de
239

2, 6- Di f1 uo™MR 3W[/EBIBhenyl - 1, 2, 4- oxadi azol - 3- yOret hoxy| BERE8HEFeMIMExam de
240

2,6-Difluoro-3-[(3-phenyl -1, 2, 4- oxadi azoI c}/l%&rgt hox % nzenecar boxam de
241 2, 6- Di £prbip ggelﬂc (e WOHIRE D) LN HZ H“% 12;50;) and

qmet hoxybe pzesseEat hﬁ%@%;ﬂﬁatecﬁ&ﬁd@ﬂr@d&éa pressure. The residue was purified by

2,6-Difluoro-3 h 1)-1, - i o
yl ] met hoxyﬁ%HT@ﬁE'((?ﬁ}a% ﬁl?’)ég Siig EYI\le@g E%Oé?’ﬁé%ﬁ%ﬁ%o gradient) s genty 4o
sol ution (1o Qivé1400 nGHEEB.8% yiE)d afithe fegbirechpiodugt ascruvpity soligds HUEEES s| owl vy,

dropwi seg t ' [ L [ 1 (4-
nmet hoxyghezm%'{)ﬂ)gg%fgiggé%z‘@lﬂ-@- yﬁ%gglh%%ygedrﬁnz%ﬂ%car boxam de (272 ngy, 0.75
mmol, 1 equiv.) in CH2A 2 (5 M), at r.t., under N2. The reaction m xture
was stirre dog: i@rmfiuck}o BRloESMetAYIP1 WehsthiopRenR) . CH2CI 2 (10 m )
was added (Béiite%'—m |?q§1(xture wasygtlrred ?gr 30 min. at r.t. The
white un- dlyggﬁFWHb%FP%‘ﬁ\?s aMiti%-or ed, washed with water and Et20, to give
170 ng (65% 9iehNd), np 209-210C, HPLC-MS (nethod 1): nilz 348 [MtH, R =
3.00 mn. Exa pl es 243-250 (Table LI 15Exanpl es 243-250 were Synt hesi sed
from 2, 6-di q]o 3- hydroxybenzenecar boxam de accordi ng to Met hod B,
schene 2. Exaqp 3244 245 Structure ONHis F glTN)-0--F N-F No exarrple
ONH fist F el 0--?\1 Yiel %7 38 81 np (C) 168-169 173-174 HPLC-Ms: net hod
no., rri/z, ion 1,398; F1, 350, [MrHr Rt (nm) 4.27

F

10 Synthesised from  2,6-difluoro-3-hydroxybenzenecarboxamide and  [5-
(trifluoromethyl)-1-benzothiophen-2-yljmethanol according to Method C, scheme
3. Yield 3%, mp 150-152°C, HPLC-MS (method 1): m/z 386 [M-HT, Rt = 4.39 min.

Examples 209-217 (Table )
15 Examples 209-217 were synthesised from 2,6- difluoro-3-

hydroxybenzenecarboxamide according to Method B, scheme 2.
Example 209 210 211

Oy -NH,
Oy NHe Og_MNH, F\&F
F F F F O/YN
Structure [ :I _N [ I o ,\r), GQ

Yield (%) 37 62 16
mp (°C) 138-139 - 172-173
HPLC-MS: R
method no., 1, 305, [M+H]" 1, 339, [M+H]* 1, 319, [M+H]
mfz, ion
Rt {min) 3.28 3.72 3.60

20

212 213 214




3.81 WO 2007/107758PCT/ GB2007/ 001012 100 246 247

1 ONH,

134-135 1, 407,

4. 47

10

FN op CH, ONH F risi

0O-NCH CH 80 82

248 ONH O F Thffi4.
80 166-168 169-170

[ MMHHCH3CN] 1, 346, [ M+Hr 113741 [M+rHr  4.10 3.98
WO 2007/107758 PCT/GB2007/001012
88
O _NH, O NH, NH,
F F F F
F F
N O/Y)I
N O/Y tH, 9
O/\\/ Q CH, ° N\ -
© CH, CH, °
32 50 14
150151 160-161 163-155
1, 319, [M+H] 1, 361, [M+H[ 1, 348, [M-H]
3.60 4.29 3.32
215 216 217
Oy NH, O MH, NH,
F F F F F\%[F
N N o/\\&“
07 Y Q7 Y v
/\s(@ RO Sy
F
15 25 60
185-186 195-197 223-224
1, 321, [M+H[ 1, 338, [M+H] 1, 389, [M+H]
3.46 3.67 4.15

Table of names of product compounds; Examples 209-217.

Example Compound name
209 3-(1,3-Benzoxazol-2-ylmethoxy)-2,6-diflucrobenzenecarboxamide
210 3(5-Chloro-1,3-benzoxazol-2-yl)methoxy]-2,6-diflucrobenzenecarboxamide
211 2,6-Difluoro-3-[{6-methyl-1,3-benzoxazol-2-yl)methoxy]benzenecarboxamide
212 2,6-Difluoro-3-[{5-methyl-1,3-benzoxazol-2-yl)methoxylbenzenecarboxamide
213 3-[5-{tert-Butyl)-1,3-benzoxazol-2-yljmethoxy-2 8-difluorobenzenecarboxamide
214 2 6-Difluoro-3-[(5-nitro-1,3-benzoxazol-2-yl)methoxylbenzenecarboxamide
215 3-(1,3-Benzothiazol-2-yimethoxy)-2,6-diflucrobenzenecarboxamide
216 2,6-Difluoro-3-[(5-fluoro-1,3-benzothiazol-2-yl)methoxylbenzenecarboxamide
217 2 6-Difluoro-3-[5-(triflucromethyl)-1,3-benzothiazol-2-ylimethoxybenzenecarboxamide

5-Chloro-2-(chloromethyl)-1
N Cl

,3-henzothiazole.

4-Chloro-2-amino-benzothiol (4.05 ¢, 25.4 mmol, 1 equiv.) and 2-chioro-1,1,1-

trimethoxy ethane (5.0 ml, 37 mmol, 1.45 equiv.) were heated with stirring at 60°C for

2 h. The reaction mixture was cooled at r.t. and triturated with diethyl ether (10 ml).

The undissolved solid was filtered and rinsed with Ef,O and pentane, to give 1.54 g

(28% yield) of the desired product. The mother liquors were evaporated fo dryness,

the orange solid residue was dissolved in EtzO (50 ml) and washed consecutively



S

249 250 ONH2 40 F Nt CH, CH CH3 ONH2 P Nfjk ONCH, 53 33
132-133 132-133 141-142 1, 388, [MtHL. 1,360, [MtH| 4.62 4.24  Table
of nanes of product conmpounds; Exanples 243-250: Exanpl e Conpound nanme 243
2,6-Difluoro-3-(3-[4-(trifluoronmethypphenyl]-1, 2, 4-oxadi azol - 5-

yl met hoxy) BehP8HEEES boxam de 245 PCT/GB2007/001012
2,6-Difluoro-343-(4-fluorophenyl)-1, 2, 4y oxadi azol - 5-yl | met hoxybenzenecar box
am de 246

313- (4- Chl SfHFRERGH S Mih wates (a8 My 8- MaRGPusolutign (25mB age Pring, (2358 z enecar box

am de 247 The organic layer was dried (MgSQ4) and evaporated to smaller volume, under
26D|f|uorou%%|?i}r t@ \&g t Y.
xam de 248 %d Ségrlrgg %3[9 ﬁﬂ‘?%%s‘r}“gp‘if ﬁﬁ%g‘i%ﬁ Zrl‘goxgﬁél %%I

pentane, to give a second fraction of the des:red product 1.88 g (34% vyield). Total

5  vyield 62%, mp 102-104°C, HPLC-MS (method 1): m/z 260 [M+H+CH;CNJ", Rt = 4.52

min.

nzenecar bo

Examples 218-221 {Table J)

Examples 218-221 were synthesised from 2,6-difluoro-3-
10 hydroxybenzenecarboxamide and 5-chloro-2-(chloromethyl)-1,3-benzothiazole
according to Method B, scheme 2.

Example 218 219
O NH, Oy NH,
F F F
Structure
N =N
Yield (%) 81 67
mp (°C) 235-236 204-205
HPLC-MS:
method no., 1, 355, [M+H]* 1, 337, IM+H]"
miz, ion
Ri {min}) 3.89 392
220 221
Oy NH, O, NH,
cl F F Cl
N N
i S
=0 s
50 35
240-242 218-220
1, 371, [M+H] 1, 371, [M+H]"
4.02 3.98

15  Table of names of product compounds; Examples 218-221.

Example Compound name
218 3-[(5-Chloro-1,3-benzothiazol-2-y))methoxy]-2,6-diflucrobenzenecarboxamide
219 3-[(5-Chloro-1,3-henzothiazol-2-ylimethoxy}-2-fluorcbenzenecarboxamide
220 8-Chloro-3-[(5-chloro-1,3-benzothiazol-2-yl)methoxyl-2-fluorobenzenecarboxamide
221 2-Chloro-3-[(5-chloro-1,3-benzothiazol-2-y)methoxy]-6-fluorohenzenecarboxamide




yl i met hoxybenzenecar boxam de 249 3-(3[4-(tert-Butyl)phenyl]-1, 2, 4-oxad

i azol - 5-yl nmet hoxy) - 2, 6- di fl uor obenzenecar boxam de 250

343- (4- Et hyl phenyl) - 112, 4- oxadi azol - 5-yl i met hoxy- 2, 6-di f|l uor obenzenecar boxa
m de Schenme 28: (a) (Boc)20, Et3N, DVAP, THF; (b) K2CO3, Nat, DWVF, r.t;

(c) 4N Ml wodieoxmrmss r.t. WO 2007/ 107758PCT/ GB2007/ 00ROI/@BHOL001012 ( b)
tert-Butyl N-4(5-(chloronethyl)-1, 2, 496)xad| azol - 3-yl i phenyl car bamate. KI CH3
CH3 CH, 50 To a solution of

4[ 5- ( chl or s¢rehivydd) (a],;q,:@s,omaduwwmc:s{wcpamﬁzﬁﬁe H0580°%y, 4.53 mol, 1
equiv.), Et3N (0.20 m, 5.44 mmol, 1.2 equiv.) and di met hyl am nopyri di ne
(catal ytic), Boc anhydride (1.04 g, 475 mol, 1.05 equi Nhas added
portionwi se, and the reaction m xture _was sti rred atg,r.t. for 3 days. The
sol vent was evaporated under 10 re d pressure, _t_he rsidue was

triturated vvith Et 20 ndthec,soll emepdd by filtratibmo N|Itrate
was evapor a d to d_ué reduced pres apd the resi dueg
purlfled by oI ungy ch phy on silica, ed with Et0Ac/ hex

(20% , a cream sol i d 780 ng  55% yi el d). About 70% pure by HPLC M5
(rrethod 1) iz 308 [MH, R|=4.7%mn. It was used w thout further
purificati onl orfH15t he fext step. terti-Butyl

N-14- (6[ 3- (am nocar bonyl) - 2, 4-di f| ugr ophenoxy] net hyl -1, 2, 4-

oxadi azol - 3- Aphenyl | car barrate "ONA, oSynt hesi sed from

2, 6-di fl uoro-3-hydroxybenzenecar boxa and tert-butyl N-4-

[6 (chloronethyl)-1, 2, 4- oxadi azol - Icar bamate according to Method
B, WO 20071107758PCT/ GB2007/ 001012 102 r.t. Yield 42% np
165-166C, HPLC-MS (nethod 1): mz 447 [ MtHf, = 4 10 m n. Exanple 251:

3[ 344- Am nophenyl) -1, 2, 4- oxadi azol - 5-yl ] net hoxy 2 6- 5
di fl uor 0bem@ﬁ&bm%ﬂﬂh|E¥6‘I20ﬂhhﬂhbﬂ&issﬁcbtlndhm:liQ
tert-Butyl N-I&A' (5(3-(am nocar bonyl) -2, 4-di f | uor ophenoxy] net hyl -1, 2, 4-

oxadi azol - 3-yl i phenyl ] carbanate (300 ng, 0.67 mmol, 1 equiv.) was dlssolved
in 4N FIC ih dioxane (7 m, 28 mmol, 42 equiv.) and the reaction m xture
was stirred-at. 10 r.t. overnlght Vblatlles were renoved under reduced
pressure, the residue was triturated with dry Et20 and the solid fornmed was
filtered anthf Mesed h dry Et20. The crude product (200 ng) was taken-up
in EtOH (2 m) and wa tyrated with 2N HCl in Et20 solution (0.3 m) and
dry Etzg The white solid' was filtered and mashed with dry Et20, to give
f

0

T 1 SRl o Zob sl e TR o1 7o
and 258- 26%@@ @16 YW, lremhR di.5 equiv.2 abd diaf Kamomg, 34 rtaypdly 02y drpivz)enerear boxam de
ACCor 100 b B 38 NE R, FARTH) P b2 Nortethyf esi sedl
yl j r net hox phezutiiamole #36ona A Mool dcmii) N@Staddﬁﬂbﬁ%d‘eﬁea@'&ﬁﬁﬂ@em 252a 253
Struct lf{)e gg\ll"r_e% at 80°C for 3 h and at r.t overnight By addition of H;O, brown solid

precipitated, which was filtered, rinsed with H;O, dried and re-crystallised from

CH.CN. Yield 280 mg (46%), mp 224-227°C, HPLC-MS (method 1): m/z 302 M+HT",

Rt = 3.80 min. By "*C-NMR analysis it was identified to be the N-alkylated derivative

(Scheme 24). The DMF-H,O mother liquors were evaporated to dryness under

15  reduced pressure and the residue was purified by column chromatography on silica,

eluted with EtOAc/hexane (10%-100% gradient) to give 45 mg (7.5% yield) of a

brown solid, HPLC-MS (method 1) m/z 302 [M+H[", Rt = 4.86 min. By BC-NMR

analysis, it was identified to be the desired O-alkylated derivative (Scheme 24).

20  Example 222: 2-[(5-Chloro-1,3-benzothiazol-2-yl)methoxy]isonicotinamide.



O F3C'.Thsj'i. ONONH, CH/3 0is F"ilOp C3-NONH2 0 F HO ----N. 0-N
Yield (% 60 73 54 np (C) 148-149 263-264 164- 165 HPLC-MS: nethod no., iz,
on 1, 346, [MrHr 1, 362, [MeHr 1,346, [MHl-Ir Rt (min) 3.95 3.45 3.52 WO
2007/ 107758PCT/ GB2007/ 001012 103 254 255 256 ONH, 10 F N
WO 2007/107758 PCT/GB2007/001012
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OxNH,

10

15

20

| =

e
S Cl

2-[(5-Chloro-1,3-benzothiazol-2-yl)methoxylisonicotinonitrile (40 mg, 0.13 mmol)
was dissolved in conc. H,SO, (0.36 ml) and the solution was heated at 40°C, under
vigorous sfirring. Water {50 mg) was added dropwise and the mixture was stirred at
40°C for 3 h. After cooling at -5°C, crushed ice (25 ml) was added quickly, with
vigorous stirring, and the mixture was stired at r.t. for two more hours. Ammonia
solution was added (pH 10) and the precipitant solid was filtered, rinsed with HO and
dried. The brown solid was purified by preparative TLC, eluted with EtOAg, to give 20
mg {47% vield), mp 220-222°C, HPLC-MS (method 1): m/z 320 [M+H]", Rt = 3.76
min.

Scheme 25: (a) KOH, 2-methoxy-ethanol:Hz0 (1:1), reflux; (b) CICH,C(OCHz)s; (c)
KzCQs;, Nal, DMF, 60°C.

I 2 ﬂ}% *i}

2-(Chloromethyl)-4-ethyl-1,3-benzothiazole.
CH,

/_</N
Ci S
{Method J) A solution of 4-ethyl-1,3-benzothiazol-2-amine (1.0 g, 5.6 mmol, 1 equiv.}
and KOH (7.4 g, 112.2 mmol, 20 equiv.) in 2-methoxy-ethanol (9 ml) and H,O (9 ml),
was stirred under N. and under reflux, for 20 h. Afier cooling at r.t.,, the mixiure was
poured into water (150 ml) and extracted with CH,Cl; (2x40 mi). The aqueous phase
was neutralised with conc. HC! and extracted again with CHxClz (3x70 ml). The
combined neutral extracts were washed with water (2x60 ml), dried (Na,SO,4) and

evaporated to dryness under reduced pressure. The yellow-green semi-solid residue
(790 mg) was mixed with 2-chloro-1,1,1-trimethoxy ethane (1.62 g, 10.4 mmol) and



Cl 46 ONH, * FNO--NC ONH2 at FWNC-NO--CH . 56 71 96
173-174  146-148 149-151 1, 366, [MrH 1, 367, [MrH 1, 362,
[MFH 3. 82

WO 2007/107758 PCT/GB2007/001012
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the mixture was stirred, under N,, at 60°C, for 4 h. Volatiles were removed by
evaporation under reduced pressure and the brown liquid residue was purified by
column chromatography on silica, eluted with CH,Clz/hexane (10% and 50%), to give
a yellow liquid (406 mg, 34% yield over two steps). HPLC-MS (method 1): m/z 212
5  [M+H]", Rt=5.00 min

Example 223: 3-[(4-Ethyl-1,3-benzothiazol-2-yl)methoxy]-2,6-
. difluorobenzenecarboxamide.
Os_NH,

F F

O/\FN CHa
S

10  Synthesised from  2,6-difluoro-3-hydroxybenzenecarboxamide and 2~
{(chloromethyl)-4-ethyl-1,3-benzothiazole according to Method B, scheme 2. Yield
17%, mp 184-186°C, HPLC-MS (method 1). m/z 349 [M+H]', Rt = 4.16 min.

2.(Chloromethyl)-6-methoxy-1,3-benzothiazole

15
Synthesised from commercially available 6-methoxy-1,3-benzothiazoi-2-amine

according to Method J, scheme 25. It was used crude on the next step.

Example 224: 2,6-Difluoro-3-[(6-methoxy-1,3-benzothiazol-2-
20  yl)methoxy]benzenecarboxamide.

8] NH,,
F. F
0/\14,N
S\<\ ?

O—CH,
Synthesised  from 2,6-diffuoro-3-hydroxybenzenecarboxamide and  2-
(chioromethyl)-ﬁ-methoxy-1,3-benzothiazole according to Method B, scheme 2.
Yield 19%, mp 190-192°C, HPLC-MS (method 1): m/z 351 [M+HT", Rt = 3,50 min.

25



4,10 3.75 257 258 259 ONH2 O F,.,,,,ry O-N*OHoONH, O F--NO F
ONH2 0 F Ck 37 76 62 197-199 155-157  179-180 1,348, fM-Hr
1, 400, [ MrHr

WO 2007/107758 PCT/GB2007/001012

10

20

93

Scheme 26: (a) BrCH,CN, K:CO3, Nal, DMF, 60°C; {b) KOH, 2-methoxy-ethanol:H,0O
{1:1), reflux.

Oy NH, Oxy -NH,
F F (a) F F —
— Oy NH,
OoH S

o/\r/
8
HzN—<' J@m H_(_)_,. 2 j@#\ A
8 HS

Example 225: 3-(Cyanomethoxy)-2,8-difluorobenzenecarboxamide.

Ox NH,
F F
O/\\‘:\

Synthesised from 2,6-difluoro-3-hydroxybenzenecarboxamide according to
Method B, scheme 2. Yield 86%, mp 122-123°C, HPLC-MS {method 1): m/z 213
[M+H]", Rt = 1.97 min.

Example 226: 3-[(4-Chloro-1,3-benzothiazol-2-yl)methoxy}-2,6-
difluorobenzenecarboxamide.
OxNH,

F F

(Method K) A solution of KOH (15.15 g, 270 mmol, 20 equiv.) in H;O (25 ml) was
added to a solution of 4—chloro-1,3~benzothiazo|—2—émine (2.5 g, 13.5 mmol, 1 equiv.)
in 2-methoxy-ethanol (25 mf) and the reaction mixture was heated under reflux
overnight. After cooling at r.t., the mixture was diluted with H,O (200 ml), acidified
with SN HCI solution to pH 4 and extracted with CH,Cl; (3x150 ml). The combined
organic extracts were washed with brine (100 ml), dried (Na,SQ,) and concentrated
under reduced pressure to dryness, to give 1.5 g (70% yield). From this crude



0O FN.

195-197 1,400, [ MtHr

1,377, [MrH  3.11 4.23 3.78 260 261 262 ONH2 F NI O--NC C
OCH/3 ONH2 O F ---N - N a, cH, 64 24 36 155-157 192-194
WO 2007/107758 PCT/GB2007/001012
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10

15

20

residue, 167 mg (assuming 1.05 mmol), were mixed with 3-(cyanomethoxy)-2,6-
difluorobenzenecarboxamide (150 mg, 0.7 mmol) and the mixture was stirred at
120°C, in a pre-heated oil bath, under Ng, for 2 h. EtOH (2 ml} was added and the
reaction mixture was heated for a further 2 h. After cooling at r.t., the solid was
fitered, washed with EtOH and re-crystalised from EtOAc/pentane, to give the
desired product as a pale yellow solid, 62 mg (25% yield on second step). HPLC-MS
{method 1): mv/z 355 [M+H]", Rt = 3.75 min.

Example 227: 3-[(6-Chloro-~1,3-benzothiazol-2-yl)methoxy]-2,6-

difluorobenzenecarboxamide.

OxNH,
F F
N
O/Y’
S—-..Z 2

Synthesised from 6-chloro-1,3-benzothiazol-2-amine and 3-(cyanomethoxy)-2,6-
difiuorobenzene carboxamide, according fo Method K, scheme 26. Yield 38%
{(second step), mp 190-191°C, HPLC-MS (method 1): m/z 355 [M+H]", Rt = 3.85 min.

Example 228; 2,6-Difluoro-3-[{4-methyl-1,3-benzothiazol-2-
ylimethoxy]benzenecarboxamide.
Ox NH,

O/YN CH,
=5

Synthesised from 4-methyl-1,3-benzothiazol-2-amine and 3-{cyanomethoxy)-2,6-
difluorobenzene carboxamide, according fo Method K, scheme 28. Yield 36%
(second step), mp 201-202°C, HPLC-MS (method 1): m/z 335 [M+H]", Rt = 3.79 min.

Example 229: 2,6-Difluoro-3-[(6-methyi-1,3-benzothiazol-2-
yl)methoxylbenzenecarboxamide.

ONH2



1,392, [M+H 1,333, [MtH 3.92 3.43 2.70 263 264 ONH2 F O N

.-,/ v--N H3 ONH2 F eINCl S # \O d 79 30 137-139 128- 130
WO 2007/167758 PCT/GB2007/001012
95

Oy NH,

F F
o
S\Q
CH,
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15

20

Synthesised from 6-methyl-1,3-benzothiazol-2-amine and 3-{cyanomethoxy)-2,6-
difluorobenzene carboxamide, according to Method K, scheme 26. Yield 17%
(second step), HPLC-MS (method 1): mv/z 335 [M+HY, Rt = 3.70 min.

Example 230: 2,6-Difluoro-3-[6-(trifluoromethoxy)-1,3-benzothiazol-2-
ylimethoxybenzenecarboxamide.

Synthesised  from  6-(trifluoromethoxy)-1,3-benzothiazol-2-amine  and 3-
(cyanomethoxy)-2,6-difluorobenzenecarboxamide, according to Method K,
scheme 26, Yield 34% (second step), mp 174-175°C, HPLC-MS {method 1): nv/z 405
[M+H]*, Rt = 4.14 min.

6-Propyl-1,3-benzothiazol-2-amine.

N
HZN_</ :©\/\
S CH

A solution of Br; (3.8 ml, 74 mmol, 2 equiv.} in glacial AcOH (18.5 ml) was added
dropwise, at <25°C, to a stirred solution of 4-propylamine (5.0 g, 37 mmol, 1 equiv.)

3

and ammonium thiocyanate (5.63 g, 74 mmol, 2 equiv.) in glacial AcOH (110 ml).
The resulting mixture was stirred at rt. for 2 h, diuted with HO (700 ml) and
extracted with EtOAc (2x250 ml). The aqueous layer was alkalised with aqueous
ammonia solution to pH 10 and extracted with EtOAc (3x300 ml). The combined
alkaline extracts were washed with H,O {2x200 ml), dried and evaporated to dryness
under reduced pressure, to give the desired product as a white solid, 2.34 g (33%
yield), mp 120-122°C. HPLC-MS {method 1): m/z 193 [M+H]", Rt = 3.92 min.



1, 376,

[MrH 1, 430, 432, [MH 4  3.88 4.0 WO

2007/ 107758PCT/ GB2007/ 001012 104 265 266 oH SI--N CI ONH2 1110
83 47 123-125 88-89 1,380, [M+H 1, 346, [MrH 3.92
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Example 231: 2,6-Difluoro-3-[(6-propyl-1,3-benzothiazol-2-
yi)methoxy]lbenzenecarboxamide.
OxNH,

F F

0/\€N

)

CH,

Synthesised from 6-propyl-1,3-henzothiazol-2-amine and 3-(cyanomethoxy)-2,6-
difluorobenzenecarboxamide, according to Method K, scheme 26. Yield 18%
(second step), mp 173-175°C. HPLC-MS (method 1): m/z 363 [M+H]", Rt = 4.35 min.

Scheme 27; (a) NBS, o,a’-azoisobutyronitrile, CCls; (b) KoCO,, DMF, 60°C; (¢) 4-
pyridine boronic acid, Na,COs, Pd(PPhs),, dioxane.

O+ _NH,
F F OxNH,
N Br @) N Br OH F F
T T
S B S 0
(b}
(c}
O NH,
F F
N
o/\(/ _
S
W

5-Bromo-2-(hromomethyl)-1,3-benzothiazole.

N Br
7
Br/_<8:©/

N-Bromosuccinimide (4.45 g, 25 mmol, 1.4 equiv.) and subsequently oo~
azoiscbutyronitrile {110 mg, 0.7 mmol, 0.04 equiv.) were added to a solution of 5-
bromo-2-methyl-benzothiazole (4.07 g, 17.85 mmol, 1 equiv.) in CCl; {110 mi). The

41,

4.



3.58 Tabl e of nanmes of product conpounds; Exanples 252-266: Exanple
Conmpound nane 252

2,6-Di fluoro-343-(2-nethyl phenyl)-1, 2, 4- oxadi azol - 5-yl i met hoxybenzenecar box
am de 252a 2, 6-Di fl uoro-343-(2-nmet hoxyphenyl)-1, 2, 4- oxadi azol - 5-

yl i met hoxy NhW8HEEEBboxam de 253 PCT/GB2007/001012

2,6-Di fl uoro-313-(2-hydroxyphenyl)-1, 2974- oxedi azol - 5-

yl | met hoxybenzenecar boxanm de 254

- [ 3- ( 2- Chirerctigrh eniare- wasp stirasialdielwe fars24ahest MGRY cooliBg.dFYCMidd &% enecar boxa
e 255 31&?\&\%(1@9'@&9%%3’9«55 Anséd 4vith S]] @20 b THé Firleh@xyevdpdrated

m d
i fl orobenzenecarboxam e
6-

Di f| uoi®d gm)gss( @%{Mﬁéﬁﬁ?@? a_[ldztha 083{58|3§E%|"e%due was purified by
met hoxy kenmaraatdimxamy da stitd, eluted with CH.Cly/hexane (20%-70% gradient), to

t hDO;;gg:gglgi elg’e rgd E%Qg&’%%ﬁﬂx lS))Ildl 2%5% @W?e@cﬁ%p%’lﬁ-ﬁ? HPLC-MS

C ar
- Di f | uoweBod 3y: 1:342(3{1& M+t Biret ©§4 npm g 1rpadtion gaveelegi kg p-(80%

| met hoxy) 3%\% Pﬂ"é@ur& ESrem&2-dbrdnomethyl-benzothiazole, as well as 0.89 g
2,6-Difluo ni trophenyl)-1, 2, 4-oxadi azol - 5- yI | met hoxybenzenecar boxa
m de 260 3{32% %”B‘rﬁcé‘?ﬁilstﬁwmﬁ?rﬁ 1, 2, 4- oxadi azol - 5- y| knet hoxy- 2, 6-

d| f |l uor obenzenecar boxam de 261

3. {:L | uorzlgbe?zﬁé %3§M5éth%gf-fl yl?mgﬁl'o%oi &-aitlbordBenl i bafioRamide.

ES 4(3- pyri dinyl) -1, 2, 4- oxadi azol - 5- yf | met hoxybenzenecar boxam
i1 uar o- 3- (3-[ (4- et hyl phenoxy) met hy11-1, 2, 4- oxadi azol -

NSNDNS NV Zw
cng )

3-(3[(2,6-D g ophenoyy) met hyl ] - 1, 2, 4- oxadi azol - 5-yl met hoxy) - 2, 6-

di f1 uor obenzenecardboxgm ge_265
343- (4- Chl or obenzyl) - 5; @s xafdi azol - 5-yl ] met hoxy- 2, 6-di f| uor obenzenecar box
am de 266
3-[ (3-Benzy, xad Y. h i rpoxam de
Scheme 29: %’ él'" N?Tt"oﬁﬂc?a“z‘%hﬂi? 3%’6{4”9"% z reg"r‘r'%é’%%@ﬁe g I 'ge?’%% K208, 5
DIVF (bromomethyl)-1,3-benzothiazole, according to Method B, scheme 2. Yield 81 A;,

mp 244-246°C, HPLC-MS (method 1): m/z 399, 401 [M+H]", Rt = 3.98 min.

15
Example 232: 2,6-Difluoro-3-{5-{4-pyridinyl)-1,3-benzothiazol-2-
yllmethoxybenzenecarboxamide.

Oa NH,
F F
O/\FN _
S
W
A mixture of 3-[(5-bromo-1,3-benzothiazol-2-yl)methoxy]-2,6-

20  difluorobenzenecarboxamide (168 mg, 0.42 mmol, 1 equiv.), 4-pyridine boronic
acid (98 mg, 0.63 mmol, 1.5 equiv.) and 2M aqueous Na,CO; solution (0.42 ml, 0.82
mmol, 2 equiv.) were suspended in dioxane (3.5 ml) and the mixture was degassed
and flushed with N.. Tetrakis(triphenylphosphine)palladium(0) catalyst (37 mg, 0.031
mmol, 0.075 equiv.) was added and the reaction mixture was heated under reflux for

25 12 h. After cooling at r.t., the mixture was diluted with H,O and the precipitant solid
was filtered and rinsed with H,O, IMS, IMS/Et,O and Et;O. Re-crystallised from
CH:CN, to give the desired product as an off-white solid, 47 mg (28% yield), mp 235-
258°C. HPLC-MS: m/z 398 [M+H]", Rt = 3.28 min.



X=F, Y= H Exanple 267 X=1-1, v= F, Exanple 268 X= F, Y= O ; Exanple 269
X=d, Y=F, Exanple 270 WD 2007/ 107758PCT/ GB2007/001012 105 4-
Chl or o- N- hydr oxy- benzam de 5To a solution of 4-chlorobenzonitrile (10.0
g, 73.0 mmol) in EtOH (250 nL) was added hydroxyl am ne hydrochl oride (5.03
g, 73.0 mrNO208Td7™M80H (2.90 g, 73.0 mmol ). The resul t PAHGBERTGIPA m Xt ure
was refluxed for 15h. After the conpl eid on of the reaction (TLC
nonitoring), the m xture vvas concentrated, added EtOH and filtered. The
filtrate wiXeBPEer R ble#duo and used as such for the next step
éO(B crude ylEQJaﬁ!p[b32G3-ﬁ-lﬁ1 ﬁ@r%sgnthemseffrom 316 -difluoro-3- I 5 B I

r onomnet chl o azol e ronoacety
brom de (1%émﬁ{b(eniepe§§5?ﬁ?§?§ %ﬁg dﬁ-@ﬁg@lﬁggﬂ OEA N hydr oxybenzam de (1.0
g, 5.86 mml) and K2CO3 (3.18 g, 23.44 mml) The reaction m xture was
heat ed at QSO TS M oAfter—the Lunplzg,grl omofi—the Icaggsi ormr—htxttre
(TLC noni tmmgd)——wtva[—e‘r"‘m doegd and extracted Wt ethyl—qcet ate
(3 x 50 m). 20 Th¢ ined organi ¢ Rsr-washed Wit fywdtzer, brine, dried

(Na2sO4), |filtered{and cancentrated crude regigduel_was purlfled over
silica gel (60-120 6 Et OAc. - ané et the ¢ red product ({0. 44

g, 28% as ate|s v@@m? 270( bl e [N) 25 OW cls of
Exanpl es 267-270 WPre synt se ccording t he fol |l ow ngsgénex.s

procedure] To a solution of 5-bronopethyl-3-( hljor o- phenyl ) -
[1, 2, 4] oxadi azole (A) in 2 m of anhydrous DMF Wwhg added reactant (B) and
pot assi um carhennt € (C). Thge reacti on m xtzge was [stirred g 25C T6F |24 h
under nitrogepeeit mbspher e07-2tee reacti on ndaxta@re wds evapawaes to dryness
under 30 feldRiCadS:pressure and the residue was purilffied by col um
chr omat og dotn sili cas{R2B0H400 M udi ¥ [Mt*Hl)/I acet at bPABKRAETTE (45:35) as

t he el uen I’PI rlqnn\/ de t he product compound-

1%

).

5007 1027 Lo Boab0o, 601618 306 Tabl hon ._Qannl o267 268 Feduct
313-(4- éhl oro-phenyl )11, 2 4] oxadi azol -5- vyl net hoxyl-2-fl uoro-benzam de
543- (4- Chloro- pheny$8 41, 2, 41oxadi azol - 287y| net hoxy] - 2- f | uo®3% benzam de
Reaction $cheng,iiNH2 F NH2 C| BroOns0 0 C HOF O™
F F F F ] ]
o>
° N>'_'®'CH3 o N K /Y/N
e o R
54 & (only ~75% pure) 17
222-224 - 188-189
1, 361, [M+H] 1, 362, [M+HT 1, 332, [M+H[®
4.13 3.75 3.17
239 240 241

Oy NH, Oy -NH, Oz NH,
F F F F\EE[F

Ol -0l TR0

N
60 44 77
177-178 164-165 172-173
1, 332, [M+H] 1, 332, [M+H]" 1, 362, [M+H]"
3.62 3.65 3.76

Table of names of product compounds; Examples 233-241:

Example Compound name
233 2,6-Difluoro-3-[(2-phenyl-1,3-thiazol-4-yi)methoxylbenzenecarboxamide
234 3-[5-(4-Chlorophenyl)-1,3,4-thiadiazol-2-yljmethoxy-2,6-difluorobenzenecarboxamide




Nt / ¢ N 01 ONH fec,Cl C * sh MP F NH2 Reactant (B)

2- Fl uor o- 3- hydr oxy- benzam de 2-Fl uor o- 5- hydr oxy- benzam de Quantities of A
B, C0.039, 0.10 nmml; 0.017 g, 0.10 mml; 0.053 gq, 0.35 mmol 0.079, 0.25
mol ; 0.049' 0.25 mol; 0.124 g, 0.90 mml Yield 0.019 q, 50% off white
solid 0.023Qo0WyE58white solid 11-1 NVR (DVSO- d6 400PCT/GRMPIOH272 (s,
2H), 7.17-7.25 (m 2H) 7.39- 7.43 (m991H) 7. 80 (m 3 H, 7.80 (br s, 1H

and 8. 03 ( 3 B 7.73
4 an od no. ,

(Rtm (m‘H)n) 286 33| g 2.67Aluopo--B4d,

237 =3 2’ )‘thno—1 3-thiazol-4-ylYmethoxy]-2,B-difluorobenzenecarboxamide

238 2,6-Difluoro-3-f(5-phenyl-1,3,4-oxadiazol-2-yl)methoxyjbenzenecarhoxamide

239 2,6-Diflugro-3-[(5-phenyl-1,2 4-oxadiazol-3-yl)methoxylbenzenecarboxamide

240 2 ,6-Difivoro-3-[(3-phenyl-1,2, 4-oxadiazol-5-yl)methoxylbenzenecarboxamide

241 2,6-Difluoro-3-{3-(4-methoxyphenyl)-1,2,4-oxadiazol-5-

yljmethoxybenzenecarboxamide

Example 242: 2,6-Difluoro-3-[3-{4-hydroxyphenyl)-1,2,4-oxadiazol-5-
yilmethoxybenzenecarboxamide.
O NH,

0/\fN/>_®;OH
~N

5 {(Method L) Bororn tribromide solution (1.0 M in CHxCl;, 1.5 ml, 1.5 mmol, 2 equiv.)
was added slowly, dropwise to stimed suspension of 2,6-difluoro-3-[3{4-
methoxyphenyl)-1,2,4-oxadiazol-5-yl|methoxybenzenecarboxamide (272 mg,
0.75 mmol, 1 equiv.) in CH,CL (5 ml), at r.t., under N,. The reaction mixture was
stirred at r.t. for 4 h and poured into water (20 ml). CH.Cl, (10 ml) was added and the

10 biphasic mixture was stirred for 30 min. at r.{. The white un-dissolved solid was
filtered, washed with water and Et,O, to give 170 mg (65% yield), mp 209-210°C,
HPLC-MS (method 1): m/z 348 [M+H]', Rt = 3.00 min.

Examples 243-250 (Table L)
15 Examples 243-250 were Synthesised from 2,6-diffuoro-3-

hydroxybenzenecarboxamide according to Method B, scheme 2.

Example 243 244 245
O N, O, NH,
F. % :F E. E :F
Structure o 5 oM F
T O+ O
Vield (%) 38 No example 81
mp (°C) 168-169 173174
HPLC-MS:
method no., 1, 398, [M-H] 1, 350, [M+HT
m/z, ion
Rt {min) 4.27 3.81

!



270 6-Chl oro-313-(4-chl oro-phenyl)-[1, 2, 4] oxadi azol -

5-yl met hoxy]
[1, 2, 41oxadi azol
N, NBrHOF C *NBrHOCI N-O *

- 5-yl nmet hoxy]

-6-fl uoro-

NIP C ONH C

-2-fluoro-benzam de 2-Chl oro-313-(4-chl oro-phenyl) -
benzamde G NH2 N -0 a0 C a a NH2

-k, NNO sib d W F ON-12

6- Chl or o- 2wid mor78s hydr oxy- benzam de 2- Chl or o- 6- f | uor BEBGh3NdT/@I12benzam de

0.070 g, 0.25 mmol; 0.048 g, 0.25 nmol 00 124 g, 0.9 mol 0.07 g, 0.25
mol ; 0.048 g, 0.26 nmmol; 0.124 g, 9](9 0.070 g, 71% white solid
0.013 g, 13% white solid 35.74 (s, 2H), 7.30-7.39 (m 2H), 7.67 (d, J=
8.40 Hz, pHy—7-883idr S, IH)| 8. 03 (dpsd= 840 Hf, 2H) anghg8. 16 (br|s, 1H)
65. 73 (s, [ 2@ N, 27-7.37 (m RHp. fa65 (d, ..T1T= 8]40HH. 2H), 7.87 (br s,
1H), 8.03}(d, |J=.8.40 Hz, 2H)|and]8.14 (bra 1H 3 3r382.03 8, 16]53 8,
16.48 WJ 2 07758PCT/ GB2007 12 107 CH,
o A
L e O T O
/\\/ O_N/ O~
80 82 80
166-168 168-170 134-135
1, 407, [M+H+CHACN]’ 1, 348, [M+H] 1, 374, [M+H]"
4.10 3.98 4,47
249 250
O NH, Ox_NH,
F F Fo F
y CH, N CH;
/\or,_N/ CH, /\CE-N/
53 33
132-133 141-142
1, 388, [M+HT" 1, 360, [M+H]"
4.62 4.04

Table of names of product compounds; Examples 243-250:

Example Compound name

243 2,6-Difluoro-3-(3-{4-(trifluoromethyl)phenyl}-1,2 4-oxadiazol-5-
yimethoxy)benzenecarboxamide

245 2,6-Difluoro-3-[3-(4-flucrophenyl)-1,2,4-oxadiazol-5-yllmethoxybenzenecarboxamide

246 3-3-(4-Chlorophenyl)-1,2,4-oxadiazol-5-ylimethoxy-2 8-difluorobenzenecarboxamide

247 2 6-Difluoro-3-f3-(4-methylphenyl)-1,2 4-oxadiazol-5-ylimethoxyhenzenecarboxamide

248 2,6-Difluoro-3-3-(4-isopropyiphenyl)-1,2,4-oxadiazol-5-
ylimethoxybenzenecarboxamide

249 3-(3-[4~(fert-Butyl)phenyl]-1,2 4-oxadiazol-5-ylmethoxy)-2,6-

. difluorobenzenecarboxamide
250 3-[3-(4-Ethyiphenyl)-1,2,4-oxadiazol-5-ylimethoxy-2,6-difluorobenzenecarboxamide

Scheme 28: {a) (Boc),0, Et:N, DMAP, THF; (b) K.CO,, Nal, DMF, r.t; (c) 4N HCI,
dioxane, t.t.



Scheme 30: (a) 2-Benzyl oxy-thioacetam de, DWF, (b) BBr3, DCM (c)

PBr 3, Tol uene (d) correspondi ng Phenols Bra 013nb OH ¢ 5 1/1k
H X=F Y=2Z=C ; Exanple 271 H X=H Y=F, Z= d; Example 272 1/1.fr H,
X=F, Y=0C, Z= d; Exanple 273 144 H, X a, y= F, Z= C; Exanple 274 W N,
X= H, Y= HW@E20TO778xanple 275 H, X= F, Y= F, Z= Cu; ERENpB¥IZ{E012

2- Benzyl oxymnet hy1- 4- (4-chl or o- phenyl ) -{dji azol e 10 To the solution of

2- Benzyl oxy-thi oacetam de (3.0g, 16.57 mml) in 3 m of DVF was, K added

2- Brono- 1- (4-chl or o- phenyl ) - et hanone (3.0 g, 12. 87 mmol ). TheXeattion

m xture was h at d at_130C fo 24 hg SN, Ni lCHDSph e ter the
conpl eti on ©f @ Q e (TL i ter ) was
added and extr&bﬂed h ef hyI acetate m_ 4 O'Thcé'3 corrbl @ gani cs

was washed with 15 water, brine, dried (Na2SO™), Yiltered and—eencentrat ed.
The crude residue was puri fied over silica gel (230-400 M 2%(&t OAc- Hexane)
to get the desired product (2.0 g, 49% . The correspondi ng cyano derivative

was al so pre ,by the sane general nethod. NH
20[ 4-(4-Chloro phenyl) t hi azol - 2-yl | -nmet hanol C A Ut on of
2- Benzyl oxy T4- (4-chl oro-phenyl )thiazgle (2.@q, mmol) in 25 m of

DCM was cool ,7h/ ¢ fo d bMH addl t+en of BBrj .38 m ,u#28.3 Mol ).
25 The reaction mPxt fe 25C for 2 h. "Af e, CO tion of
the reaction nixtureQHC Dn@)t, sol ution of NaHCOB (@Qy/nT sN%dded

at 0 C and extracted with et hyIO acet'ate (3 x 50 nL). The conbi ned organics
was washed with water, brine, dried (Na2804), filtered and concentrated.
The crude residue was WD 2007/ 107758PCT/ GB2007/ 001012 108 purified over
silica gel (60-120 M _40% Et OAc- Hexane) et the desired product (0. 8g,
57% . The d #7%&36%m[%&harawsthdaﬂp%?F%awég-vémpgaw?aébww by the same
general netfh S5n2- Braponet hyled:- (4- chl or o- phenyl ) -t hi azol e 10To the
sol ution of [ Z- @- Nyl xtbhazol -2-yl11- met hanol (0.80g, 3.55 mmol)
in 10 m of tolgene BrCBI(O 51 m, 5.33 nmol) and the reaction
m'xtureswas heated at 120C ¢or 20 m n under nitrogen at nosphere. After the
conpl etion of the reaction mxture (TLC nonitoring), water (25 nlL) was
added and b3 selvtiog qfilpr(diaigmethdiat. dteoxpdjazol- ?)ﬂ']?ﬁ_')ne ﬁﬁ'ﬂemﬁo‘h%? A&®lor gani cs
was washed Méduiv.)\et;R (0. 2dDi|hl Beta nﬁiﬁcb[eﬂZé Nﬁéﬂrﬁ@ﬂﬂmeth@hﬂnmbm.n@r@@htﬂﬁwentrat ed

dor fvat | ve ke THen b et 88 iyl e e RO S, SRS

reaction mixture was stirred at rt. for 3 days. The solvent was evaporated under

10 reduced pressure, the residue was triturated with Et,O and the solid was removed by
fittration. The filtrate was evaporated to dryness under reduced pressure and the
residue was purified by column chromatography on silica, eluted with EtQAc/hexane
(20%), to give a cream solid, 780 mg (55% yield). About 70% pure by HPLC-MS
{method 1): m/z 308 [M-H], Rt = 4.72 min. it was used without further purification on

15  the nextstep. '

tert-Butyl N-[4-(5-[3-(aminocarbonyl)-2,4-difluorophenoxy]methyl-1,2,4-
oxadiazol-3-yl)phenyllcarbamate.
OnNH,

F F
0 =N H
O K
0

20 Synthesised from 2,6-difluoro-3-hydroxybenzenecarboxamide and fert-butyl N-4-
[6-(chloromethyl)-1,2,4-0oxadiazol-3-yl]phenylcarbamate, according to Method B,



Exampl es 271-276 (Table 01 The conpounds of Exanples 271-276 were

synt hesi sed according to the follow ng 20 general
i n anhydrous DMF was added reactant (B) and potassium

of

reactant (A)

carbonate (C).

procedur e:

The reaction m xture was stirred at 25C for

To a solution

24 h under

nitrogen awmzpherss The reaction mxture was evapor at edT/GB2@ryuness under
reduced pressure and the resi due was pw fled by col umm chr omat ogr aphy on
exane as the eluent to provide the

glp}ﬁllze/o mp71B5-1665C PrleferMS (method 1): m/z 447 [M+HT,

silica (60-120 I\/%
product 25 $BFE®

344- (4- Chi qrte-4gfeminl ) - t hi azol -
544- (4- Chl or o- phenyl ) -t hi azol

Reacti on schene

usi n

n?f. r.t.

et h acet at e/

-2- yl et

SHOF/  \ HOo S

2- yl met hoxyl- 2-fl uoro-benzam de
-2-fluoro-benzamde F a NH2 r

hoxy|

c c F. ONH2

_TiNH2 0 *

s 11) MO

Example 251: 3-[3-(4-Aminophenyl)-1,2,4-oxadiazol-5-yllmethoxy-2,6-

5 difluorobenzenecarboxamide hydrochloride salit.
O MNH,

fert-Butyl

F

H—CI

N
0N }—@—NHZ
O-H-N

N-[4-(5-[3-{aminocarbonyl)-2,4-difluorophenoxylmethyl-1,2,4-

oxadiazol-3-yl)phenyl]carbamate (300 mg, 0.67 mmol, 1 equiv.) was dissolved in

4N HCl in dioxane (7 ml, 28 mmol, 42 equiv.) and the reaction mixture was stirred at

10

r.t. overnight. Volatiles were removed under reduced pressure, the residue was

triturated with dry Ei,O and the solid formed was filiered and rinsed with dry Et,O.

. The crude product (200 mg) was taken-up in EtOH (2 ml} and was triturated with 2N
HCI in Et,0 solution {0.3 ml) and dry Et,O. The white solid was filtered and washed
with dry Et,O, to give 110 mg of the desired preduct (43% yield). HPLC-MS (method

15

1): m/z 347 [M+H-HCI]", Rt = 2.98 min.

Examples 252-266 (Table M)

Examples 252, 254-256 and 258-266 were synthesised from 2,6-difluoro-3-
hydroxybenzenecarboxamide according to Method B, scheme 2, Examples 253 and

20

ylimethoxybenzene carboxamide according to Method L.

257 were synthesised from 2,6-difluoro-3-[3~(2-methoxyphenyl)-1,2,4-oxadiazol-5-

Example 252 252a 253
O MNH, Oy MNH, NH,
CH

Structure N o /N>’©

°’\§N/>© Y )@ e

~N O"'N

Yield (%) 60 73 54
mp {°C) 148-149 263-264 164-165
HPLC-MS:
method no.,, 1, 346, [M+H]* 1, 362, [M+H]" 1, 348, [M+H]*
miz, ion
Rt (min) 3.95 345 3.52

C



F ONH2 WO 2007/ 107758PCT/ GB2007/ 001012 109 Reactant (A)

2- br onmonet hy1l- 4- (4-chl or o- phenyl) -
2- br ononet hyl- 4- (4-chl or o- phenyl) -
2- Fl uor o- 3- hydr oxy- benzam de 0.070 g,

t hi azol e
t hi azol e Reactant (B)
0.24 mol ; 0.037 g,

0. 24 mol ;

0. 116

g, 0.8 Mmoo R0TH0738f | uor o- 5- hydroxy benzam de 0. 07 g, POI/GR20AFIN0IZ0. 037 g,

0.24 mol; 0.116 g, 0.84 mol ; ngtlties A, B, C volunme DWVF Rati o
et hyl acet at e: hexane 30:70 30 70 Yi el 035 ¢, 40% white_solid 0020 g,
23% whitle_solid 1334NMVR (DMSQ d5 400 & = _ % 1
7.44 (m LHPSATS3 (d, J= 8.4D My '1-0, 7.66 (br|s SHF, 7.79 (br s,|1H),
8.0 (d, JFr8.40 Hz, 2H) and 8| 25 ,FlH) 85. 52 gg,” 7. 24 (m iCii
7.33 (m {1H) ’53 (d, §<.8.4p , 1.72 P1- 1n (d 8| 40
Hz, 2H) and h\ﬁi -ES 3/2\%4 5 @ PLC rret°h ¢ (i n)
9, 16.91 P, 17.06 - Chl or o- 344-c(-. - chl=e7 of phenyl ) -t I"azol -2-
yl met hoxy]| - 2- f | uor o- benzam de
56 71 96
173-174 146-148 149-151
1, 366, [M+H]" 1, 367, [M+H]" 1, 362, [M+H]
3.82 4.10 3.75
257 258 259
Oy NH, OxMNH, Oz -MH:
F F oml F F g F F&F N
[ :[ N
/YN o/\%\l}_d O/j: )_Q
O-—N 0""N N
37 76 62
197-199 155-157 179-180
1, 348, [M+H] 1, 400, [M+H]" 1, 377, [M+H]
3.1 4.23 3.78
260 261 262
O -NH, Ox, M, Ox-NH,
F F F F
F F Cl \&0/\'41“ /CHJ )\z ——N
N
/\@”D Ve RO
O—p e ~N
Cl CH,
64 24 36
155-157 192-194 195197
1, 400, [M+H]" 1,392, [M+H]’ 1, 333, [M+H]
3.92 3.43 2.70
263 264
OxNH, Oy
F F
F F \EE[
0/\I,N>_\ Cl
REASa P
O~
Cl
137 139 128-130
1, 376, [MHH]" 1,430, 432, [M+H]"
3.88 4.0




2- Chl oro- 3-[4-(4-chl oro-phenyl)-thiazol -2- yl net hoxyl-6-fl uoro-benzam de F
NH2 NVBr. 0 C Ni2 NtzCBr O Cl SHOF ) C*SHOO , S C C1 St F ONH2
SC. Ib Cl ONH2 2- brononet hyl- 4- (4-chl oro-phernil)-thiazole
2- br omonet hy1- 4- (4-chl or o- phenyl ) -t hi azol e

2- chl or o- 6wid worV7738 hydr oxy- benzam de 0. 079" 0.24 mmol PCOGBAB7/¢91010. 24 ol ;
0.116 g, 0.84 mmol; 2 m 6-chloro-2- flllégro- 3- hydr oxy- benzam de 0.070 g,
0.24 mol ;__0.045 g. 0.24 mmol; 0.116g 8 mml; 2 M 30:70 30:70 0.017 g,

17% whitp solid 269 042 g 43% white solid 88880 (s 2H) 7 .30 (m
1H), 7.38/ (m 1Hs-PH83 (d, J= 8.48 Hz, 2H), 7%s&Mbr s, 1H), 8.0 (d, |J=
8.40 Hz, pH), B.13 (bg s, 1H) apd(8. s, 1R1) 85.62 (s, 2H),7.29-7,32
(m 1H), [.37- 1H), 7. 180 HZ, 7.86 (br H, 8.0
(d, J= 8.B0 Hz, 8.14 8.26 ( H)—\|§|Q6 9 97. 208,
17. 00 0/]?/
O-.N O"“N
83 47
123-125 88-89
1, 380, [M+H]" 1, 346, [M+HT
3.92 3.58

Table of names of product compounds; Examples 252-266:

Example Compound name
' 252 2 6-Difluoro-3-3-{2-methylphenyl)-1,2,4-oxadiazol-5-yljmethoxybsnzenecarhoxamide
252a 2,6-Diflucro-3-{3-(2-methoxyphenyl)-1,2,4-oxadiazol-5-
viimethoxybenzenecarboxamide
253 2,6-Difluoro-3-[3-(2-hydroxyphenyl}-1,2,4-oxadiazol-5-

ylimethoxybenzenecarboxamide
254 3-]3-(2-Chiorophenyi)-1,2,4-oxadiazol-5-ylImethoxy-2, 6-diflucrobenzenecarboxamide
255 3-[3-(3-Chiorophenyl)-1,2 4-oxadiazol-5-yllmethoxy-2,6- difluorobenzenecarboxamide

256 2 6-Difluoro-3-[3-(3-methoxyphenyl)-1,2,4-oxadiazol-5-
yljmethoxybenzenecarboxamide
257 2,6-Diflucro-3-{3-(3-hydroxyphenyl)-1,2.4-oxadiazol-5-
ylJmethoxybenzenecarboxamide
258 2,6-Difluoro-3-(3-[3-(trifluoromethyl)phenyl}-1,2 4-oxadiazol-5-
ylmethoxy)benzenecarboxamide
259 2,6-Difluoro-3-[3-(3-nitrophenyl)-1,2,4-oxadiazol-5-yl[methoxybenzenecarboxamide
260 3-[3-(2,6-Dichlorophenyl)-1,2,4-oxadiazol-5-ylmethoxy-2,6-
diflugrobenzenecarboxamide
261 3-[3-(2,4-Dimethoxyphenyl)-1,2,4-oxadiazol-5-yllmethoxy-2,6-
difluorobenzenecarboxamide
262 2,6-Difluoro-3-[3-(3-pyridinyl}-1,2,4-oxadiazol-5-yilmethoxybenzenecarboxamide
263 2,6-Difluoro-3-(3-[{4-methylphenoxy)methyl]-1,2,4-oxadiazol-5-
yimethoxy)benzenecarboxamide
264 3-(3-[(2,6-Dichlarophenoxy}methyll-1,2,4-oxadiazol-5-yImethoxy}-2,6-

difluorobenzenecarboxamide
265 3-{3-(4-Chlorobenzyl)-1,2,4-oxadiazol-5-yiimethoxy-2,6-difluorobenzenecarboxamide
266 3-[{3-Benzyl-1,2,4-oxadiazol-5-y)methoxy]-2,6-difluorobenzenscarboxamide

Scheme 29: (a) NH,OH.HCI, NaOH, EtOH; (b} Bromoacetyl bromide, (c) K2COs,

5 DMF
Y

HO NHZ

[+
X i Y
X= il‘ Y=H; Example 267 o

X= M, y= Example 258 NH,
X= F Y= Ck Example 269
X= Cl Y=F; Example 270



8, 16.98 275 276 214-(4-Chl oro-phenyl)-thiazol -2-yl met hOxyk

I soni coti nam de 344- (4- Cyano-phenyl)-thiazol - 2-yl net hoxy] -

2, 6-di fl uoro-benzam de WD 2007/ 107758PCT/ GB2007/ 001012 110 M NH2 O

NH2 * o Cl itSHO - NC sHOF >*S S dC Ol ,-,.a... L,NH2 NC * F ONH2
2- br ononet KA2047%10478hl or o- phenyl ) -t hi azol e PCT/GB2007/061012

4- ( 2- Brononet hyl -t hi azol - 4-y1) - benzoni fdsi | e

2,6-Di fl uoro-3-hydroxy-bepzam de 0.55 ¢g,” 1.9 mml; 0.349, 1.90 muol; 0.95
g, 6.92 mnﬂ'?hg’fm"'-ﬁy%ym' Wﬁﬂg‘g%i cotinamide 0.10 g, 0.34 mol; 0.048 g,
0.34 mol; 0.167 g, 0.12 mol; 2 mM 30:70 50:50 0.027 g, 12% white solid
0.41 g, 56% white §0Iid 35.46 (s, 2H), 6.63 (m 1H), 6.90 (s, 1H), 7.51

(d, J= 8.40 Hz, 2151\N 7.70 (br s, | H), 7.98 (m 3H) and 8.15 (m 214)

35.60 (s, 24 (t, J= 8.80 Hz, 114), 7.40
NH;

5 To a solution of 4-chiorobenzonitrile (10.0 g, 73.0 mmol) in EtOH (250 mL) was
added hydroxylamine hydrochloride (5.03 g, 73.0 mmol) and NaOH (2.90 g, 73.0
mmol). The resulting reaction mixture was refluxed for 15h. After the completion of
the reaction (TLC monitoring), the mixture was concentrated, added E{OH and
filtered. The filirate was evaporated in vacue and used as such for the next step

10 {crude yield 12.0 g, 66%).

§5-Bromomethyl-3-(4-chloro-phenyl)-[1,2,4]oxadiazole

o~ )9
N'A\/B"

Bromoacetyl bromide (1.50 mL, 17.58 mmol) was added to 4-Chloro-N-hydroxy-
benzamide (1.0 g, 5.86 mmol) and K;CO; (3.18 g, 23.44 mmol). The reaction mixture
was heated at 100°C for 15 min. After the completion of the reaction mixture (TLC

15

monitoring), water (100 mL) was added and extracted with ethyl acetate (3 x 50 mL).

20 The combined organics was washed with water, brine, dried (Na,S0Q,), filtered and
concentrated. The crude residue was purified over silica gel (60-120 M, 1% EtOAc-
Hexane) to get the desired product (0.44 g, 28%} as a white solid.

Examples 267-270 {(Table N)

25  The compounds of Examples 267-270 were synthesised according to the following
general procedure: To a solution of 5-bromomethyl-3-(4-chloro-phenyl)-
[1.2.4]oxadiazole (A} in 2 mi of anhydrous DMF was added reactant (B) and
potassium carbonate (G). The reaction mixture was stirred at 25°C for 24 h under
nitrogen atmosphere. The reaction mixture was evaporated to dryness under

30  reduced pressure and the residue was purified by column chromatography on silica
(230-400 M) using ethyl acetate/hexane (45:55) as the eluent to provide the product -
compound.



(m I H,
8.48 (s,

Thi oacet am de,

7.89 (br s, |

H, 7.94 (d, J=

114) 346.12 372.07 8, 14.96 8, 15.52 Schene 31:

DIVF;

8.40 Hz, 214),

(a)

Suzuki

8.17 (m 3H) and

(b) NBS, CCl4 (c) 2,6-difluoro-3- hydroxybenzam de,

K2C03, DMF (d) correspondi ng boronic acids, or Stille conditions (e)

CuCN, Pyriwomo7107Rs 2- 0H, 3-0H, 4-0H, (Exanples 277-2FQ)/GB200NM®1013- OMe,
4-0Me; (Exanpl es 280-282) 2-NH2, 3-NH 64 NIl -12; (Exanples 283-285) R= <l
( Exanpl e 2862} R=H, Exanple 287 cl (Exanpl e 288)
4- (4-Meth nyl)-2- et hyl -JJnj azole 111 The mixture of thioacetani de
(16.0g, 2 Q’f?mﬂ!% . 5 62 P 3 Xéglg 17.5
mmol ) was |heatied at™ 0 '|t - . T ithe
conpl et i or—of tilc T chLl UII lll Xt ll;lbce %ap;lld-e Nll[)zll tot |y||ge)%(§\,\;/i$g§|c? = irﬁgml‘;f) \Va s
added and |extract e¢,gyl acet ' x|[100 nlL). The conbi |9r gani cs
was washed with wa?éx M;E d‘er edy a2804), fj terNed and c rraf ed.
The crude |residue|was purifié€ OV‘ET"S1‘|"I"C’6. qe 0 M 10 t 0Ac- Hexane)
to get theg desired produc 2.%450, 69% . 10
5- Br ono- 2- blpﬁ’g&ﬂ‘?e hy1- £ ‘hdxys pheny1) - { hi azol 15m'q, t he sol uti ¢n
4- (4- Met hgx§=BHENYI ) - 2- net hyl -t hiaz (5.0] 24.% (Ea_€CL4 (20 pL) was
added NBSi{(7.43 g; 41.74 mol ) an& reaction mxture was feated at 100C
for 2 h under nitfogen atnosphere. r the conpletion of the reaction
m xture (TLC noniforing), the' reactiorf m xture was evapor atgd b, dryness
under reduced_pressure and the residue was purifjied by col um
chr omat ogra%ﬁr@gfabtn si | lzq?m(oza%@m@%ﬁ%m@s' ng 1% eibiyb reslyakmhrgane |t o
gl Ve e CDCI r O He
345- Br oo BPANRL | 1G04 SRR} ? OG5 PRk RE B Bz i de
\SI\DBnggz)/ %( bn-p;mltme nyl-4-(4 Wm‘mmom mml) in
S i of aphgissus| DUE? )ﬁfﬁgpﬁﬁf @éﬁ% gy,fz@r )
1. 37 mmol ) 5.4 Fedct ion
m xture wg ' paction
5 m xture SS—u pduced m°°3~‘4313 and—the—+esi due
was purifl aphy |ca(60 120 M wusing et hyl
acet at e/ hg e i de the ti% f&"conpound (.30 g,
48%) . Exarrpl(aﬁmZ?? 287 (Table P) 10 The conpounds of Exanples 277-287 were
synt hesi sed accordl ng to the foI | om ng general procedure: To a solution of
345- br ono4 \H- |||:L||U/\y &65\“)”} thi-azot 2 yl fret hU/\yJ. ')Tr‘ ehi-HHuoeroe-—befnzam de
(A) in 5 nt anhydrous- DVE—amd—wat er (R 5 b Enipas | B) and
pot assi um ;?n@'ﬂ?i?r 1 (4 C%Ero ey i%@’iaé'ﬁz% Xt U, 4]@:§d|&egﬁﬂrﬁﬁﬁbx§]m’ﬂul;@ m nut es
fol  owed By addPPEHORF<Hi¥RPEFEIS (t ri phenyl  phosphénsedidd 5pal | adi um| (1 1)
(D). The reaction m xture was heafled at [120C for 12 h under the nitrégen
at nospher¢. After the conpleti f Nhe |reacti on m xture (T Ho1i ng) ,
wat er (25 |ny, and ex ct with, e tate (3 )] The
conbi ned ¢rgani vvals’/l\ﬂa&hed M@t hEwat er, | bri KrNa2 ), cifiltéred
and concentrated. The_cruge residue was [purifi ed over gilica gel ('45%
Et OAc- Hexane) to aéo desi red product c ﬁ(e P Exanpl ¢ 277
278 Produgt 2,6-Difl tef o- 8% droxy-phenyl)-4- 0O
(4- met hoxy- phenyl ) -t hiazol - 2- t hoxyl | benzam de
2, 6-Di fl ugr o- 345- ( 3- hydr oxy- phenj1)e14-  (l4- net hoxy- pheny1) o hiézcﬁ‘ - 2-
Yl met hoxy] - benzam de 07 NH, 07 NH,
6-Chloro-2-flucro-3-hydroxy-benzamide 2-Chlore-6-fluoro-3-hydroxy-benzamide
0.07 g, 0.25 mmol; 0.048 g, 0.25 mmol; 0.124 g, 0.070 g, 0.26 mmol; 0.048 g, 0.25 mmol;
0.90¢ mmoi 0.124 g, 0.9 mmol
0.070 g, 71%, white solid 0.013 g, 13%, white solid
§5.74 (s, 2H), 7.30-7.39 (m, 2H), 7.67 (d, J=8.40 | §5.73 (s, 2H), 7.27-7.37 (m, 2H), 7.65 (d, J=
Hz, 2H), 7.88 (br s, 1H), 8.03 (d, J=8.40 Hz, 2H) | 8.40 Hz, 2H), 7.87 {br s, 1H), 8.03 (d, J= 8.40
and 8.18 (br s, 1H) Hz, 2H) and 8.14 (br s, 1H)
382.03 382.03
8, 16.53 8, 16.48




Reaction schene Br 1 i IPFBr O F I/ SWNO iti---,--2 OHo ti F 400 NH
ISNONH2 ft OHs O air F 400 N Reactant (B) 2-hydroxyphenyl boronic acid
3- hydr oxyphenyl boronic acid Quantities A, B; C, D 0.20 g, 0.44 mol; 0.12
g, 0.88 mmol; 0.11 g, 0.53 nmml; 0.046 g, 0.068 mml 0.20 g, 0.44 mol;
0.12 g, 0.8 B10778. 11 g, 0.53 mmol; 0.046g, 0.068 mMBET/SEINEWIYRl 60- 120
M 60-120 MYield 0.005 g, 3% white soimd 0. 029, 10% Wmte solid 11-1 NWR
83.72 (s, 31-1), 5.54 (s, 2H), 6.80 ( 8375(3%3 s,211)677
(m VO 20FshenrRA9sfa g éﬁwr*tb!ea@!@"iel@wmﬂ@é CQ—IF) P@fasTSJ YeRe 1H),
7.08-7.23 ((@) copidbpondiy Phéndd (m 2H), 7.16 (m 2H), 7.45 400 MHz) 7.39-7.46
(m 3H, 7. 88 (br s, 1H), 8.17 (m 3H), 7.89 (br s, 1H), 8.17 (br s, 1H
(br s, 1H) and 9.90 (br s, 1H) and 9.64 (br s, 1H MS-ES + 469. 31

B a Mer"™OBn b Ne”™0H ¢ Nese”Br
A e KT e YT T

NH

o Y 0] 2
Hoﬂ,ﬂ% X ¥  X=F. Y= H, 2= Cl ; Example 271
L, Y=F, Z=Cl; Example 272
(e \E
d

X o N { 7= Cl; Example 273
Z‘©—<\IS

i

Cl

=F, Z= Cl; Example 274
H, Z=Cl; Examp[e 275
F,Z= CN Example 278

REFRET
iiiiii

2-Benzyloxymethyl-4-(4-chloro-phenyl)-thiazole

N OBn

10 To the solution of 2-Benzyloxy-thioacetamide (3.0g, 16.57 mmol) in 3 ml of DMF was
added 2-Bromo-t-(4-chloro-phenyl)-ethanone (3.0 g, 12.87 mmol). The reaction
mixture was heated at 130°C for 24 h under nitrogen atmosphere. After the
completion of the reaction mixture (TLC monitoring), water (25 mL) was added and
extracted with ethyl acetate (3 x 50 mL). The combined organics was washed with

15 water, brine, dried (Na,SQ,), filtered and concentrated. The crude residue was
purified over silica gel (230400 M, 2% EtOAc-Hexane) to get the desired product
(2.0 g, 49%). The corresponding cyano derivative was also prepared by the same
general method.

20  [4-(4-Chloro-phenyl)-thiazol-2-yl]-methanol
N-~""OH

A solution of 2-Benzyloxymethyl-4-(4-chloro-phenyl)-thiazole (2.0g, 6.34 mmol) in 25
ml of DCM was cooled to —78° C followed by addition of BBr; (2.38 ml, 25.3 mmol).
25 The reaction mixture was stirred at 25°C for 2 h. After the completion of the reaction
mixture (TLC monitoring), solution of NaHCO; (20 mL) was added at 0° C and
exiracted with ethyl acetate (3 x 50 mL). The combined organics was washed with
water, brine, dried (Na;S0Q,), filtered and concentrated. The crude residue was



469. 30 HPLC nmethod no., Rt (mn) 8, 16.04 8, 15.70 279 280

2,6-Di fl uoro-3-[5-(4-hydroxy-phenyl)-4-(4-

nmet hoxy- phenyl yt hi azol - 2- yl net hoxy] - benzam de

2, 6-Difluoro-3-[5-(2-nmet hoxy-phenyl)-4-(4-

et hoxy- phawoyp#tetmsazol - 2- yI met hoxyl - benzam de Br il | RcEGBobimeokoiE Si NN
ii-3.-2 00 411 Ove | Slik F SONONH2 11iNNH 2 00 HO4# S F isN ONH2
4- hydr oxyphenyl boronic acid 2-nmet hox Iiy%%enyl boronic acid 0.20 g, 044 mol ;
0.129, 0. 8purifiewloyerCsiiica gg) (G9-50 Mm% EOHZblexpne) ipest thﬁrlﬂe&(ﬁdmo@c’f 0.20 mmol ;

0.06 g, 0-120 M
0.02 g. 1063 gﬁmalie%%??%”esg%%gmﬁ%&? iai{dival ofba 83 r%ﬁg %)S%@ 5.52 (s,

2H), 6.78 @%nesa“r@f@é Hz, 2H), 6.89 (d, J= 8.40 Hz, 713(m 3H), 7.37-
7.45 (m 3H), 7.89 (br s, 1H), 8.17 (Ix s, 1H) and979(br s, 1H) 83.70

(55 35 30 B of Smoliha-oRibed-Snoangofl®, (& 0= 8,80 Fe. 2H, 6,95 (m

1H) and 8.16 (br S. 1H) 469.29 483.40 8, 15. 60

N Br

10 To the solution of [4-(4-Chloro-phenyl)-thiazol-2-yl]l-methanol (0.80g, 3.55 mmol) in
10 ml of toluene was added PBr; (0.51 ml, 5.33 mmol} and the reaction mixiure was
heated at 120°C for 20 min under nitrogen atmosphere. After the completion of the
reaction mixture (TLC monitoring), water (25 mL) was added and extracted with ethyl
acetate (3 x 50 mL). The combined organics was washed with water, brine, dried

15 (Na;SQ,), filtered and concentrated to get the desired product (0.17 g, 17%). The
corresponding cyano derivative was also prepared by the same general method.

Examples 271-276 (Table O)
The compounds of Examples 271-276 were synthesised according to the following
20  general procedure: To a solution of reactant (A) in anhydrous DMF was added

reactant (B) and potassium carbonate {C). The reaction mixture was stirred at 25°C
for 24 h under nitrogen atmosphere. The reaction mixture was evaporated {o dryness
under reduced pressure and the residue was purified by column chromatography on
silica (60-120 M) using ethy! acetate/hexane as the eluent to provide the product

25  compound.

Table O
Example 271 272
Product 3-4-(4-Chloro-phenyl)-thiazol-2- 5-[4-{(4-Chloro-phenyl)-thiazol-2-
vimethoxy]-2-fluoro-benzamide ylimethoxyl-2-fluoro-benzamide
O~ ey o
N Br
cl ~ ¢ N ™ Br Q‘ﬁ
\s _HO F c'4©_<\:3(\ HO °
—_——

Reaction c:|__©_</; s s
B ,_< :>_</“
scheme Z\0 ¢ Ao




9, 16.85 281 282 2,6-Di fluoro-3-[5-(3-nethoxy-phenyl)-4-(4-

nmet hoxy- phenyl yt hi azol

- 2-yl met hoxyFbenzam de

2,6-Difluoro-3-[5-(4-nmet hoxy-phenyl)-4-(4-

met hoxy- phenyl ) -t hi azol
NI 1I1PO WOWO 200710788 F | SNONH2
3- net hoxyphenyl

- 2-yl met hoxyl -

benzam de B F Br |
SN NH2 O Owe fat |
boronic acid 4-net hOXéngenyl

SO Ip isN
SOPCT/GB20DEM1NR2
boronic acid 0.109, 0.2

NH2 0
0
0 mol ;

0. 069, O41mm| 0.05 g. 0.24 mm| m,nn’ammlnmq 0..20_mmol ;
0.069, 0. 41 -pmml: (- [P52-bromomaiyi-fhigsenlorgpisad)- g %bee@mﬁ%\bjﬁ‘qchmphw@o 120 M
0. 025g. 240/R hi te spli rl n 018thazol8 7o, ol t o sl \A
2007/ 1077‘)§&%§hn7/ n n ‘éhvﬂbﬁy-b@?arﬂ; 4( < Sg_zéguﬂcg gﬁdr ?-begfzggmlde@ B (s
as A mo g ’ . B ot 0.0 L 028 )
2H), 6.90 ;vgﬁgﬁne( BH) %aé 5%.‘%?0! (s, ma'H(imﬁSg?afsdfmmol;Zml
Ratio ethyl .
acetate:hexane 80:70 30:70
Yield 0.035 g, 40%, white solid 0.020 g, 23%, white solid
T NMR 5 5.60 (s, 2H), 7.20 (m, 2H), 7.44 (m, | §5.52 (s, 2H), 7.24 (m, 2H), 7.33 (m,
(DMSO-dg, 400 1H), 7.53 (d, J= 8.40 Hz, 2H), 7.66 (br 1H), 7.53 (d, J= 8.40 Hz, 2H}, 7.72
MHz()il s, 1H), 7.79 (br s, 1H), 8.0 (d, J=8.40 | (m, 2H}, 8.01 (d, J=8.40 Hz, 2H) and
Hz, 2H) and 8.25 (s, 1H) 8.25 (s, 1H)
MS-ES+ 363.22 363.04
HPLC method
no., Rt (min) g9, 16.91 9, 17.06
273 274

B-Chlora-3-[4-(4-chloro-phenyl)-thiazol-2-
yimethoxy]-2-flucro-benzamide

2-Chloro-3-[4-(4-chloro-phenyl)-thiazol-2-
yimethoxy]-6-flucre-benzamide

Cl
NH,
N Br S :> §
C|—< >—<\ s H o)
e

7S
Cl—< >_<N9K/0

O

NH,

F

NH,
B
r 0

HO Ci

/S
C|—< >_<N’J\/0

(o)

NH,

2-bromomethyl-4-(4-chioro-phenyi)-thiazole

2-bromomethyl-4-(4-chlore-phenyl)-thiazole

8-chloro-2-fugro-3-hydroxy-benzamide

2-chloro-6-flugre-3-hydroxy-benzamide

0.070 g, 0.24 mmol; 0.045 g, 0.24 mmol; 0.116 g,

0.8 mmol; 2 mi

0.07 g, 0.24 mmol; 0.045 g, 0.24 mmo}; 0.116
g, 0.84 mmol; 2 ml

30:70

30:70

0.017 g, 17%, white solid

0.042 g, 43%, white solid

5 5.62 (s, 2H), 7.29-7.32 (m, 1H), 7.37-7.41 (m,
1H), 7.53 d, J= 8.80 Hz, 2H), 7.86 (brs, 1H), 8.0
(d, J= 8.80 Hz, 2H), 8.14 (br s, 1H) and 8.26 (s,

55.60 (s, 2H), 7.30 (m, 1H), 7.38 (m, 1H),
7.53 (d, J= 8.40 Hz, 2H), 7.86 (br s, 1H), 8.0
(d, J=8.40 Hz, 2H), 8.13 (br s, 1H) and 8.24

1H) {s,1H)
396.89 397.20
8, 17.00 8, 16.98

275 278

2-[4-(4-Chloro-phenyl)-thiazol-2-ylmethoxy]-
isonicotinamide

3-{4-(4-Cyano-phenyl)-thiazol-2-yImethoxy]-
2,6-diftucro-benzamide




(d, J= 8.40 Hz, 2H), 6.97 (d, J=8.40 Hz, 2H), 6.96 (m 5H), 7.14 (m 1H),
7.3 (m 1H), 7.38- 7.13 (m 1H), 7.28 (d, J= 8.0 Hz, 2H), 7.39 (d, 7.46
(in, 3H, 7.89 (bra, 1H and 8.17 (br s, 11-1) Jr 8.0 Hz, 2H), 7.44 (m
1H), 7.89 (br s, 1H) and 8.16 (br s, 1H) 483.42 483.23 9, 16.97 8§,
17.03 283w2B#072108258i f | uor 0- 345- ( 2- am no- pheny1l) - 4- ( 4- PET/ABXY 001012
phenyl) -t hi azol - 2- yl net hoxy] - benzam de1 0

2,6-Di fluoro-3-[5-(3-am no-phenyl)-4 (4

met hoxy-phenyl)-thi azol- 2-yl methexyn, bgnzam de B i F Br I /lifF I_pllN ONH2

N H2 4il § 111, MO soNO di NH2 i SO F oN
2-am nophenyﬂll d 3- nopﬁ’enyl e Ei/\% 109,3%8¢( 20 mpl ;
0.099, 0.5%4 mo 0. 109, O. . 021 g, DI nmrol ;

0.079, 0.%4 mol ;Clgwso.m ol ; 0./021 g, 'N%WS
NjL\/O N N= O

-~
[ _ ]
F
) 0

NH, NH,
2-hromomethyl-4-(4-chlorg-phenyl)-thiazole 4-(2-Bromomethyl-thiazol-4-yl}-benzonitrile
2-hydroxy-isonicotinamide 2,6-Difluoro-3-hydroxy-benzamide
0.10 g, 0.34 mmol, 0.048 g, 6.34 mmol; 0.167 g, | 0.55g, 1.9 mmol; 0.34 g, 1.90 mmol; 0.95 g,
0.12 mmol; 2 ml~ 6.92 mmol; 8 ml
30:70 50,50
0.027 g, 12%, white solid 0.41 g, 56%, white solid

5 5.46 (s, 2H), 6.63 (m, 1H), 8.90 (s, 1H), 7.51(d, | 35.60 (s, 2H}, 7.12 (t, J=8.80 Hz, 1H), 7.40
J= 8.40 Hz, 2H), 7.70 {br s, 1H), 7.98 (m, 3H) {m, TH), 7.89 (br s, 1H), 7.94 (d, J= 8.40 Hz,

and 8.15 {m, 2H) 2H), 8.17 (m, 3H) and 8.48 (s, iH)
346.12 372.07
8, 14.96 8, 15.52

Scheme 31: (a) Thioacetamide, DMF; (b) NBS, CCl, (c) 2,6-difiuoro-3-
hydroxybenzamide, K,CO;, DMF (d) corresponding boronic acids, Suzuki or Stille
conditions (e} CUCN, Pyridine.

Br. P B Br s o
/O/E»‘ b /©I/>‘/ e /@IN}J QF
O = 5
~0 l &
—_— } l\?—/ § i NC. l S)‘/o .
N F NH,
\O 4]

R= 2-OH, 3-OH, 4-OH; (Examples 277-279) Example 289

2-OMe, 3-OMa, 4-OMe; (Examples 280-262)
2-NH,, 3-NH,, 4-NH,; {Examples 283-285)

R= +<] (Example 286)
R- H; Example 287

5 -;-@ (Example 288)

4-(4-Methoxy-phenyl)-2-methyl-thiazole
10



60- 120M 60- 120M 0. 042g, 41% light yellow solid 0.0159! 14% Iigh
solid 63.72 (s, 3H), 4.94 (br s, 2H), 5.54 (s, 2H), 6.57 (t, Jr 7
1H), 6.75 (d, Jr 8.0 Hz, 1H), 6.84 (m 2H), 7.0 (m 1H), 7.14 (m

(in, 3H),
5.53 (s,

(m 1H),

7.89 (br s, 1H and 8.18 (bra, 1H) 63.74 (s, 3H), 525 (

- (4-am no- phenyl)-4-(4-ne

phenyl)-thi azol - 2- Rt hoxy] - benzam de

| s* F N NH2g-D

<met hoxy- pheny1) -
-2,6-di fluoro-benzamde B SO AO, F I/ N NH---
faiNNH2 O millirO HZN At 1 SO * ONOF NH2

F F

4- am nophenyl - boronic acid cycl opropyl boronic acid 0.10 g, 0.20
0.079, 0.54 nmol; 0.102 g, 0.48 mmol; 0.021 g, 0.03 nmmol 0.10 g,
0. 379, OA3 THEBhixtul®. & Jgoacstarfidenti®ly, DL30AhA) afd BBromol-(BRiethacy-piiknyl)-

10

15

20

235

ethanone (4.0 g, 17.5 mmol) was heated at 140°C for 24 h under nitrogen
atmosphere. After the completion of the reaction mixture (TLC monitoring), water
(100 mL) was added and exiracted with ethyl acetate (3 x 100 mL). The combined
organics was washed with water, brine, dried (Na,SQOy), filtered and concentrated.
The crude residue was purified over silica gel (230-400 M, 1% EtOAc-Hexane) to get
the desired product (2.5 g, 69%).

5-Bromo-2-hromomethyl-4-(4-methoxy-phenyl)-thiazole

Br.
S Br

3

N
~o

To the solution 4-(4-Methoxy-phenyl)-2-methyl-thiazole (5.0, 24.3 mmol) in CCl, (20
mL) was added NBS (7.43 g, 41.74 mmol) and the reaction mixture was heated at
100°C for 2 h under nitrogen atmosphere. After the completion of the reaction mixture
(TLC monitoring), the reaction mixture was evaporated to dryness under reduced
pressure and the residue was purified by column chromatography on silica (230-400
M) using 1% ethyl acetate/hexane to give the desired product (3.0 g, 34%).

3-[5-Bromo-4-{4-methoxy-phenyl)-thiazol-2-ylmethoxy]-2,6-difluoro-benzamide

Br.
S ©
| p— F
N F
NH,
0O O

t yellow

.20 Hz,
2H), 7.51
br s, 2H),

2MQ 2087/278¢m 1H), 6.56 (m 2H), 6.89 (m 2H) PCWGBAOTPHI012ZH), 7. 13
7.42 (m 3H), 7.88 (br s,lH)ﬁnd 8.17 (br s, 1H) 468.02
16.70 9, 16.04 285 286 2,6-Difluoro- Elu

468. 03 9,
t hoxy-

-4-2 S0 a

mol ;
0. 20 mol ;



230-400 M 0.01 g, 9% brown solid 0.01g, 10% white solid WD 2007/107758
PCT/ GB2007/ 001012 115 83.74 (s, 3H), 5.42 (bra, 2H), 5.50 (s, 2H), 6.54
60.66 (m 2H), 1.11 (m 2H), 2.20 (m 1H), (m 2H), 6.89 (d, J= 8.80 Hz,
2H), 6.99 (d, J= 3.80 (s, 3H), 5.44 (s, 2H), 7.02 (m 2H), 7.11 8.40 Hz,
2H), 7.13 @m200t407758. 40 (m 3H), 7.89 (br (m 1H), 7. 3ecyap0dt)oio1Z. 80 (m
2H), 7.88 (br s, 1H and 8.17 (br s, 1“)2 5 11-1) and 8.16 (br s, 1H)
468.31 417.11 8, 16.06 9, 17.12 287

2, 6-Di f| uorfe-a8 Smut’(onofrétﬁmw Fhenyaetsybhéhethayaphenyl}thisrale KB5S Fbenzani de

Br 1, if 0) , 0.20
n’:ml ; 0' 0 SHgiﬁgmhgldz 5 n‘1[ b¥ %&5%9%% Wad %d@@%@blﬂ@&%%{!’lgﬁm@o Fgr}zggﬁngo

0.02q, 22%(©33 5 13, may ang epkessium oafponale §7% a, 543 rgmgl) Fbe rezeljon 7. 14 (t,
J= 8.80 Hz,miklbe wis %ﬁrr%d“aﬁ XEH(E 8Hpa 1 uB&er(Rirogen dtiibsgHase. 8THLY reablions, 1H)

453.23 9, 13.35 Exanple
2, 6- Di f Puorgstareway QV%Pé’f&I‘i%%P Hpessy 19nden reshigas] PIESSSB )Y the residue was

%{gELhOXW PoemEaEy chunin chr&&a’@gn&ﬁl&}lbm @1“6&0(60—120 ) usmfj eZthyEIS agetfatlelhexanbe .
r ono- e y40) i f1 uor obenzam de
(0.20 g, %Bééo}rﬂ% )1%/?{9@0 #"‘%ﬁﬁ" g ?WW&B@%%&%M 4- tributyl stannyl
t hi azole (0.16 g , 0 43 mmol ) and degassed the reaction m xture for 1010
m nut es. %%gﬁ:eg(?ﬁlﬂgeg% Pgsphi ne) palladium (0) (0.05 g, 0.043 nmol)
was then a n_mxture was heated at 120C for 12 h under
t he ni ti0ogdiespmpaysie cEExampias 37281 iwsre minitegised aresrdingdp de felpwingom

t enper at ur gepgldBsodALRS T6 dBolilion GBS BISmRE L mhetdRy-plENpRLHIEENet h et hyl

a250%, éﬁa“r@%%%”i%?@a“?@%m&<ﬁ§ﬁ%§?ﬂ'*%é%ﬁ%aa%ﬁﬁtﬁggwfey% b Compound:

was puri fi ehsladdedbieactantqBy andgiotagsapiphosphate (G) CEhe(r@dfiord 60xtde wasi ng et hyl

i Lo sol | Gopnps o8 O3k SR EROL AR MHIRGRRML BRI 5, %5 56

(s, 2H)15 7.peladiun (10 (DB TEOrergtionwixturepvasheatrd af BRQ°CroIE yursler the 4H), 7. 90 (br

= bore, S s g B erBt e e e gy T

345- Cyano- zwa(q %%'ﬁ“hb‘&(@ﬁiﬂ%ﬁ?l‘q extraciesavith 2ty Aestaie &1 SOmb): Ta?f | uor o- benzami de

Br saNC combined organics was washed with water, brine, dried (Na;80y), filtered and

concentrated. The crude residue was purified over silica gel (45% EtOAc-Hexane} to
20  get the desired product compound.

Table P
Example 277 278
2,6-Difluoro-3-{5-(2-hydroxy-phenyl)-4- | 2,6-Diflucro-3-[5-(3-hydroxy-phenyl}-4-
Product (4-methoxy-phenyl}-thiazol-2- {4-methoxy-phenyl)-thiazol-2-
yimethoxy]-benzamide yimethoxy]-behzamide
Br
5 0 =
DI r Q — @I RS
F NH,
. ~o o
Reaction OH
scheme OH

C
5
O N F Wl

Reactant (B) 2-hydroxyphenyi boronic acid 3-hydroxyphenyl horonic acid
0.20 g, 0.44 mmol; 0.12 g, 0.88 mmol;

Quantities A; : 0.20 g, 0.44 mmol; 0.12 g, 0.88 mmol;
B; C; D 0.11g,0.53 mrmalo.ms 9,0.068 | 439g, 0.53 mmo!: 0.046g, 0.068 mmol
Silica gel 60-120 M 60-120 M
Yield 0.005 g, 3%, white Solid 0.02 . 10%, white solid

'H NMR 83.72 (s, 3H), 5.54 (s, 2H), .80 (m, 5 3.75 (s, 3H), 5.54 (s, 2H), 6.77 (m,




NH2 ONH2
345- br ono-
(0.20 g,
mol ) .

t he 10conpVed t0gTi10G758t he reacti on,
solution and extracted with ethyl

0. 43 mmol)
The reaction m xture was heated to 150C in m crowave for

O To a solution of
4- (4- met hoxy- phenyl) -t hi azol
in pyridine (4.0 )

pH was

acet qé

was added CuCN (0.19 g,
2 h.
adj ust ed t o 3PAT/EBINT/AONIEC
e (3 x 50 nmL). The conbi ned

- 2-yl met hoxy] - 2, 6-di fl uor obenzam de
2.19

After

organi cs was washed with water _br| ne r| e (Na2SO4), filtered and
concent r at|e dPM§Pres, ¢ u#d. G865 ?gd 3'0”@?-971; ii'la?%%ém?@@bq% M 45%
Et 0Ac- Hexane)0tbizhet "rhd44 r{ad@%%ﬁ ﬁ? 8(16 o8 - v blid 1H
NVR ( DMSO- o : , 60- ,
157. 42(m € it (br—S; J.I'I), .Ud ((], J=1880 Hz, AH and 8. 19 (br s,
1H) . M5 ES+nd 4Q2ni8)7), HPLC (rrétW&d = 16.60 min. Scheffe 32: (a) zn/
Acetic acid;, (b)1313r3/DCM 25
2,6-Dfl ucx.d-_34444-_mel—hgﬁ%;pheﬂqy! }-t-hi-azob-2-ylmetheoxyl—benrzamde—Fp a
sol ution o oo IE -ZSOth eny-A-(4-
345- br OND-{4- (26 BRI @ity pherbi-a ol - 2 J;;@ "ﬁg‘izfy‘i o9 behzani de
(2.0 g, 4. SWEtH?MbFP*)e"Yf '?%251019 xvmena?@meic aC| Basdde’n dust (2.0 g).
30 The redction mxture was heated at 120C for 1 h After _the conpl e1|on of
the reactijon nmi xt¥resg(T itoring), water (f ) o ed and pH was
adj usted tjo 8-9 with 2 Ution_apd extra e acetate (3 X
150 ni). The 00%/ 107758 j GB2007/ 00101 17 conbifne gani cs ywas
washed wi tlh e , brine, dPied (Na2SO»4)|, ered and coficentrated {o get
t he desiregd pggduct (0.8 g, 50%9 as a whjite sqlid, Exanpl e 290:
2, 6-Di fludro- £~ 4- hydr oxy- pheny1) - t hilazol -f2- ¥ hoxyF 5 benzani dg HO
A sol ution of
2,6-Difludro- 3-[4-(-}]3191 henyl) -t hifazol - 2-yl mét—h’ox ghzami de (0. 20
g, 0.53 mpl) i é was cool ed to C"folldwe addi ti on of
10 Ber3 ((Q.2 2 14 mml) HE: r eact i on| mgctufe was stirded at 25C for 2
h. After tjhe COWan@@rbﬁBhéay[bbﬂaﬁicécﬁtﬁCtl on M XT URéndihdkiph8@Nbordicladig) , _sol uti on
of NaHCGB [(Ak0Y-3.s¥\amoroltieg oas niiol;, andg eXt DAt §,ed0Wnid oa’ebydmamem aneg(B8 x 50
m.). The donbi n@@sm@n%&gmﬂmhed Wi m ol ),
filtered and _concen .."u" NaS nllrlflpdaﬂ'\'}z(}*iﬂlurm
chr omat ogriaph " Q% ~lu °' m h -3',!.5 ‘ ~.~.. 3 96 D: 50)
as the el ue 0 o 06 g,
319% . 11-1 gﬁgﬂw 4&6 '5 8)731:&* kﬁi H 9131 8t
2H), 7.13 % d, 1H)%has1€(b881élbf $, 1H),
7.91 (s, 1A, 8 I7 (bBr aagz;gH) and 9 64 (br s 1H) VEsF£E+( 363. 25), HPLC
(method Rt{ = 14.57 m n.g, 286chene 33: (al Thi oacet and.de8s (b) NBS:. (c
2, 6-di fl uoro-3-hydroxy benzam de, K2CO3, DWF.
4- ( 2- Met hy}l-t-hi-azol-4-—y1) bcn.zcn: tH-H-e—NC—WB-206+-197758PCTH-EB26071 001012
118 The conpeuntd—was—prepared—Ffot-towng{th AT LS vy } T7bed in
t he prepar at|2)$1016$0r<11=3 BW@tthxﬂhe érﬁﬁfl Z-ﬁ%f{ yiggﬁyﬁéigﬁmgsl . The
conpound MEtWéH?PﬂH ipgA-F-omEhg Y e raI net hod eszahescri bed i'n the
preparation of 5-Bronp-2-brononet hyl-4- (- nmet hogy- phenylA=t hi azol e (Schene
31). 10 Exjanpl e 29T-s o o F
345- Bronp-4- (4-c B t hiazols 2- yl net h B 6-difl @i,0benzam de Br
NC 15To a [sol uti of 4- (5 K- 2- br onojret hi azol - 4-9/1) - *benzoni{rile
(0.43 g, 1L 20¢ ) o 5 i of anhydr ous DI\/E was added
2, 6-difluofro-3-hydrgxy-benzam de (0.20 g} 1) and pot assi um
carbonate |(0.58 g20 mml) The react on m irred at 25C for
24 h under| nitroge he reaction mxt} porat ed {o
dryness under red ---] pressurg and t he reS|du szurl 20 cofumm
chr omat ography onI ica (60-120HM using acet at e/ xaﬁe (30 7)) as
t he ?I uent D105 de_the Oﬁoﬁlcﬂiwn::\md g,af:;:'r?éttn pcgrlwid (0356 )%. 1H
NVR ( DMSO- flo 2 13 . 89

: 020 i
(br s1H) ' T8 10° (8 «f"ﬁlﬂ@o E&.‘éﬁh 58 17" Cor
s, 1H). ' C - 127mMeD-12 T1(a)
NH2C]—| HCI "NaCH, I:Mjgla,g ta@ wﬁt@mjacetyl brom de,0.qi8 )y, K Bpow EINE.




119 HS aNb F3COF3CO NH2 Trifl uoronet hoxy phenyl

F3CO0

To a solution of 4-Trifl uoromethoxybenzonitrile (1.0 g, 5.0 mmol)
EtOH (20 nlL) was added hydroxyl am ne hydrochl oride (0.365 g,
NaOH (0.212 g,

5.0 nmmol ). The resulting

- N-hydr oxy- benzanmi de 5
in
5.0 mmol) and
reaction m xture was refluxed for

15 h. Aftewo twe7/ooml etion of 10 the reaction (TLC noneCoGBmg)/Hotéthe m xture

was concentr at ed,

vacuo and used as such for the next stlé

added EtOH and filtered. The filtrate was evaporated in

(crude vield 12.0 g, 66%.

Bronmpacetyl bromde (2.0 nmL, 23.12 mmol) MM(aoBﬂb\»th7(65t3H]ﬁl531($r2mE&Wo<y-N
hydr oxy- ben2&p &93%)03?1@(5 W@E(fsﬁﬁb?fg' 1 1H) g(d@@ 4%"& The
reaction fi gf% %)a; %& B'ﬁlg'ﬁ')(: fs%vaﬂj t!;ré?a-(ﬁn of the
reaction m ? f 8, f f
extract ed (wthettyl aC,_ngs'aQe (3 x50 L) _The conDbi n@gggr ganl TS was ywashed
W th water, brine, dri&iiggdgiaZs0d), filtared and concent.oat ed. The criude
resi due was pUI’IfI ed over silica gel (60-120 M 3% Et OAc- Hexane) to get the
desired pr, 75 Hte—soHa—25 Ex"”“. € LUL
313-(4-Tri eny )12, 4toxadh
F1 uor o- ber| 2&rRisTo-3AB (2 anmP-pEPy @mgtw(]ow%%&"% ﬁfﬂﬁ%@ﬂe"
sol uti on af SPHSPYRBER-AY NSO ondt hoxy phenyﬂe)nia‘lmah 4] oxadi azo e
(0.24 g, 1.O mol) in 2.5 mM of anhydrous DW was added
2,6-dif|ucr03 hyet o ben ide (0.18 ¢ G bonat e
(0.516 g, 7 mol ) %h_e ction m X P4 h
under nitrogen e reactton |m yness
under reched sure and eNfesi due was™qsu
chr omat ography o SI | ica (60- 120 M using ethyl 2at e/ hexane (50: 50) as
the eluent| to p dE2the title compound as whit lid (0.090 g, 20%9. 1H
NVR (DMbO-|c16, A4 74 PN) 71 (s, 2H),| 7.15 (t 10111), 7.40
(m 1H), 7.60 (d, J N£—0 , 7.91 (br s, 8.40 Hz, 2H)
and 8.18 ((br s, M5 E8+(41§,28), HPLC (neth = : m n. $chene
35: X=QI ,~graml e 294 X=Gfk, Exanpl e 293 Xx= Exanpl e 2g5 N
154- Chl Or(rTPT hV1,12? (Aonhrm'r L&}(q\éwgg‘;n\/l\ oxlazal e zfﬁ%ﬁgh@:}uwro a
sol ution gf 1.3 4 FPNPIEN, a] R“/‘ —3-90 T ) was
20 same & PRl Il T s R e DRI T Lo
heated at F20Cfor I figo ¥t t e (,unpl eti oTT- Ot (TLC
noni t or i nd), TNey 62T Mg STbWESlid WS evaporab@qsg(mmn fwioslier T éduced
pressure angs¥de IGSIAys V@, fan kg d sovers 514 (5, Ga), gk (ﬁrg%,m @y 5%
Et OAc- Hexdnie)=7.00 g&t1Hf, BE5 do s+ 8.edzpHpGBat | §.84 B tig), 6.8304, 2H), §\E® (m, 2H), 7.03
2007/ 1077589@1#)@@@71"0@1@@2 2Hp7T. 5Eim@bb e| Z93tH). 7.13 (m, 1H), 7742 (m, 3H).788 (br
2,6-Di flud L -
a sol uti on—ef—4 Ch! or-onfty 1 24 ﬁEthCX‘
0. 4mol ) itn 5,16.70

285 286

2,6-Difluora-3-[5-{(4-amino-phenyl}-4-{4-methoxy-
phenyl)-thiazol-2-yimethoxy]-benzamide

3-[5-Cyclopropyl-4-(4-methoxy-phenyl)-
thiazol-2-yvimethoxy]-2,8-difluoro-benzamide

S

:ﬁp

Br. s o
| N»—-/ F
F NH,
\O QO
S, ©
[ )~ F
N F
NH,

)

4-aminophenyl borontc acid

cyclopropyl boronic acid

0.10 g, 0.20 mmol; 0.07 g, 0.54 mmol; 0.102 g,
0.48 mmol; 0.021 g, 0.03 mmol

0.10 g, 0.20 mmol; 0.37g, 0.43 mtmol; 0.05 g,
0.26 mmo}; 0.021g, 0.03 mmol

60-120 M

230-400 M

0.01 g, 9%, brown solid

0.01q, 10%, white solid




52 m of anhydrous DMF was added 2, 6-Di fl uor o- 3- hydr oxy- benzam de (0.077
g, 0.40 mmol ) and potassi um carbonate (0.216 g, 1.50 nmol ). The reaction

m xture was stirred at 25C for 24 h under nitrogen atnosphere. The reaction
m xture was evaporated to dryness under reduced pressure and the residue
was purifi &b yg7oarsarm chr omat ogr aphy on silica (60- 12BCMeBHET/HWE012t hy|

acet at e/ hexane (50:50) as 10 the el ue to provide the title conpound as
white solid (0.044 g. 27% . 1H NMR ( d5._ 400 MHzZ): 6 4. 01 (s, 3H), 5.12

(s, 2H), '.&ﬂ?{(msrmlex?(w.sml).(&%g (4P, 694 d5 Egiﬁ(@- 2"!2@-;,1 (m, 24, ?&@égfzﬁéj B0 Hz,

. H), §. d k548, y .89 = 3 5. |2H 0 1 ' =

28 8 L3 | TDIsTn . 7 (s 7 e B ST R R ) R
armh 0l R Al 17 (rs b, L s, 1H) and 8.16 (br s, 1H) .

342- (4-Chl - 2ot A=y et hoxy{ = 2, 6- di  { UOkf-1i0enzam de To a

sol uti on gf—4=Chtorometgmyglgs2- (4- chi or 0- ghenyl )-oxazdd, é7.§0. 20 g, 0. 87] nmmol )

in 2 20 m—ofannhydrous DVF was added 2, 6-D fl uor o- 3- hydr oxy- benzam de

(0.15 g, O i . : . 2]

reaction mxture was stirred gt 25C § 24h-—vnder—pi-tregen—atrosphete. The

reaction mixture2fNugig3dE{Ameboxy-phenyilo, eyt A Imetho | et

be)
S greed—pressure any t he
resi due was purified colum_chro

-

L~

t ogr aphy si lica (60-120 M using

I
et hyl acetlat e/ hexane (5§5%0)0 the eluent to :»i%ilz title conpound
as white dolid (0.1 1% . . NVR (DVBO-U5, ~#00 )78 5.14 95, PH),
7.12 (t, Jr 9.20 Mg , 7.40 mM™1H), 7.63¢d~ J= 8.40,d2M, 7.85 (br s,

1H), 8.0 (jd—3=820+Hz; Z2f), 8 I3néiibofonickel and 8.36 (S, IH). M

ES+(365. 13)7 HPLG {JE D0 fimbo} 0.5% g,0.45 Enridh 0105 b,.0.Z8Cnriotaale 029 bimo!

2,6-Di fludro-3-(2-p-tolyl-oxazol - 4- y?3geiohlixy) - benzam de WD

2007/ 107798PCT/ GB2007/ 001012 122 To @292 | on of

4- Chl or omelt BPT5 B PH)t ©86/k.-2i% 826K J7 @*.3‘3;14’6)21@ ,16?45@ ISP §izi ). 7 3R7 48 fmdhhy dr ous
-Di AP £ R, Foadivd e 8 08 ¢ 050 s 3

=

DMF was ad 6- D 4or.0-3- hel s 0 5 —50—+mo nd

pot assi um |carbonate{(6-233¢—1-506—+18 ,13;35The Freactor—mxturewas—stirred
25C f [0}/ B W R 1= W= PV - + . - o -

at or—2Z4—n—unaefr—htrogerr—atnosphere._fne TeactTon m xXture was

evaporated to 5 dryness under reduced pressure and the residue was purified
by col um dExamuie 268: 2FrBiflaprosd-[4-temetoxy-phenyl)- S 1hihiatglyk-2acet at e/ hexane
(50: 50) asl\%ltp. ki dnzhfider ovi de the title conpound as white solid (0.03 g,
18% . 1H N ?DIVB%dG, 400 MHz): 32.37 (s, 3H), 5.13 (s, 2H), 7.11 (m 1H),
7.36(d, J=8.0 Hz, 2H), 7.41 (m 1H), 7.88 (m 3if,N8.12 (br s, 1H and
8.29 (s, 1H). M5™EQH(345,2 HPLC (method 101) R¥= 18. 07,nj Schenme 36:
1. X= OWe, Exanple P95-2. F Exanpl e 297 15 . F
2- (4- Met hoxy- phienyl N4, 5- di'ne hMl-oxazoI e (Cener thod) (A re of
3- Chl or 0- 2- hutenene (2.1g, 170 rﬂ%ml) and 4-re benzam de (§.30%g, 1.0
mol ) weds heated at 115C for 15 h under nitrogén atnosphere. After the 20
conpl etion of the reaction m xture (TLC nonitoring), the reaction mxture
was evapor afessdigtiod by S romodiei-mehxg tept)dbiszri-e-vimethotyk2, falfiudwe was

purified over si.li I - 9 . get the desired
pr oduct (0.qepzﬂ?'dﬁg%@ég'%%ﬁmégﬂgﬁlioﬁ.Qrfﬁf‘ﬁé)gé\bﬁr respon F%g chlaoro derivative
was al so prighatylstantyythismele (@16 9gSridramolhend ringasseg the reaction mixture for

4- Br onoyget hyglsAifed T5G BRI faByihr 28l £ 0.04¥@mol

2007/ 10%58%@%%%007/ lgg(l 22 1_23@%@2@ sol u(tg?(gn 0%3 mO)wés

4- Br omonet hifien added apd thedggctipn Byikure wes heated al.1gR for 42 b gnder the niregeBo ol ) in
acetonitril ﬁnﬁépk@ré&t%e%%%@?%ﬂur@%s(cgelé@to_g'oorﬁhﬁﬁbrﬁmla)dﬁeél' vhael"b\ (]?act i OE

m xture was stirred at or 1, upder t 1,00en atuos re. ter the
conpl eti on B QW@W@&%‘%‘%‘BWWW&WBW%‘@C @ﬁﬁ&@ ﬂ?%‘%mﬁ)énaegti on mxture
was cool ed &rghrfic AferandreXiriat codr anaydeous\itesS@d dad evapiemizdde dhinesrundeeci pi t at e
was filtered and dried o qi 04.. The
corres pj)idi 'ﬁa'au Eﬁlp(r)er%wﬁ'e-Ir-rlmvatm :ﬁ\%?gﬁ&m\g%sdrg‘ﬁ@%@%r %ﬁ@ﬁgﬂ%%'ﬁaf %%p@aorr@ I(\:j(ﬁéner al

met hod. (234801 esirpehyl acetate/ Hexane (40:60) as the eluent fo provide the title

T e ls

yl met hoxyl -

4- Br omonet h§H 556 5, @), RRyd.pheiAA bz Shhgr By dkhZ 81 -30maty 789 .®5 mol) in
2 m of anhydifusdifFs, WS aid6led (216). Bisf EswoEan 32 eLOxyethenpri=de (0. 061 g,
0. 35 mmpl ) and potassium carbonate (0.171 g, 1.05 mmol). The reaction 15

mi xt ur e2has1€#f Miled at 25C for 24 h under nitrogen atnosphere. The reaction
m xture was evaporated to dryness under reduced pressure and the residue
was purified by colum chromatography on silica (60-120 M using ethyl

acet at e/ hexane (50:50) as the eluent to provide the title conpound as white
solid (0.117 g, 87% . 1FI NWR (DVsSO d6, 400 MHz): 2.42 (s, 3H), 3.82 (s,
3H), 5.06 (s, 2H), 7.10 (m 3H), 7.37 20(m 1H), 7.86 (m 3H) and 8.13 (br
s, 1H). M5 ES+(375.12), HPLC (nethod 1) R = 15.78 mn. Exanple 297:

~ rF~ £ A o~ 1 YN = 9 L, o L




5 was evaporated to dryness under reduced pressure and the residue was
purified by columm chromatography on silica (60-120 M using ethyl

acet at e/ hexane (50:50) as the eluent to provide the title conpound as white
solid (0.01 g, 6% . 1H NWR (DWVSO- cl15, 400 MHz): 5 2.49 (s, 3H), 5.09 (s,
2H), 7.11 wm200t)07758. 38 (m 1H), 7. 60 (d, J= 8.40 Hz, eed/cBRNBEIGLr s, 1H),
7.95 (d, ..1=8.40 Hz, 2H) and 8.13 (byjes, 1H). M5 10ES+(379.25), HPLC
(method 1) R = 16.71 mn. Schene 37: (a) PBr3; (b) SnCl2.2H20; (c)
2-Benzoyl oxy acetyl chloride; (d) Lawesson's reagent; (e) BBr3; (f)

2, 6- di f | uorExagpiy 2890 3Y5-Cyare-ai(4tet il PhenMiiatadR-yivethokyloz,6-St anny |

condl tions 01 R-299 Ph 302hi N 300 2, 5-Di brono-3-nitro-pyridi ne NBr 25Br
To a sol ut i BHe b§ ﬁ%SnltropyrldanOI (10.0 g, 4566mm|)|n70m

of toluene and 7B D{yF added PBr3 (6.60 rriNCG8 49 and the
reaction m xture E20C for 20 m n under | m;\_o sphere.
After the conptésyo Nof t NeacTion M xture (T morln%l_ wat er (100
nm.) was adde extracted T30 et hyl acet a 3 x 200 )O

combi ned orgdni cs was washed with water, briné? dfied (Na2SO4)Y filtered
and concentrated to get the desired pr oduct (10.30 g, 80.03%.

2, 5-Di br ono- pyri di n- 3- yI amne WO 20071107758PCT/ GB2007/ 001012 125 Br To
the sol utign of 2,5-Di bronp-3-nitro-pyridin 35.47 mmol ) in the
100 M of JPREIMICHEL- @dﬂ%Oéﬁ@@fR%Pbefy’)-fﬁfe@' Zza"fhﬁgwl -3Piflugro- The
reaction npehtdnfide\@20RR 8l48Gnrab!) mgndlm(cm ML) viilst ¥ded CRCRQOPY gt2.0m of the

reaction mxt moni for i ng Jeaction m.xt evaporated to
dryness un(%TO %H%Eeé'a‘ é@her\ga %ﬁft‘eéirto 8'%'“%%"84 ozue'a%‘ﬁéhvaﬁi?e solid

separ atléd @Qmpieththmsctfonad-l waeadjwediodm witlx o N HE solution adkekiGotedt | on. To
this added JifyupPette & x &5 V). TR EShbifed d&gﬁ&g@éw&h (agBeAnhge residue

with ethyl acetate [%(a ers are separate teréd
concent r at &ied BagPQe. ft"ﬁ@dda@g |cpmng?te@J@ﬁ c(t@'ezeﬁjdueemss@w jed ovgr silica

2f Bgnéy BOEsgeNﬁoa zéwdu@%cm@Awékaﬁemto%eﬂhbﬂaﬁﬁé@%mt rdﬁlﬂonéb 4 Pelg O:I)UCJtV: on
0 I OND- was
added tri elbﬁ?)ﬁ' ﬂ("&’"% ﬁN’g@é‘{; @&%%3 %ﬁ‘o%‘éh 5% ds: rzégtgt'l%ﬂ‘ %I")ct ure to

0C. To ishi sumidedH), masmsutmpra 03f(d =80z, 2Ky afd B Y kbrahigy MdeEg+7. 45 g,
40. 95 mml) 73 eth RT_hs?6 é&%ftl on mxture was stirred at 25C for 12
hr. After t qu on'of’ the T ron mxture (TLC nonitoring), the
reaction mxture was evaporated to dryness under reduced pressure. The

resi due vva%cggﬁ,bfg,be@)gm&giliggﬁ O BH:ghefogr aphy on silica (60-120 M using

et hyl acetate/ hexane (10:90) as the eluent to provide the title conpound
(3.2 gpp24.17% . 2-Benzyl oxynet hyl-5-brono-t hi azol o[ 5, 4- b]pyri e OBn Br
25To the sol utig&jof r}zyl oxy- N-( Sg_)g -pyridi W‘%am de
(2.5 g, 6.248 =i m—of- t dded La Kol s reayent
(1.51g, 3.724 ol ). Thegrdction ture wag’ heat ed®at™”120C,f or °2 h. After
the conpletion of fhe reaction mxture (TLC nonitoring), the reaction

m Xt ure was evapor at "ed to dryness under reduced pressure. The residue was
purified by col um chromatography on silica (60- 30120 M using ethyl

6. 59 2> WS IR ?%%@%&%&ﬁbﬁ%&%ﬁﬁﬁ}ﬁ@j&h&ﬁ Woliiefiag OTPOUNC (2 620,

5- br ono- 2- brormrreth s—thl 5,4-b] pyridine Br Br A solution of
2- Benzyl oxynet hy1- Fo[5 4-b] pyridine (1.60 g, 4.77 ol ) DCM
(15 nL) was co td 78 IIowed by addition of BBr3 (2.27 m, 23.86 5
mmol ) . The\( n mxture Nz rred at 25C for 2 h. After the

conpl eti on o the reaction m xture (TLC nonitoring), solution of Nah1003
(20 nmL.) was added at 0 C and extracted vvlth ethyl acetate (3 x 50 nL). The

and concent £t satiT LI Aotk AutlRo S onen feef, **%%hg?j@%%%%ucwg' 0"
Exanpl e 29&enzamide (2. 0 g, 4.37 mmol) in the 50 ml of acetic acid was added Zn dust (2.0 g).

3-(5- be@anhslraac%@[nﬁxtﬂrelﬁwm@b@urhtZTzohm&rhw)Af%r @néilcamerd?.b@ﬁmm de BrN Q
Br Br NFCONH2 Tg a sol utlaon of br ono- 2- br onone | -t hiazolo [5, 4-Db]

pyri di ne (%t mgt%@éﬂa%myn@ynwnwmf M00gpL) Bl SNiRI WasLdkigiedd

2, 6-Di fl uotw83 WjtelNROH ked@aAe ekttadddd Fith Bti84 eBtate) (BRAIF00MBS Sihem

car bonat e (3.09 g, 22.72 mmol ). The reaction m xture was stirred at 25C for
24 h under nitrogen atnosphere. The reaction m xture was evaporated to
dryness under reduced pressure and the residue was purified by col um
chromat ography on silica (60-120 M using ethyl acetate/hexane (50:50) as
20 the eluent to provide the title conmpound (1.80 g, 69% . 1H NWR
(DVBO-c16, 400 MHz): 85.72 (s, 2H), 7.12 (t, J= 7.60 Hz, 1H), 7.39(m 1H),
7.90 (br s, 1H), 8.18 (br s, 1H) and 8.80 (m 2H). M5 ES+(402.08), HPLC

A= ~—~N



WD 20071107758PCT/ GB2007/ 001012 127 To a sol ution of

3-(5-brono-thiazol o 5, 4-b] pyri di n-2-yl net hoxy) - 2, 6-di fl uor obenzam de (0. 15
g, 0.37 mol) in 5 mM of anhydrous DVF was added ally! tributyltin (0.26 m
, 0.86 mmvl) and degassed the reaction mxture for the 10 m nutes.

Tet r aki s(t WpMWeTiwrPBosphi ne) pal | adium (0) (0.007 g, OPGUGBNWF()HWas t hen
added 5 and the reaction m xture was hgated at 120C for 'I h under the

ni trogen at nosph Then reac xt.ure was c 0 r om t enperature
Rdded wat o1 SBRSGoaN Bat Mehet v slinG 0 (EShh TRt A8, The
conbi ned oraacentraiedyreges theedesireld preduch (68 g,c00k0) @e awgittladidOd, and evaporated to
dryness under reduced pressure. The conpound was purified by colum

chr omat ogr aphy on silica (100-200 M using ethyl 10 acetate/ Hexane (60: 40)
e he. e e 200 de kg0 3 Hyday RIMEVI- Ol aa50 2V Do oxEx anp] o 290:

26- Di T | yor GrepzérmidR! Opy! - t hi azol o[ 6, 4- b] pyri di n- 2-yl net hoxy) - benzam de 15
To a sol ution of
3-(5-Allyl-thiazolo

dizn- 2- yl met hoxy) - 2, 6-di f | uor o- benzam de
(0.018 g, 0.049 of anhydrous net hanol was added Pd-C (10% 5
mg) and the rea vafHstirred at 25C for 12 h under hydrogen

at nosphere. T eaction m xture was filtered over the bed of celite and
the filtratgywas” 20 evaporated to dryness under reduced pressure to give
the title conmpound as white solid (0.0078 g, 43% . 1H NWVR (DVSO d6, 400
MHz); 5 0.92 (m 3H), 1.65 (m 2H), 2.74 (m 2H), 5.69(s, 2H), 7. 12(m 1H),
7.39(m  1HA sbiSéh (d?Q,&DifileD&S&ﬁé étibd %heﬂy‘l‘ﬁ)thlafol-aélrﬁ&ﬁoﬁ beHzBm%@d .52 (br

5 o te 1 58 L85 b g TR BB he kol ¢ g et © 300

14pyr i dion- BBri @noX ¥4 mioeh)z e chactionGniRDf/wastne8 RCTS'CHA0D R/ 0@20ha 128 To a
sol ution of

3- (5- br omo- PSS 8 a.[«n e 4Ry Tk TH0 TRRE) 228" T A B8R M de (0. 10
g, 0.24 muyas gdded O%fanarﬁWaet@@swtm\#mmeta@d@dx B0k yihe xombined

tributyl st %M%&W&sﬂb@'%ﬁ'v@méﬂbﬁ@ dfled (r@a §é4)nmlréd andl colReRpsaey the
reaction ure for the 10 m nutes. Tetrak |£§?tr| ﬁ?&phosphl ne) pal | adi um

(0) (0. 004 e residee WS PULHREIY Rl PEaleRTRRIY FICh T 1200 NG FtReILr o was
heat ed iat hzst@tefmrcarsz 5h:50Nde thet Blgemitd HagRID thdé TS phiastind Badighteglibvon m xt ure

was then coog o T 2 de acted the
conpound V\ASP{’]Ge&tci?yq Sggé‘t H‘gﬁﬁfﬂyg&%ﬁﬂg%(%%ai%%&l gvg%?sg%?\@r‘é gT ed over
anhydr ous MzR3I47.1a6d, B¥apad &netH)t D78I(dy dre 880 itlagzH), ¥.88 (wed1h 293y, e. The
conpound d i 400

using et hyl" R e 1By sh8 BT oe ) AL URTECIALR, BBLE (rkfBaVRE=TY) &
conpound asl4 ik red solid (0.020 g, 20% . |H NWR (DIVISO cl6, 400 MHz): 8
3.14 (99 3H), 5.67 (s, 2H), 7.07 (m 1H), 7.28-7.37 (m 2H), 7.87 (m 2H),

.2 1 . 1 A . E 402. 22 HPL
(8m3t8 th’ B e%egg:_ (é)f-’TW?q?eta%géjeEﬁa&%SQ?qr}‘8,:Sﬁ-dIfﬁJIt_)Qo—&h/%rox?l-l-b(engamlde) ¢
2, 6-Di f | uonged; OMFL- net hyl - 1H pyrrol - 2-y1) 4hi azol o[ 5, 4- b] pyri di n2- yI met hoxy
Fbenzam de To a sol ution of

3-(5-brono-thiaz Io[54b]pyr|d|! yIrrethox 5269|fluor - zam de
(0.10 g, 0.2 ¥ in 5~ %‘ tEhy1.=2-
tributyl st g y1l-1H pyrrqlc 120 g, mml) am gassed t¢ e

reaction mixture for the 10 ninutes. Tet r aki s(tri phenyl phosphi ne) pal | adi um
(0) (0.Q04 g, 0.0037 mml) was then added and the reaction m xture was
heated “dt 120C for 12 h under the nitrogen atnosphere. The reaction m xture
was t hen caqkabthy-thiagonddppaizohitilie, 25 added water (25 mL) and extracted

t he conpound with ethyl acetate. The conbi ned organic | ayers were dried
over anhydrous NaZ%_‘and evaporated to dryness under reduced pressure.
The conpound was, pU N|f| ed by col um chromatography on silica (230-400 M

usi ng et hyl adg te/ Hexane (40:60) as the eluent to provide the title

ow solid (0.032 g, 329 . 1H NWR (DWVSO-d6, 400 MHz): 8 3.73
(s, 30 3H), 5.72 (s, 2H), 6.13 (br s, 1H, 6.40 (Ix s, 1H), 6.97 (s, 1H),
7.12 (m 1H), 7.42 (m 1H), 7.90 (br s, 1H), 8.18 (bra, 1H), 8.48(s, 1H)
and 8.75(s, 1H). MsS ES+(401.26), HPLC (nethod 1) Rt = 15.61 mn. WO

2007/ 107758PCT/ 6B2007/ 001012 129 Exanpl e 302:

2,6-Difluoro-3-(5-phenyl -thiazoi o[ 5, 4-b] pyridin-2-yl met hoxY)- benzam de To
a solution of 3-(5-brono-thiazol 0[5, 4-14yri di n-2-yl met hoxy) -2, 6-di fluoro- 5
~benzam de (0.209, 0.49 mmol) in 4 mM of DV and water (2.0 ml) was added
phenyl boronic acid (0.12 g, 0.99 mml) and potassi um phosphate (0. 139,
0.59 mmol ). The reaction m xture was degassed for 10 m nutes foll owed by
addi tion of d| chI or obi s(t r| phenyl phosphl ne) paI | adi um (I I) (0 070 g,

NN . T 1 A NN N




100H To a solution of 1,3 dichloroacetone (0.42 g, 3.26 mvl) in toluene (5
m.) was added 3-hydroxyt hi obenzam de (0.25 g, 1.63 nmol) and the reaction
m xture was heated at 120C for 1 h. After conpletion of the reaction

m xture (TLC nonitoring), the reaction 15 m xture was evaporated to
dryness, aBdeoldfE8 and extracted with Et0Ac (x 3). TRHEI/@BHBI/MWdI2Zor gani cs
was washed with water, brine, dried (Na2B04), filtered and concentrated.

The crude rgsi rifi .sidlc 30-40Q0 M., 10%

Et OAc- Hexaneﬁl'h %gﬁ S}é\ft%t“%g %%ésaﬁgdeg&@?’g utc% 9%6&%'4"%%’%8% ge%bgﬁbﬂﬁ 39: (a)

2- Benzy| oxyPrepatianpre(4-MeiFoxyphenBBRanetivtitazple (Schee3 1.1 uor o- 3-

hydr oxybenzam de, K2CO3, DMF. X=H, Exanple 310 X= Cl, Exanple 309 25

2- Benzyl ox&r}gyél-%é4-chl gr o- phenyl ) - oxazol e, (Representative Procedure) o
OBn O To & RSiMPHPgmematnyK)iagelA-yi-benganiele 1. 40 g, 8.56 mmol) in 4 ni
of DMF was addedBR: Bromp- 1- (4-chl oro-phenyl)-ethanone (2.0 g, 8.56 mml)
and the reaction )29_0%107758PCT/ GB2007/ 001012 131 m xture was heated at
130C for 6 h ur {'trogen at nosphere. After the conpletion of the
reaction nixt (TLC nonitoring), water (25 nL) was added and extracted
with et Ayl NMcefate (3 x 50 nL). The conbi ned organi cs was washed with
water, brine, dried (Na2804), filtered and concentrated. The crude residue
was purifi g_g over silJica 5 gel %530_—400 M 10% Et OAc- Hexane) to get the
desired pr ddBEPMPPYndyWas pegpares fgligninadhe geveral mether grsodessabad I tirazol e

( Repr esent atdpamtip ofceBar®)2-Brbdbnicthyfd-s0methbapHehyl)-thiazole (Scheme 31).

2- Benzyl oxynet hyl- 4- (4-chl or o- phenyl) - oxazole (1.10 g, 3.6 mml)) in 10 10
m of DCM was cooled to -78 C followed by addition of BBr3 (1.76 m, 18.0
mol ). 1Fhe Exemple 29M: 3H5¢Btonso-4ds-cgand-pleshyhithid26l-d-fmethdxy]-Abldludrbe

conpl etion Qézam& reaction mxture (TLC nonitoring), solution of NaHCO3 (20
nm.) was adge BDC and extracted with et hyl acetate (3 x 50 nL). The

combi ned or gani c&
and concentrated t

“@?h ith water, brine, dried (Na2SO4), filtered
get/Th ifFed product 15(0.5g, 49% crude). Exanples
303-310 (Tabl co unds of Exanpl es 303-310 were synthesi sed
accordi ng k% foll owi ng 20/ GBHeral procedure: To a solution of reactant
(A) in 2 nm™of anhydrous DMF was added 2, 6-Di fl uoro-3-hydroxy-benzam de (B)
and potassi um carbonate (C). The reaction m xture was stirred at 25 C for
24 h under nitrogen atnosphere. The reaction m xture was evaporated to
dryness under reduced pressure and the residue was purified by colum

D o Lot o e By T P i3 384 Py oduct
e el uen O LRI PVI I CcO o la a e r oauc
"6 B 1 uorByh 8 S atnyfrobn B e SR Aoy S usipaipanamids (0.0

2, 6- Di f | uog B2Q mubrgndr mtgssiuph earibratd (0.5829) 4.20 yrnma)t Thx ydactibre magure de WO
2007110775%5%@%%%&9 Qc}r%zh %ﬁger%?t%%teh %Pmc?s% EGI'reT?TI’% rea/ct%n m{xﬁye <NaSF HO i1 F

HO 1. 1CONH ,
evaporated to dryness under reduced pressure and the residue was purified by

20 column chromatography on silica {60-120 M) using ethyl acetate/hexane (30:70) as
the eluent to provide the title compound as a white solid (0.35 g, 66%). 'H NMR
(DMSO-ds, 400 MHz): & 5.57 (s, 2H), 7.13 (m, 1H), 7.44 (m, 1H), 7.89 (br s, TH), 8.0
(d, J= 8.40 Hz, 2H), 8.10 (d, J= 8.40 Hz, 2H) and 8.17 (br s, 1H). MS ES+(450.09),
HPLC (method I) Rt = 16.127min.

25
Scheme 34: () NH:OH.HCI, NaOH, EtOH; (b) Bromoacetyl bromide, (c) K;CO,,
DMF.



Reactant (A) 4-Chloronethyl-2-p-tolyl-thiazole
4- (4-Chl oronet hyl -t hi azol -2-y1)- phenol Quantities A, B; C 0.100g, 0.4mmol ;
0.069g, 0.40 mwol; 0.18 g, 1.30 nmol 0.25 g, 1.10 mml; 0.17 g, 0.99 nmol;
0.535 g, 3.87 nmmol Yield 0.022 g, 13% white solid 0.012 9, 3% white solid
1H NVR ( DVB® 8871408 MHz) 82.36 (s, 3H), 5.28 (s, 2H), PGT/GB2007/0018L2 8. 40 Hz,
1H), 7.33 (d, J= 8.0 Hz, 214), 7.40 (miAH, 7.75 (s, 1H, 7.84 (m 3H and
8.13 (br s, 1H) 85.25 (s, ZFD 6.85 (m 2H), 7.09 ( H, 7.40 (m 1H),
7.66 (s, 1H), 7.78 (m 2H), 7.85 (br s, 1FD 8.13 E::%gn&kb and 10.03 (br
n)z 16.63 8, 14.53

s, 1H Ms-ES+ .14 363.14 L*E rret,hod R. (m
305 306 2, 6% 4’»0—8—[-2‘309 gﬂ@—r{% ol.=4=—yl net hoxypbenzani de
342- (4- Chl or o- phenyl) -t hi azol - 4- y'anet hoxyl f1 udro- benz%m de /C C

0110, F NFcoNE12 G* S--)_ F a 10NFCONH2 . Fco— ¢ 3
4- Chl or onet hy1- 2- (4-f | uor o- phenyl )t hi azol e ’ N0
4- Chl oronet hy1- 2- (4-chl oro- phenyl )-thiazole 0.06 g, 0.27 mml; O. 0. 27

mol ; 0.129, 0.93 mmol 0.15 g, 0.65 mml; 0.10 g, 0.59 nmol; 0.27 } 97
ol

Trifluoromethoxy phenyl -N-hydroxy-benzamide

To a solution of 4-Trifluoromethoxybenzonitrite (1.0 g, 5.0 mmol) in EtOH (20 mL)
was added hydroxylamine hydrochloride (0.365 g, 5.0 mmol) and NaOH (0.212 g, 5.0
mmol). The resulting reaction mixture was refluxed for 15 h. After the completion of

10  the reaction (TLC monitoring), the mixture was concentrated, added EtOH and
filtered. The filtrate was evaporated in vacuo and used as such for the next step
(crude yield 12.0 g, 66%).

5-Bromomethyl-3-{Tri Fluoro Methoxy phenyl)-[1,2,4]Joxadiazole
<::> :N*o
F3CO
? NJ\/Br

Bromoacetyl bromide (2.0 mL, 23.12 mmol) was added {o trifluoromsthoxy-N-
hydroxy-benzamide (0.40 g, 5.86 mmol} and K,CO; (0.87 g, 6.0 mmol). The reaction
mixture was heated at 100°C for 15 min. After the completion of the reaction mixture
20  {TLC monitoring), water {100 mL) was added and extracted with ethyl acetate (3 x 50
mL). The combined organics was washed with water, brine, dried (Naz;50Q4), filtered

15

and concentrated. The crude residue was purified over silica gel (60-120 M, 3%
EtOAc-Hexane) to get the desired product (0.25 g, 43%) as a white solid.

25  Example 292: 3-[3-(4-Trifluoromethoxy-phenyl)-[1,2,4]oxadiazol-5-yimethoxy]-2-

fiuoro-benzamide



0.06 g, 25% white solid 0.035 g, 34% white solid 85.29 (s, 2H), 7.11 (t,
J=8.80 Hz, 1H), 7.33-7.43 (m 3H), 7.81 (s, 1H), 7.85 (br s, 11-0, 8.0 (m
2H) and 8.13 (br s, 1H) 85.30 (s, 2H), 7.11 (m 1H), 7.40 (m 11-9, 7.59
(d, J=8.80 Hz, 2H), 7.86 (m 2H), 7.97 (d, J= 8.80 Hz, 2H) and 8.14 (br s,
1H) 365. 03wBAe7IH 7B 16. 18 8, 16.88 307 308 PCT/GB2007/001012
2,6-Difluoro-342-(4-trifluoronethoxy- ph?@nyl ) -

t hi azol - 4-yl met hoxyl - benzam de

2,6-Difluoro-342-(3- hydroxy phenyl h| amisd - 4- yl nmet hoxy] - benzam de WO
2007/ 107758PCT/ 07/ 12 133 41 oF So F3CO /0 S \11
al NFCONH2 F3CO0 4 ChI or OpfE hylofsQQ_W met hoxy- phenyl ) -

t hi azol e 3-(4-Ch oma'i‘ az8P-2.61) phenol 04 Ny ol ; 0.029,
0.11 mmol ; 0.056 g, 0.38 mml 0 12 g, 0.53 mmol; 0.089, 0, ol ; 0. 269,
1.93 nmmol 0.008 9, 16% white solid 0.014 9, 7% white sofi dY85'B1 (s, 2H),
7.12 (t, J=8.80 Hz, 1H), 7.40 (m 1H), 7.52 (d, J= 8.40 , 1.87
(bra, 2H), 8.09 (d, J= 8.40 Hz, 2H) and 8.15 (br s, 1H) 85.29 , 2H), 6.89
(m 1H), 7.T@% EohticbH)f,5-BroRtdmatii3{(Trifludibingthéxy Bhdrel)-[ 1 2Mioxadidole( {OrH,

g, 1.0 mmol} in 25 ml of anhydrous DMF was added 2,6-difluoro-3-hydroxy

benzamide (0.18 g, 1.0 mmol) and potassium carbonate (0.516 ¢, 3.7 mmol). The

5 reaction mixture was stirred at 25°C for 24 h under nitrogen atmosphere. The

reaction mixture was evaporated to dryness under reduced pressure and the residue

was purified by column chromatography on silica (680-120 M) using ethyl

acetate/hexane (50:50) as the eluent to provide the title compound as white solid

(0.090 g, 20%). "H NMR (DMSO-ds, 400 MHz): 8§ 5.71 (s, 2H), 7.15 (t, J= 7.60 Hz,

10 1H), 7.40 (m, 1H), 7.60 (d, J= 8.0 Hz, 2H), 7.91 (br s, 1H), 8.15 (d, J= 8.40 Hz, 2H)
and 8.18 (br s, 1H). MS ES+(416.28), HPLC (method I) Rt = 16.79 min.

Scheme 35:
CONH2

4L
O et RT T

X=Cl, Example 284
X=0Me, Example 293
X= Me, Example 295

15  4-Chloromethyl-2-(4-methoxy-phenyl)-oxazole (General method)

0
o
~o

To a solution of 1,3 dichloroacetone (0.504 g, 3.20 mmol) in toluene (5 ml) was

Cl

20  added 4-methoxy benzamide (0.30 g, 1.90 mmol). The reaction mixture was heated
at 120°C for 1 h. After the completion of the reaction mixture (TLC monitoring), the
reaction mixture was evaporated to dryness under reduced pressure and the residue
was purified over silica gel (230-400 M, 15% EtOAc-Hexane) to get the desired
product (0,37 g, 83%).

25



1H), 8.13 (bra, 1H) and 9.79 (s, 1H 431.21 363.12 8, 17.13 8, 14.66 309
310 344-(4-Chl oro- phenyl) - oxazol - 2-yl net hoxy] - 2, 6- di fl uoro-benzam de
2,6-Di fl uoro-3-(4-phenyl - oxazol - 2-yl net hoxy)- benzanmide O I Nso Ol NC
OOF 1/ SO0 0. F isNFCONH2 ci 1 asNFCONH2

2- Br ononet MA247/{78h| or o- phenyl) - oxazol e 2- Br ononet hy RCHGBHET8MUEX az ol e
0.2 g, 0.84 nmmol; 0.149, 0.84 nmol; 0.4%%5 g, 2.94 mml 0,07 g, 0.24 ol ;
0. 037g, 0. 2Bxammie 293 216:Diluoce-342-Mrmbkthoy-pReny|)-@aie!-4vpimetheg]i d 0. 049, 14%
| i ght yel | obergetid¢ 85. 38 (s, 2H), 7 12 (m 1H), 7.40 (m 1H), 7.52 (d, J=

8.40 Hz, - 2H), 7.80 § —018 40Hz 8(br , 8.16 (br s, 1H)
and 8.73 (s, 1H) 85/3 : 7 13 t F 7.32- 7.46 (m
4H), 7.78 (d, 20N Hz, ZA), 7.8 , 1H and 8.70
(s, 1H) 365: 15 9, 16.25 8 cherre 40 a etam de; (b) NBS,
Al BN, CCl 4;_(c) 6- di f | uor o- 3- droQ enzamn de, K2CCB DMF;, (d) Zn/ Acetic

aciid; ( e) EBR §°’uf|t9@mf 4- %"er&mﬂhwr “rsehoRtrbryYroozele (BP0 90dmmel) in
2 ml of anhydrous DMF was added 2,6-Diflucro-3-hydroxy-benzamide (0.077 g, 0.40

mmol) and potassium carbonate {(0.216 g, 1.50 mmol). The reaction mixiure was
stirred at 25°C for 24 h under nitrogen atmosphere. The reaction mixture was
evaporated to dryness under reduced pressure and the residue was purified by
column chromatography on silica (60-120 M) using ethyl acetate/hexane (50:50) as

10  the eluent to provide the title compound as white solid (0.044 g, 27%). 'H NMR
(DMSO-ds, 400 MHZz): & 4.01 (s, 3H), 5.12 (s, 2H), 7.10 (m, 3H), 7.40 {m, 1H), 7.85
(br s, 1H), 7.93 (d, J= 8.80 Hz, 2H), 8.13 (br s, 1H) and 8.25 (s, 1H). MS
ES+(361.186), HPLC (method 1) Rt = 156.47 min.

15 Example 294: 3-{2-(4-Chloro-phenyl}-oxazol-4-yimethoxy]-2,6-difluoro-
benzamide

A

F CONH,
Cl

To a solution of 4-Chloromethyl-2-(4-chloro-phenyl)-oxazole (0.20 g, 0.87 mmol) in 2

20 mi of anhydrous DMF was added 2,6-Difluoro-3-hydroxy-benzamide (0.15 g, 0.78
~mmol} and potassium carbonate (0.363 g, 2.60 mmol). The reaction mixture was
stirred at 25°C for 24 h under nitrogen atmosphere. The reaction mixture was
evaporated to dryness under reduced pressure and the residue was purified by
column chromatography on silica (60-120 M) using ethyl acstate/hexane (50:50) as

25  the eluent to provide the title compound as white solid (0.10 g, 31%). 'H NMR
(DMSO-ds, 400 MHz): & 5.14 9s, 2H), 7.12 (t, J= 9.20 Hz, 1H), 7.40 (m, 1H), 7.63 (d,
J=8.40, 2H), 7.85 (br s, 1H), 8.0 (d, J= 8.40 Hz, 2H), 8.13 (br s, 1H) and 8.36 (s, 1H).
MS ES+(365.13), HPLC {method 1) Rt = 16.36 min.

30 Example 295: 2,6-Diflucro-3-(2-p-tolyl-oxazol-4-yimethoxy)-benzamide

o 28

CONH,



5 Prepared as per the nmethod nmentioned in Schene 31. 10 Prepared as per the
met hod nentioned in Schene 31.

345- Br onp- 4- ( 4- met hoxy- phenyl ) - oxazol - 2- yl met hoxy] - 2, 6-di f | uor o- benzam de
15 Prepared as per the nethod nentioned in Schenme 31. Exanple 311:

2, 6- Di f| uomm BdA(AS8 Met hoxy- phenyl ) - oxazol - 2- yl met hoxyroreezmT/a@0120 WO
2007/ 107758PCT/ GB2007/ 001012 135 To a & ution of

3- [ 5- Br onmo-b 4 4olilibh @K Y= mhtﬁw&ﬂwyrcacazdwr-nﬁaaélemrm% 58, .ﬁmér?)fr{ 9%?9;“23”1 f'e
(0] n us

(0.06g, 0.13 | C aci .
Reacti on ni XP%U%\BQ‘EI‘%% %ng §1t éi@ﬁ'&“l"oarhyfr%y%ﬁ'ﬁa@?&t Weo%%n%g‘gﬂ"ﬂﬂ» of the
react i on miaatpoasélinCanmated0i23gy,, 1.9@ tmevol)( Zbe rda):tr&iaﬁ&ux&dd&ds&ﬂﬂedﬁih{ was
adjusted t t extracted with eth tate (3 x
50 1) ¢ TheSeh At unaeh o e BB IR s RiebeptRER (nazson
filtered astynesnceer aﬁé@eﬂop@ésurehendje@erwdldpe ot t puiifled 2byg, cold¥) as a
white Soll(iho]ﬂét 2H) , 699
IR r d%ggﬁyr&%%@{ OqH%b M)"Zl)sm etﬁ)i cefa?el e}gl%r (§(}§@8£3281e ,

7.87 (br s e“ﬂﬂém vids f'(‘%rﬂescomnf Behes ‘Bh'%gl'%(o 13‘?@; HAMR G504, 10 HPLC
(ngt Bogl 1) @mr:tﬁfkizry 8H), E)qar(@bﬂ)&lﬂ (m, I11—1) 736 (d J-SOHZ 2H), 743( 5 A

sol uti onu8f19')37 2 6’" "ng%( %rg ﬁ'B a"d 802>§a(so1H) Mg ES+(345 2}11) F?FE]LZIZa(nrget!"?od

2, 6- Di fl0uoM)RI3HAB.(4mimet hoxy- phenyl ) - oxazol - 2- yl net hoxy] - benzami de (0.20 g,
0.55 mmol) in 10 mM of DCM was cooled to -78 C foll owed by addition of BBr3
(0.10 n, Z.p0mAmBl ). The reaction mxture was stirred at 25C for 2 h.

After the conpletion of the reaction m xture (TLC moghhoring), solution of
NaHCO6 (20 ni) 20 was gdded at C.0 C and extr% ef hyI ta Z@x 50

m.). The conbin org Cs was hegl , Hb
filtered and lmtr_al_&:l S@)@lfl o
chr omat ogr on silica X664 120 M USK et hyl &5 l:e/ € ne (50:50) as

the eluent to provide the title conpound as white solld(1 g 6{;)

NVR (DVBO d6, 400 MHz): 5 5.35 (s, 2H), 6.82 (d, J= 8. 402ri§., o 2939614
(m 1H), 7.38 (m 1H), 7.58 (d, J=. 8.40 Hz, 2H), 787(brs , 8.15 (br
s, 1H).158. 4:q4mharsr>pmgqa Bidrleshyl bzold R dnsidi Hbfh HPLC (met hod I) Rt =
14. 00 mn. a) Thioacetam de; (b) N S, Al BN, CCl4; (c)

CuCN, Pyridine; (d)o OH, 30 dry HCl; (e) NIBS, AIBN, Ca4; (f)

2, 6-difluoro-3-hyd enzam de, K2CCB DIVF.
4-(4 Met hoxy- p I) 2 nmet hyl -thiazole 5 A mixture of thioacetam de (16.0

g, 213 mmolYygand”2- Brono- 1- (4- met hoxy- phenyl ) - ethanone (4.0 g, 17.5 nmol)
was heated at 140C for 24 h under nitrogen atnosphere. After the conpletion

of the reasa\tmrsamrsmfﬂdﬁssm(ﬂmﬁﬁmalﬁ@%lﬂmmn%taﬁa 4(r3éhaslgher¥ﬁﬁuq’% & a”d

extracted w et hl¥ ﬁ'@t at e I% he conb organics 10 wa

washed wit A Wilt BN Bias figated gt 1015 364 undsr| nitiqasn a&ﬁ@ﬁ%"@'f?cé“ﬁ?rrﬁ‘?ed The
crude Besi dareplesion pmhef readtiov enixisrel (TLE gehitdriBg) -tHé Geddtion ImduAGrablexane) to
get the de

2B ono- 4. e, B ihess e Breclibel proppire, apd the msidys wagPued,EYe5n of

5- Br ono- 2- Shmﬁiré'%ﬂﬂy@ﬂzﬁﬂ (A% Btfexdyexshe)riplget thhidesicideoréduco (Qyi7 Q4423’u)mml) in
the 20 M gf 5 GhlidsMRsSTIRILS éygpg Qe4 9. 2.43
nmmol ). The rgactlgn m%urgsﬁgnﬁgﬁd%{\’%gﬂ foro)pié%q d’ger nltrogen 20
at rmspheregerﬁl"ﬁé?e"tqqe conpl etion of the reaction mixture (TLC nonitoring),
the reagtion mxture was evaporated to dryness under reduced pressure and

the residu U col y on silica (230-400 M
using 1% efEhy %OH' EE?‘E&%’E"@‘V&‘W&H& t'Bg@V&g‘ E'g desired product (4.0 g,
58% . WD 2007/ 107758PCT/ GB2007/ 001012 137 To a solution of

5- Br ono- 4- ( 4- net hoxy-/phepyl ) - 2-nmet hyl -t hi azole (2.0 g, 7.0 mol) in 15 nl
of pyridine was adfed Qut (3.10 g, 35.2 nmol )and the reaction m xture was
heated to 150 s ‘@rowave for 2 h. After the conpletion of the reaction
pH was 5 adju to 3-4 with 1 N NCl solution and extracted with ethyl
acetate (3 ¥ 50 rrL). The conbi ned organi cs was washed with water, brine,
dried (Na2804), filtered and concentrated. The crude residue was purified
over silica gel (60-120 M 12% Et OAcHexane) to get the desired product (1.5
g, 92% as a white solid. 10

4- (4- Met hoxy- phenyl) - 2- net hyl 4hi azol e-5-carboxylic acid nethyl ester To a
sol ution of 4-(4-Methoxy-phenyl)-2-nethyl-thiazole-5-carbonitrile (0.50 g,
2.1 mol) in 15 mM of nethanol was passed dry HCl gas for 1 h at 0 C The
reaction 15 mxture was stirred at 25C for 24 h. After the conpl etion of
the reaction mxture (TLC nonitoring), The reaction m xture was evapor at ed
to dryness under reduced pressure. V\at er (50 m ) was added and pH was

T — e~ 1™\~ T 1 .. 7 o~




2- Brononet hyl- 4- (4- met hoxy- phenyl ) -t hi azol e- 5-carboxylic acid nethyl ester
MeOOC To the solution of

4- (4- Met hoxy- phenyl ) - 2- net hyl -t hi azol e-5-carboxylic acid nmethyl 25 ester
(0.25 g, 0.94 mmol) in the 20 mM of Cast was added NBS (0.169, 0.94 mol)
and Al BN ( Y0 g951437580. 094 mmmol ). The reacti on m xt ure REEGEXAT¥I013t 100C
for 2 h under nitrogen atnosphere. Aftb#3 the conpletion of the reaction
mxture (TG th%oﬂﬁﬁﬁ/oi@HE»&aﬁiﬂmw&igﬁé@&@%anyg}%mﬁm@i&x@ﬁdl@3017 fghe r_egcti on
m xture wa e r nder SS an resi due
was purifi Zod urr%cettq}'tglrera ogr g #dggl]{{ég ‘7p‘§§8 gﬁ)gﬁ’ g 10% et hyl
acet at e/ hexaanféloagnlﬁuael e stirrag aﬂwtfdw desﬂeredtrpgatjldajmps;(r@r@mteg the249%) . 5

Exanpl e 313om Iet!on of the reactton mtxture LC h
2- ( 3- Car bano f Q m%mtlog}?) t ereac 0(glxnyﬁup re Wﬁ Cﬁotlﬁdazol e-5-ca

r boxyl i S adp Qrggqg%ml @gglg{e?wgs gnci)q)% 0% Fisuliirg preclpltate was fi itere and dried
2- Br ononet hy bwé-tlﬁéld%’@b(iﬂ@duﬁﬁﬁm|Q’T43%¢ZMeQ:oﬁe§WnBiﬁ§3éh!ofb derivativiQuaget hyl

t 0. 05 hyd DIVF dded
SSGGrD 1£I uorzgf? H%ypcﬂr%c{:mtb%ﬁ?gﬁﬁa%er?[ e@?@ y1 r8ui4 mm}l\?saﬁd Sot assi um

carbonate (0.07 g, 0.50 mmol ). The reaction m xture was stirred at 25C for
24 h under nitrogen at m)sphere The reaction m xture was evaporated to
dryness, un Gg'?é eer Eamethexy-eiauliS-Rasvherazel-€d by col um
chr omat Ygr §h8ﬁysl?‘3"iz 2'4®60- 120 M using ethyl 15 acetate/hexane (50:50)

as the eluent to prov dethetltle corrpounda t lid (0.025g, 40% .

111N|\/R(DI\/BOd6 2 8 3.76 (s 5.60 (s, 2H),

7.01 (d, J= 8. ; 11-9 A\ , 7.74 (d, J= 8.40

Hz, 2H), 7.90 | 1H) and 8.18 ( 3 I\/B ES+( N\l6) , HPLC (et hod
. 20 Schene 42: (a) OTr I|c anhydri a%, pyridine, DCM (b)

2,6-Difluorg-3

t et r amet hy111 é"iﬁﬂ"ﬁf}fﬁxé or 0 Zé4 mf)thofhphenggn 'EethYI oxﬁ%)leg?mt?érqzagm de, Pd

1) Rt = 15.86
catal yst, mypalsd @nﬁnbl?f)@ﬁh‘@cr@ds P wis apdedc2,6- Diﬂm’ﬁil -Bihudpwreerzamisisul f oni c
acid cycl oheysigemgs nﬁﬁ&lﬁénd)ﬂ)étasmum:?@%%l@717f5gq:(frdmgf?7'('1%0&593{%nl3g To a

sol uti on of cycl ohexanone 3% DCM was added
pyri di ne ( Anggredyas %ﬁe@)afrﬁ?o@)fm & Yee" vigaen eirpPrhrs cthedragior Mikeewas cool ed
to -78C. TavdshRaprated totryidsstunter rob@ed Prasbiremingftnd rebitilié Waapmféawe (7.40

i kture wadoutri e oS0 R0 wetgpn oot e e

reacti on mthe aluent(fFLPoviden iHeotitiencpmpotitnk as ednite isolid (4. kt7ug,e8786)s ‘B\Namar ated to

dryness un ed S r - pent ane

and decant gmsﬁe o%&gwﬁc%)e%?%f(s %ﬁfsdfz dﬁadﬁogl%g( %F{)er 21%‘69 gﬁzentrat ed

to gi velt hdmddid) 7é& (pT étﬂnend 893 @ores, 11112%18 Eﬁ&(ﬂﬁéﬁplk@@l{method Rt =

3- (5-Cycl ohgX¥glsgnyl- 1H | nden- 2-yl met hoxy) - 2, 6-di f| uor obenzam de OIf 0 F

CONH2 To a solution of

2,6-Difluoro-345-(4,4,5,5-tetranet hyl -[ 1, 3, 21di oxabor ol an-2-y1)-1H 15

i nden- 2- y| iExbinplky3970 2 MCHRIrG-BhdyI)95-m P oREH-)- fyllﬁetﬁoi‘?] -204-dmibgdr ous DVF

and wat er (bénzamib¢ was added trifl uoromethanesul fonic aci d ‘cycl ohex- 1- enyl

ester (0.15 g, O. 60&2; and pot assi um phosphate (,0.057 g, 0.20 mmol). The
de

reaction nmixture vwa ssed for 10 m nut@ \foIO addi ti on of

di chl orobi s(tripheky osphi ne) pall u (002 g, 0.03 mmol). The
reactlon nlxt was' heat ed at 80T fo undér theyni trogen

at nosp t he conpl eti on ofg reaction mx@ure (TLC nonitoring),
wat er ( 5 nL) was added and extracted with ethyl acetate (3 x 50 nmL). The
conbi ned organi cs was washed with water, brine, dried (Na2SO), filtered
and concentrated. The crude residue was purified over silica gel (230-400
M 45% Et OAc- Hexane) to get the desired product (0.017g, 19% as a white
solid. 1H NWR 25 (DMSO d6, 400 MHz): 8 1.63 (m 4H), 2.20 (m 2H), 2.45 (m
2H), 5.67 (s, 2H), 6.29 (m 1H), 7.12 (m 1H), 7.37 (m 1H), 7.57 (m 2H)
7.90 (br s, 1H), 8.03 (d, J= 8.40 Hz, 1H) and 8.18 (br s, 1H. M5 ES+
(401.16), HPLC (nethod Il1) Rt = 14.13 m n. Exanple 315:

3- (5- Cycl ohexyl- 1Hi nden- 2-yl met hoxy) - 2, 6-di f| uor o- benzam de WO
20071107758PCT/ GB2007/ 001012 140 To a sol ution of

3- (5- Cycl ohex- 1-enyl- 1H i nden- 2-yl net hoxy) - 2, 6-di f | uor o- benzam de (0.01 g,
0.25 mmol) in 5 nm of anhydrous nethanol was added Pd-C (10% 100 ng). The
reaction m xture was stirred at 25C for 48 h under hydrogen atnosphere. The
reaction mxture was filtered over the bed of celite and evaporated to
dryness under 5 reduced pressure to give the title conmpound as white solid
(0.01 g, 10%9. 1H NWVR (DVBO de, 400 MHz); 5 1.40 (m 6H), 1.72 (m 4H),
2.63 (n1 1FD 5.66 (s, 2H), 7.09 (m 11-1), 7.35 (m 2H), 7.83 (br s, 1H

— o~ o~




25n- pent ane and decanted the organic |layer, dried (Na2504), filtered and
concentrated to give the desired product (2.4 g, 22% . Exanple 316:
3-(5-Cycl opent - 2-enyl- 1H i nden- 2- yl et hoxy) - 2, 6-di fl uor obenzam de OIf WO
2007/ 107758PCT/ GB2007/ 001012 141 To a solution of 2,6-D fluoro-3-

[5-(4, 4,5, s«amremsghy111, 3, 2] di oxabor ol an- 2-y1) - 1H nde¢E/gssiemetnoxyl - benza
mde (025 g, 0.56 mol) in 7 m of anhiZrous DMF and water (3.5 nm) was
added trif |Tw5Qﬁﬁfldﬂﬁﬁe&@rdr@dmahﬁ@(ﬂl-cﬁl}zﬂﬁ-&ﬂﬁm 5—%1&be&§|be 106G, 3 1.70

mol ) and ot e reaction m xture was
5 de)gassedp"f"ES' lﬁn{rﬁlﬁ’? @E‘n%“ff?‘fs( % Koe a?&g?q 2 “DBS’F""BQC'TYF’EW% PZeMidSheny |
phosphi ne) (p&re adD géhnirhdl) afd p@Sssiym Ga:08naten(d.203 g he20 emed)l Dhe maxtian € wWas

heat ed at fter..the conpletion
of the reac gﬁeqﬁséﬁﬂe&ggﬁgtfngzﬁm ‘I‘a’?"?ﬁ@ﬁ“"ge‘ﬂﬁg p?' 5% .r[;% re\ﬂgéona{ﬁﬁt&? and
extracted \M’&Srﬁ\'éptﬁ?ﬂwé@éwaﬁ? l(f@fewesacadmresswwrctthbreﬁmeovagemnw was washed
with water, coMninn&worﬁétb@err(ﬂ\lﬁ?sQr@%)(aoﬁbbh@&éﬁﬁgo |éQet£t@)WégéA‘1fe ?_2 Jhe crude

resi due was, puri ver ‘si | 459% Et ane% to get
the desired" %?'B%ﬂjé‘l Preyde theitie 69%’0”&'9 aé“%ﬁ? F@'dsz{O"@ B%IFIH NMR (MBS c16, 400

R/l:DZ) 780i ?{% 400 Mﬂi)-zs)z492(s.03HLra0924?) 2HR 788 (ﬁm1 Fﬁss ﬁn%é?gg%b‘bd— 515H;13 (7589
(s Sty G B 7% i 3/ b, (¥ 6T ol g "o s i s "0 e
ES+ (3800 1EBS+(37591—EEL(E{F(U®e(tﬁwtdei] Btt=Rl6rI thid. 74 m n. Exanpl e 317:

3-(5-Cycl opentyl-1H i nden- 2-yl net hoxy) - 2, 6-di fl uor o- benzam de 20 To a

sol ution of

3- (5- Cycl offsheme-3@n(al PBi: (oh 80l 2Hy0; ey t2HBengpy Bk yacdiyf dhitside-(denzam de (0. 05g,

0.10 ml) |ixResoits r& G { |l 09 The
reaction m xtﬁrg vvarts QEWW g%fﬂ%géﬁl?g@ 34 xg%g nﬁ%d? %é?’lﬂvﬁ‘rg‘@phere The
reacti on niSUEH e Nasy ronditioest over the bed of celite and evaporated to

drynesgsunder 25 reduced pressure to glve t he t|tIe conpound as white solid

(0.005 g, 10% _odH NI\/R Odo .22 (m 2 . 6den(m 4H),
1.80 (m 2 /& d/\% fis y(gosn dotm 1H), 7.37
(m 2H), 7.F 7(ﬁf 80(|i nd"8. 18"(br s, 1F. M5 ES+ (389.12),

‘

HPLC (nmethod I1) —18 19 m n, les 318 to 333 WO
20071107758PCT/ GBZBO ?é%ﬂ ( Exanpl mﬁ%
Lawesson's reage 6b) substsn bromoaeet ophen N (c e THF; (d)
PBr 3, T8l uene; (e) 2, 6-duf | uor o- ﬁiﬂhydroxy benzam de,

Exanpl e 318 X=CF3, Exanpl e 319 X=0OCF3, Exanple 320 5 Istohl 0- oxanate 0
H2NOR To the solution of ethyl oxamate (%D.° , #85. 30 ) in 120 m of

t ol uene was added Lawesson's reagent (24.15 %, @9.7 mmTL and the reaction
m xture was 10 heated at 120C for 12 h. After the corrplrév’l on of the
reaction mél’rH TLC, m)nlt&nl ng), the reaction mxture was evaporated to
dryness un@e¥PPIURRENEC-BYUENE “The resi due was purified by col um

chr omat ogr aph Brilica (230-400 M using ethyl acetate/hexane (5:95) as
the eluent tolflprovide the title conpound (1.8 g, 1699 . 15

4- (4-Trif | wor i ;w:jaz phenyl ) -t hi azol e- 2- car boxyl i caci det hyl est er

(Repr esent tlveu? rTfp% toﬁ 3c To the solution

2- Br ono- 1- ?&aﬁ"l P8 "“‘%’H Higy-2 QH&%“P@GSI?IQD')@?@dﬂfrﬁ#ﬁqiyeﬁen 7 m of
et hanol wasnaddaichf Wy vats iadded)RBrgB(BﬁO(rﬂ 6&4@mrﬂol)léndmselréactﬁhmmectl on 20

t t h th
Conpl et i on 37 Teed pE120°0 Sor A i et HFYoeR AP Rre R e SPBRERIA i o ur e
was concenthea’t?@fdlﬂﬂlﬁ@éwFEKﬁkﬁlO‘@ditqrmehwtee (108anigrwas2sided pndvexiragitd edthand
ext rac'g@d Wi ghaﬁdflé/ k3 2986 ?1’;'3 % éorﬁlﬁné&]‘-ér arg WQéHé%qmﬁ’ur \%’tgF ‘E?[[Hél"as vvashed

water, brine, dried concentra e
reS| due wadrighl, (Na=pRy. cwﬁrreds@ncﬁ E%Fcﬁétrat%dz?s@wt)@h%de&m product (10.30 g,
2007/ 107758@65%{582007/ 001012 143 2% Et OAc- Hexane) to get the desired
product (0.21 g, 76% . The other derivatives were also prepared by the sane
general nethod. [4-(4-Trifluoromethyl-phenyl)thiazol-2-yl]-nmethanol HO
2,5-Dibromo-pyridin-3-ylamine



)11, 5F3c To an ice-cold suspension of LAH (0.056 g, 1.40 mmol) the 8 m of
anhydrous THF was added dropw se a sol ution of

4- (4-Trifluoromet hyl - phenyl)-thiazol e-2-carboxylic acid ethyl ester (0.21

g, 0.71 mmol) in the 5 mM of TI-IF. The reaction m xture was stirred at 25C
for 1h. Af v 20H®788npl eti on of the reaction m xture (FCUGHRMATAMIRZNg), 10
cool ed the reaction mxture to OC and dfenched with 2.5 m of water
followed by theNad#éition of 15% NaOH solution (2 nL) and finally 4 nm of
wat er. The rej@ﬁﬁg solution was filtered through celite bed and the
filtrate wasr T mt—tgat ed under reduced pressure. V\at er (50 nm.) was added
and extract et at onbi ned organi cs was
washed wi t h-FQ/\fé?FéPmt' r?e5 Bﬁ’r“?r@ﬁg‘(‘&@ﬁfﬁ‘?e @%’P?@r éﬁ%ﬁwoﬂaem hated to
gi ve the detfleltlﬂdoipmaschdidbd 606CH 240 9,742 niR6l) SIbWg! TitkerebdthinvigGrangdse al so

db
gr glrog:rgrret Kh %—%gaﬁr@??ﬁg%ﬁeﬁfehgﬁ%m 20 91 e fegctigyristug (TLognsiteRng)s ol ut i on
of [4- (4iTrth¢ reaciammixiva W?ﬁ"l@#@?bl)atﬂdliazltyhe%Wﬁ%ﬁh@d(ﬂres(swel%ter@z&m mmol ) in

2 nl of to'dﬂ!@r\ﬁaé’@&de@dﬂﬁ% ?dﬁﬂ%eé@ra@a?oumth Ry bZél?eJqﬁglréac?igrq G iCL 1 On
m xture 'ﬂﬁ '%'alted at mn un el’ nit rEgen at nosphere. After the

conpl eti on Fel ”’f‘%g P F%aqﬁeﬂtﬂﬂﬁ’ & i of efryhacetate. diered fhanst weshed te) was

added aﬂddeﬂnﬁrﬂmt\mm Vdtfyin @cte!t‘eyté agRtAtfe ( Separdby, ”Hiled TR, e NbifR&dq,0r gani cs
was washe

concentr at eENEeﬂ%ré‘%?}é’S@ggﬁ%ﬁ e%cgJ L@&Pé’%%% er fs: : fggege?n?ZSO- 400 M 1%

Et OAc- Hé)xane) to get the desi red product (0.04 g, 25% . The other

derivatives, eral nmethod. WO

2007/ 10775800 ‘Q‘B %ﬁ'ﬁgﬂg@ mgﬁa@@game 321): (a) MeOH, H2804:
(b) SnCl2.2H20, EtOH, (c) 2- Benzyl oxyacetyl chloride; (d) Lawesson's
reagent; (e) BB3,B (f) PBr3, tolueneDVF;, (g) 2,6-difluoro-3-hydroxy
benzani de, V@g‘:% Chl or 0- 3- ni t ro- benzoi ¢ acid net hyl ester C NO2
10To a Sol uon=% ¥Fb- 3- ni t robenzoi ¢ acid (5 0 g, 24.81 mol) in 50
m of meth 04 (2., and the reaction mxture
was heat edalrzg)tgh?ose?uf?ﬁ Dggﬁlg%PF@rpyE@ﬂﬁrygﬂm'%(%ﬁ 9 98- 128EPY dhSRindtefre (TLC
moni t orlisng)DCN was raddest friethylainite U6 S mlas7 8% apaljateded thetieyetidg Snixtuead reduced

ressure t acetate (3 x 50
p The C\C?fgl neéé%da%aanﬁh%\g& do(?g eogaj%ﬁé§§ &‘é 'ﬂ}ste%:légs )?Bncc(ent rated
to gi ve t hébdebiof &F rB@ﬁJéQactlﬂm mﬂgre was/ptinal AiBIC dorchd dr.oAbEnthei ¢ aci d

methyl est eompfeliorNid? (R0 Geackfa %Qﬁ@r’elﬁ’rléf’ﬁlpmdfﬂ:‘%ﬁaﬂg 7'{*9‘9%%"&’%5 w8 To mol )

sol ution of %q(ﬁ -nitro-benzoi ¢ acid ester

in 100 m GYeRY#EHE 9 WS&B dedyced prespse 1(@69%1%9 was) prgigd ﬁ?’rﬁ?'}’mand t he

reacti @ micktommaograsy heasitud @0-B0QVf Qémg elfhy! Atéate/HelgneC PIEDOP tdsOffe OF tge

reacti on m ion mxture was evaporated to
LM el ol e .26

dryness under reduce m.) was added, basified the
reactlon m xture with NaO-l solution and extracted with hot EtOAc (3 x 250

The ¢ 2804 filtered and concentrat ed
1o givet hEr%e@?@e@"’%@%%c5°W?€t*8520‘?°‘*%8é§wr-
3- (2- Benzyl OW mo) - 4- chl or o- benzoi ¢ acid methyl ester CI 0 100 A
ni-

solution of car cid nonobenzyl ester (3.50 g, 21.0 mmol) in the 50 m
of DCM and BO7 50 miNof DMF was cooled to -78 C fol | owed by addition of

oxal yl 26hl atige séiddon /s ﬁenz&l%—l‘mpﬁbr Hlf’?frﬁﬁlé §I &%téﬂq&g&i 99 ?‘2& ure was

stirred at room tenperature e conpletio he reaction
mi xture ( TEAISPIPI ¢ dgluenesvaspadded Lrwessan’ Fﬂ'eacgénfgﬁ1\ﬁé923 Bemmaotpacet yl

chloride ( Bedtigh maie waﬂ'%eﬁt@dlaﬁﬁzw’d ﬁr 30 !A\‘téroﬂﬂefbf)m%re%ﬂ BOthé redHig 0- benzoi ¢
acid net hyl_. stg(rn_gn 10 dded triet %ﬁ;\m ne (2.47 m, 17.78

mmol ) fol | d&?WtPW)'o?‘eie%%'HQW (Palas §yarortest fyarvpessounger 17, 78
mrol ) in 10edmtecmremm The raskziae Wias purifiextoy celumashediatdgeabhiton 2ffi€a fsor 12 hr.

eacti on mag i Songend o dREEAR ¥ & HethEnlsd sl bt e MohL” T,

resi due wa$!-¢R9.i76i%8d. by colunn chromat ography on silica (60-120 M using

et hyl acetate/ hexane (5:95) as the eluent to provide the title conpound
(1.70 g, 31% . 3-(2-Benzyl oxy-thi oacetyl am no)-4-chl oro-benzoic acid net hyl
ester 25 WD 2007/ 107758PCT1GB2007/ 001012 146 To the sol ution of

3- (2-Benzyl oxy-acet yl am no) - 4-chl oro-benzoic acid nethyl ester (1.709, 5.10
mmol) in 20 m of toluene was added Lawesson's reagent (1.039, 2.50 mmmol)
and the reaction mxture was heated at 120 C for 2 h. After the conpletion
of the reaction mxture (TLC nonitoring), the reaction m xture was
evaporated to 5 dryness under reduced pressure. The residue was purified by
colunn chronatography on S|I|ca (60 120 h@ u5|ng ethyl acetate/hexane

N\ o " o P~ — A



A sol ution of 2-Benzyl oxymnet hyl - benzot hi azol e- 6- carboxylic acid net hyl
ester (0.10 g, 0.32 nmmol) in 2 mM of DCMwas cooled to -78C fol | owed by
addition of BBr3 (0.06 m, 0.64 nmol). The reaction m xture was stirred at
25C for 2 h. After the 25 conpletion of the reaction m xture (TLC

noni t or i ngwo ®ol/erisen of NaHCO3 (20 nlL) was added at OBCEGH20e%em@eted with
ethyl acetate (3 x 50 nL). The conbi net?éor gani cs was washed with water,
brine, dri ebrlohBEomorhéthykethedomslspiiieRiie ated to get the desired product
(0.08 g, Crude yield). 30 2-Brononet hyl -benzot hi azol e-6-carboxylic acid
net hyl ester 807/ 807758PCT/ GB2007/ 001012 147 0 To a sol ution of

2- Hydr oxy ﬁ ot hi azol e-6-carboxylic acid nethyl ester (0.08 g, 0.40
mol) in5 of toluene and 1 mM of DW was added PBr3 (0.06 m, 0.60
mol ). The Praamitohcmzmmtmwnmﬁsl-mbm-rmdhatofd[ﬂ@(B};iyurjmam a0 p, mmﬂﬁrmcm;i trogen 5

t h t t
tater (26 QW (FE richuss UBEE b 2760k SRR o Br B B4l B T T
conbi ned oryad)- J@e\re%:ttvragrﬁ@dewa{s Istineet @tr25°® far rfr’eh fiiter dlop Qm@@l)m‘ th‘er I ter ed

d tr Seh 46
?rErX acr:rglngegzééaaitm nib@urg §TLE Renfisig), %@mﬂ&?éﬂﬂérrc%%\%@%& » wabddea P oBghene

Benzo[ 1, 3 1@I"%j SXErdeh it pityacefate (%’Cﬁo\'@)igﬁ% comingd pregficsvag washgdny dr oxy
benzoni tri Iwh(\r@t@ lorine 3dvied (Naasio)), filerddamd conterbidtedia getitld aekigt pysaeimet hane
(19. 25 g, g)eqznd pot assi um carbonate (25.50 g, 184.90 mmol ). The
reaction mxt re h ated at 120C for 2 h under the nitrogen atnosphere.
After tlRe conpletion of the reaction mxture (TLC nmonitoring), reaction

m xt ure wagxempleshat 9-(£-9 BRI L ol ed to the
reaction 22 m X{ re ar(rd gﬁ‘éact eéﬂ?uelﬂ%gmgr%’gﬁwé&tog; tﬁ@ﬁ agtgt ate (3 x 100
mL). The cORBFA®Eor ganic |ayers were dried over anhydrous Na2SO4, and

evaporated to dryness under reduced pressure t ive the title conpound as
yel | ow solid B4.8% . N-Hy Spen 'Fr oxol e- 5- car boxami di ne
25 WD 2007/10Z 5@)%&/ b Tl 4 S a &0 utl on of

Benzol 1, 3] & oxol e- 8- car boni tril (5 33 9Fmof§Nin Et OH (100 L) was

added hydrcnsxd armuamhmf@ednt-erdmeeﬁ’yr ﬁr?azGIo [64- b?Qyﬁ'ﬁHél()zoa#‘ ABERN2- 71 9,
d Tor 12 h After the

67.9 ction uxe
conpl e '“oﬁf‘ﬂé’ ragé’@‘t’?"%nls@ MBS SR érq 'ﬁ'g?"rc"t%‘ﬂé(dw{’ﬁ'i’zé‘% (tn@ent r at ed,
added Et 0H5§|4dnrﬁolf ana mta&rumTrtaebdnatet BaBg, T2 pvaf)OTHa redction detiureadisc ed

pressure a 0 78. 689 .
Br onpacet yPﬂBér&(s)rgnpa% 8& 4 h ﬂrlc}etl]g'ut% ﬁ A8 %hgﬁdﬂ &on mrx?urg 'was
N- Hydr oxybevm?@[a};e@}fd|dme$%u5da:aed1mdmrehsne ad 4@ cpsidde Stasnpaifipd dgd K2CO3

(0.38 g, c&&nﬁ%ﬂﬁnat&ﬂ?@ph‘&%@rﬂcg%ﬂﬁ Miﬁsrﬂ@%&&f%e@ﬂeiﬁexaﬁgg% E@ragl5 min.

After the conpletion of react| on noni torl Vet er (25

) wagl addEd=ldeH t%ﬂ'?"éﬁ'?t@& tifeteerweHid (3% 0afe%). 3HNNMB @_MSO Thet08onbi ned

or gani cs \A@mzy\@ssnezd(sv\rzﬂhmt(em 7@0@@4%%9@&1(—#‘%%:; i)l 6gs@ad and

concentrat ed Thg rez@ﬁe Qjﬁ urified over silica gel (60-120 M 5%
Et 0Ac- Hexafe) 5d §&0 %Hh 0 B URL nadfaedy) RE795.50 &ihee 47 (Exanpl e
323): (a) Ethyl brom)pyruvate Et OH, (b) LAH, TI-IF (c) PBr3, toluene; (d)

gi ?4d:\/]e|t ﬁgégs%Hg'r@Fa;%ﬁE?g %’gd%egﬂﬁ'ﬁ%w%ﬂﬁﬂwaWza@é‘!eer N 0 25To an

i ce-cold solution of 4-nethoxy-thi obenzam de (Q.50 g, 2. I) i n ethanol
ction mxture

(25 nl) was added 4riath i ) 2
addi ti on of e r%r—em) at e (056 2. The T
was hegs edpat ~ADN007/ RIRGY/ GB2007/ 601012 149N65C flor M2 After the

conpletion of the reaction m xture (TLC nonitoring), the reaction m xture
was evaporated to dryness under reduced pressure, water (25 nL) was added
and extracted with ethyl acetate (3 x 50 nlL). The conbi ned organi cs was
washed with water, brine, dried (Na2SO), filtered and concentrated. The
crude 5residue was purified over silica gel (60-120 M 10% Et OAc- Hexane) to
get the




desired product (0.38 g, 48% . [2-(4-Methoxy-phenyl)-thiazol-4-ya-nethanol
/01-1 10 To an ice-cold suspension of LAH (0.08 g, 2.07 mmol) in 10 m of
anhydrous THF was added a sol uti on of

2- (4- Met hoxy- phenyl ) -t hi azol e- 4-carboxylic acid ethyl ester (0.26 g, 0.98
mmol ) i n S5WO2097/107T158| F. The reaction m xture was heat eBCTEBI87/@082f or 1 h.
After the conpletion of the reaction m3#ture (TLC nonitoring), the reaction

n} xt ure wasTcoal egoltiton0Cof W@L(erbrc(rﬁo @ud%lb pﬁiﬂiﬁﬁﬂylﬁ@mo@/}% @iﬁuér@-el addi tion
of 15% 15 re tin
sol ution wal%%gf_g'ﬁ?é :(Beﬁ]?? hdr %]unh?ogé g@'ﬁ“’ﬁﬁ’d‘s E(Mfo Wt ?‘gﬁe@@"ﬂ V't‘r?"gduceg

pressure; Ve£8rm(29. mwﬂmsaraijde@asaeﬂjtrm(rereatidiremmmwoeuﬂwhoamatm*se (3 x 50

m.). The cofghh mmﬁ 2804)

filtered and C@ﬁ(ﬁgﬁ%@@{ﬂgﬁ II){@&‘mve t go)g%m rgag)% %Bdﬁﬁoq%sqhéfgd%

4- Br onoret Rpdihe reactr%tm&xgﬁwwte)ﬂa@ nm@o’p@rs;ndesthemutmgeraamsmeren of

[ 2- (4- Met hoprign RERIYH kniktiveagad cdbiad! tb- rH@rﬁh@rﬂBératﬁ%%@d wﬁerS@tSrmalQ gn3m of
he reactio

t ol uene was c%% PBr 3 éﬂ) 07% m xt ure was
25 hoat ed &TIIHNLSPTP t %PCﬁﬁtﬁrH&e?Pn@H"ﬂﬂgsfﬁWCelayw wigre drigg
conpl et i on cwér antgdioaadia,S0,, wubuﬁrﬁare(ta'd.ﬁ O edsQirdBe Jedutddt Sresdudd THe) Was

added and h e mi ned organics
was V\/ashedec\)ém ﬁ'ﬂvvat es\r%}rﬂeﬂeB go“f{% Nﬁé@&ﬁ‘ﬁ °“?W‘é?%g‘?ﬂa@ ”%'Eﬂlﬁtgﬂtrat ed to
get t hel0descplat/ bewedﬁﬁm) a&@sgglummepm\m t8e hiteneorat®uidEOaitn, @5%24) : ()
Propi oni ¢ anhydri de, K2CG3; (b) NBS, AIBN, CClal (c) 2,6-difluoro-3-hydroxy
benzam de, , . DME. WD 2007/ 107758PCT/ 6112002/_001012 150

3- (4-Chl or ﬁﬁ?ﬁ&Sﬁé?'ﬂWm(“ﬂﬁﬂ?f&;’!d%h@?tdeiﬁﬂeb}yymhn-Z-Pmmq;m-c anhydri de
(0.75 nL, %erfamigel ) was added to 4- Chl oro- N hydroxy- benzam de (0.509,
2.89 mmol) and K2CO3 (2.0 g, 14.48 mmol ). The reaction m xture was heated
at 100C for 30 mn. After corrpl etion of the rgacti ong n@ (TLC 10
monitoring), th L ‘r@fre was cool ed to[0C] agded wat€r (25 nL) and
extracted with cetakla S‘gﬂ 50 ). fd or geni csons washed
W th Wth5 brine, dried (Na2 %342 filtered and concentrated. The crude
resid vvas purified over silica gel (60-120 M 5% Et OAc- Hexane) to get the

desired pr dducsolfion2® 3g5-AM@%Miazalds,4-b] pyndm-z-ylmethoxy)-z 6-difluoro-benzamide

oVl oA B 8 W ke
CCl 4 (10 nend {hesreaclivadninBS Was stited a’123°3: furdlZ)h @midr AycBdYeh AmBshhgre. o 0001
nmol The # d,.at e under. nitrogen

at m)?spher eﬂ:‘@a}t%g'eértlgﬁ rmxié'ﬁ(;érjrp grﬁ%ﬁ&ﬁ? {{%htggr %%Dgt% ?:ocr?ﬂm 51‘;1} ?ﬁrﬁ@ WORi ? oring),
the reati yareratediocdniress endgiordiced Prasside in aivs tomtiter camducdds phgssur e and

t he residueg 8. f 230-400 M
using 1% e%ﬁ@osmgttﬁﬂe%ﬁgﬁas eéwg%ﬁbﬁg/lm? g/ﬁg-xdms}l%b (]ﬁ‘?%@mt (0. 129,

30% . Sche %ﬁ%ﬁ%zﬁbg)ﬁ(maj’*mﬁ%(mt uéﬁ@(br(sb}H) 8.18 (br's, 1H),

2, 6-di f | uoB@7 Jbihy dHPxpd BERZBINS, diey). ME BSB, (36Mr), HHME (method 1) Rt = 15.85

2007/ 10775 PCT/ GB2007/ 001012 151

54- Br onone y1 5- et hyl - 2- phenyl -2H (1, 2,3]triazole 11M To a sol ution of

(5- Met B§I - 2- phenyl -2H-(1, 2, 3] triazol -4-yl1)-nmethanol (0.25 g, 1.30 nmol) in
10 mM of t ggi,g% [ e reaction

m xt ure vvagkélga é’:‘d@%@ ?5}5&“&@% dé]d%g?lf : geﬁ%?or{ﬁgphere. After the
10 conpl et Plpyridin-3-yimethawyi-benzamida ure (TLC nonitoring), water (25 nL) was

added and extracted vvlth et hyI acetate (3 x 50 rrL) The bi ned organi cs

was washed wi tR w@ dr| ed (Na2S&4), re : oficentrated to
get the desirfed pr yeIIo Schenme 50
(Exanpl e 33 N CuCN,: Py bﬂH e; (b) am'\he hyﬂr ocHPL de,

et hanol ; (c chl oroacetyl chlori de h&d) 2, 6-di fl uoro- 3- hydr oxy
benzam de, K2CO3, DMF. Br abi (NOH "




I\ d EN o-C'<NH2S 20Thi azol e-2-carbonitrile To a solution of

2-bronot hiazole (1.0 g, 6.09 mol) in 4 mM of pyridine was added CuCN (1.09
g, 12.19 mmol ). The reaction m xture was heated to 150C for 3 h. After the
conpletion of the reaction, pH was adjusted to 3-4 with 1IN HCl sol ution and
25 extract s wthrsehyl acetate (3 x 50 nmL). The conbi redGBrOgaMNIMES WaS
washed with water, brine, dried (Na280W¥B, filtered and concentrated to get

the desiredopr adusdiutiol. 4k 93~(§%9&no,thﬁﬁba\ll@QYM]%QaE@ﬁ%{h%%érﬁ&}Q12 152

N- Hydr oxy-t hi azal e xam di ne a solution

Cht agol o) 2 PEHFRN (108 T8 AR M BbotamSonn DIOHER St J-metish-rdded

gydr org/l aq_‘ntmtmtmm?nwwlmmml@ BB12) g7. GS2 mmol) lé\ﬂdlde@%ééé@&ﬂ&re@@tﬁ?ﬂ gi h3- 40
mo S r or er e

conpl et i onh']g%‘d["teeh{:ebIr rtfeé;gto i @%ﬁﬁ%e%&(tﬁ % n\g@ﬁogps {qe}]ﬁgﬁjﬁm (@?a@ n¥ent r at ed,

added ES0HOLMF7 frinalewasdherTarsiefiiahd thatreacias Mtapwaameatedlaﬁ'mﬂf’@ éstueed pressure

and used a f ( 5 r yi el d).

10 5-Chl orgjrrrlg%wme Mro%?:?@l%-ég- ﬁ%[[%e ﬁ)xadl azo e %25 ﬂ] goco%%dfdfn rl(‘;'rgrgacet yl

Chl ori de (?@p%t“reﬁfﬂd@drfﬁiﬁﬁ (2ReL)and caxtrecieduthay eampeynd wita s8ilvbacetate.

car boxam diThe cobiked Sr,gaﬁc @er@@r& dAdtfloVs? Ghig dfckis NSO/ aﬁ@ c(@ptated thhe
reaction mxture d@gr r?ﬁ at 100C for 15 min. After the corrpl etion of the

reaction mud§Fe RIESEYenghe \FRMBPUND guqeL)quéeé:l Rd&auIRg
extractléd whtomatigrgphy ma]l@ae(zamm M)) usfhgg stiihaceteteh hevele qaQaM) asstheas washed

Fest due. vaSSh! Prercfti B el ds btk 54 800y TEBEPE: BREE T AE) 10 e
t he desir edPMpOciac400(I9H2)88 @, 142898H)a6.64 (sBaH)e7.80Kmd1H)20.8847e7e(nh 2Hj, Exanpl e

327 t | ' ; DCM  (d
BS Al BN, TR 2@";%'@""”5?%%“5 5 5 RREETR IR A TOES aneeh e O OL 1

N- (4- Phenoehpd R 7 1308MmiR de WD 2007/ 107758PCT/ GB2007/ 001012 153 To an
i ce-colid sol ution of 4- phenoxy phenyl amine (1.0 g, 5.39 mol) in 10 m of

DCM dded triethyl 5. 93 fol l owed b tyl
chl o\rl\?zlea(giiv@ﬂ@—%@% %‘3’0 é‘wr'@'é'éx'116'wwrg!mtzcwef'\?ﬁ§%£§e ﬁwbilém%gi 25C for 2

h. After tRehaetipkgtbendarafdet he reacti on mixture (TLC nonitoring), water was
added extracted with DCM (3 x 5 50 nL). The conbi ned organics was dried

(Na2st4), filtered and c ntrated to get thenjesgredsp @n (1.20 g,
crude yield). -P _@_ﬁnﬂg_t_m_o_a&;eta'& 79/ Ta solutlon of
N- (4- phenoxy- -ac (1 20 ‘ Nin 10F M ownd ol uene was

added LaweS5on' s reagent (1. @ 3. 70’ . The reaction m xture was
heated at 120C for 2 h. After the conpletion™of the reaction (TLC

rmgi t or i Ng¥o akblutitreci3a@droranhEzslols, bIPARIIEI-FRMtRIXGR, exagldbmness unﬂer

reduced, pr r wa um, chro raphy on

i 11 oot boBa e €B .02 AR S Al BLa e By s e s R Bt 1o

provi de t hisibuiyistaanamyirpidupmdol¢ (0. 78 g, 0.8DmAR)).and degassed the reaction mlxture

2- Vet hyl - 6yqp BN

N-(4- phenoI<y phenyln?-@?ﬁ%ggﬁgﬁ %kr}l@nc?% ﬁ‘sﬁga"agﬁ‘%@mo@ 4Jb 0?37 m of DCM was
added Br2 [nedwasithengadged apghing r‘éﬁC@WQ@l’e wae heated ot 12A°Gioxd2heingdd was heat ed
at 45C f or th% ritrogéh bﬁ{osbﬁ'@e Cﬂi@%&‘tibﬁ’ﬂm&ﬁre W&@ tHe‘ﬁ%Bib@fb r(:gﬁ‘nq?" AR 1 ng), the

reactl C{?lél’e or ated under reduced pressure e resi due was
basi f i | Nﬁ!&i% Wdcﬁ%‘tréﬁﬁd Becpappung Wht%h%P?ﬁWea'ﬂ'@tCaﬂ’@'"ethe conbi ned
or ga][n 03 \llo\a'gamc(hye:edverd HoseA4) anhfyudotIeNe@cnnahmapﬁeteﬂaé @r@nes’s'mﬂdé.ﬁs: due was
purifie r i lica (230 et
Deet at of helaEed MG PRRL QAR Nag Ritiey's5 BalbP R aaPE B Gifbund (0. o8
g, 10.39 .(230-400 M) using ethyl acetate/ Hexane (40:60) as the eluent to provide the title

compound as yellow solid (0.032 g, 32%). 'H NMR (DMSO-ds, 400 MHz): § 3.73 (s,

30 3H), 572 (s, 2H), 6.13 (br s, 1H), 8.40 (br s, 1H), 6.97 (s, 1H), 7.12 (m, 1H), 7.42 (m,
1H), 7.90 (br s, 1H), 8.18 (br s, 1H), 8.48 (s, 1H) and 8.75 (s, 1H). MS ES+(401.26),
HPLC (method 1) Rt = 15.61 min.
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To a solution of 2-nethyl-6-phenoxy-benzothiazole (0.06 g, 0.24 mmol) in 5
m of CCl4 was added NBS (0.039 g, 0.22 mml) and AIBN (0.004 g, 0.024
mrol ). The reaction m xture was heated at 100C for 2 h under nitrogen
at nospher e WOMMEH7{e conpl eti on of the reaction m xt uPET/GRHT/MdN2t ori ng) ,
the reaction nmixture was 5 evaporated 1% dryness under reduced pressure and
t he resi dueExangple 802: 2| cebifiiyros | S4pivenyh thiaml o}, 4 apbpridim 28Arhéthaxy)2 30- 400M
using 1% et@ﬁl %Rt at e/ hexane eluent to give the desired product (0.005g,
6.39%) . €MI&%e 52 (Exanple 330): (a) NBS, AIBN, CCl 4: (b)
2, 6-di fl uoro- 3-hydroxy 10 nzam de, K2003, DMk - Br hyl - qui nol i ne
15To a sol uti onNgQf s7- NP #mol ine (0.10 g, S/(r_upﬁ il of cCl4
was added NBS[|(0.]14)e” 0. %7 mol Y an ) ¢ 0.1 The

under nitrogen a phere.

(TLC nonitoring), the reaction

reacti on mimturé€ Wwhs heafed @@NH00C f or
After the conpletion of the reaction m xt

m Xt ure waspg£vapo t gr diyAs } d e g and . residue
o pUr L e b o B e o B S e 06

et hyl acet REBFHBIIS 209, Fetming)) By 4/ B! MR asd walgr (-Gl ¢as @ddesbrignyis 894 .
Exa{rﬁl es 31Brdhda ogd_TQm’aztEg,%)ghg ra%ﬁon laad BELEFRAN Pifos ﬁat&%@f%b,&ﬁsé’ﬁ&o?y.%e}'\/e[? f
synt hesi se cording.to the ow ng general procedure: .solution o
reactant ( i?&i%ﬁn gﬂﬁﬁ'/gr“ﬁﬁs e@ﬂﬁ-se%‘?g %H@atgﬁ ?%'9‘"?5? BY ﬁg‘ﬁ%qnﬁftﬂ’fgﬁ‘é%’ﬁﬂﬂenzam de
]SB) gzdhpotMQm’r! wpispiined paltadivrCjll) (TOE0 pe@09$ email Thelreactiars nbitire ved at 23 C
or u e tio ture was evaporated to
dryness ungfeérg{éperyéhgg%e@g‘igﬁc?éemgélgmtoge ?ténglgg"&ée‘vr\}‘}e{ts@r% %ﬂﬁ@?%&y% col um
chr onatl&gr dpnfion mixire (04 menitegnat Weter 6 enla ek hdseaandaextradied withuethyl t o

i d hes o X LPQ: i bl
2 o e oW R AL ks T

t hi azol - 2- yNASGb ¢t @R9 SATERIrsied. Ther ¢rus esidua waa purified Qusr siiea asl| -
pheny1) - t hi(eaeae@my boBt ROy HexdR) 26 Gbbe RREFdd ROdsEhe80 gNifBCadaN I\ S

F3C . SIrn .. 9 H ct A

5 b omomet e oo, TR AR SOHEE 700 VREL 3 4 @) 21, 7.10 (m, 14, 7.41-7.56

2- Br ondfet hj!yll‘lH}, (7435 ﬁfﬁ,fﬂl‘l)l,(ﬁ.wm‘h,hjﬁ); 871 (br s, 1H) and 8.88 (br s, 1H). MS ES+
(398.09), HPLC (method I) Rt = 16.07 min.

Scheme 38:
F
s (o] 873 Cl HO/(;/H(NHZ 5/\>_/0‘Q7F
¢l cl = ~
NH, A N F O N F CONH;
X X K;CO5, DMF
Y ¥ '

X=Me,Y=H: Example 303
X=0H, Y=H; Example 304
X=F, Y=H; Example 305
X=0CF3, Y=H; Example
307

X=Cl, Y= H; Example 306
X=H, Y=0H; Example 308

20

4-Chloromethyl-2-p-tolyl-thiazole (Representative example)



phenyl )-thi azole Quantities A, B; C volunme DVF 0.309) 1.10 nmol; 0.17g,
0.99 mol ; 0.529, 3.5 mol; 2 mM 0.04 g, 0.01 mol; 0.02 g, 0.01 nmol;
0.05g. 0.30 nmol; 2 m Ethyl acetate: hexane ratio 50:50 50:50 Silica
230-400 M 60-120 MYield 0.035 9, 8% white solid 0.017 q, 33% white solid
1H NVR Mizwo ovia@r 6, 400 85.58 (s, 2H), 7.15 (d, J= 8r8DGBm7/doliH)12 7.3_2 (m
2H), 7.44 (m 1H), 7.89 (br s, 1H), 8m®(m 2H) and 8.18 (s, 2H) 15E i 5;

671. tg ( 2n‘iﬂera1§olutib364)l b@%loﬂohcétdn& cBéh% %Hlto ek : (5 1) %l)ﬁ%s gbcﬁeds 1H),

+ 4.97 415. 23 HPL

?ng) ( g] ?? lg gtha%nﬁud%w%@% 5 mm% ang the reaction mixture was heated at
2, 6- Di f1 uori@e8> for(#h Aftérl the rconmpletien yf mberaacttwgtrhikta?eﬁm& ?hbﬁitbfnhgaxgie- bfnzam dg
2- ( 3- Car banp difluaora- X nzot hi azol e- 6- carboxylic aci
et iyl est drecRaof ket ST 6 RS fndes eiceg bs i e Berripia 200w
2- Br onorret iwes- Awiidd orerf silicer gaid2Xb400- phahfd FtOAc-Hexane) to get the desired

product (0.49 g, 67%). The other derivatives were also prepared by the same general

method.

3-(4-Chloromethyl-thiazol-2-yl}-phenol

s%m
=N
10 OH

To a solution of 1,3 dichloroacetone (0.42 g, 3.26 mmol) in toluene (5 mL) was added
3-hydroxythiobenzamide (0.25 g, 1.63 mmol) and the reaction mixture was heated at
120°C for 1 h. After completion of the reaction mixture (TLC monitoring), the reaction

15 mixture was evaporated to dryness, added water and extracted with EtOAc (x 3). The
combined organics was washed with water, brine, dried (Na,SOy), filtered and
concentrated. The crude residue was purified over silica gel (230-400 M, 10%
EtOAc-Hexane) to get the desired product (0.14 g, 38%).

20  Scheme 39: (a) 2-Benzyloxy acetamide, DMF; (b) BBry, DCM:; (¢) 2,8-Difiucro-3-
hydroxybenzamide, K;CQs, DMF.

0
o O oBn O B 0
B a | >~ | >~ ¢ { p—/ F
r . N - . N —_— N F NH
2
X X X X Q

X=H, Example 310
X=CI, Example 309
25  2-Benzyloxymethyl-4-(4-chloro-phenyl)-oxazole (Representative Procedure)
O  ©0Bn
| »>—/
N
Ci

To a solution of 2-Benzyloxy-acetamide (1.40 g, 8.56 mmol) in 4 ml of DMF was
added 2-Bromo-1-(4-chloro-phenyl)-ethanone (2.0 g, 8.56 mmol) and the reaction



t hi azol e 2- Brononet hyl - benzot hi azol e-6-carboxylic acid nethyl ester 0.14 g,
0.40 mmol; 0.079, 0.04 mmol; 0.169, 1.2 mol; 2 mM 1.40 g, 4.89 mmol; 0.76
g, 4.40 mol ; 2.379, 17.12 mol; 15 m 50:50 50:50 230-400 M 60-120 M 0. 005
g, 2% white solid 1.20 g, 64.8% white solid 85.59 (s, 2H), 7.12 (m 1H),
7.40 (m 1m0 20878758d, J= 8.40 Hz, 2H), 7.87 (br s, 1HCT/@BBO7/{idN12J= 8. 80
Hz, 2H), 8.16 (br s, 1H) and 8. 27(s, 11—@1 83.91 (s, 3H), 5.74 (s, 2H), 7.12
(m 1H, 7 rdi@tutevddHeated. £ A3¢0rforss h tidler nfirofer tmodphels. Atetie comgdlelion 8. 18 (br

T 108 MM e o bR e B byt oo Gy 17 109

3- ( 3- Benzo[vith33tiai asetdie 3 ¥ 50 (L). Tha roxbidediggknis was washed with water, brine,
yl met hoxy) c%e@ﬁ%&ba’)?ﬁ&r&?%@éﬂn tjated The crude resu‘ue was gunf‘ ied over silica

2, 6- D|quor03 thox pen thi azol - Xyl -benzam de N-O, . Br
Nis B/ gel {04 10% Et © Weudgﬂpe@wct(é@eﬁié 11, 3]
di oxol-5-yl1- 5 br ononet hyl - [1 2, 4] oxadi azol e

ot ;0. 512 o adly L HRAE ot BsBa s Orar. %, 10
g, 1.40 rrrml }}\/

Cl

A sclution of 2-Benzyloxymethyl-4-(4-chloro-phenyl)-oxazole (1.10 g, 3.6 mmol) in 10
10 ml of DCM was cooled to ~78° C followed by addition of BBr; (1.76 ml, 18.0 mmol).

The reaction mixture was stirred at 25°C for 2 h. After the completion of the reaction

mixiure (TLC monitoring), solution of NaHCO; (20 mL) was added at 0°C and

extracted with ethyl acetate (3 x 50 mL). The combined organics was washed with

water, brine, dried (Na;S0,), filtered and concentrated to get the desired product
15  (0.5g, 49%, crude).

Examples 303-310 (Table Q)

The compounds of Examples 303-310 were synthesised according to the following
20 general procedure: To a solution of reactant (A) in 2 ml of anhydrous DMF was
added 2,6-Difluoro-3-hydroxy-benzamide (B) and potassium carbonate (C). The
reaction mixture was stirred at 25 °C for 24 h under nitrogen atmosphere. The
reaction mixture was evaporated to dryness under reduced pressure and the residue
was purified by column chromatography on silica (60-120 M) using ethyl
25  acetate/hexane (50:50) as the eluent to provide the product compound.

Table Q
Example 303 304
. . 2,6-Diflucro-3-[2-(4-hydroxy-
2,6-Difluoro-3-(2-p-tolyl-thiazol-4- imorldl i
Product yimethoxy)-benzamide phenyl)-t}'lﬁllt:}aﬁ;);1 :‘ i!clllémthoxy]




50: 50 50: 50 60-120M 60-120M 0. 13 g, 32.67% white solid 0.035 g, 23% white
solid 65.66 (s, 2H), 6.14 (s, 2H), 7.10 (m 2H), 7.38 (m 1H), 7.45 (s,
1H, 7.56 (m 1H), 7.90 (bra, 1H) and 8.18 (bra, 1H) 83.82 (s, 31-1), 5.27
(s, 2H) 7.07 (d, J=8.80 Hz, 2H), 7.12 (m 1H), 7.42 (m 1H), 7.71 (s,
1H), 7.89 wo206Hp77and 8. 14 (br s, 1H) 376.16 377.21 8,PdBGHEROBOINES. O3 324
325 3- {1 13- (4- Chl oro- pheny1)41 2, 41oxi8di azol - 5-y1] -

et hoxy) - 2,[6-difTuor o-[benzam dg Cp fTuoro-3-f(5- et hyl:- 2- pnenyl ZHF
[1,2,31triazo| 4y|rrethoxy b de .K1 411 N "' Ca "N
Br iiNO C NHZNOC—TV‘*N--- N
5- (1- Bronmg- et byl .z 3- o-phenyl )1, 2, 4] oXadi e
4- Br onorretihy 1spadiet hy1 2- phe - 2 §] t r| azol e 0. 0.0 nmoll; 0. 05
g, 0.34 mmol; 0.189, |1.33 mm 37g, 0.90 pmoll; 5 50 mmol ;
0.449, 3.3 mol; 5 m| 50 0N5o 6Q= 12BoNh, N F CONH,
HO
Reactant (A) 4-Chioromethyl-2-p-tolyl-thiazole 4'(4'Ch’°r°“;f‘i’r¥;th tazol-2-yl}-
Quantities A; B; | 0.100 g, 0.4mmol; 0.069 g, 0.40 mmol; 0.25 g, 1.10 mmoi; 0.17 g, 0.89
C 0.18 g, 1.30 mmol mmol; 0.535 g, 3.87 mmoal
Yield 0.022 g, 13%, white solid 0.012 g, 3%, white solid
H NMR 52.36 (s, 3H), 5.28 (s, 2H), 7.09 (t, J= | &5.25(s, 2H), 6.85 (M, 2H), 7.09
(DMSO-dg, 400 | &40 Hz, 1H), 7.33 (d, J=8.0 Hz, 2H), | (m, 1H), 7.40 (m, 1H), 7.66 (s, 1H),
MHZ‘;’ 7.40 (m, 1H), 7.75 (s, 1H), 7.84 (m, 3H) | 7.78 (m, 2H), 7.85 (br s, 1H), 8.13
and 8.13 (br s, 1H) {br s, 1H) and 10.03 (br s, 1H)
MS-ES+ 361.14 363.14
HPLC method
no.. Rt (min) 8, 16.63 8, 14.53
305 306

2,6-Difluoro-3-[2-{4-fluoro-phenyl)-thiazol-4-
yimethoxy]-benzamide

3-2-(4-Chloro-phenyl)-thizzol-4-yimethoxy]-
2.6-diflucro-benzamide

”}L_)ﬂ

s i«

S:}\/Ci

ol

F CONH,

Cl

ol

CONH,
4-Chloromethyl-2-{(4-fluoro-phenyl)-thiazole

4-Chloromethyl-2-(4-chloro-phenyl)-thiazole

0.156 g, 0.65 mmol; 0.10 g, 0.58 mmol; 0.27 g,
1.97 mmol

0.06 g, 0.27 mmol; 0.04 g, 0.27 mmaol; 0.12 g,
0.93 mmol

0.06 g, 25%, white solid

0.035 g, 34%, white solid

5 5.29 (s, 2H), 7.11 (t, J= 8.80 Hz, 1H), 7.33-7.43
{m, 3H), 7.81 (s, 1H), 7.85 (br s, 1H), 8.0 {m, 2H)
and 8.13 (brs, 1H)

8 5.30 {s, 2H)}, 7.11 (m, 1H), 7.40 {m, 1H),
7.59 (d, J= 8.80 Hz, 2H), 7.86 (m, 2H), 7.97
{d, J= 8.80 Hz, 2H) and 8.14 (br s, 1H)

365.03 381.16
8, 16.18 8, 16.88
307 308

2,6-Difluoro-3-f2-(4-triflucromethoxy-phenyl)-
thiazol-4-yimethoxy]-benzamide

2,6-Difluoro-3-[2-(3-hydroxy-phenyl)-thiazol-4-

ylmethoxy]-benzamide




60-120 M 0. 06 g,

41% white solid 0.03g. 9.5% white solid 8 1.81 (d, J=

6.80 Hz, 3H), 5.98 (g, J=6.80 Hz, 1H), 7.08 (m 1H), 7.40 (m 1H), 7.66
(d, J=8.40 Hz, 21-0, 7.88 (br s, 1H), 8.02 (d, J= 8.40 Hz, 2H) and 8.16
(br s, 1H 8 2.39 (s, 3H), 5.34 (s, 2H), 7.12 (m 1H), 7.40 (m2H), 7.55
(m 2H), 7v8®B200r0788 1H), 7.96 (d, ' Jr 8.0 Hz, 2H) anBCBGBWOTAMOR, 1H)
380.09 345.20 8, 16.81 8, 16.18 WD 203/ 107758PCT/ GB2007/ 001012 157 326
327 2,6-DiffTuoro-3-(3-thiazol-2-y141, 2, 4] oxadi azol - 5- ylI met hoxy)-benzam de
2, 6-Di flugro-3-(5-phe -benzot hi azol -2} vyl et ho Mhzam’ de NN-O {(e
SN--Cl NiN-O sN SO SBr 1it op 1 N
5- Chl or ongt hy1- 3- tjjhi @azol’- 2-y1[ 1, 2, 41oxadj azol
2- br onomret |hy 1¥eghefioxy- benzot azol e 0.[18 g, 89 mol; 0,014 g, 0.89
mol ;. 0.369, 2.68 mmokn 2 0. P65 g, 0.p15 mmbl; Q.0 5 mol
0.008qg, 0./054 mmol ; 1 45: 50: 50 230- 400 M 60; 126"M (—10g. 33% | enon
yel l ow soljid 0.004G5¢168% white “&dM:d 35 73 ( 7. F1- €M (m 11-1),
7.37-7.43 |(m Flcl—oi) :90 (bra, 1H) and 8.{16-8 m 3H)

3

OH

4-Chioromethyl-2-(4-trifluoromethoxy-phenyl)-

3-(4-Chloromethyl-thiazol-2-yl}-phenol

thiazole
0.04 g, 0.11 mmo}; 0.02 g, 0.11 mmol; 0.056 g, 0.12 g, 0.63 mmol; 0.08 g, 0.42 mmol; 0.26 g,
0.38 mmol 1.93 mmof

0.008 g, 16%, white solid

0.014 g, 7%, white solid

55.31 (s, 2H), 7.12 (t, J= 8.80 Hz, 1H), 7.40 (m,
1H), 7.52 (d, J= 8.40 Hz, 2H), 7.87 (br s, 2H),
8.09 (d, J= 8.40 Hz, 2H) and 8.15 {br s, 1H)

5 5.29 (s, 2H), 6.89 (m, 1H), 7.09 (m, 1H),
7.28-7.41 (m, 4H), 7.78 (s, 1H), 7.86 (br s,
1H), 8.13 (br s, 1H) and 8.79 (s, 1H)

431.21 363.12
8,17.13 8, 14.66
309 310
3-[4-(4-Chloro-phenyl)-oxazol-2-ylmethoxy]-2,6- | 2,6-Difluoro-3-{4-phenyl-oxazol-2-ylmethoxy)-
difluoro-benzamide benzamide

2-Bromomethyl-4-(4-chloro-phenyl)-oxazole

2-Bromomethyl-4-phenyl-oxazole

0.07 g, 0.24 mmol; 0.037g, 0.24 mmoi; 0.11 g,
0.84 mmol

0.2 g, 0.84 mmol; 0.14 g, 0.84 mmol; 0.405 g,
2.94 mmol

0.02 g, 22%, white solid

0.04 g, 14%, light yellow solid

55.38 (s, 2H), 7.12 {m, 1H), 7.40 (m, 1H), 7.52
(d, J=8.40 Hz, 2H), 7.80 (d, J= 8.40 Hz, 2H),
7.88 (brs, 1H), 8.16 (br s, 1H) and 8.73 (s, 1H)

55.39 (s, 2H), 7.13 (t, J= 8.80 Hz, 1H), 7.32-
7.46 (m, 4H), 7.78 (d, J= 7.20 Hz, 2H), 7.88
(br s, 1H), 8.16 (br s, 1H) and 8.70 (s, 1H)

365.03

331.156

8, 16.28

B, 16.46

Scheme 40: (a) Acetamide; (b) NBS, AIBN, CCl,; (¢) 2,6-difluoro-3-hydroxy
benzamide, K,CO;, DMF; (d) Zn/Acetic aciid; (e) BBr;, DCM.



65.76 (s, 2H), 7.03-7.23 (m 5H), 7.35-7.43 (m 3H), 7.56 (m 1H), 7.90 (br
s, 1H) and 8.14-8.18 (m 2H) 339.20 413.24 8, 13.99 n/a 328 329
3-[3-(4-Difluoronet hoxy- 3-nmet hoxy- phenyl ) -

[ 1, 2, 4] oxadi azol - 5-yl net hoxy] - 2, 6-di fl uoro- benzam de

3- 13- (4- Chiway meBromisgr o- phenyl ) - [ 1, 2, 4] oxadi azol - 5-yl nmhcn;o]m@uﬁedi fl uoro-

benzani de 401NCla 02NCI 40a 1 11\1-0 B# 11111N0 it F C N- OFNH2
(a) 2,6-difluoro-3-hydroxy bengzam de, K303, DI\/F F(;O\IHZ

2, 6-difluoro-3-hydr @xy benza ﬂe K2CQCs,

5- chl or onet hy 1§ 3F ( A-di Hhugr Pt hoxd.3- thy_ph Wa&—azm e

5- chl or onmet hy’1-3- ( 4- chIo 0-3-nitro-p [1 7’_20 oxadl azo?e 0.109, 0.34
mmol ; 0. 059 g, 0. 34 0 169 1.20 mml . 159, 0.54 nmol; 0.085 g,
0.49 mml; 0.26 )| ;&2 M 5Q:50p0 @.a 60 120M 60- 120M 0. 035 g,
23% mte so 6Fq @p% m;@ﬁﬁpsg (s, 3H), 5.70 (s, 2H), 7.14
(m 1H), , 1H) %.40 (m 7.65 (M 2H), 7.91 (br s, 1H) and 8.19
(br s, 1H) . 76 FagpespH) 7,13 1H) pepe#® (m 1H), 7.90 (br s, 1H), 8.01
(d, ..I= 40Hz 1H), 818(brs 1H, 8.29 (m 1H) and 8.61 (s, 1H)

4-(4-Methoxy-phenyl}-2-methyl-oxazole

O
D”D‘
N
~o0

5  Prepared as per the method mentioned in Scheme 31.

5-Bromo-2-bromomethyl-4-{4-methoxy-phenyl}-oxazole

Br.
Q Br

|
N

~0

10 Prepared as per the method mentioned in Scheme 31.
3-[5-Bromo-4-(4-methoxy-phenyl)-oxazol-2-ylmethoxy]-2,6-difluoro-benzamide

Br. Br
0 Br O O
[ s [ > i
N —_— N
~.
~o 0 o
15
Prepared as per the method mentioned in Scheme 31.

Example 311: 2,6-Difiuoro-3-[4-(4-methoxy-phenyl)-oxazol-2-ylmethoxy]-

o © F o 0 F
[ y—/ _— |
N F NH, N F NH;
N o)
0

benzamide

20 O



428.27 411.15 8, 15.96 8, 16.20 WD 2007/107758PCT/ GB2007/ 001012 158 330
331 2,6-Difluoro-3-(quinolin-7-ylnmethoxy)-benzam de

3-(3-Chl or o- benzyl oxy) -2, 6-di fl uoro- benzamde NH2 F OSO F IPS d, a Cl
40 F NH2 O (a) 2,6-difluoro-3-hydroxy benzam de, 1<2003, DW

1- brormrretwoamwmmtsobenzene 7- brormrret | qui nol i ne 0POUGHNTIMO2MDI ;
0.071 g, 0.40 mml; 0.199, 1.40 nmol; B5x 0.209, 0.98 mml; 0.179, 0.98
mol ; 0.47 T a%o&!ﬁoWlS—[s-IBrd%oWE@théQy Bitbn§ P00l MlﬁﬁtﬁbZﬁz\é &idokg. 9, 10%
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was washed with water, brine, dried (Na,80,), filtered and concentrated to get the

desired product (0.02 g, 40%) as a white solid. 'H NMR (DMSO-ds, 400 MHz): & 3.77

(s, 3H), 5.36 (s, 2H), 6.99 (d, J= 8.40 Hz, 2H), 7.12 (m,1H), 7.37 (m, 1H), 7.71 (d, J=

8.40 Hz, 2H), 7.87 (br s, 1H), 8.15 (br s,1H) and 8.56 (s, 1H). MS ES+ (361.24),

10 HPLC (method 1) Rt = 15.41 min.

Example 312: 2,6-Difluoro-3-[4-(4-hydroxy-phenyl)-oxazol-2-yImethoxy]-

o © F o P F
N F NH, N F NH
o o
HO

A solution of 2,6-Difluoro-3-[4-(4-methoxy-phenyl)-oxazol-2-yimethoxyl-benzamide
(0.20 g, 0.55 mmol} in 10 m! of DCM was cooled to —78° C followed by addition of
BBr; (0.10 ml, 2.20 mmol). The reaction mixture was stirred at 25°C for 2 h, After the
completion of the reaction mixture (TLC monitoring), solution of NaHCO, (20 mi)
20 was added at 0° C and extracted with ethyl acetate (3 x 50 mL). The combined
organics was washed with water, brine, dried (Na,SQ,), fitered and concentrated.

benzamide

™0
15

The residue was purified by column chromatography on silica (60-120 M) using ethyl
acetatefhexane (50:50) as the eluent to provide the title compound as white solid
(0.012 g, 6%). "M NMR (DMSO-ds, 400 MHz): & 5.35 (s, 2H), 6.82 (d, J= 8.40 Hz,

25 2H), 7.14 (m, 1H), 7.38 (m, 1H), 7.58 (d, J= 8.40 Hz, 2H), 7.87 {br s, 1H), 8.15 (br s,
1H), 8.47 (s, 1H) and 9.63 (s, 1H). MS ES+(347.22), HPLC (method I} Rt = 14.00
min.

Scheme 41: (a) Thicacetamide; (b) NBS, AIBN, CCl,; (¢) CUCN, Pyridine; (d) MeOH,
30 dry HCI; (e) NBS, AIBN, CCly; (f) 2,6-difluoro-3-hydroxy benzamide, K.CO;, DMF.



9, 16.37 332 333 2,6-Difluoro-3-(3-nitro-benzyl oxy)-benzam de
2,6-Difluoro-312-(5-nethyl-2-p-tolyl-oxazol -4- yl)-ethoxyl-benzam de a 110a
NO2 Il SoFCONN2 NO2 (a) 2, 6-difluoro-3-hydroxy benzam de, K2C03, DWMF 1101F
4 NH2 FO 10 (a) 2,6-difluoro-3-hydroxy benzam de, K2CO3, DMF

4- ( 2- Br onowal foylesBs net hy1- 2- p-t ol yl - oxazol e 0. 10 g, orGBGAMOT/G01€@2061 g,
0.35 mmol ; 0.17 pi, 1.24 mol; 2 m 1-Béononet hyl-3-nitro-benzene 0.216 g,
1.0 mol; 0.17 g0 1.0 mol; 0,48 g, 3.& npol; 2 me_ 50: SOM&)&:S@ 60-120 M
60- 120 M 65. 3 211), 7).@m 111),;)&0(m 1 43‘77 (tf M= 8.0 Hz,
1H), 7.90 ( , —8215 (BraN o8 —J‘L ald_€ 33 (bra,
1H) = 62.34 T br 6H)\ 903 (t, J& Hz, 26 (t A0 Hz, 21-1),
704 t,J-880Hz ,721731(m H)f80(d J-80Hz 211),7.84
(bra, 1H and "% .a, 1H) M§OOPL @ ihite solid 0.022 g, 16% white
solid 309. 23 ?@ZN S FSchee 53: (a) Thioacetam de, DVF,
(b) NBS, Al | 4 (c) 2 6- Iuoro 3- ohydr oxybenzam de, K2CC3, DWF (d)
Zn, AcOH (e) B8r3, DCM 54-93-Met hoxy- phenyl)-2-net hyl -thiazole Owve A
m'xture of thioacetam de (8.0 g, 106.0 mol ) and

2- br ono- 1- (Buaméthenyyphisigl2-thethlPiiddopnone (2.0 g, 8.81 mol ) was heated at
140C for 6 h under niérogen at nosphere. After conpletion of the reaction

m xture (TLC nonit ofl , water (50 nL) was added and extracted w th ethyl
acetate (3 x 50N nThe: conbi ned organi cs was washed with water, brine,
dried (NaZBQ4) {Itered and concentrated. The crude residue was purified
over silicagel™230-400 M 2% Et OAc- Hexane) to get the desired product

5

A mixture of thicacetamide (16.0 g, 213 mmol) and 2-Bromo-1-(4-methoxy-phenyl)-
ethancne (4.0 g, 17.5 mmol) was heated at 140°C for 24 h under nitrogen
atmosphere. After the completion of the reaction mixture (TL.C monitoring), water (25
mL) was added and extracted with ethyl acetate (3 x 50 mL). The combined organics

10  was washed with water, brine, dried (Na,SO,), filtered and concentrated. The crude
residue was purified over sifica gel (230-400 M, 1% EtOAc-Hexane) to get the
desired product (2.5 g, 68%).

5-Bromo-4-(4-methoxy-phenyl)-2-methyl-thiazole
15
Br

S
! N}\

0

I

To the solution of 5-Bromo-2-bromomethyl-4-{4-methoxy-phenyl)-thiazole (5.0 g, 24.3

mmol) in the 20 ml of CCl, was added NBS (4.32 g, 24.3 mmol) and AIBN (0.4 g,

2.43 mmol). The reaction mixture was heated at 100°C for 2 h under nitrogen
20  atmosphere. After the completion of the reaction mixiure (TLC monitoring), the

reaction mixture was evaporated to dryness under reduced pressure and the residue

was purified by column chromatography on silica (230-400 M) using 1% ethyl

acetatethexane eluent to give the desired product (4.0 g, 58%).

25  4-(4-Methoxy-phenyl)-2-methyl-thiazole-5-carbonitrile



15(1.5 g, 83% . 5-Brono-2-brononethyl-4-(3-nethoxy-phenyl)-thiazole Ow 20
To a solution 4-(3-nethoxy-phenyl)-2-nethyl-thiazole (1.50, 7.30 nmol) in
the 20 mM of CCl4 was added NBS (2.60 g, 14.60 mmol) and AIBN (0.12 g, 0.73
mrol ). The reaction m xture was heated at 100C for 2 h under nitrogen

at nospher e WONMWREHNTE8Npl eti on of the reaction m xture (HCUGAYWATAMH2Zng), the
reaction mixture was WD 2007/ 107758PCH/GB2007/ 001012 160 evaporated to
dryness under r&guc pressure and the residue was purified by colum

chr omat ogr aphy on {si%gi_\ca (230-400 M using 2% et hyl acetate/ hexane as a

el uent to give~tpe d/esired product (1.20 g, 45%. 5

345- Br ono- 4- [@ t hoxy- phenyl ) -t hi azol - 2-yl net hoxy] - 2, 6-di f| uor o- benzam de
Br Ow To aOsofution of 5-Bronbp-2-brononet hyl-4-(3-nmethoxy-phenyl)-thiazole
(0.80 g, 2. bo mmol) in 5 mM of anhydrous DVF was added

2, 6- Di f | uormyr Bsdytidh @K 5-Bhsnezad-ahethoRy-gifeniflonetidy-Biaz8R0b D ARG MRbRHST UM
carbonate ( .0[6O r'c17i'70 smﬁlgi' BIJJe r@acg%gn mﬂrt%ﬂe vvaa% stirred at 25C for
24 h under |Tr5§¥|’1 NG NRFTATEH EUCTHE- 1P & Bv A SmetiRd Hedeqetion spdws ased t o
dryness undesatedgdl6€€@ ipmeerswae @n@ M. idier thei cdmpletiars ofpthe iréactich py vexel um
chromat agr aphiede $i4 4 - [ t h 0:50) as
t he el uent tgj\éper g(\_)/i%déie&v?ﬂé(l\fﬂ? e%élg(’]npagﬂr?gg%cgé%h gtﬁ@oﬂ%%%{e(mgggﬁ‘?ﬂQ%. 15
2, 6- Di f | uor'Ge3embrsd pEIanios yeaseasheq withiwgias) briney fiask (Ne:§-beftecediald  OVe 20To
g?g EO| uti %n%é‘ntratteﬁ. The cruhde resiiduei was pur}ﬁecé over si!i{:aﬁ gel (60-%206,“(’1'1%%’ EtOAc- b i d
- br ono- 4- ( 3- xy-phenyl)-thiazol - 2-yl met hoxy] - 2, 6-di fl uoro- benzani de
(0.50 g, 1. E‘%a‘?r%??‘gif% fﬁ?@e%%ﬂtrctgﬁga@ét/?)@saawe\ﬁé -added Zn dust (0.50 g,
ww) . The reaction m xture was heated at 120C for 1 h. After the conpletion
of the {heacd j,C L X1 TL N tQr | N r s added and pH
was adjlgstgdhﬂge tgl_né;%{et‘ﬁ#)&Mghh%%nnﬁé%%@%&ﬁagg%gﬁwﬁ‘%@ret hyl acetate (3
x 100 nl). Theoe@nbi ned 25organi cs was washed with water, brine, dried
(Na2sO™4) , filterel §$|i concentrated to get the desired product (0.22 g,
53% . Exanpl e 334,
2,6-Difl uoro- - (3- hydr oxy- phenyl ) -t hi azol - 2-yl met hoxyl benzam de WO
2007/ 107758PCH(GB2007/ 001012 161 A sol ution of
2, 6-Di fl uorlb-31443- net hoxy- phenyl ) -t hi azol - 2- yl met hoxyFbenzamni de (0.20 g,
0.53 Mol ) iy e g d = ot | Dy dition of 5
BBr3 (0.20 %?%gl.uq&f %%:Mei?ﬁgy ?@%’W?&ﬁ@%‘ﬁ% ]:?Oéw%agg\%ﬁ{'}rgr@ a? %gc for 2 h.
After the ORI Bt150m! Frmethrno wae phesed wink HGH eag oE € matrd°t@rThegpactivol ut i on of

NaHOCB 1620 niskrewass stkslest 28tC B4R, i ahRt@ €3 x 50
m.). The corrbirr?ed é}p?ani c%OCWaszmgﬁf%ggﬁ%?hﬁ%gw&#hﬁ%?ﬁk? qﬁ??%ﬁ éNaZSO4) :

filtered amPrEYmELni T raRption RXUER WS SYaReraiRt ite i ynesy Wl fpduced
chr onat ogr aEsyurenWsitdri (58 nflpvad 20idMI andi piy webk adiuskd Rcekalig! Raxene (50: 50)

as the elu 10 ' s .t Le. . conpoynd Aas ite solid (0.065 g, 33%.
T N VAR o ERpRE) WA ehigh i f8TBR BoEmE Wb BpRE sioaties s 1%y 37,
(m 1H), 7vevher vith walgr, Bip, drieddBa S86)), iteradiind @ntdntrbted td gt thddsredbr s, 1H)
and 9. 9% (@rodgw(g_zg%ﬁﬁfg@ggmg@go" HPLC (nethod 1) Rt = 14.95 nin. 15 .

M ni mum | nhi bitory ncentration ?M C) Testing Conpounds of this invention
were tested for antimcrobial activity by susceptibility testing in liquid
nedi a. M C2-Bromofiio-u+dmelighiyiHenPRekiazdIs-BicarbERy e S8 Ricihy18stepy a broth

m crodiluti g?e@hod according to the National Commttee for Cinical
Laborat ory andar-d8 (NgCLS) guidelines. (NCCLS. 2000. Methods for dilution
20ant i m cr obi S s&ept’i bility tests for bacteria that grow

aerobi cal | y- 1 d¥i tion. Approved standard M7/- A5. NCCLS, Wayne, Pa.)
Briefly, teg gonpounds are prepared in 100 pl of 1.6% DMSO solution in

mul tiwell glates. Several bacterial colonies froma freshly streaked plate
are transfﬁrred to.an agfrogriate rich broth, such as Mieller Hi nton. The
cel | suspen8itdh splutiongof d{4Methgxyphepyhgmety-thineplgioraprsyis. atd Bt ur t her

di | ut eds1: ater .25 gWasamaiol) i thieleo MiFCCIAkds SIdsP ARSI (0M6igS 0B sRAAsed i nto

the wells t @kl nd solytion so that the final v I's 200 pl.
The pl at os i At Ba15 g eTWP@h%e(ri%Q“Eﬁ%ﬂ?%‘ﬁasg‘?a'@%é 1992& it ai ty is
scored by byder anbagn aaimpsphert. siftec tthe plooipletied rof dbd IryactidmeniduE (RLalefi ned as
the I owest concentration inhibiting visible growth. 30 Conpounds of the
current invention were found to have antimcrobial activity in the MC
assay descri bed above. WD 2007/107758PCT/ GB2007/001012 162 Results Table
1 shows the Mnimal Inhibitory Concentration (MLC) of the Exanpl es agai nst
Bacillus subtilis 168GA Activities were scored as '"A" if the MC

wasm crograns/m, 'B if the MIC was 16 to 64 micrograns/m and 'C if the
M C was greater than 64 5micrograns/m . Table 1 Bacillus subtilis MCs
Exampl e Activity




Exanple Activity Exanple Activity 1 A33 C65 A2 C34 B66 A3 C35B67A
4 C36 A68 A5B37 C69A6 C38A70A7C39B71A8B40 A 72 B
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monitoring), the reaction mixiure was evaporated to dryness under reduced pressure
and the residue was purified by column chromatography on sifica (230-400 M) using
10% ethyl acetate/hexane as a eluent to give the desired product (0.078 g, 24%).

5 Example 313: 2-(3-Carbamoyl-2,4-difluoro-phenoxymethyl)-4-(4-methoxy-
phenyl)-thiazole-5-carboxylic acid methyl ester

MeOOC, o MeOOC | s o F
I 7
NF N F NH;
_— O

To a solution of 2-Bromomethyl-4-(4-methoxy-phenyi)-thiazole-5-carboxylic acid
10 methyl ester (0.05 g, 0.14 mmol} in 2 ml of anhydrous DMF was added 2,6-Difluoro-
3-hydroxy-benzamide (0.025 g, 0.14 mmol) and potassium carbonate (0.07 g, 0.50
mmol). The reaction mixture was stirred at 25°C for 24 h under nitrogen atmosphere.
The reaction mixture was evaporated to dryness under reduced pressure and the
residue was purified by column chromatography on sifica {60-120 M) using ethyl
15 acetate’hexane (50:50) as the eluent to provide the title compound as white solid
(0.025g, 40%). "H NMR (DMSO-ds, 400 MHz): 5 3.76 (s, 3H), 3.81 (s, 3H), 5.60 (s,
2H), 7.01 (d, J= 8.40 Hz, 2H), 7.12 (m, 1H), 7.41 (m, 1H), 7.74 (d, J= 8.40 Hz, 2H),
7.90 (br s, 1H) and 8.18 (br s, 1H). MS ES+(435.06), HPLC (method |) Rt = 15.86

min.
20
Scheme 42: (a) Triflic anhydride, pyridine, DCM; (b) 2,6-Difluoro-3-[5-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-y1}-1H-inden-2-ylmethoxy]-benzamide, Pd catalyst,
Potassium phosphate; (c) H,, Pd-C.
&8O = P
@ O ! CONH, " ! GONH,
25 Example 314 Example 315

Trifluoromethanesulfonic acid cyclohex-1-enyl ester
OTf
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To a solution of cyclohexanone (5.0 g, 51 mmol) in the 80 ml of DCM was added
pyridine (4.48 ml, 56.0 mmol} and the resulting reaction mixture was cooled to ~78°C.
To the reaction mixture the solution of triflic anhydride (7.40 ml, 56.0 mmol} in 30 ml
of DCM was added over the period of 1 h. Reaction mixture was stirred at 25° C for

5 24 h. After the completion of the reaction mixture (TLC monitoring), the reaction
mixture was evaporated fo dryness under reduced pressure. The residue was
triturated with n-pentane and decanted the organic layer, dried (Na,S0,), fitered and
concentrated to give the desired product (5.0 g, 42%).

10  Example 314: 3-(5-Cyclohex-1-enyl-1H-inden-2-ylmethoxy)}-2,6-difluorc-
benzamide

?
~B N 0
S CONH2 CONHZ

To a solution of 2,6-Difiuoro-3{5-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-y!)-1H-

15 inden-2-ylmethoxy]-benzamide (0.10 g, 0.20 mmol) in 3 ml of anhydrous DMF and
water (1.5 ml) was added trifluoromethanesulfonic acid cyclohex-1-enyl ester (0.15 g,
0.60 mmol) and potassium phosphate (0.057 g, 0.20 mmol). The reaction mixture
was degassed for 10 minutes followed by addition of dichlorobis(triphenyl phosphing)
palladium (Il) (0.02 g, 0.03 mmol). The reaction mixture was heated at 80°C for 1 h

20 under the nitrogen atmosphere. After the completion of the reaction mixture (TLC
monitoring), water (25 mL) was added and extracted with ethyl acetate (3 x 50 mL).
The combined organics was washed with water, brine, dried (Na,SQ,), filtered and
concentrated. The crude residue was purified over silica gel (230-400 M, 45%
EtOAc-Hexane) to get the desired product (0.017g, 19%) as a white solid. 'H NMR

25  (DMSO-ds, 400 MHz): 8 1.63 (m, 4H), 2.20 (m, 2H), 2.45 (m, 2H), 5.67 (s, 2H), 6.29
(m, 1H), 7.12 {m, 1H), 7.37 (m, 1H), 7.57 (m, 2H), 7.90 (br s, 1H), 8.03 (d, J= 8.40
Hz, 1H) and 8.18 (br s, 1H). M8 ES+ (401.16), HPLC (method II) Rt = 14.13 min.

Example 315: 3-(5-Cyclohexyl-1H-inden-2-yImethoxy}-2,6-difluoro-benzamide

ey Op 0
30 CONHy CONHz
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To a solution of 3-(5-Cyclohex-1-enyl-1H-inden-2-ylmethoxy)-2,6-difluoro-benzamide
(0.01 g, 0.25 mmol) in 5 mi of anhydrous methanol was added Pd-C (10%, 100 mg).
The reaction mixture was stirred at 25°C for 48 h under hydrogen atmosphere. The
reaction mixture was filtered over the bed of celite and evaporaied to dryness under
reduced pressure to give the title compound as white solid (0.01 g, 10%). 'H NMR

_ (DMSO-ds, 400 MHz); § 1.40 (m, 6H), 1.72 (m, 4H), 2.63 (m, 1H), 5.66 (s, 2H), 7.09

(m, 1H), 7.35 (m, 2H), 7.83 (br s, 1H), 7.89 (d, J= 8.40 Hz,1H), 7.99 (d, J= 8.40 Hz,
1H) and 8.18 (br s, 1H). MS ES+ (403.33), HPLC (method If) Rt = 18.76 min.

Scheme 43: (a) Trifiic anhydride, pyridine, DCM; (b) 2,6-Difluoro-3-{5-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-inden-2-yimethoxy]-benzamide, Pd catalyst,
Potassium phosphate; (¢) H,, Pd-C.

e & SGor i o R,

CONH,

Example 316 Example 317

Trifluoro-methanesulfonic acid cyclopent-1-enyl ester
OTf

To a solution of cyclopentanone (5.0 g, 59 mmol) in the 80 ml of DCM was added
pyridine (5.2 mi, 5.0 mmol) and the resulting reaction mixture was cooled to —78°C.
To the reaction mixture the solution of triflic anhydride (9.2 ml, 65.0 mmol) in 30 ml of
DCM was added over the period of 1 h. Reaction mixture was stirred at 25° G for 24
h. After the completion of the reaction mixture (TLC monitoring), the reaction mixture
was evaporated to dryness under reduced pressure. The residue was friturated with
n-pentane and decanted the organic layer, dried (Na,SQ,), filtered and concentrated
to give the desired praoduct (2.4 g, 22%).

Example 316: 3-(6-Cyclopent-2-enyl-1H-inden-2-ylmethoxy}-2,6-difluoro-
benzamide

?
-B N o .\‘f
s CONH ) CONH,

53 C85 A22 B54 B



58 A 90 A 27 C59 A91 A28 A60 B92 A29 B61 A93 A30C62 A94 A31 B
63 A95 B 32 A64 A Table 1 (continued) Bacillus subtilis M Cs Exanpl e
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To a solution of 2,6-Difluoro-3- [5-(4,4,5 5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-
inden-2-ylmethoxyl-benzamide (0.25 g, 0.56 mmol) in 7 m! of anhydrous DMF and
water (3.5 ml} was added trifluoromethanesulfonic acid cyclopent-1-enyl ester (0.37g,
1.70 mmol} and potassium phosphate (0.14 g, 0.60 mmol). The reaction mixture was
5 degassed for 10 minutes followed by addition of dichiorobis(iriphenyl phosphine)
palladium (1) (.05 g, 0.08 mmol}. The reaction mixiure was heated at 80°C for 1 h
under the nitrogen atmosphere. After the completion of the reaction mixture (TLC
monitoring), water (25 mL) was added and extracted with ethyl acetate (3 x 50 mL).
The combined organics was washed with water, brine, dried (Na,S0.), filtered and
10 concentrated, The crude residue was purified over silica gel (230-400 M, 45%
EtOAc-Hexane) to get the desired product (0.14 g, 65%) as a white solid. '*H NMR
(DMSO-dg, 400 MHz): 8 1.22 (m, 2H), 2.01 {m, 2H), 2.88 (m, 2H), 5.68 (s, 2H), 6.43
(s, 1H), 7.01 (1, J=9.20 Hz, 1H), 7.37 (m, 1H}, 7.67 (d, J= 8.40 Hz, 1H), 7.89 (br s,
1H), 7.94 (s, 1H), 8.07 (d, J= 8.40 Hz, 1K) and 8.18 (br s, 1H). MS ES+ (387.15),
15  HPLC {method i) Rt = 13.74 min.

Example 317: 3-(5-Cyclopentyl-1H-inden-2-yimethoxy)-2,6-diflucro-benzamide

. N D F N O F
\>J % S O\CE ey
S F CONH3 S F CONHa

To a solution of 3-(5-Cyclopent-1-enyl-1H-inden-2-yimethoxy)-2,6-diflucro-benzamide
{0.05 g, 0.10 mmol) in 5 ml of anhydrous methanol was added Pd-C (10%, 100 mg).
The reaction mixture was stirred at 25°C for 48 h under hydrogen atmosphere. The

20

reaction mixture was filtered over the bed of celite and evaporated to dryness under

25  reduced pressure to give the title compound as white solid (0.005 g, 10%). 'H NMR
(DMSO-dg, 400 MHZ); 3 1.22 (m, 2H), 1.67 {m, 4H), 1.80 (m, 2H), 2.07 (m, 2H), 3.20
(m, 1H), 5.67 (s, 2H), 7.09 (m, 1H), 7.37 (m, 2H), 7.87 {m, 2H), 8.0 (m, 1H) and 8.18
(br s, 1H). MS ES+ (389.12), HPLC (method Il) Rt = 18.19 min.

30 Examples 318 to 333
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Scheme 44 (Examples 318-320): (a) Lawesson’s reagent; (b) substituted
bromoacetophenones; (¢) LAH, THF; (d) PBr;, Toluene; (e) 2,6-dufluoro-3-hydroxy

benzamide, K.CO;, DMF.
.0

7 Br H Br;
_z:ooa —Q
2 X s % %
HzN HaN = S =
OF ——» Opt ———— —_— —_—
o 5 X X X

X=F, Example 318
=CF3, Example 319
X=0CF3, Example 320

5  Ethylthio-oxamate

0
H2N\H‘05t
S

To the solution of ethyl oxamate (10.0 g, 85.30 mmol) in 120 ml of toluene was
added Lawesson's reagent (24.15 g, 59.7 mmol) and the reaction mixture was
10 heated at 120°C for 12 h. After the completion of the reaction mixture (TLC
monitoring), the reaction mixture was evaporated to dryness under reduced pressure.
The residue was purified by column chromatography on silica {230-400 M) using
ethyl acetate/hexane (5:95) as the eluent to provide the fitle compound (1.8 g, 16%).

15 4-(4-Trifluoromethyl-phenyl)-thiazole-2-carboxylic acid ethyl ester

{(Representative example)

COOEt
N=1%,

jond
FaC”

To the solution of 2-Bromo-1-(4-trifluoromethyl-phenyl)-ethanone (0.50 g, 0.80 mmol)
in 7 ml of ethanol was added ethyl thio-oxamate (0.15 g, 1.14 mmol). The reaction
20 mixture was heated at 80°C for 2 h under nitrogen atmosphere. After the completion
of the reaction mixture (TLC monitoring), the reaction mixture was concentrated
under reduced pressure, water (25 mL) was added and extracted with ethyl acetate
(3 x 50 mL). The combined organics was washed with water, brine, dried (Na,S0,),
filtered and concentrated. The crude residue was purified over silica gel (230-400 M,
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2% EtOAc-Hexane) to get the desired product (0.21 g, 76%). The other derivatives
were also prepared by the same general method.

[4-(4-Trifluoromethyl-phenyl)-thiazol-2-yl]-methanol
HO,

sz

,\YJ@

Facif
To an ice-cold suspension of LAH (0.056 g, 1.40 mmol) the 8 ml of anhydrous THF
was added dropwise a solution of 4-(4-Trifluoromethyl-phenyl)-thiazole-2-carboxylic
acid ethyl ester (0.21 g, 0.71 mmol) in the 5 ml of THF. The reaction mixture was
stirred at 25°C for 1h. After the completion of the reaction mixture (TLC monitoring),

10 cooled the reaction mixture to 0°C and guenched with 2.5 ml of water followed by the
addition of 156% NaOH solution (2 ml) and finally 4 ml of water. The resulting solution
was filtered through celite bed and the filtrate was concentrated under reduced
pressure. Water (50 mL) was added and extracted with ethyl acetate (3 x 50 mL).
The combined organics was washed with water, brine, dried (Na,S0,), filtered and

15 concentrated to give the desired product (C.13 g, 70%). The other derivatives were

also prepared by the same general method.

2-Bromomethyl-4-{4-trifluoromethyl-phenyl)-thiazole
Br,

n={
|
F3C

20 To the solution of [4-(4-Trifluoromethyl-phenyl)-thiazol-2-yll-methanol (0.13g, 0.50
mmol) in 2 ml of toluene was added PBr; (0.072 ml, 0.752 mmol) and the reaction
mixture was heated at 120°C for 20 min under nitrogen atmosphers. After the
completion of the reaction mixture (TLC monitoring), water (25 mL) was added and
extracted with ethyl acetate (3 x 50 mL). The combined organics was washed with

25  water, brine, dried {(Na.S0Q,), fillered and concentrated. The crude residue was
purified over silica ge! (230-400 M, 1% EtOAc-Hexane) to get the desired product
(0.04 g, 25%). The other derivatives were also prepared by the same general
method.
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Scheme 45 (Example 321): (a) MeOH, H,SO,; (b) SnCl,.2H,0, EtOH; (c) 2-
Benzyloxyacetyl] chioride; (d) Lawesson's reagent; (e) BBry, DCM; () PBr., toluene-
DMF; (g) 2,6-difluoro-3-hydroxy benzamide, Ko.COs;, DMF.

Cl | cl
Cl a b ¢ 0
— 0 —_—
HO NC)2 -~ N02 /0 NHz /o N/U\/OBFI
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Br

" 3
S  OBn 8 PH g
d e P e O 4 —_—
PU S FALIPY B ¥
s) o ©
S 8] F
0 />
- N F NH;,
0 o

4-Chloro-3-nifro-henzoic acid methyl ester

Cl
/O}K©:N02
O

10 To a Solution of 4-chloro-3-nitrobenzoic acid (5.0 g, 24.81 mmol) in 50 ml of
methano| was added HySO, (2 ml, 37.02 mmol) and the reaction mixture was heated
at 70°C for 5 h. After completion of the reaction mixture (TLC monitoring), the
reaction mixture was evaporated fo dryness under reduced pressure. Water (50 mL)
was added and extracted with ethyl acetate (3 x 50 mL). The combined organics

15 was, dried (Na;SO,), filtered and concentrated to give the desired product (5.04 g,
94%).

3-Amino-4-chloro-benzoic acid methyl ester

20 O
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To a solution of 4-Chloro-3-nitro-benzoic acid methyl ester (5.0 g, 23.19 mmot) in 100
ml of ethanol was added SnCl;.2H,0 (26.0 g, 115.98 mmol) and the reaction mixiure
was heated at 80°C for 2 h. After the completion of the reaction mixture (TLC
monitoring), the reaction mixture was evaporated to dryness under reduced pressure.

S Water (100 ml) was added, basified the reaction mixture with NaOH solution and
extracted with hot EtOAc (3 x 250 mL). The combined organics was dried over
Na;S0s, filtered and concentrated to give the desired product (3.0 g, 69%).

3-(2-Benzyloxy-acetylamino)-4-chioro-benzoic acid methyl ester

Cl o
/OW/Q:NJ\/OBn
10 o H
A solution of carbonic acid monobenzyl ester (3.50 g, 21.0 mmol) in the 50 ml of
DCM and 0.50 mi of DMF was cooled to —78° C followed by addition of oxalyl
chioride (11.79 ml, 105 mmol). The resulting reaction mixture was stirred at room
temperature for 1 h. After the completion of the reaction mixture (TLC monitoring),
15 concentrated it to give 2-benzyloxyacetyl chloride (3.0 g, 96%). To an ice cold
solution of 3-amino-4-chloro-benzoic acid methyl ester in 10 ml of DCM was added
triethylamine (2.47 mi, 17.78 mmol) followed by addition of 2-benzyloxyacetyl
chloride (3.0 g, 17.78 mmol) in 10 ml of DCM .The reaction mixture was stirred at
25°C for 12 hr. After the completion of the reaction mixture (TLC monitoring), the
20 reaction mixture was evaporated to dryness under reduced pressure. The residue
was purified by column chromatography on silica (60-120 M) using ethyl
acetate/hexane (5:95) as the eluent to provide the title compound (1.70 g, 31%).

3-(2-Benzyloxy-thioacetylamino)-4-chloro-benzoic acid methyl ester

Cl S
/Oﬁ N J\/OBn
o) H

235
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To the solution of 3-(2-Benzyloxy-acetylamino)-4-chioro-benzoic acid methyl ester
(1.70 g, 5.10 mmol) in 20 mi of toluene was added Lawesson’s reagent (1.03 g, 2.50
mmol) and the reaction mixture was heated at 120° C for 2 h. After the completion of
the reaction mixture (TLC monitoring), the reaction mixture was evaporated to

5 dryness under reduced pressure. The residue was purified by column
chromatography on silica (60-120 M) using ethyl acetate/hexane (5:95) as the eluent
{o provide the title compound (1.20 g, 67%).

2-Benzyloxymethyl-benzothiazole-6-carboxylic acid methyl ester

10 o

To a solution of 3-(2-Benzyloxy-thicacetylamino)-4-chloro-benzoic acid methyl ester
(1.20 g, 3.40 mmot) in the 8 ml of NMP was added NaH (0.12 g, 5.10 mmol) portion
wise. The reaction mixture was heated at 160°C for 3 h. After the completion of the

15  reaction mixture (TLC monitoring), the reaction mixture was poured into 150 ml of
ice-cold water and extracted with ethy! acetate (3 x 150 mL). The combined organics
was dried (Na,S0,), filtered and concentrated to give the desired product. (1.07 g,
56%).

20 2-Hydroxymethyl-benzothiazole-6-carboxylic acid methyl ester

A solution of 2-Benzyloxymethyl-benzothiazole-6-carboxylic acid methy! ester (0.10
g, 0.32 mmol) in 2 ml of DCM was cooled to -78° C followed by addition of BBr; (0.06
‘ml, 0.64 mmol). The reaction mixture was stirred at 25°C for 2 h. After the

25  completion of the reaction mixiure (TLC monitoring), solution of NaHCO; (20 mL)
was added at 0°C and extracted with ethyl acetate (3 x 50 mL). The combined
organics was washed with water, brine, dried (Na,SQ,), filtered and concentrated to
get the desired product {0.08 g, Crude yield).

30  2-Bromomethyl-benzothiazole-6-carboxylic acid methyl ester
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To a solution of 2-Hydroxymethyl-benzothiazole-8-carboxylic acid methyl ester (0.08
g, 0.40 mmol} in 5 ml of toluene and 1 mi of DMF was added PBr; (0.06 ml, 0.60
mmol). The reaction mixture was heated at 120°C for 20 min under nitrogen

5  atmosphere. After the completion of the reaction mixture (TLC monitoring), water (25
mL) was added and extracted with ethyl acetate (3 x 50 mL). The combined organics
was washed with water, brine, dried (Na,SQy,), filtered and concentrated to get the
desired product (0.044 g, 36%).

16 Scheme 46 (Example 322):
LOH -0
HO CN 0 TGN o o o r}lN/}—/B '
S ey — S
.0 ©O F
¥~ Q

0 N F  CONH,
<o
Benzo[1,3]dioxole-5-carbonitrile
fo) CN
L
15 To a solution of 3,4 Dihydroxy benzonitrile (5.0 g, 37.0 mmol) in 20 mi of DMF was
added dibromomethane (19.25 g, 110.0 mmol) and potassium carbonate (25.50 g,
184.90 mmol). The reaction mixture was heated at 120°C for 2 h under the nitrogen
atmosphere. After the completion of the reaction mixture (TLC monitoring), reaction
mixture was cooled to room temperature. Water (50 ml) was added to the reaction
20 mixture and extracted the compound with ethyl acetate (3 x 100 mL). The combined

organic layers were dried over anhydrous Na,SO,, and evaporated to dryness under
reduced pressure to give the title compound as yellow solid (5.16 g, 94.8%).

N-Hydroxy-benzo[1,3]dioxole-5-carboxamidine
25
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To a solution of Benzo[1,3]dioxole-5-carbonitrile (5.0 g, 33.9 mmol) in EtOH (100 mL)
was added hydroxylamine hydrochloride (4.68 g, 67.80 mmol) and NaOH (2.71 g,
67.9 mmol}. The resulting reaction mixture was refluxed for 12 h. After the completion
of the reaction (TLC monitoring), the mixture was concentrated, added EtOH and
5 filtered. The filtrate was evaporated under reduced pressure and used as such for the
next step (crude yield 4.8 g, 78.68%).

3-Benzo[1,3]dioxol-5-yl-5-bromomethyi-[1,2,4Joxadiazole
5
S
10 Bromoacetyl bromide (0.22 g, 1.10 mmol) was added to N-Hydroxy-
benzo[1,3]dioxole-5-carboxamidine (0.40 g, 0.55 mmol) and K,CO; (0.38 g, 0.78
mmol). The reaction mixture was heated at 100°C for 15 min. After the completion of
the reaction mixture (TLC monitoring), water (25 mL) was added and extracted with
ethyl acetate (3 x 50 ml). The combined organics was washed with water, brine,
15 dried (Na,SOy), filtered and concentrated. The crude residue was purified over silica
gel (60-120 M, 5% EtOAc-Hexane) to get the desired product (0.05 g, 31%).

Scheme 47 (Example 323): (a) Ethy! bromopyruvate, EtOH; (b) LAH, THF; (c) PBra,
toluene; (d) 2,6-difluoro-3-hydroxy benzamide, K,COs;, DMF.

s 5 o ST oH s Br
. a *;H b ‘:\}hj c :\>“/
NHo o) g ————— - N d
~o ~o o ~o
/©)*“N F  CONH,

~0

20

2-(4-Methoxy-phenyl)-thiazole-4-carboxylic acid ethyl ester

s o/
~0

25 To an ice-cold solution of 4-methoxy-thiobenzamide (0.50 g, 2.98 mmol) in ethanol
(25 ml) was added triethylamine (0.41 ml, 2.98 mmol) followed by dropwise addition
of ethyl bromopyruvate (0.56 ml, 4.40 mmol). The reaction mixture was heated at
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65°C for 12 h. After the completion of the reaction mixture (TLC monitoring), the
reaction mixiure was evaporated to dryness under reduced pressure, water (25 mL)
was added and extracted with ethyl acetate (3 x 50 mL). The combined organics was
washed with water, brine, dried (Na,SQ,), fillered and concentrated. The crude
residue was purified over silica gel (60-120 M, 10% EtOAc-Hexane) to get the
desired product {0.38 g, 48%).

[2-(4-Methoxy-phenyl)-thiazol-4-yl]-methanol

S \ OH
o
~o

To an ice-cold suspension of LAH (0.08 g, 2.07 mmol} in 10 ml of anhydrous THF
was added a solution of 2-(4-Methoxy-phenyi)-thiazole-4-carboxylic acid ethy! ester
(0.26 g, 0.98 mmol) in 5 m! of THF. The reaction mixture was heated up to 60°C for
1h. After the completion of the reaction mixture (TLC monitoring), the reaction
mixture was cooled to 0°C, water (2.0 ml) was added followed by the addition of 15%
NaOH solution (2 mL) and finally 4 ml of water. The resulting solution was filtered
through celite bed and concentrated under reduced pressure; water (25 mL) was
added and extracted with ethy! acetate (3 x 50 mL). The combined organics was
washed with water, brine, dried (Na,SO,), filtered and concentrated to give the
desired product (0.14 g, 64%).

4-Bromomethyl-2-(4-methoxy-phenyl)-thiazole

S :\>‘_/Br
N
Sen

To a solution of [2-(4-Methoxy-phenyl)-thiazol-4-yl-methanol (0.12 g, 0.50 mmol) in
3 mi of toluene was added PBr; (3.078 ml, 0.813 mmol) and the reaction mixture was
heated at 120°C for 20 min under nitrogen atmosphere. After the completion of the
reaction mixture (TLC monitoring), water (25 mL) was added and extracted with ethyl
acetate (3 x 50 mL). The combined organics was washed with water, brine, dried
(NaS0,), filtered and concentrated to get the desired product (0.13 g, 84%).

Scheme 48 (Example 324): (a) Propionic anhydride, K,COg; (b) NBS, AIBN, CCly;
(c) 2,6-difluoro-3-hydroxy benzamide, K,COs, DMF.
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3-{4-Chloro-phenyl)-5-ethyl-[1,2,4]oxadiazole

o <3
N

Propionic anhydride (0.75 mL, 5.79 mmol) was added to 4-Chloro-N-hydroxy-
benzamide (0.50 g, 2.89 mmol) and K,CO; (2.0 g, 14.48 mmol). The reaction mixture
was heated at 100°C for 30 min. After the completion of the reaction mixture (TLC
10 monitoring), the reaction mixture was cooled to 0°C, added water {25 mL) and
extracted with ethyl acetate (3 x 50 mL). The combined organics was washed with
water, brine, dried (Na,S0Q,), filtered and concentrated. The crude residue was
purified over silica gel (60-120 M, 5% EtOAc-Hexane) to get the desired product
(0.29 g, 48%).
15
5-(1-Bromo-ethyl)-3-(4-chloro-phenyl)-[1,2,4]oxadiazole

N~
NJY

Br

20 To a solution of 3-(4-Chloro-phenyl)-5-ethyl-[1,2 4loxadiazole (0.29 g, 1.38 mmo!) in
CCl, (10 mL) was added NBS (0.24 g, 1.38 mmol) and AIBN ( 0.02 g, 0.0001 mmoi).
The reaction mixture was heated at 100°C for 2 h under nitrogen atmosphere. After
the compietion of the reaction mixture (TLC monitoring), the reaction mixture was
evaporated fo dryness under reduced pressure and the residue was purified by

25  column chromatography on silica (230-400 M) using 1% ethyl acetate/hexane as
eluent to give the desired product (0.12 g, 30%).

Scheme 49 (Example 325): (a) PBrs, toluene; (b) 2,6-difluoro-3-hydroxy benzamide,
K2CO3, DMF.
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4-Bromomethyi-5-methyl-2-phenyl-2H-[1,2,3}{riazole

~N
| e W
N{“/

To a solution of (5-Methyl-2-phenyl-2H-[1,2,3]triazol-4-yl)-methanol (0.25 ¢, 1.30
mmol} in 10 ml of tolusne was added PBr; (0.53 g, 1.90 mmol) and the reaction
mixture was heated at 120°C for 20 min under nitrogen atmosphere. After the
completion of the reaction mixture (TLC monitoring), water (25 mL)} was added and
extracted with ethyl acetate (3 x 50 mL). The combined organics was washed with

water, brine, dried (Na,80,), filtered and concentrated to get the desired product
{0.30 g, 90%) as a yellow solid.

Scheme 50 (Example 326): (a) CUCN, Pyridine; (b) Hydroxylamine hydrochloride,
ethanol; (¢} chloroacetyl chioride, K,CO3; (d) 2,6-difluoro-3-hydroxy benzamide,
KoCO3, DMF,

NOH ¢

N a N b
[s%Br_bE?—CN—b [H _’E H J\,Cl—b [5}—< NP0, :/K TCONHz '

Thiazole-2-carbonitrile

N
[ H—CN

S
To a solution of 2-bromothiazole (1.0 g, 6.09 mmol) in 4 mi of pyridine was added
CuCN (1.09 g, 12.19 mmol). The reaction mixture was heated to 150°C for 3 h. After
the completion of the reaction, pH was adjusted to 3-4 with 1N HCI solution and
extracted with ethyl acetate (3 x 50 mL}. The combined organics was washed with

water, brine, dried (Nay,S0O,), filtered and concentrated to get the desired product
{0.42 g, 63%).
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N-Hydroxy-thiazole-2-carboxamidine
N NOH

[ Y
S NH

To a solution of thiazole-2-carbonitrile (0.42 g, 3.80 mmol) in EtOH (20 mL) was
added hydroxylamine hydrochloride (0.53 g, 7.60 mmol} and pyridine (0.27 g, 3.40
mmol). The resulting reaction mixture was refluxed for 15h. After the completion of
the reaction (TLC monitoring), the mixture was concentrated, added E{OH and
filttered. The filtrate was evaporated under reduced pressure and used as such for the
next step (crude yield 0.50 g, 91% crude vield).

5-Chloromethyl-3-thiazol-2-yl-[1 2,4]oxadiazole

N 7

[ ¢ J\/C,

Chloroacetyl Chloride (5.0 mL, 44.5 mmol) was added to N-Hydroxy-thiazole-2-
carboxamidine (0.50 g, 3.49 mmol) and K.CO; (1.0 g, 7.20 mmo!). The reaction
mixture was heated at 100°C for 15 min. After the completion of the reaction mixture
(TLC monitoring), water (25 mL) was added and extracted with ethyl acetate (3 x 50
mL). The combined organics was washed with water, brine, dried (Na,SQy), filtered
and concentrated. The crude residue was purified over silica gel (230-400 M, 10%
EtOAc-Hexane) to get the desired product (0.18 g, 25%) as a white solid.

Scheme 51 (Example 327): (a) acetyl chloride, Et;N; (b) Lawesson's reagent; (c)
Brz, DCM; (d) NBS, AIBN, CCl; (e) 2,6-difluoro-3-hydroxy benzamide, K,COa, DMF.

SReF sacW T sasi et on s
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N-(4-Phenoxy-phenyl)-acetamide

oL
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B8 A 165 30 C61 A85 A 31 B 62 A 86 A 32 64 A 87 A 36 C65 A 88 A 39
B 66 A89 A40 A67 A 90 A 41 B 68 A 91 A 42 69 A 93

WO 2007/107758 PCT/GB2007/001012
153

To an ice-cold solution of 4-phenoxy-phenylamine (1.0 g, 5.32 mmol) in 10 ml of
DCM was added triethylamine (0.90 ml, 5.93 mmaol) followed by acetyl chloride (0.50
g, 6.47mmol). The reaction mixture was stirred at 25°C for 2 h. After the completion
of the reaction mixture (TLC monitoring), water was added extracted with DCM (3 x

5 50 mL). The combined organics was dried (Na;S0y), filtered and concenirated to get
the desired product {1.20 g, crude yield).

N-(4-Phenoxy-phenyl)-thicacetamide

., 0L

To a solution of N-(4-phenoxy-phenyl)-acetamide (1.20 g, 5.28 mmol) in 10 ml of
toluene was added Lawesson'’s reagent (1.50 g, 3.70 mmol). The reaction mixture
was heated at 120°C for 2 h. After the completion of the reaction (TLC meonitoring),
15  the reaction mixture was evaporated to dryness under reduced pressure. The residue
was purified by column chromatography on silica (60-120 M) using ethyl
acetate/hexane (5.95) as the eluent to provide the fitle compound (0.78 g, 60.7%).

2-Methyl-6-phenoxy-benzothiazole
0 S
SRV
N
To an ice-cold solution of N-{(4-phenoxy-phenyl)-thioacetamide (0.78 g, 3.20 mmol)
in 10 ml of DCM was added Br; (0.32 ml, 6.40 mmol) dropwise. The reaction mixure

20

25  was heated at 45°C for 2 h. After the completion of the reaction (TLC monitoring), the
reaction mixture was evaporated under reduced pressure. The residue was basified
with NH,OH solution and extracted with ethy! acetate . The combined organics were,
dried, (Na,SQ,), filtered and concentrated. The residue was purified by column
chromatography on silica (230-400 M) using ethyl acetate/hexane (3:97) as the

30  eluent to provide the title compound (0.08 g, 10.3%).

2-Bromomethyl-6-phenoxy-benzothiazole

SRery

35
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To a solution of 2-methyl-6-phenoxy-benzothiazole (0.06 g, 0.24 mmol) in 5 ml of
CCl,y was added NBS (0.039 g, 0.22 mmol) and AIBN (0.004 g, 0.024 mmol). The
reaction mixture was heated at 100°C for 2 h under nitrogen atmosphere. After the
completion of the reaction mixture (TLC monitoring), the reaction mixture was

5 evaporated to dryness under reduced pressure and the residue was purified by
column chromatography on silica {230-400M) using 1% ethyl acetatefhexane eluent
to give the desired product (0.005g, 6.3%).

Scheme 52 (Example 330): (a) NBS, AIBN, CCly; (b) 2,6-difluoro-3-hydroxy
10 benzamide, K;COs, DMF.
NH, F

O
m - m :
—_— . [ F =
- Br P

7-Bromomethyl-quinoline

=
Br. N/

15 To a solution of 7-methylquinoline (0.10 g, 0.70 mmol) in 5 ml of CCl, was added
NBS (0.14 g, 0.77 mmol) and AIBN (0.025 g, 0.15 mmol). The reaction mixture was
heated at 100°C for 2 h under nitrogen atmosphere. After the completion of the
reaction mixture (TLC monitoring), the reaction mixture was evaporated to dryness
under reduced pressure and the residue was purified by column chromatography on

20 silica (230-400M) using 1% ethyl acetate/hexane eluent to give the desired product
(0.090g, 58%).

Examples 318-333 (Table R)

25  The compounds of Examples 318-333 were synthesised according to the following '
general procedure: To a solution of reactant (A} in anhydrous DMF was added 2,6-
Difluoro-3-hydroxy-benzamide (B) and potassium carbonate (C). The reaction
mixture was stirred at 25 °C for 24 h under nitrogen atmosphere. The reaction
mixture was evaporated to dryness under reduced pressure and the residue was

30  purified by column chromatography on silica using ethyl acetate/hexane as the eluent
to provide the product compound.
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Table R
Example 318 318
; 2,6-Difluora-3-[4-(4-trifluoramethyl-
2,6-Difluoro-3-[4-(4-fluoro-phenyl)- ;
Product thiazol-2-yimethoxy]-benzamide phenyl)-thiazol-2-yimethoxy}-
benzamide
- FiC
M Br N>_JBr —_—
-— 2
» L g
Reaction
scheme F FqC
N O—g 2‘F N o—é ?"F
| Dt | 5>
g F CONH, S F  CONH,
2-Bramomethyl-4-(4-fluoro-phenyl)- 2-Bromomethyl-4-(4-trifluoromethyl-
Reactant (A) thiazole phenyl)-thiazole
Quantities A; B; | 0.30 g, 1.10 mmol; 0.17g, 0.99 mmol; 0.04 g, 0.01 mmol; 0.02 g, 0.01
C; volume DMF 0.52 g, 3.5 mmol; 2 mi mmol; 0.05 g, 0.30 mmol; 2 ml
Ethyl acetate: ) .
hexane ratio 50:50 50:50
Silica 230-400 M 60-120 M
Yield 0.035 g, 8%, whitg salid 0.017 g, 33%, white solid
"H NMR 8 5.58 (s, 2H), 7.15 (d, J= 8.80 Hz, 1H), f:)ﬁ; % {zn:')’1L')157%4"a8ﬁ°8Hj{3
(DMSO-dg, 400 | 7.32 (m, 2H), 7.44 (m, 1H), 7.89 (br s, Ha 2i—|) 789 (br’ s '1H) 890 (I.TI
MHz) 1H), 8.03 (m, 2H) and 8.18 (s, 2H) 3H) and 8.43 (s, 1H)
MS-ES+ 364.97 415.23
HPLC method
no., Rt (min) 9, 16.50 8, 16.96
320 321

2,8-Difluoro-3-[4-(4-trifluoromethoxy-phenyl)-
thiazol-2-ylmethoxy]-benzamide

2-(3-Carbamoyl-2,4-difluoro-phenoxymethyl)-
benzothiazole-6-carboxylic acid methyl ester

F4CO
N Br
F,CO o S—v
- S F CONH,
N 0 F
| >
s F CONH,
2-Bromomethyl-4-(4-trifluoromethoxy-phenyl)- 2-Bromomethyl-benzothiazole-6-carboxylic
: thiazole acid methyl ester
0.14 g, 0.40 mmel; 0.07g, 0.04 mmol; 0.16 g, 1.2 | 1.40 g, 4.8% mmol; 0.76 g, 4.40 mmol; 2.37 g,
mmol; 2 ml 17.12 mmok; 15 ml
50:50 50:50
230-400 M 60-120 M

0.005 g, 2%, white solid

1.20 g, 64.8%, white solid

5 5.59 (s, 2H), 7.12 (m, 1H), 7.40 (m, 1H), 7.46
(d, J= 8.40 Mz, 2H), 7.87 (br s, 1H), 8.09 (d, J=
8.80 Hz, 2H), 8.16 (br s, 1H) and .27 (s, 1H)

§3.91 (s, 3H), 5.74 (s, 2H), 7.12 (m, 1H), 7.40
(m, 1H), 7.90 (br s, 1H), 8.0 (d, J= 8.40 Hz,
1H), 8.8 (br's, 1H), 8.32 (d, J= 8.40 Hz, 1H)
and 8.52 (s, 1H)

431.28

379.11

8, 17.10

8, 15.22
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322 323
3-(3-Benzo[1,3]dioxol-5-yH1,2,4]loxadiazol-5- 2,6-Difluoro-3-{2-{4-methoxy-phenyl)-thiazol-
yimethoxy)-2,6-difluoro-benzamide 4-yimethoxyl-benzamide

8 \ Br
>N
¢ “ —

O F
. QF N3
NI 4 ;\}__/
F  CONH, F CONH,
¢ i

0

3-Benzo [1,3] dioxol-5-yi-5-bromomethyl- AL .
[1,2, 4joxadiazole 4-Bromomethyl-2-(4-methoxy-phenyl)-thiazole

0.30 g, 1.06 mmol; 0.18 g, 1.06 mmol; 0.312 g, 0.11 g, 0.40 mmol; 0.063 g, 0.36 mmol; 0.19

3.70 mmoel; 2 ml 8, 1.40 mmol; 2 m
50:50 50:50
60-120 M 60-120 M
0.13 g, 32.67%, white solid 0.035 g, 23%, white solid

8 5.86 (s, 2H), 6.14 (s, 2H), 7.10 (m, 2H), 7.38 6 3.82 (s, 3H), 5.27 (s, 2H), 7.07 (d, J=8.80
(m, 1H), 7.45 (s, 1H), 7.56 (m, 1H), 7.90 (br s, Mz, 2H), 7.12 {m, 1H), 7.42 (m, 1Hj}, 7.71 (s,

tH)and 8.18 (brs, TH) 1H), 7.89 (m, 3H) and 8.14 (br s, 1H)
376.16 377.21
8,15.43 8, 15.93
324 325
3-{1-[3-{4-Chloro-phenyl)-[1,2,4]oxadiazol-5-yi}- 2,6-Difluoro-3-(5-methyl-2-phenyl-2H-
ethoxy!-2 6-difluoro-benzamide [1,2,3]triazol-4-yImethoxy)-benzamide
N‘o

JY—_} |
o | g

F F
H,NOC
5-~(1-Bromao-ethyl)-3-(4-chloro-phenyl)-[1,2,4] 4-Bromomethyl-5-methyl-2-phenyi-2H-
oxadiazole {1.2,3)friazole
0.11 g, 0.38 mmol; 0.05 g, 0.34 mmol; 0.18 g, 0.23 g, 0.90 mmol; 0.15 ¢, 0.90 mmol; 0.44 g,
1.33 mmol; 2 ml 3.1 mmel; 5 mi
50:50 50:50
60-120 M 680-120 M
0.06 g, 41%, white solid 0.03 g, 9.5%, white solid

6 1.81 (d, J- 6.80 HZ, 3H), 5.98 (qr J'— 6.8_0 HZ, 6 2.39 (s, SH), 5.34 (S, ZH), 7.12 (m, 1H)|. 7.40
1H), 7.08 (m, 1H), 7.40 (m, 1H), 7.66 (d, J= 8.40 (m, 2H), 7.55 (tm, 2H). 786 (br s, 1H), 7.96 (d
Hz, 2H), 7.88 (br s, 1H), 8.02 (d, J= 8.40 Hz, 2H) ! J=, 8‘0 Hz ’2H) énd 8.14 (t;rs ‘fH)- '
and 8.16 (brs, 1H) ’ ! ’ '
380.08 345.20
8, 16.81 8, 16.18
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2 6-Difluoro-3-{3-thiazol-2-yl{1,2 4]oxadiazo!-5- 2 6-Difluoro-3-{5-phenoxy-benzothiazol-2-
yimethoxy)-benzamide yimethoxy)-benzamids

EH .
Al NS ta o 5 S

Ly~ Ao

RO Nsnes=n el

0" NH,
5-Chloromethyl-3-thiazol-2-yl-[1,2 4]oxadiazole 2-bromomethyl-5-phenoxy-benzothiazole
0.18 g, 0.89 mmol; 0.014 g, 0.88 mmol; 0.36 g, 0.005 g, 0.015 mmol; 0.003g, 0.015 mmol;
2.68 mmol; 2 m} 0.008g, 0.054 mmol; 1 ml
45:55 50:50
230400 M 680-126 M
0.10 g, 33%, lemon yellow solid 0.001g, 16%, white solid
§5.73 (3, 2H), 7.11-7.16 (m, 1H), 7.37-7.43 (m, 5(&72}_(& 2. (7"?31Zﬂ23;(9"5 (5[3';'2713?;“‘;3
1H), 7.90 (br s, 1H) and 8.16-8.189 (m, 3H) 8.14.8.18 (m, 2H)
339.20 413.24
8, 13.89 nia
328 328
3-[3-(4-Difluoromethoxy-3-methoxy-phenyl)- 3{3-(4-Chloro-3-nitro-phenyl})-
[1,2,4]oxadiazol-5-yImethoxy]-2,6-difluoro- f1,2,4]oxadiazol-5-yimethoxy]-2,8-difluoro-
benzamide benzamide
F\\/F
0
N>’JCI a
4] (
| N~0
F\I/F
0
N O F F
N~g F NH,
o F CONHZ

() 2,6-difluoro-3-hydroxy benzamide, K2GOs, DMF (a) 2,6-difluoro-3-hydroxy benzamide, K2COs, DMF
5-chloromethyl-3-(4-difluoromethoxy-3-methoxy- 5-chloromethyl-3~(4-chloro-3-nitro-phenyl)-

phenyl}-[1,2 4joxadiazole [1,2 4Joxadiazole
0.10 g, 0.34 mmol; 0.059 g, 0.34 mmol; 0.16 g, 0.15 g, 0.54 mmol, 0.085 g, 0.49 mmaol; 0.26
1.20 mmel, 2ml g, 1.90 mmol; 2 ml
50:50 50:50
60-120 M 60-120 M
0.035 g, 23%, white solid 0.08 g, 26%, white solid

5 3.92 (s, 3H), 5.70 (s, 2H), 7.14 (m, 1H), 7.22 (s, | 55.76 (s, 2H), 7.13 (m, 1H), 7.40 (m, 1H),
1H), 7.40 (m, 2H), 7.65 (m, 2H), 7.91 (brs, 1H) | 7.90 (brs, 1H), 8.01 (d, J= 8.40 Hz, 1H), 8.18
and 8.19 (br s, 1H) (br s, 1H), 8.29 {(m, 1H) and 8.61 (s, 1H)
428.27 411.15
8, 15.96 8, 16.20
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330 331
. I ) . 3-{3-Chloro-benzyloxy)-2, 6-difluoro-
2 6-Difluoro-3-{quinolin-7-yImethoxy)-benzamide benzamide
c Br a
NH, F —_—
0
pe O
i m
N o

(a) 2,6-difluoro-3-hydroxy benzamide, KzCQOg, DMF

7-bromomethylguinolineg

1-bromomethy-3-chlorobenzene

0.80 g, 0.40 mmol; 0.071 g, 0.40 mmotl; 0.19 g,
1.40 mmol; 2 ml

0.20 g, 0.98 mmol; 0.17 g, 0.98 mmol; 0.47 g,
3.45 mmol, 2 ml

50:50

40:60

60-120 M

60-120 M

0.012 g, 10%, white solid

0.14 g, 48%, white solid

5 5.44 (s, 2H), 7.07 (m, 1H), 7.33 (m, 1H), 7.54
(m, 1H), 7.86 (m, 1H), 7.86 (br s, 1H), 8.04 (d, J=
8.40 Hz, 1H), 8.08 (s, 1H), 8.15 (br s, 1H), 8.37
(d, J= 8.40 Hz, 1H) and 8.91 (m, 1H)

§5.19 (s, 2H), 7.07 (t, J=9.20 Hz, 1H), 7.27
m, 1H), 7.42 (m, 3H), 7.51 (s, 1H), 7.86 (br s,
1H) and 8.14 (br s, 1H)

315.02 268.06
9, 12.46 9, 16.37
332 333

2,6-Diflucro-3-(3-nitro-benzyioxy)-benzamide

2,6-Difluoro-3-[2-(5-methyl-2-p-tolyl-oxazol-4-
yi}-ethoxyl-benzamide

Br a
—_—
NC, E
0 ; :CONHZ
F‘
NO,

(a) 2,6-difluoro-3-hydroxy benzamide, K2COs, DMF

O’\é\/~8r
o

o

(g) 2,6-difluoro-3-hydroxy benzamide, KoCQOs, DMF

1-Bromomethyl-3-nitro-benzene

4-(2-Bromo-ethyl)-5-methyl-2-p-tolyl-oxazole

0.216 g, 1.0 mmol; 0.17 g, 1.0 mmol; 0.48 g, 3.5

0.10 g, 0.35 mmol; 0.061 g, 0.35 mmol; 0.17

mmol; 2 ml g, 1.24 mmek; 2 ml
50:50 50:50
60-120 M 60-120 M

55.34 (s, 2H), 7.07 (m, 1H), 7.30 (m, 1H), 7.72 (t,
J= 8.0 Hz, 1H), 7.0 (m, 2H), 8.15 (br s, 1H),
8.23 (d, J= 8.40 Hz, 1H) and 8.33 (br s, 1H)

5 2.34 (br s, 6H), 2.93 (t, J= 6.40 Hz, 2H),
4.26 (t, J= 6.40 Hz, 2H), 7.04 (1, J= 8.80 Hz,
1H), 7.24-7.31 (m, 3H), 7.80 (d, J= 8.0 Hz,
2H), 7.84 (br 8, 1H) and 8.11 (br s, 1H)

0.11 g, 35%, white solid

0.022 g, '16%, white solid

309.23

373.21

8, 16.32

8, 16.61

Scheme 53: (a) Thioacetamide, DMF; (b) NBS,
hydroxybenzamide, K;CO,, DMF (d) Zn, AcOH

AIBN, CCla, () 2,6-difluoro-3-
(€) BBrs, DCM.
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5  4-(3-Methoxy-phenyl)-2-methyl-thiazole

Wa

N

OMe

A mixture of thicacetamide (8.0 g, 106.0 mmol} and 2-bromo-1-(3-methoxy-phenyl}-
10 ethanone (2.0 g, 8.81 mmol) was heated at 140°C for 6 h under nitrogen atmosphere.

After completion of the reaction mixture (TLC monitoring), water (50 ml) was added

and extracted with ethyl acetate (3 x 50 mL). The combined organics was washed

with water, brine, dried (Na,SQ,), filtered and concentrated. The crude residue was

purified over silica gel (230-400 M, 2% EtOAc-Hexane) to get the desired product
15 (1.59, 83%).

§-Bromo-2-bromomethyl-4-(3-methoxy-phenyl}-thiazole

OMe
20
To a solution 4-(3-methoxy-phenyl}-2-methyl-thiazole (1.50, 7.30 mmol) in the 20 ml
of CCl, was added NBS (2.60 g, 14.60 mmol) and AIBN (0.12 g, 0.73 mmol). The
reaction mixture was heated at 100°C for 2 h under nitrogen atmosphere. After
completion of the reaction mixture (TLC monitoring), the reaction mixture was
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evaporated to dryness under reduced pressure and the residue was purified by

column chromatography on silica (230-400 M) using 2% ethyl acetate/hexane as a
eluent to give the desired product (1.20 g, 45%).

5  3-[5-Bromo-4-(3-methoxy-phenyl}-thiazol-2-yImethoxy]-2,6-difluoro-benzamide
Br.
S o
| p— F
N F
NH,
O

OMe

To a solution of 5-Brom0-2-bromomethyl-4-(3-methoxy—phenyl)-thiazole (0.80 g, 2.20
mmol) in 5 ml of anhydrous DMF was added 2,6-Diffuore-3-hydroxy-benzamide (0.38
10 g, 2.20 mmol) and potassium carbonate (1.06 g, 7.70 mmol). The reaction mixture
was stirred at 25°C for 24 h under nitrogen atmosphere. The reaction mixture was
evaporated to dryness under reduced pressure and the residue was purified by
column chromatography on silica (60-120 M) using ethyl acetate/hexane (50:50) as
the eluent to provide the title compound as white selid (0.50 g, 49%).
15
2,6-Difluoro-3-[4-(3-methoxy-phenyl)-thiazol-2-yImethoxy]-benzamide

S O F
| >
N F )—NH,
(8]

OMe

20  Tao the solution of 3-[5-bromo-4-(3-methaxy-phenyl)-thiazol-2-ylmethoxy]-2,6-diflucro-
benzamide (0.50 g, 1.10 mmol) in the 10 ml of acetic acid was added Zn dust {0.50
g, wiw). The reaction mixture was heated at 120°C for 1 h. After the completion of the
reaction mixture (TL.C monitoring), water (50 mL) was added and pH was adjusted to
8-2 with NaOH solution and extracted with ethyl acetate (3 x 100 mL). The combined

25  organics was washed with water, brine, dried (Na,SOy), filtered and concentrated to
get the desired product (0.22 g, 53%).

Example 334: 2,6-Difluoro-3-[4-(3-hydroxy-phenyl)-thiazol-2-yimethoxy]-
benzamide
30
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A solution of 2 6-Difluoro-3-[4-(3-methoxy-phenyl)-thiazoi-2-yimethoxy]-benzamide
(0.20 g, 0.53 mmol) in 15 ml of DCM was cooled to —78°C followed by addition of
5  BBr; (0.20 ml, 2.14 mmol). The reaction mixture was stirred at 25°C for 2 h. After the
completion of the reaction mixture (TLC monitoring), soiution of NaHCO; (20 mL)

OMe

was added at 0°C and extracted with ethyl acetate (3 x 50 mL). The combined
organics was washed with water, brine, dried {Na,S0,), filtered and concentrated.
The residue was purified by column chromatography on silica (60-120 M) using ethyl

10  acetate/hexane (50:50) as the eluent to provide the title compound as white solid
(0.065 g, 33%). '"H NMR (DMSO-ds, 400 MHz): & 5.60 (s, 2H), 6.74 (m, 1H), 7.10 (m,
1H), 7.24 {m, 1H), 7.37-7.45 (m, 3H), 7.90 (br s, 1H), 8.10 (s, 1H), 8.17 (br s, 1H) and
9.55 (s, 1H). MS ES+(362.99), HPLC (method Il) Rt = 14.95 min.

15  Minimum Inhibitory Concentration (MIC) Testing

Compounds of this invention were tested for antimicrobial activity by susceptibility
testing in liquid media. MICs for compounds against each sirain were determined by
a broth microdilution method according to the National Committee for Clinical
Laboratory Standards (NCCLS) guidelines. (NCCLS. 2000. Methods for dilution

20 antimicrobial susceptibility tests for bacteria that grow aerobically—fifth edition.
Approved standard M7-A5. NCCLS, Wayne, Pa.)
Briefly, test compounds are prepared in 100 pl of 1.6% DMSO solution in multiwell
plates. Several bacterial colonies from a freshly streaked plate are transferred to an
appropriate rich broth, such as Mueller Hinton. The cell suspension is adjusted to an

25  optical density of 0.09 and further diluted 1:100 with warm 2x broth. This cell
suspension is dispensed into the wells containing compound solution so that the final
volume is 200 pi. The plates are incubated overnight (16-20 hours) at 37°C and
turbidity is scored by eye and quantified spectrophotometrically. The MIC is defined
as the lowest concentration inhibiting visible growth.

30 Compounds of the current invention were found to have antimicrobial activity in the
MIC assay described above.



281 A 303 A 325 B 282 A 304 A 326 B 283 A 305 A 327 A 284 A 306 A 331 B 285
A 307 A 333 A 286 A 308 B 334 A 287 A 309 A 288 A 310 B Sone of the
Exanpl es were also tested for activity agai nst other bacterial species.
Tabl e 3 shows the M Cs of the Exanples against various bacterial species.
Activiti eswanmnei0agai n scored as 'A if the MC was 58rai/ceugremezni , ' B
if the MC was 16 to 162

Results

Table 1 shows the Minima! Inhibitory Conceniration (MIC) of the Examples against

Bagillus subtilis 168¢a. Activities were scored as ‘A’ if the MIC was <8 micrograms/m,

‘B' if the MIC was 16 to 64 micrograms/ml and ‘C’ if the MIC was greater than 64
5  micrograms/mi.

Table 1 Baciflus subtilis MICs

Example | Activity | Example | Activity | Example | Activity
1 A 33 Cc 65 A
2 C 34 B 66 A
3 C 35 B 67 A
4 C 38 A 68 A
5 B 37 C 69 A
6 C 38 A 70 A
7 C 38 B 71 A
8 B 40 A 72 B
9 C 41 B 73 A
10 A 42 B 74 A
11 Cc 43 B 75 A

12 B 44 A 76 A
13 B 45 A 77 B
14 B 46 A 78 A
15 B 47 A 79 B
16 C 48 A 80 B
17 B 49 A 51 A
18 C 50 A 82 A
19 A 51 A 83 A
20 A 52 A 84 A
21 B 53 C 85 A
22 B 54 B 86 A
23 B 55 A 87 A
24 A 56 A 88 A
25 C 57 A 89 A
26 C 58 A a0 A
27 C 5% A a1 A
28 A 60 B 92 A
29 B 61 A 93 A
30 C 62 A 24 A
31 B 63 A 95 B
32 A 64 A
Table 1 (continued) Bacillus sublfilis MiCs
Example | Aclivity | Example | Activity | Example | Activity
96 B 163 A 210 A
97 A 154 A 211 A
98 A 186 A 212 A
a9 A 156 A 213 A
100 A 157 A 214 B
101 B 158 A 215 A
102 A 159 A 216 A




64 mcrogranms/m and 'C

A
177

if the MC was greater than 64 m crograns/nl.
Table 3 M Cs agai nst various bacteria Ac ivity Exanple Bacillus cereus
ATCC 14579 St aphyl ococcus epiderm dis ATCC 12228 Staphyl ococcus
haenol yti cus ATCC 29970 St aphyl ococcus saprophyticus ATCC 15305 46 A

84

87 A wWONWD/BOGY/ 107758PCT/ CB2007/106%1012 167 88 APCT/GFRO7TRI012215 A

103 A 160 A 217 A
104 A 161 A 218 A
105 A 162 A 218 A
106 A 163 A 220 A
107 A 164 A 221 A
108 B 165 A 222 A
108 A 166 Cc 223 A
110 A 167 B 224 B
111 A 168 c 225 c
112 A 169 c 228 B
113 A 170 C 227 A
114 A 171 B 228 A
115 B 172 Cc 229 A
116 B 173 C 230 A
117 A 174 B 231 A
118 A 175 A 232 B
119 A 176 A 233 A
120 A 177 A 234 A
121 A 178 B 235 A
122 A 179 C 236 A
123 A 180 A 237 B
124 A 181 A 238 B
125 A 162 C 239 B
126 A 183 B 240 A
127 A 184 B 2441 A
128 A 185 c 242 A
129 C 186 A 243 A
130 A 187 B 244

131 B 188 B 245 A
132 A 189 C 246 A
133 A 180 B 247 A
134 B 191 B 248 A
135 A 192 C 249 A
136 A 193 B 250 A
137 B 194 Cc 251 B
138 C 195 A 252 A
139 A 196 A 253 B
140 C 197 B 254 A
141 A 198 B 255 A
142 A 199 Cc 256 A
143 C 200 A 257 A
144 C 201 A 258 A
145 B 202 A 259 A
146 A 203 C 260 A
147 B 204 B 261 B
148 A 205 A 262 B
149 A 206 A 263 A
150 A 207 A 264 B
151 A 208 A 265 A
152 B 209 B 266 B
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Table 1 (continued) Bacillus subtilis MICs

Example | Activity | Example | Activity | Example | Activity
267 A 290 A 314 A
268 A 201 A 315 A
269 A 292 A 316 A
270 A 283 A 317 A
271 A 294 A 318 A
272 A 295 A 319 A
273 A 296 A 320 A
274 A 297 A 321 A
275 B 298 A 322 A
276 A 299 A 323 A
277 A 301 A 324 A
278 A 302 A 325 A
278 A 303 A 326 B
280 A 304 A 327 A
281 A 305 A 328 A
282 A 306 A 329 A
283 A 307 A 330 B
284 A 308 A 331 A
285 A 309 A 332 B
286 A 310 A 333 A
287 A 311 A 334 B
288 A 312 B
289 A 313 A

Some of the compounds of the Examples were also tested for activity against the

5  pathogenic arganism Staphylococcus aureus ATCC29213. Table 2 shows the MICs
of the Examples against Staphylococcus aureus. Activities were again scored as ‘A’ if
the MIC was =8 micrograms/mi, ‘B’ if the MIC was 16 to 64 micrograms/m! and ‘C’ if
the MIC was greater than 64 micrograms/ml.

10 Table 2 Staphylococeus aursus MICs
Example | Adlivity | Example | Activily | Example | Activity

1 A 46 A 72 B

5 B 47 B 73 A

. 8 B 49 A 74 A
12 A 51 B 75 A

15 B 52 A 76 A

17 B 53 C 77 B

18 C 54 B 78 A

19 A 55 A 79 B

24 A 56 A 80 B
26 C 57 B 81 A
27 C 58 A 82 A

28 c 59 B 83 B

29 B 60 B 84 A




139 A A 287 A 271 A 282 A 311 A Sonme of the Exanples were

al so tested for activity against staphylococcal clinical isolates. Table 4
shows the M Cs of the exanpl es agai nst various clinical isolates.
Activities were again scored as "A" if the MC wasm crograms/m , "B if the
M C 5 was WP 2087/827ki crograns/m and 'C if the M C waBCHFBHPEWI{1Aan 64
mcrograms/ . Table 4 M Cs agai nst cli®ical isolates Exanple 236 -

Activity 218 Organiisne®No.| Oxaci || 181 (3 R Anht 1da offi c ASusgeptibility2 O her
| nformation 217 5. &ureus 100 2 A 86 A
32 B 64 A 87 A
36 C 65 A 88 A
39 B 66 A 89 A
40 A 67 A 90 A
41 B 68 A 91 A
42 B 69 A 93 B
43 B 70 A 94 A
45 A 71 A 85 C
Table 2 (continued) Sfaphylococeus aureus MICs
Example | Activity | Example | Activity | Example | Activity
98 A 153 A 208 A
99 A 155 A 209 C
100 A 1568 A 210 A
101 B 167 A 211 B
102 A 168 A 212 B
103 A 159 A 213 B
104 A 161 A 214 B
105 A 162 A 2186 A
106 A 163 A 216 A
107 A 164 A 217 A
108 B 165 A 218 A
10¢ B 166 c 219 A
114 A 167 B 220 A
114 A 168 C 221 A
115 A 169 C 222 A
116 B 170 Cc 223 A
117 A 171 B 224 C
118 A 172 c 225 C
119 A 173 C 226 B
120 A 174 B 227 A
121 A 175 A 228 B
122 A 176 B 229 A
123 A 177 A 230 A
124 A 178 B 231 A
125 A 179 c 232 A
126 A 180 B 233 A
127 A 181 B 235 A
128 B 182 c 236 A
129 B 183 B 237 B
130 A 184 B 239 B
132 A 185 C 240 A
133 A 186 B 241 A
134 B 187 B 242 A
135 A 188 B 243 A
136 A 189 c 245 A
137 B 190 B 246 A
138 C 191 B 247 A
138 A 192 C 248 A




ATCC 29213 A A A 1134 S Hospital
A A A 1015 R Van-S, LZD- S Hospital

Hospi t al
Hospi t al

AAA 753 S

' Hospi t al

A AA 2012 R Van-1, LZD S Hospital A A A
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140 A 193 B 249 A
141 A 194 C 250 A
143 A 195 B 251 B
144 C 196 B 2582 A
145 C 197 B 256 B
146 B 200 B 257 A
147 B 201 B 260 A
148 A 202 B 262 B
148 B 204 B 263 B
1560 B 205 A 265 B
151 B 2086 C 266 B
162 B 207 B

Table 2 (continued} Staphylococcus aureus MICs

Example | Aclivity | Example | Activity | Example | Aclivity

267 A 289 A 311 A
268 B 280 A 312 A
289 A 291 A 313 A
270 A 292 A 314 B
271 A 293 A 3156 A
272 A 294 A 316 A
273 A 295 A 317 A
274 A 206 A 318 A
275 B 297 A 319 A
276 A 298 A 320 A
277 A 289 A 321 A
278 A 300 B 322 A
279 A 301 B 323 A
280 A 302 A 324 A
281 A 303 A 325 B
282 A 304 A 326 B
283 A 305 A 327 A
284 A 306 A 331 B
285 A 307 A 333 A
286 A 308 B 334 A
287 A 309 A

288 A 310 B

Some of the Examples were also tested for activity against other bacterial species.
Table 3 shows the MICs of the Examples against various bacterial species. Activities
were again scored as ‘A’ if the MIC was <8 micrograms/mi, ‘B’ if the MIC was 16 to
64 micrograms/ml and ‘C’ if the MIC was greater than 64 micrograms/ml.

Table 3 MiCs against various bacteria

Activity
Example Baciflus Staphylococcus | Staphiylococeus | Staphylococcus
cereus epidermidis haemolyticus saprophyticus
ATCC 14579 | ATCC 12228 ATCC 29970 ATCC 15305
46 A
84 A
87 A

A AA 1662 S
A A A 1135 R Van-S, LZD- S



2018 R Van-1, LZD-S Hospital A A A 1651 R Van-S, LZD-R Hospital (G2576T,Q
A A A 1652 R Van-S, LZD-R Hospital (T2500T,A) A A A 1725 R Van-S, LZD-R
Hospital (G2576T) A A A 2011 RTet-R, M-S Hospital (tetk) A AA 757 R

Tet-R, M-R Hospital (tetM A AA
WO 2007/107758 PCT/GB2007/001012
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88
175
215
177
217
218
236
111
208
114
106
246
242
135
139
287
271
282
311
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Some of the Examples were also tested for activity against staphylococcal clinical

isolates. Table 4 shows the MICs of the examples against various clinical isolates.

Activities were again scored as ‘A’ if the MIC was <8 micrograms/mi, ‘B’ if the MIC
5  was 16 to 64 micrograms/ml and ‘C’ if the MIC was greater than 64 micrograms/mi.

Table 4 MICs against clinical isolates

Example - Aclivity
Organism No. | Oxacillin Antibiotic Other 217 | 236 | 218

(S/R") | Susceptibility* | Information

S, aureus 0100 ) ATCC 29213 A A A

1134 S Hospital A A A

753 S ‘Hospital A A A

1662 S Hospital A A A

1015 R Van-§, LZD-8 Hospital A A A

1135 R Van-3, LZD-8 Hospital A A A

2012 R Van-l, LZD-S Hospital A A A

2018 R Van-f, LZD-§ Hospital A A A

1651 R Van-S, LZD-R Hospital A A A
(G2576T,G)

1652 R Van-3, LZD-R Hospital A A A
(T2500T.A)

1725 R Van-S, LZD-R Hospital A A A

(G2576T)
2011 R Tet-R, MI-S | Hospital (tetK) A A A
757 R Tet-R, MI-R Hospital A A A
(tethd)

1729 R Tet-R, MI-R Hospital A A A

2147 R CC-8, SXT-S Community A A A

2142 R CC-8, SXT-8 | Community A A A




1729 R Tet-R, M-R Hospital A A A 2147 RCCS, SXT-S Community A A A 2142
R CC-S, SXT-S Community A A A W 2007/ 107758PCT/ GB2007/ 001012 168 2158 R
CC-R, Doxy-lI Comunity A AA 2150 R_ CCGCR SXT-S Comunity A AA 2149 R
CC-R (iMS), SXT-S Community A AA

WO 2007/107758 PCT/GB2007/001012
168

2158 R CC-R, Doxy-l | Community A A A

2150 R CC-R, SXT-S | Community A A A

2149 R CC-R (iMLS), | Community A A A

SXT-8

2175 R TMP-R Community A A A

2143 R Rif-R Community A A A

S. epidermidis | 835 S A A A
1139 S A A A

831 R A A A

1142 R A A A

1144 R A A A

I's, susceptible; I, intermediate; R, resistant

2 Van, vancomycin; LZD, linezolid; Tet, tetracycline; MY, minocycline; CC, clindamycein, SXT,
trimethoprim/sulfarnethoxazole; Doxy, doxycyeline; iMLS, inducible macrolide-lincosamide-
streptogramin B resistance; TMP, trimethoprim; Rif, rifampin

Some of the Examples were also tested for activity in a mouse Staphylococcus
aureus septicaemia model of infection. Table 5 shows the survival at day 7 of
infected mice treated with a single intraperitoneal dose of 100 mg/kg of each
Example at 1 hour after infraperitoneal inoculation with a lethal dose of
10 Staphylococcus aureus.
Table 5 Murine Survival

Example Percent survival
Vehicle control 0
218 100
108 100
241 100
247 100
246 100

15

20



[ | [ A AS epidertnidis
2175 R TMP-R Community A A A 2143 RR f-R Community A
835 S A AA 1139 S AAA 831 R AAA 1142 R A AA 1144 R
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Claims:
1. The use of a compound which is a substituted benzamide or pyridylamide of

formula (1) or a salt, hydrate, or solvate thereof, in the manufacture of a medicament
for use in treating bacterial infection:

R2~|/° 0

wherein

R represents hydrogen or 1, 2 or 3 substituents independently selected from (Cs-
Ce)alkyl, (C5-Cglalkenyl, (C2-Cs)alkynyl, (C,-Cs)aikoxy, hydroxy, hydroxy(C,-Cg)alkyl,
mercapto, mercapto(C,-Cg)alkyl, (C,-Cglalkyithio, halo, fully or partially fluorinated
(C4-Cs)alkyl, (Cy-Cs)atkoxy or (C4-Cy)alkylthio,, nitro, nitrite (-CN}, oxo (=0), phenyl,
phenoxy, monocyclic heteroary! or heteroaryloxy with 5§ or 6 ring atoms, -COOR?,
-COR?", -OCOR*, -SO,R*, -CONR*R®, -SO,NR"RE, -NR*RE, -OCONR"R®,
-NRPCOR", -NR®COOR*, -NRBSO,0R" or -NRACONRAR® wherein R* and R® are
independently hydrogen or a (C,-Cs)alky} group or, in the case where R* and R? are
linked to the same N atom, R" and R® taken together with that nitrogen may form a
cyclic amino ring, and where the substituent is phenyl phenoxy or monocyclic
heteroaryl or hetercaryloxy with 5 or 6 ring atoms the phenyl or heteroaryl ring
thereof may itself be substituted by any of the foregoing substituents except phenyl,
phenoxy, heteroaryl or heteroaryloxy;

W is =C(Ry)- or =N-;

Ry is hydrogen and R; is hydrogen, methyl, or fluorine; or R, and R, taken together
are —CHy-, -CH,CH,-, -O-, or, in either orientation, —O-CH,- or ~OCH,CH,—;

R is a radical of formula ~(Alk')~(Z),-(Alk3)s-Q wherein

m, p and n are independently 0 or 1, provided that at least one of m,pandn
is 1,



A AA S susceptible |, internediate; R reistant 2 Van, vanconycin; LW
linezolid; Tet, tetracycline; M, mnocycline; CC, andanycin, SXT,

trimet hopri m sul famet hoxazol e; Boxy, doxycycline; i MS, inducible
‘macrolide-lincosam destreptogram n B resistance; TMP, trinmethoprim Rif,
rifampin 5 Sonme of the Exanples were eil7§o tested for activity in a rmuse
St aphyl ococcus aureus septicaem a nodel "of infection. Table 5 shows the
survival at day 7 of infected mice treated with a single intraperitoneal

dose of 100 ny/Xig -@-, SACH(EFAHOG)-ANHL, ngn fmgl;Hzlcnag aperitoneal
i nocul ation w tg%é*ebn@é}’ 0 Sta h ococcus. aureus. Table 5 Mirine
survi val Exanpl & Furr EP@P ¥ Syosgittegdivelenti o 100 241 100

24; 100 245 gOOnoricE;ya& ca&ﬂiﬁ:yﬁﬂc?gméter&cy?hfradm: miwzp QD ARG Etorhy; 6he&ﬂ15 a
substituted be 0 ri 0 nmul a rate, or
sol vat e t her eo;l) | gﬁﬁ‘@gﬁ@ f’é’évla[%”ggﬁyc"ﬁ 'CP[)'Fa‘Uéﬂaé °n“%%%ti ng
bacterial infectéros: wherein R represents hydrogen or 1, 2 or 3
substituents i ndependently selected from (Cl- C6)al kyl, (C2-C6)al kenyl,
(C2-Co6) al kynyl , (Cl C6) al koxy, hydroxy, hydroxy(C -C6) aI kyl, mercapto,

ner capt o( Cl - C6)Ad||< karid, Alk’care opiienatly Isubs tdutet 81165 afkyleing, O3- Cpamen)aémey oo
fluorinated (Cgt(3 % ﬁ?{(lene(r&lczg@)\ﬁjn&?ﬁ%y% m(ﬂ]y %"i’r{alfé/%h Pﬂem tro, nitrite

(-CN), oxo (=0), enOX\é m)nocyc et eroary t eroaryl oxy
with 5 or 6 ri rﬁ@ieapbtﬁﬁ v-@soﬁA QERA(C2)achiHA. N(@drémr-hl@m:ﬂsaa andSO2NRARB,
- NRARB, -000NRARB, -NRBCORA, -NRBCOCRA, - NRBSOZCRA or - NRACONRARB wher ei n
RA and Ra are i endent] y hydrogen or (Cl C6) al kyl group or, in the
case where RA éﬁﬁe&gm&e@ V%ﬂ@%ﬂ ngt et?fé‘yé"a‘?ﬁ! NP Hhetitred; aken

S ot et e a1
ubstitu i | X
with 5 or 6 ri ﬁ%p‘g'?%ﬂﬁug%}ﬁ‘gt gﬁ’éﬁﬁ‘fc erﬁéﬁg? Baé‘{?‘iﬂ E?Y'P%gtt%géé'w afPé’x}s ' %lsel 1¥ be

substituted by any of the foregoing substituents except phenyl, phenoxy,

het | het , h d R2
ot ey oar Y landn BEIBAAREM or ] e 36 AL erhlos T naban BLRAEY 210
- CH2CH2- , with-up tgrfourmmatllplersua$tlt'¢¢ntgtaa§h of whiciTinrlependenliZiPseittted fRBmi s a

di cal WREE
| ﬁd'e;iindzf.ﬂ?{ ?EWWCM’&W A \O: ARSE by, AR 2 €, 5
is -0-, -&e)@ k_yg(r@rgapto gp@vg:japto(cm)alkylh(@%))alkylmm @p{gdqu or par(geli;o)
-0- (C=0) - ﬂuorﬁ(aféatcﬂ Ga)éll’cyl3(E1QI}9dIIQiE|dr¥C§Q§)§IkyﬁHtB Qﬁlrdj'n\(ﬁlb‘ilﬁN)nBﬂPCyd ic

CarbocyC||C or 3%eroc C | C ra |C av 3to r|n atons: oOr an
toal St

opti onal | §~ 2l BEEAY RNEGO¥Y. manegyclis; é\eé%fe«wwv&f b RATEAINGAOMAg 5 to
10 ring atOOBRAPA-CORANDGDR?, -80eRYPCOMNRIR®Y-SDUNRIRYT, UINRIRE| 0CONRARP| £ne,

C2-C6 al k B d whi ch i [

Cor mi nat o N FT0r BRCPOBEFT (i SPHe G ARECORR R ffefeh R fod RE'arqy, ¥

- N( CHB) -, lrmepem(mﬁm'pggm and (Q- Cs)alkybbrogeqr, irhthk acgsewhaietR? dred RBarenydr oxy |
t | d | di cal

or 2 o2t 0RO SRSt BARBEN 0y Bl SRR 4 © o0 o2

het er ocycFygic ﬁm%angmwnﬁgem sub;ggtuenhg phenykepheansy orrmom;:yd@f | nitions of

Z, Ak, ﬁéﬂé?oa%ﬂ%r@efé&?ar&l@k%mtﬁﬁ%?@rrk.'jtéiéim "R& PRemH ?ﬁét th up to

four corrpatl bl e substituent’s, I ndepeén ent Iect ed from
(Cl- 08) al Kpreofmay. 'éﬁjférv’ksgﬁwuleééz a@B)OéF'}MPPP’e SP@tﬁmﬁaﬁmﬁyphWHr oxYy,

hydr oxy ( ChhénoxlykiydteroaB)l 6ARétEroamReEaPt 0( Cl - C6) al kyl, (G -C6) al kyl thio, halo,
fully or partially fluorinated (Cl-C3)al kyl, (Cl- CB)aI koxy or

(C1-C3)al kylthio, nitro, nitrile (-CN), oxo (=0), phenyl, phenoxy,

monocycl i 2. het Fheasyg s olairhed ievdaimy! akgrein the compourd ha'amﬂatner((m) - COORA,

- CORA, -OCORA, -SO02RA, -CONRARS, -S02NRARB, -NRARB, OCONRARS, - NR8S8CORA,

- NRBCOORA, - NR6S020RA or - NRACONRARH wierein RA and Re are independently
hydrogen or a (Cl-C6)al kyl group ori_i Lt he case where RA and R6 are |inked
to the same N atom RA and R6 tak I Wi th that nitrogen may forma
cyclic am no ringand where the s i s phenyl, phenoxy or nonocyclic
heteroaryl or heteroaryloxy w th 5 sr i ng atons, the phenyl or
heteroaryl ring thereof may itdRLi-e substiy th ed by any of the above
substituents except phenyl phenoxy, heteroar[k/ or heteroaryl oxy. 2.The use
as claimed in claim1l wherein thé&sconpound has formula (1A 171 wherein R4
and R5 are independently fluoro or chloro, or one of R4 and R5 is hydrogen
while the other is fluor or chloro, and Rl, R2 and R3 are as defined in
claim1.




3. The use as clainmed in claim1l wherein the conpound has fornula (IB)
wherein R2 is hydrogen, nethyl, or fluoro; and R3 is as defined in claim1l
4. The use as clainmed in any of clainmns 1 to 3 wherein Rl and R2 are
_hydrogen. 5. The use as clained in any of clains 1 to 4 wherein pis 1,
and Z is an optionally substituted nop fyC|IC non-aromati c carbocyclic or
het erocyclic radical having 3 to 6 riﬁg atons or an optionally substituted
bi cyclic non-aromatic c,arbocyclic or heterocyclic having 5 to 10 ring

at ons, V"h'vméréﬁ R, ahé RY a?é)ln%'ﬁerrd(eﬁ{l)khﬂ&ro of chigfd! oPéne%? FahdiR, ik he - (Al k2)”

part of Vi a rlnq carbon or nit gen at ons. he use as clained in
claim?2 WF’@IQH“R? ¢ g"etﬂ}m’dﬁﬂw’mé’ﬁﬁ Rep, |a§d&3t ﬁ*zﬁ\'@l Rsyafg @8 Sefinggt ipFlaim

qui nolin-2yl, benzothiazol-2-yl, thiazol opyridin-2-yl, thiazol-2-yl,

t hi azol 4-yl, thiazol-5-yl, oxazol-2-y|, oxazol - 4-yl, oxadiazol-3-y|or

oxadi azol -5-yl. 7The use as clained in claim6 wherein R3 is substituted by
opt i onal | y3. subSthietust @€ cpiivasy In cl@mih e e chpotmbhisfoehalkfIg) wher ei n any
optional substituents in R3 are selected fromnethyl, -OCH3, -CF3, -0CF3,

et hyl, cyclopropyl, oxo, hydroxyl, -F, -d, - Br, cyano, acetyl, am no,
nethylanino, dinethylanino acetylan1'o, carbanate, - CONH2, nitro, -COOH
and -CH2OH. 172 9. A conpound whj . a substituted benzam de or
pyri dyl am de of fornula (1 on al t NHwydrate or solvate thereof: R4 0
wherein Wis =C(F11) - =N-; R hydrogen and R2 is hydrogen, nethyl, or
fluoro; or Rl and R2 taken toget Qer are -CH2-, -CH2Cl12-, -0-, or, in either
orientation, -0-CH2-or -OCH2&R2-,0 R4 and R5 are independently fluoro or

chloro, or one of Rei and RS 1g hydrogen gyl e the other is fluoro or
chloro; R3 is a radical select@ fromthose of the following formulae A-H,
in which any vacant ring position is optionally substituted: r-0 > (11

wherein O is hydrogen, halogen, nitrile, or hydroxyl; or an optionally
subst i t ut dhesRinBe jrmidEogesy BEHYH ar duero: ard Bs Sc3rcdefiped lAildim 1 having 3 to 6
ring atoms; or an optionally substituted bicyclic heterocyclic radical

having 5 to 10 ng ato 173 and in the _defin ons of R3 and the term
Topt1 anal 1 sUTEELEREEHOHEL M 3 DGR AR AN Ry SR Eacer PYITESShs of 2.
AWL, Alk2 and O inclaiml. 10. A conpound as clainmed in claim9 wherein W
is CH and R2 i hydr n. .ai_ne la|n19 or claim
10 wher o 1 e e e Eed i any EBIRE S 16 alieitiB el LAt I g pheny
12A corrpomnﬂorwysum}itmed monotydiomon-aroradtis mﬁ@yuﬁc@r@eter&&cllcsradmi onal |y
bstit ut -4-vyl|
Subst! UL Sl 13l Ry Znabe oPERGOIINER] it i oh s SR ASElE
oxazol - 5- yi’lh@ﬁ”@ﬁ?‘&z’lﬂ"(ﬂ?ﬁiodiorlegﬂtomEB‘Ahlébiﬁimhﬁ@ltQa!@ec{%iKd&cpﬂrtpfcﬂaal m 12
wher ein R%ntlfio &iébédiikef) U@%HQXFQIQH rMoﬁb'ﬂﬁirbééﬁt.ﬁQthenW 14. A corrpound

as clainmed in any of claims 9 to wherei n any optional substituents in R3
are selected fromnethyl, -QOCH3, CF3 -0CF3, ethyl, cyclopropyl, oxo,

hydr oryl 6 F, -TBkuse Bs,clma@mcmm Wheret TR, hyﬁﬁigbbl'a'mlms i«fr%mbyl am ng
acetyl am no conmpoun
which is &Y Bﬁ;ﬁﬁﬂﬁ'gf‘%\'ﬁf’[ﬂbzé’w\l 57%?50'(%0 B thi326 pgr 'i"z?’ﬁ g@ﬁ’@ b thigolat e

t her eof : MH2, thiaR3(3-1) oxstzek-2iyh okRzal-d-yhyukadigea:3- ymirbxdzduaml-sf-w uoro; and R3 is
as defined in claim9. 16. A conpound as clained in claim115 wherein R2 is
hydrogen. 174 17. A conpound as clained in claim15 or claim 16 wherein O
in radi cal? R3 iTselwgelpo gaimed inojriimoh whiseinsBhistsubstitetdd bl eptidnally

substituted phenyl.

8. The use as claimed in claim 6 wherein any optional substituents in R; are
selected from methyl, -OCHa,, -CF3, ~OCF,, ethyl, cyclopropyl, oxo, hydroxyl, -F, -Cl, -
Br, cyano, acetyl, amino, methylaming, dimethylamino, acetylamino, carbamate, -
CONHz, nitro, -COOH and -CH,OH.



18A conpound as clainmed in claim15 or claim 16 wherein R3 is optionally
substituted quinolin-2-yl, benzothiazol-2-yl, thiazol-2-yl, thiazol-4-yl,

t hi azol -5-yl, oxadi azol -3-yl, oxadi azol -5-yl, oxazol-2-yl, oxazol-4-yl,
oxazol -5-ylor thiazolopyridin- 2-yl. 19A conpound as clained in claim18
wherein R3 is substituted by optional hy,substituted phenyl. 20. A conpound
as clained in any of clains 15 to 19 ereln any optional substituents in
R3 are selected fron1nethy| -OCH3, -CF3, -0CF3, ethyl, cyclopropyl, oxo,
hydr oxyl , -F, r, cyano, acetyl, am no, nethylanino di et hyl am no,

-B
har vl am go. o 9‘?}‘5’8" i W&Cq\%ﬁpswﬁgtr*ﬂ&jﬂ&eesm'sa HiP U As ebomUa 4P or

cl ai ns 9 woaZait, hydease besolvate themegfhar maceuti cal |y acceptable carrier.

Ra« O
N N,
W
== R,
R, Yo (IC)
Ry

wherein W is =C(R,}- or =N-;

R, is hydrogen and R; is hydrogen, methyl, or fluoro; or Ry and R; taken together are
~CH,-, -CH,CHgz-, -O-, or, in either orientation, ~O-CHy~or ~OCH,CH—;

Rs and Rs are independently fluoro or chloro, or one of R, and Rs is hydrogen while
the other is fluoro or chloro;

R; is a radical selected from those of the following formulae A-H, in which any vacant
ring position is optionally substituted:

S S
AL, I T
NG N N

A B C
S N Q 0
'

ko T e

D E F
£ oY

¢ o I+

¢ H

wherein Q is hydrogen, halogen, nitrile, or hydroxyl; or an optionally substituted
monocyclic carbocyclic or heterocyclic radical having 3 {0 6 ring atoms; or an
optionally substituted bicyclic heterocyclic radical having 5 to 10 ring atoms;
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and in the definitions of R; and Q the term “optionally substituted” has the same
meaning as in the definitions of Z, Alk', Alk? and Q in claim 1.

10, A compound as claimed in claim 9 wherein W is =CH- and R, is hydrogen.

11. A compound as claimed in claim 9 or claim 10 wherein Q in radical Rsis
hydrogen or optionally substituted phenyl.

12 A compound as claimed in claim 9 or claim 10 wherein R: is optionally
substituted quincfin-2-yl, benzothiazol-2-yl, thiazo!-2-yl, thiazol-4-yl, thiazol-5-yl,
oxadiazol-3-yl, oxadiazol-5-yl, oxazo!-2-yl, oxazol-4-yi, oxazol-5-yl or thiazolopyridin-
2-yl,

13 A compound as claimed in claim 12 wherein R; is substituted by optionally
substituted phenyl.

14. A compound as claimed in any of claims ¢ to 13 wherein any optional
substituents in R, are selected from methyl, -OCH;, -CF, -OCF;, ethyl, cyclopropyl,
oxo, hydroxyl, -F, -Cl, -Br, cyano, acetyl, amino, methylamino, dimethylamino,
acetylamino, carbamate, -CONH,, nitro, -COOH and -CH,OH.

15. A compound which is a pyridylamide of formula (ID) or a salt, hydrate or
solvate thereof:

o)
| X7 NH,
N~

R, O
T (ID)
RS

wherein R; is hydrogen, methyl, or fluoro; and R; is as defined in claim 9.

16. A compound as claimed in claim 15 wherein R; is hydrogen.
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17. A compound as claimed in claim 15 or claim 16 wherein Q in radical Rsis
hydrogen or optionally substituted phenyl,

18 A compound as claimed in claim 15 or claim 16 wherein R; is optionally
substituted quinolin-2-yi, benzothiazol-2-yt, thiazol-2-yi, thiazol-4-yi, thiazol-5-y!,
oxadiazol-3-y), oxadiazol-5-yl, oxazol-2-yl, 0xazoi-4-yl, oxazol-5-yi or thiazolopyridin-

2.y,

19 A compound as claimed in claim 18 whersin R; is substituted by optionally
substituted pheny!.

20. A compound as claimed in any of claims 15 to 18 wherein any optional
substituents in R; are selected from methyl, -OCHj, -CF,, -OCF;, ethyl, cyclopropyi,
oxo, hydroxyl, -F, -Cl, -Br, ¢yano, acetyl, amino, methylamino, dimethylamino,
acetylamino, carbamate, -CONH,, nitro, ~COOH and -CH,OH.

21. A pharmaceutical composition comprising a compound as claimed in any of
claims 9 to 20, together with a pharmaceutically acceptable carrier.



