1 Antibacterial Conpositions This invention relates to substituted
benzot hi azol es and t hi azol opyridines that are useful as antibacteri al

agents. Background to the invention Type Il topoisonerases catalyse the
i nt erconversion of DNA topoi soners by transporting one DNA segnent through
anot her. Bacteria encode two type Il topoi sonerase enzynes, DNA gyrase and

DNA t opoi sonerase | V. Gyrase control s; DNA supercoiling and relieves

t opol ogi cal stress. Topoi sonme daught er chronosones
following replication and ca 'ﬁ %85 et'éfeg'ﬁé‘(i%@éﬁ. | ed DNA. Bacterial type Il
t opoi sonerases form a heterot etrarrerl c conpl ex conposed of two subunits.
Gyrase for i %%Sbét&lfmf besiBGthREoIEY A tRBEbISHFiBned BaERS

t opoi sonergitggp"é%%r&%g%lo ex corrprlosed of ParC and ParE. In contrast
eukaryotic ¥sgheas F”ttbéﬁei'%éﬁ%fﬁ%ses are honodi ners. ldeally, an antibiotic
based on the inhibition of bacterial type Il topoi sonerases woul d be

sel ective fgr the bacterial enzymes and be relatively inactive against the
eukaryotic Mﬂ%@é.—me type Il topoisonerases are highly
conser ved emn’els;:caidnw\ﬁseg cathlysalbsigercofvetsicoad Diipdenaigmersi bi tors.

Fur thermor ey, i Srtirt%;é nq'fﬁg"t USRI ahSther, BadtetiCdrcaddoty (F%':m l'ar, having an

ATPase donmi n domai n and a C-term nal mai n that

i nteracts NOPWSQm@a%ﬁ %Vm%l [0 gyraseAnd DiJopRisameraseJ¥cPYrasa SPPUARd t he DNA.
The conser valaQOpdEdiMeRd ‘i‘éllév@)f{l&ﬁﬁ@l@nﬁrds@ ﬂ@pSl@dﬁfﬁéraseeM décatendtse Sites

ts that b t t t t both t
1 opo sontabEEeTaEI P P Re R PRI A B ) AP E e because
t hey have t Bacigia e |l &polsomeedexciom hbewaigiannie nempéx camppsed pldwed
resi stance. LP(:R?S E/raggﬁ?;ﬁh§ er@%%ﬁtl%ﬂ( ‘Eoﬁt%eﬁ ?f @Fr?\ £ GrURB8Es Of

anti bacteria hese agents are the
qui nol ones. tomeormrﬁgi faeps Q]GthGPBS'ﬁ@X&?ﬁ‘P’IﬁeBPT %%’Claﬁ‘&'l Hed P xi ¢ aci d,

ci noxaci n aggkafeht !yBéﬂt@ﬁls@meFﬁ@@s & thboib@merf 1dehiyOam ﬂﬁtbjdttebﬁhed oa new cl ass

of drugs, the fl uoroqui no ave a al spectrum
and i npr oveﬁ'eﬂﬂ'é\t?‘tf?ﬁ gE"f‘“ﬁ%’F? @p‘b (50;5’&5??'8?53%%“14)‘; e?ectﬂ' hglr?éétgﬁérllcl ude
nor f | oxaci nenaymes afid bxattively aactive agaitst ttgaewamilmp&qblsnmbwﬁ@s gatifl oxacin

and moxif| O’gﬁzictyge I Jb%asSr‘H fage al h@ﬂf{} cBE%nFé)é‘é'n%ﬁlésaéubﬂh&% d¥sfen bpr ther

cl asses of otrcs t ol soner ases, however they

are not w dM@dﬁB@ﬁUwe@'&@@E‘; Bﬂmﬁﬂﬁiarep%? ﬁ%@oﬁ“’lc"l afE sHoupite preringtiondli ar yot i ¢
toxicity, agtﬂn|éfon\émﬁgtaetAmls,gebmhhyn thEXEEPHIRS doihais walh a@eitihaidbsaini ncl ude

novobi oci n and couner ny a Cin n | er oci di n.
2 The conti Hﬁb‘ﬂ?’%‘?"@e‘ﬁ%@hS‘fmﬁH%/ﬂtﬁ %Jﬁaé}s“lr%étpﬁﬁt%@g ?@H%gﬁgh ° novel
cl asses of adrisehviiin tesvezonie gyasetandibepoibemetasp ddactive sitasrssipgastsghatt hat goal ,

WO 02/ 060879, \{g?s g?{hg%%%aﬁﬁ%gﬂmn%&% égt%%?n tpg‘% RlBolkombadsl gigazol e, and

pyri doi m dalBPETRS acter yrase activity. However,
al ternati veduﬁhﬁjmmd@mbﬁalts arepifragtive Ba‘é?tuéﬁ" thgy havssbe Bﬁﬁ%ﬂa&@& Uk &€ equi r ed.

Bri ef SunmaBgveg;pn{emeof@Qét%ged),fes@tlgﬁcé nvention This invention is based on
the finding that a class of substituted benzothi azol es and

t hi azol opyri di nes has anti bacterial activity, as evidenced by inhibition of
bacterial gmgwt lhtobmsmb@ssar@fheudrget of b asmber T entibantptal adente Xhe piost activity
agai nst _str a'oprﬁne% of hdt gggﬁkgte\/’tﬁ? SRS B dr ﬁaﬁrﬂﬂwﬂn\é%%hc?am eria, such

as staphyloB , enterococcl reptococci , , nhoraxell as,
chl anydophi ln&lslded eafisig@cidaginaxaein gpe wha@ Aeig: T"t?radéb'@a"r‘rﬁﬂ fporeigidadst occus

aur eus, St aply LReOGGHsCRE ﬂ%ﬂhﬂh&me&ﬂbtﬁéms G soddsearahiigobidint er ococcus

faecium Streptococcus pneunoniae,. Str Qco nmophi | us

i nf | uenzae, SARSHHREN H“Wgtegrﬂhﬁg?chk'"ﬁﬁlpé Qﬁl Z‘“Et/?awﬁ@ﬂ"eé n H?Sl onel | a
pneunt[)phl I anarlﬂﬁbdw;antomampmﬂwmf}m gneeraﬂ’dsreqwmmteauds‘iommdﬁndhl ch tsge t I
i nvention is_cgncer r e acteria
i nfection Optogﬁ%){agl HE c?ogﬁ\ah{ib ér% tRé %cfb%glldlne%&re fhﬂ'ger%ﬁég%rgﬁn{)ﬁ I%r alia,
Gram posi ti that lnh!bééfmdiﬁ@%@mewﬁmmmvefélw@ﬁ’éﬂ“’ﬁﬁ‘?@t}ﬁﬁﬂlba‘éausw Ao8k t he

invention i §eR0lniity A zB&‘éen'aye@@woﬁtﬁtbhbtwhwio\hmwrfa&abuﬁty@a&r@lets e nechani sm
of action of the conmpounds, i s presentl bellerﬂH%}at such act|V|ty is

due, at Iea§t‘°r'ifﬁ‘t'Ba‘i'cts'“°t‘{5’etrﬁé° r‘?&gm? Bifth B FSodn9diehact eri al

t opoi soner agrSclerbbigini Nnventi on t herefore enconpasses the antibacterial use
of the class of substituted benzothiazol e and thiazol opyri di ne conpounds
defined herein, and to novel nmenbers of that class of conpounds.

I nternational Patent Application No. WO 2001057008 rel ates to
benzot hi azol es said to be useful for treatnent of cancer and conditions in
whi ch angi ogenesis is a contributory nechanism That docunent does not
state or inply that the conmpounds with which it is concerned have
antlbacterlal act|V|ty, nor does |t dlsclose the substltuted benzothlazole

o o ~ O~ - Y



R2 is a group QL-[Alkl]g-@ -, wherein qis 0 or 1; Alkl is an optionally
substituted, divalent, straight chain or branched Cl-C6 al kyl ene, or C2-C6
al kenyl ene or C2-C6 al kynyl ene radi cal which nmay contain or termnate in an
ether (-0-), thioether (-S-) or amino (-NR- link; 02 is an optionally
substituted dival ent nonocyclic carbocyclic or heterocyclic radical having
5 o0or 6 ring atons or an optionally substituted dival ent bicyclic
carbocyclic or heterocyclic radical having 9 or 10 ring atonms; QL is
hydrogen, an optional substituent.or an optionally subst i t ut ed car bocyclic
or het er ocy®he eoniinueLe ametsandery antibiolie registasice Aiemands thet npwe! gasses ah

Q4- [ Al k2] p- b{BibBesiohfiuetth) B8 adeibhod empubier & kHat oA woQ2asesondependent |y 0 or

1; A1k2|sot|onall u ' d dival ent . en Co6

al kenyl ene B/19834 %H%WWF@&,&Q?&%J?*SX?L ﬁ?aszolgnarbdpqyfg%rgﬁ%ol%ubstl t ut ed

di val ent rmcmmoohdsummafublmmdeanualcgyrdsetaeMy,ywwe&errdwwve traviongdss or 6 ring
atons or an i t bicyclic carbocyclic or

het er ocycl |%‘g$éﬁ$£@4°ler¥1'3®%§°b‘}e§£€8g rd "%gtoms A i s hydrogen, an optional
substituent, or optionally substituted carbocycllc or heterocyclic having
3-7 ring at gng;sdnq}.n R ihdd StExtdt BRCihGentione | nventi on i ncl udes: (i) a

nmet hod of tTeafment of a subj ect sutf acter.i al N t|on
preventing bAEtEentign 'SltﬁF%cE?‘] %ﬁ??%n%t Eﬁb‘f‘%%to, S@&%PPQF?@% CRPYY er| ng to

t he subj ect th&ﬂola;maumés ds amticaptpialautivily] 3s avidededd bysmllatmmépa@mm cient to

i nhi bit bacter [ . A bacteri al
cont am nati %ﬁ ab zi'ger %??fé?a(teaa}’s %P?gérﬁ%n&g%ﬁm%gm% ér%\s{?ft?éého such

cont ani nat i Gramoposfive eGrammeg@toﬁtaaﬁﬁWawl Cta?'ﬁ &HﬁfLﬁﬁSti‘ﬁW’aCQ?é‘npound (1) as

defi ned abo&ﬂero&}&f strdpfdtbed;, @aabr‘ﬂ@;bﬁil! Fnokh%ﬁa%r d:rﬂ’dmﬂbﬂ'%@ Iegﬁdﬂeﬂasaanﬁorfpound ()
as defined above for_use in body; (iv) a

conpound (| Fyeeplagens Wéaxagmgfaf’wcag%fs aH’ef‘? %‘m }QC‘EfF“i)?péqfé’Hgﬁng bacteri al

i nfection. Qﬁt@%@&b&%fa@éah&(Hnwbaac(:drs)fawumjei‘tnepbdocab@mubmwaWnere| ngislin
substi t uent and salts S thereof, are
bel i eved toSE%j HETEE® pﬁ%qengs Wagfngﬁf‘ﬁlas '"?[?én\égé E?iocr)%{%gar %@Hgg of the i nventl on.
Speci fi cal | ghiamyadphigrnsomanie, qu@nellarpne;emwﬂaﬁnd)fpiyciogf@ampynwmqet ut ed

pyridine, pygd 6Brr$oﬂﬁds vidth Wichagd ReerftibM @ cBhceRibdQRé th@%ré Msetl lsrting Ut ed
pyridi ne-2-one ring forman aspect of the jnvent Ter@&ngofog?éAs used

herei n, t helrgadigrtof bagiens) igiegypr O’Wﬁ?@'f‘ﬂ"’& 9herepP 'B”]erﬁe@ rs to a
strai ght or all GRENEEkIVE ifstiohdand comeiuainl adyavedmebtmonasa t o b carbon at ons.
Thus when ais 1 and b is 6, for exanple, the termincludes nethyl, ethyl,
n- propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n- pentyl and

n- hexyl . As Witst thetimvestion Ishetlmetﬁﬁrbymmﬂ@hlarm@a”@?ﬁI@}T‘%Wéchaﬁﬁﬂbal wher ei n
a and b ar eot’a‘a{uﬁ\g&f'ﬁ% (fo?rf [u?dst @13%@5@%&"6&:@4&%5%3&0%&5@@'é\léh%i“ ng froma

to b carbon atons two unsati sfied val ences. The term i ncl udes, for
exanpl e, rretnm?l'tetﬂ@e C@NWP@?@“'WWSH%‘}P%HBE%W&' {OPHISATATRIRS. As used herein

the term " (Ca-Ch)al kenyl wherein a and b are integers refers to a straight

or branched_chai n. al ken et ] havi ng at
| east one dOUBPEHhGe 5%{0'%??%@}‘) ?eg:{hefq’t' %:?eg%@ﬁé%f@ %%Egﬁ%# gétgdp%? i cabl e.
The term i nbérzdibisizolé end Wieaoiphyeiding icoppoungs dgﬂned merean@ndzto pexeényl and

2- met hyI 2- HoRB&a Y% aﬁagg%e&m%gw the term"dival ent (Ca-Cb)al kenyl ene
radi cal " neans a hylgr ocarbon chain having froma to b carbon atons, at

| east one doubl e bond, and two unsatisfied val ences. The term i ncl udes, for
exanpl e, - Clardahdtiohl iP@téhEA@)ucatmﬁ?HE@'dO@ﬂﬁ‘l0570%&@156&29%&@31@&&0 -12- CHr,

- CH=CH- CH2- CH2-

&g ook e e ”eat'f‘f—@&&g:@ﬁ&' ’éﬂhﬁﬂ—‘ﬂ“°"§é'"d”“'°6|§;2ﬂ99‘?ﬂf‘lﬁ'sdﬁ% CHECH-. As

used her ei nctritibutosy metiBais@o Tt Kgcupieht ddve net state orirmpyihaitiee dompedrdss refers to
strai ght chgjufbn RIEAEFILARA BnBUEERR BURAY ndf QB diB¥LL@e | rom a 1o b

carbon atons an In a ion at least one triple bond. This term
woul d i ncl ué’é’sf"éied@ﬁ@ﬁ?g"'%m'eétnﬁWO'OPW%}@&ﬁWW”dSf'a'“éeﬁ’d‘e?'rbut ynyl ,

2- met hyl - 2- propynyl, 2-pentynyl, 3- pentynyl, 4-pentynyl, 2- hexynyl,

3- hexynyl , 4-hexynyl and 5-hexyny|. As used herein t he tern1"diva|ent

(Ca- Ch) al kynyl ene radical” wherein a and b are integers refers to a

di val ent hydrocarbon chain having froma to b carbon atons, and at | east
one triple bond. The termincludes, for exanple, -C=C-,and As used herein
the term "carbocyclic" refers to a nono-, bi- or tricyclic radical having
up to 16 ring atons, all of which are carbon, and includes aryl and
cycl oal kyl . As used herein the term"cycloal kyl" refers to a nonocyclic
saturated carbocyclic radical having from 3-8 carbon atons and i ncl udes,
for exanple, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl.
cycl ooctyl and bicycl o[ 2. 2. 1] hept-1-yl.



6 aromatic rings which are directly linked by a covalent bond. Illustrative
of such radicals are phenyl, biphenyl and naphthyl. As used herein the
unqualified term"heteroaryl"” refers to a nono-, bi- or tricyclic aromatic
radi cal containing one or nore heteroatons selected fromS, N and 0, and
i ncl udes radicals having two such nonocyclic rings, or one such nonocyclic
ring and one nonocyclic aryl ring, which are directly |inked by a coval ent
bond. 11l 1us rati¥e o; sqch radi cal s are thienyl, benzothienyl furyl,
benzfuryl, b§$¥5¥§ﬂ——ﬂﬁ¥8§¥%ﬁ?l, benzi m dazol yl, thiazol benzothlazolyl
i sot hi azol yAccobcEmmoslm ihvemtian, tiere [syorevitsid e usexoha @pwpounﬂeﬁémel aher,
i soxazol yl I beli@zol yl
t hi adi azol y??‘% %ggﬂw Yel ort\ éﬁ%‘fﬁgalégﬂ g”'?? %%E?ﬁ%nydf;?;?ﬁ%% di nyl, pyrazinyl,
triazinyl, bqﬂmmSWPFand |ndazonI As used hereln t he unquallfled term
“heterocyclyl” or "heterocyclic" includes heteroaryl as defined above,
and in its non-aromatic megning relates to a nono- - or tri-cyclic
non-aromati c radi cal contai no, W@ﬁShtonB selected fromsS, N
and 0, and to groups consistigg off a aﬁyC||C non-aromati c radi cal
contai ning one or nore such h s ich is covalently linked to
anot her such radical or to a nomocyclic carbocyclic radical. Illustrative
of such radicals are azetidinyIB3pyrréDyI, furanyl, thienyl, piperidinyl,
i m dazol yl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, pyrazolyl,
pyridi nyl, erolldlnyl pyri mdinyl, norpholinyl, piperazinyl, indolyl,
mor phol i nyl WN¢/&Rzf ur anyl , pyranyl, isoxazolyl, benzim dazolyl,
met hyl enedi axiypleny! , ethylenedioxyphenyl, mal ei m do and succi ni m do
groups. Unl ess othermﬁse specified in the context in which it occurs, the
term"substituted" as applied to any noiety herein neans substituted with
up to four Gdshudiredener sydteprapvlient s, each of which independently may be, for
exanple, (Cl-C6)alkyl, (Cr CB)aIkenyI (C2-Co6) al kynyl, (C1-C6)al koxy,

hydr oxy, hydroxy(Cl-C6)a ClC3 1- al kyl rcapt o,

ner capt o( Cl A@G?éf‘ kY O”a%yéi‘b jtg l&)‘la{eﬁ% %‘%yﬁnﬁ(ﬁ%ﬂ!{@%ﬁsr éwfayl??ﬁl?'g? br ono and
chl oro), fu}ddscammmmay dnkain & ethed (RO, aitloHRa-(EB) arlakyihg (-NR)L linkCBherkkoxy  or
(C1-C3)al kyLt.h bo such ord 6I ?(onethyl trifluoromethoxy, and
trifluor onefHyYRIS™ TS te (-CN), oxo (=0), phenyl,

phenyl ( Cl1- CB)aIkyI , phenoxy, nDnocycllc het er oaryl ,

het er oaryl (¢l % - NRE!-E[R0Y bosy= Ah&ePrR 65 Fydagheat ons, cycl oal kyl
having 3 to é ring %r PR (%COCRAY(WO‘; ; “@%og - CONRARB,

- CONHNH2, - s@mmmmmﬁscs a'kﬂu%% alkqg@jlg@éﬁkyny SEE"@% E%B
- NR8S020RA  gikyi}-tIRAMKIMNEA @maﬂ BébstintbdRibraclic catbgyoident | y hydr ogen or a
(Cl C6) al ky dr.o or (Cl-C3)al koxy(C1- 7 C3)al kyl group

in the bg§5% ﬁé& gﬁé ﬁé Ste linked to the same N atom RA and RB

taken together with that nitrogen nmay forma cyclic amno ring such as
nDrphollnyI,,QNngHdbmyﬁ pi perazinyl, or 4-(Cl-C6)al kyl -piperizinyl such
as 4- nethylplpera2|nyl Where the substltuent i s phenyl,

phenyl (Cl1- C3) al kyl -, phenoxy or nonocyclic heteroaryl,

het er oar yl (Q;Ts@grawm-fp.ik‘mzheﬁm@@ryI oxy with 5 or 6 ring atons, the
phenyl or heteroaryé {.ng thereof may itself be substituted by any of the
above substituenfls cept phenyl, phenyl (Cl-C3)al kyl -, phenoxy, heteroaryl
het er oaryl ( Cl- C3AH{' Ieyen-optiarally edbstilsted divaignt. siaighigheingn hranshag<tiGeuent * or

"substituent” m"éﬁkﬁ%e BEc.AE, éllm?lylteﬁé ng@}ﬁa‘?allﬁdﬁﬁﬁhé( ia@féialg'lfl'%khpﬁay dotaised herein
the term"salt" 1 ncludes

ase addition, aC|d |ﬁr qg@ quaternary salts.
Conpounds of t he©i'AVEpate G‘r?'\m“etflﬁoa}@%@?eﬂ @éﬁm’f"Br( R i ncl udi ng
pharmaceuti cal | yQapcppadiaty Sistitated tivalentrasresydiu chrbasycid ckalleierowdzlzal
hydr oxi des, e.g. _sodi.um and pot as netal
hydr oxi des e. g. EQF@PEWPQ é??ﬁﬁ?gﬁﬂg ngéﬁﬁh]h BaﬁﬁE@Ehﬂgn%?&&B
bases e.g. N-net byrbedyeliglanbaterasgglic caidal lﬂﬁé"rlgrq @(1ﬁyld@ @lepset hyl ) ami no- met hane,
L-arginine, L-lygy ﬁqu,'&g&% Bk lopRirRPdbghitent, ah8pforkmauB&itaasd the |ike. Those
conmpounds (1) whic basi ¢ can formsalts, Including pharmaceutical |y
accept abl e sal t sSaPeaycics hglgracyclis cadical haying 3-([IRGARPSr ohal i ¢ aci ds such as
hydr ochl ori c or hydrobrom c acids, sulphurlc acid, nitric acid or
phosphoric acid and the like, and with organic aci ds e.g. with acetic,
tartaric, succinic, fumaric, maleic, malic, salicylic, citric,
met hanesul phoni ¢, p-tol uenesul phonic, benzoic, benzenesunfonic, glutamc,
| actic, and nmandelic acids and the |ike. For a review on suitable salts,
see Handbook of Pharmaceutical Salts: Properties, Selection, and Use by
Stahl and Wermuth (W1 ey-VCH Weinheim Germany, 2002). The term'solvate'
|s used hereln to descrlbe a nDIecuIar conplex conpr|5|ng the conpound of

. o o, =




10 R2 is a group Q4A1k1L-Q@ Al (' when present is an optionally
substituted, divalent, straight chain or branched 01-06 al kyl ene, or C2-C6
al kenyl ene or C2-C6 al kynyl ene radi cal which nmay contain or termnate in an
ether (-0-), thioether (-S-) or amino (-NR)- |ink. Exanples of such

radi cals include -CH2-, -CH(OH)-, -CH2CH2-, -CH2CH2CH2-, -CH=CH,

- CH2CH=CH, -CH2CaC-, -CH2NH, -C(0) M4, - CH20CH2-, -CH2CH2C(=0)NH-. Q@ is
an optional 4 rbocycl ic or heterocyclic
radi cal havé‘%‘sgép&ﬁ)%%\ﬁﬁ fafaétﬁé} Qr%éﬁ\gﬁ%r ﬁy substituted dival ent

bi cyclic car bocytﬂlﬂdcq@'ﬁ 'W@P%@‘becq ‘1”01 radi cal having 9 or 10 ring atons.
Exanpl es of Sucmnk’agbﬁtﬁ,lngwgasétmﬂw 4ibesie C3 e alkfibrasorah @i @lkenylérraor di scussi on
of radi cal % en, an optional substituent, or an optionally
substituted car Be&p@KY y?ﬂe A& ocyclic radical having 3-7 ring atons.
Exanpl es of sucha’rigdn o;aiosallymubsjldﬂect tiebant speadytlicadrimbyslieon hetarerycligi scussi on
of radical 4. er.&Pﬁ gﬁé"gr aqgm{r@r ntb?tl Afﬁhﬂs@tﬂt@hhﬁal@h&%ﬂk‘“ ed

di val ent nitrogen- cont erocyc cal having 5 or ring atons,
such as an opti mwopy!-sgﬁwerpm@da@waﬂ\émﬁg By 10 HeRRMS. pyri dyl , pyrazol yl,

pyrimdinyl, th'@%@hwmgeﬂrarpdﬂtibﬁﬁl )ﬁubsﬂ'@ghtcﬁr'uph@faliﬂubme@d R&REEGMAIc My be a
di val ent nitrogen-contal nin clic carbocyclic or heterocyclic radical

having 9 or 10 rqrﬁﬁteéﬁ%ﬂ'ﬁ ha Q&::Fl?£§g 8i8Mfol i nyi, isoquinolinyl,

benzi m dazolyl or 5-azaindolyl. Presently pr ef erred Q rings include
optionally su t ut Iy i ne, pyrazine or pyridine-2-one
rings, such agjeé ’0885%’9% |hg g ‘Ec?{a?f'ﬁéb eg pyridine-3-y; ring, an optionally
subst i t ut ed(ipymethpdioftesaBnani Ofra wpcbwff@rmwter@* '@fﬁ@i§f‘1qu9f%‘9“tt‘59ra2| ne-2-y1

ring or an AfebobnSAR Shjd e LB RhpRRY éHnﬁﬁl t€ringQB Ereuls trdn%l uRrgsent |y
preferred og%écgﬁg stulgstltuénts |R Qf . nngq ﬂec P ON, and - NH2.

I n the groupcwpouyd K'%aﬁd%'f‘eciab%'eﬁﬁ‘ﬁﬁ'ef‘%mTh%ﬁl%ﬁ‘iteﬁ'aé gi?l“@hent and may be, for
exanpl e, anin?@tﬂeﬂi&dhw’e&tur@lbbﬁtelvéruhgdadeﬁaabcﬂitém:@noﬁ:&falsLsttrata(eomamlrrgal whi ch

may optiona Q ip,an - NH
o Fo Qo oaying .4 e B syeh Canah gt pOBhizP Bttarkin Bh B Bttt o 0.

radi cal whi cdmgoendrihast eefinédatmme, suﬁiclemtlt@mhlbtbba}ﬂenaéwawmu chis

0x0- subst | Eﬁgﬁ%gg Q1 s A3 350 206 Use ettt tdaifent BNAE Rlfardl kI has the
formul a ? =0)NH-. In other cases Al ki has the formula

-(CH2) 1- 2NI—ES( 0)-, wth the (C=0) belngllnkedtoQZ 11 In the group R2,
QL may be, f{i9ha cﬁm@ennidem a8 Yiefirieg @Boveltr @B iropdatiogal prewbtitg thaceernis! as

particul arised above. In sone enbodinments QL is a group of fornmula - NRARS,
wherei n RA Bf§'®6 are i ndependent!y hydrogen or a (Cl-06)al kyl,

hydr oxy(C1C6) al kyl , or (Cl-C3)al koxy(Cl-C3)al kyl group, or RA and R8 t aken
toget her w meF g? ?fnfélrnﬂgi{‘) queméﬂ 0% L'Jtﬁvﬁgﬂeﬂﬂq |E'1"'r95ubfsﬁl[lerﬁR§rHﬁHe a

pi peri di ne, onor phol i ne, azetid pyrrolidine or

pi per azi ne ﬁ@'ﬁﬁd‘yd{ﬁ‘f@ siyates angdy- ngeéﬁ'?qr%?faﬂr? 9“@’%‘8?&”9 YR 8 ya¥L- c3 al kyl .
Currently piras ihfother bt psihe Mbntide. Sdmelréauylsnm C'tgnpounds wherdth Ofi ti es and
Conposi tions

i nvention are
concer ned aisé?‘”e?ﬁpeﬁl‘é?'{?ﬁqﬁtfgﬁyrgmer ?/’g'm’é)?r:eo raZt‘ e"n f(r)‘ra#égl?}m‘lg use as
t opi cal ant slisttued ipgidirs-2-pmd m@tfamns'}aapectmthemwetlwat ment of m crobial
infection in humans and non- hurman animals e.g. other manmal s, birds and
fish. Since the type Il topoi sonerase target of the conpounds of the
i nvention i geingg¥er sal bacterial enzyme, the conpounds of the invention
I ng; bi t G?r oWk Usé@lfhe?etNalﬁd w©ky “(af- Cgalﬁyﬂeﬁhe@ém Sgﬂ@beﬁamt@@ert PeierStcaamt po? ltu ve
and/ or am ne atl ve S ical bacteri yl ococci ,
ent er ococci § fa%%‘é g*:ﬁa"ﬁggﬂbﬁﬁarﬁawn%? I'anxaetio & a”"{:‘ A Ogn%y 3@“5 ﬁﬁt}q%ﬂ
| egi onel | as a&m‘damycueﬁl {as e pleo thedaramipdledeStmatiy lethyb o ompyaisperopd, n-
St aphyl ococ r alis, Enterococcus faecium
Strept ococcgg@pneu s@b%@%% Eg%’%géo@ggg@rﬁ)&%%enes Haenophi l us i nfl uenzae,
Moraxel la catarrhalis, 12 Chlanydophila pneunpnia, Legionella pneunpphila

and Mycopl aggRsddRHIP MHeadm "Ih@le@tQGPQHﬁlﬁkﬂed& rﬁ@caWhMKHﬁenﬁ hand bé@ntion is
concerned are therefore u trea acter.i i nfection or

cont ani nat i 81F9efdP e@ﬁﬁﬁﬁ?@""‘lt‘ﬁ:’ 'TVHEPC? &’83?%?8"6‘19 ?té’r &rhen a%@r am positive
i nfections and community acquired pneunonias. It wll be understood that
the specific dose level for any particular patient will depend upon a
variety of factors including the activity of the specific conpound

enpl oyed, the age, body weight, general health, sex, diet, tinme of

adm nistration, route of adm nistration, rate of excretion, drug

conbi nati on and the severity of the particul ar di sease undergoi ng t herapy.
Opti mum dose | evel s and frequency of dosing will be determ ned by clinical
trial as is required in the art.



The conpounds with which the invention is concerned may be prepared for
adm nistration by any route consistent with their pharmacokinetic
properties. The orally adm ni strable conpositions may be in the form of
tabl ets, capsul es, powders, granules, |ozenges, liquid or gel preparations,
such as oral, topical, or sterile parenteral solutions or suspensions.

Tabl ets and capsul es for oral adninisgration may be in unit dose
presentation for conv nti.ona S as brndrng
agent s, foramf’rﬂf‘%at@%‘wﬁ%”%e&ai te"%gﬁc P for €87 %ﬁé%ghﬁ&ggg@g&{kﬁ
ponvinyI pty-propl/eckoared, n-putylérex. s f or exanpl e | act ose, sugar, nmaize- starch,
cal ci um phosphate, sorbitol or glycine; tabletting lubricant, for exanple
magnesi um stearate, talc, polyethylene glycol or silica, drsrntegrants for

exanpl e pot At esestheraihtne rmacodplalieny’ WeaTen AFnd §are DlegasHess (Q8di um | auryl
sul phate. Thgudradl @ér&ha@yhénearmt rﬁ@ke@%ﬁﬁ@lf@g att@bmbb@dﬁnmbhnd(ﬁlovm in

nor mal phar maceut i cal inthe form
of, for exafpH é’”eﬁﬁﬂpéfbtg%“%(?ﬁ en&e@og%g}%%gﬁ%wg @?"ﬁ?#’ rﬁéﬁe ‘el s'i?nons Syrups
or elixirs,incudesaior beanpiee sieylt &y, dsaral 2ibytemyl entli2 mefhyk2-propembt it uti on with

wat er or other sui tabl e vehicle before use. Such |iquid preparations may
contain conventional additives such as susp endrng agents, for exanple
sorbitol, sfsuged heeimipe ter) "divaley 4C.-grelkenyiene yadins! mpans e hHrasARBgenat ed

edi bl e fat S@haﬁmﬂvﬁrbffaéhiwtomm,at&rﬁy aﬂé@d’(@h@dé&w tidht fande6 Didatisiegonool eat e,

or acaci a; non-aqueous vehrcl de edi.b I for

exanpl e al nﬁ'@cﬁ? |1 he {§rmdRglygg s %foeg‘é'c‘ﬂ‘B%mﬁW%ﬂ re qr\?) glt" éf}'g Cgfﬁc Hes

gl ycerine, QHeDM, %@ﬁ-ﬂﬁ@szorCIﬁafyCHaDH@I@blz- -GHeEdatidves, for exanpl e
methyl of ProRd BrbUQioKy RRAAALR-BH SOLALS, AL ARICHIEH od
conventional~ flavdéuring Gr colouring agents or toprcal applrcatron to the
skin, the drﬁh‘&qirhS?HbﬁHﬂﬁHeCUp into a cream lotion or ointnent. Cream or

oi ntment fornul ati ons whi ch rray be used for the drug are 13 conventi onal
formul ations well known in ? a]B rl‘"@ nEch as tdescrr be!;il in standard

t ext books ofs piedrieERiR e’ 9&1 halkeiyf e@r‘q?la BRdPREBISET S For topi cal
appl i cat i onstiaiyhit Biezireyrenrariched chairghydeacatben lgmdles bavingftam atesoéanbdron or
Suspension [gtggr%]aﬁghé\ﬂﬁ]ﬁﬁﬁérﬁc{n di a@ﬂ!ﬁ%‘%ﬁﬁ o{]?ﬂs @M%ﬂ@l eGhe. Additives,

for instanc as sodi um meta e or I um edeat e;
preservat i vesnipi etehyhg!-trapsngs i -candaa-budynyl. ﬁﬁf‘l‘?jﬁﬁ'ﬁd&?wﬁﬂeﬁ‘ii’@%ﬂbﬁ as phenyl
mercuric acglail e Héﬁﬁfr aér%xym@@x%qmlmwm @nd sleexghyichl or hexi di ne, and

t hi ckeni ng agent's suc pronel | ose may al so be included. The active

i ngredient may al so be adm nr stered parenterally in a sterile medium
Dependi ng ops udw headin theaerartdivalond RCE)akjryfenasatical' wherellr aigntiaareei t her be
suspended or, diss such as a
| ocal anaesW?@tefscrgge%ﬁggéjﬂ\?apﬁ\y\é @Ioﬁu?f'grr n ageﬁﬁsy%aé ééé(ﬂf‘tsairg | ved in

t he vehi cl eat lé};ﬂnb:htetstpls band TERMII@“@@W@WV@@P%&E@ afeCiklt.Bpd e synt hetic
strategies fcg_r é_r&, synthesis of the conpounds (1) with which the present

i nvention i s ncerned, but all rely on known chemnistry, known to the

synt hetic organic cheni st . Thus, conpounds according to fornula (I) can be

Sygt hesi Sef‘ﬁéﬁ&é&( r@r&rgtﬁeqerﬁf REBHMERS rél88 s b b@eloi Bi- bhﬂcy%ﬁcﬁr@dr@éldrablhé erature
and are we

known to the one sKilled in terature
sour ces are!P Mﬁdﬁ@é&P”@ﬁ*ﬁ%ﬂ VAL PR ?'§/ a”dzr‘C'uaﬁ? ?WIO%H(CV@ aé% J March,
"Conpr ehensi ve Organic Tr ansforrratr on", 2nd Edition (Wley), R C Larock ,
"Handbook of Heter
Kat Fitzky), Als uvedd deh r%a(ﬁ\et . c r¥ef %Bﬁ 'r:rg)'nt)&ygrb &Eﬁé@@%ﬂaﬂclﬁ. Chem Res. "
, "Chem Rerﬂd;catiravprg |fn¢mr3y8 parb@rr d@mﬁ and ngiudess quééﬁfﬁﬁ“q? icyelomsgpyst andar d
literature §ealaResyMHehiec ohEﬁ SIS Ay Mo S@H BEEBicyW2 aeptGag i cal
Abstracts” WB@F %éMeHenQ Wemg of syntyhetr c approaches and schenes for
t he preparation of conpounds (I) are given in the Exanples herein. The
i nventi on wak bsdtveréle thel Unyadlified e tarylt efees rneonms, it ti-ojdiowi ng Exanpl es:
Abbr evi ati ons - N N |, f r ngmgé-g L8yl HPLC M5-
hi gh perfor ﬁ%ﬂ%‘%ﬂ%?%ﬁcqh@gg&a%g "%a g}%g%g@%ﬁ ot Ty LI-4 ﬁ\% nucl ear
magneti c resonance Rt- retention tinme THF- tetrahydrofuran Scheme 1 step 8
Step 1. 4-Brono-2-io0do-6-nitroaniline. 4-Brono-2-nitroaniline (14. 3g,
0. 0659 nol) was added in one portion to iodine (17.6g, 0.0692 nol)
di ssolved in ethanol (300nl), followed by silver (I) sul phate (20.4g 0.0659
nmol ). After stirring at anbient tenperature for 18 hours the reaction was



15 filtered and the solid obtained was washed wi th di chl oronet hane unti |
all the orange product had dissolved. The conbined filtrates were
evaporated in vacua and the resulting solid was washed with di et hyl ether/
40-60 Petroleumether (1:1) and filtered to give

4- br ono- 2-i odo-6-nitroaniline as an orange solid (19.8 g, 88%, which was
used wi t hout furt her purification. 1H NVR (400MHz, O CDC13): 6.15(2H, br s),
8.00(1H, 9), e t

4- br ono- 2-i FH ?ééh"gg%gacﬂﬁhﬁree% %Iﬁﬂ(g& gyn%iagleﬂp%{ﬁbmg%hg g:gglljcn portions to
stirred contditalsaterhesyll Hipheing aalélﬂéP'(tM m ) keeping the tenperature at 0-5C.
After stirring in the cold for 1 h, sodium n|tr|te (2 3 g 0. 0326 nol) was
added and the reaction mxture stifred in, g &urt}her 2 h. The
reacti on mi &8 bfed iRgRdn PREAIFSIRISE™ hetsrqapd’ e Bﬁoﬁt"')‘ono'ﬂl?é OF s¥Ftant mi xture
was added, anarrramsrauramontram@ob@nr o recdmatomema‘cteudmpes N and Osanidf at e (0. 36
g, 0.00145 mml th The
reaction m %Y % ra%%als @%’I'ngé&%é&h% % Hﬁ’ ?&n&%&c@éﬁ%&argﬁ Il§dV\/|th et hyl
acet at e ( 300nghdpnaskitic Brviving, whish et Cwet:lhfl@bq & evaigtidiondh HydaBgeH car bonat e
sol uti on Q?&h&%&uce@cﬁe%é 58 béAVaRi, qut%eﬁﬂtryrewn $m?i:t§fﬂp)f3d in vacua to

gi ve 3- Brono-5-1odonitrobenzene as Mf?g oW sol i % % 88 % which was
used wi t houberzimidaral, giazeit benzetipzol| Y‘@B@W"@S@B&% PYEZRl 11 §)
8. 34( 1H, 3) , 0zBI0( Bénznaz8lieBoRzoR, Berisdxdzolyh omhaizblyinteiazolyl rhextttiazolytf

8 gr62r2m mS)| I)%dq%%léﬁt)!gg?xg |a(zigq éy&rdmit %!n?%@%%?nrﬂgm}lg@?z r‘gg?rgﬁzplg‘fiﬁﬁ |(3 69,

t enper at ur eafdinddzBlyh. The reaction m xture was then filtered through a pad
of celite and washed through with ethyl acetate. The f||trate was
evaporated in vacua to give a brown oil. This was r solved in ethyl
acet ate, | oA8uEpddiereln @eluaﬂ%fﬁﬁéﬁ%fhe?ﬂqy‘éﬂ AnBetRPeNC ‘E:I‘ YES et hyl acetate.

ghe filt lraéI ﬂ'reg@&a rAVARRiAdEsbol/E) aa aiits riod-aRdniinic thedniBg estateSto d rostmani | i ne i.lszla
r own 1 n.
AVR (438@“‘&6&?@? "°’§Q“?T(a§°_traf’v‘\’%f"09§““"t§’v&?%?iﬁg%hﬁeﬁ%‘%@ﬁ%@é&? I22( 1 Ks).

Step 4. 1-Beomn®yN-aBd (Babd orgdups iconkisthe pid nondeydio nexaromalipragicelon of ammoni um
thi ocyanate, n‘t%éﬁgoneloorgﬁiﬁés Ik é&t&WﬂEtﬁQ%a@%ﬂPﬂﬁe& fBariBtnkr ¥RH treated

dr opwi se wi £ and stirred at
anmbi ent tent?étcat‘?!r*‘éa fgpocygic GArb§8YQJ‘E raewabr"uséraﬁreoﬂﬁ@ ReERaATE i ne (15. 85g,

0. 05319 ol hzdtifing! E{Dﬂﬁarﬂrﬁﬂﬁé)ﬂ?p(oéﬁdlrﬁ?l )mmM fma’zoa,dﬁkbda;tdtylone portion and
the m xture stlrr at ur uItant

suspensi on {iazolyly ﬁ'nlla‘g@z?lﬁ Wrazf[@([ - REFC '?'yl (%?J%WV' pyé'méd' tr"r()?éhc?“ or 0.5 h. The
pr eci pi t at edipsmkiny, indodyl,codrprediow.bebyfufanyit pysanyb isoxazslye denkimidagpiyier f ol | owed

by 40-60 : f
Benzoy 1. 3  BELPEHEEY TR O ehdRaAHend Abslidhmmosous |
(400MHz, 6, CDC13): 7.56(2H, 1), 7.67(1H ), 7.76(1H $), 7. 90(2H d),
(7393( 1H, $) Uglggérﬁtﬁé’r'wﬁb ,sp&ifibaﬁrﬂ-tﬁebbrg&)tm Wich/i0dcthtsPihe Sgrm "ﬁﬁtﬁﬁtuﬁzd“ as
r ono- 5- i odo- phen our ea s
1- Benzoy1- 33?%"9% @‘?%E% HEWFTS Stt}?f'to{fflé"éh ff%e?ﬁrc&mpaﬂﬁ449 nmol) in
met hanol (3@Gosrttu¢ntmcrt ofaﬁucédndapemﬁesaﬂﬂmaymmrMamMe, (C2Cdalyyl. 620449 nol ) and

t d at
ovapor at od LOREh CEERRPULIC G Py yadBEWASHIC A0S 1S B8 W wat et
(500 m) an@slekerietGink, mrf@ptwmeaéetoéﬁx&elaﬂwhtﬁ)rﬁ@ JalkiihiethalRas dried (MySO4)

and the sol |ﬁ‘6ﬁ§d|ﬁgﬂ’fr9r\699rornﬂ a\ﬁ@@ﬂﬂ@ro? %uglovgarﬁauyﬂ@csrrda@dmw;)armsctrl turat ed
w th 40-60 %etrol eum

( 3- Br ono- 5- 08 BW&HW)&@%‘?YBWP&%"% tﬁ'ﬁt“’&?‘te%%r}f'@"fgg‘re;h&x‘t #19359. 89 %. 'H
NVR ( 400ML- krifluéromBBBR), nitrd, Beie (M) oxol= BBﬁhetdtyHS)Jhen?l(&QOs)ﬂQﬂr) phe@o®70 H, br s).

Step 6. 7-Bro

S B omo- 7- 1 SYBRAR I EiTe e A o B R Ry with 5.0 i

(3- Br on- 5- iatsehs-. pisealy faing @m%rwqczrt@a@ton@‘m@%" rr@F’fl iR or of orm (65 m)
was treated. Tﬁh ponmRe -CAnARE,, @o‘}NMRB NrORT2RIHNB,) o@murbat’l ed under

reflux for 5 After ool i e t, ye I9<ture was

di | ut ed wrth“%t%‘f (%’% &} %’r‘%.goéﬁp "hRNEORE] F@\)ﬁ?réé’b |

filtration, |nﬁaﬁérﬂdntwhwrog&1mme1-Sg))dikylnm)rdm;r(cg-@a)atkard:}dﬁaCe)aISmdym{r on (200 m)
fol | oned by water (200 m) and dried in vacuo to give a 1:1 m xture of

7- Brono- 5-i odo- benzot hi azol - 2-yl am ne and

5- Br onp- 7-i odo- benzot hi azol -2-yl aM ne (2.87g, 100 % which was used without
further purification. 1FI NVR (400MHz, 6, D6DMS0) : 3. 40(2H, br s),
7.50-7.95(2H, M. Step 7. 1-(7-Bronp-5-iodo-benzothiazol-2-yl)-3-ethYl-urea
and 1-(5-Brono-7- iodo-benzothiazol-2-yl)-3-ethyl-urea. A stirred mxture
of the product from St ep 6 (2 87g, 0 00808 rml) anhydrous 1 4 d| oxane (95

o o, - N N AN A -



1- (7- Br ono-

5-pyridi n-3-yl - benzot hi azol - 2-y1) - 3- et hyl - ur ea: THNVR

(400MHz, 6, D6DVSO) : 1. 15(3H,t), 3.23(21-1,n), 6.78(1H br t), 7.53(1H m,
8.00(1H,$), 8.20(1H d), 8.62(1 Rd), 9.00(1H $). LG M5 nz
377 MtHr Rt =2.63m n. The followi ng were prepared simlarly: 1D NAME LC M5

7.81(1H $),

DATA Exanpl

2-yl]-3-ethyl-urea nl z392] MFH1 Rt =2. 22mi n.

e 1 1-[7-(6-Am no-pyridin-3- yl)-5-brono-benzot hi azol -

1-[5-(2- Am no- pyri m di n-5-

1177 (5" Am RoBgaraeafn e g Wasla o At ORI AN bR/ ™

1-[7- (2- Ani
Rt =2. 90mi n.
NH2Br

and B® @kerl fog@hertwithl thainiregSementsrm A cyclic andnaina s usicssBr
morpholinyl, piperidinyl. piperazinyl, or 4-(C-Cg)alkyl-piperizinyt such as 4-methyl-
piperazinyl. Where the substituent is phenyl, phenyl(C4-Cslalkyl-, phenoxy or
monocyclic heteroaryl, heteroaryl(C,-Cs)alkyl-, or heteroaryloxy with 5 or 6 ring
atoms, the phenyl or heteroaryl ring thereof may itself be substituted by any of the
above substituents except phenyl, phenyl(C;-Cs)alkyl-, phenoxy, heteroaryl,
heteroaryl(C,-Cs)alkyl-, 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
salts. 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,
dibenzylamine and the like. Those compounds (1) which are basic can form saits,
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, citric, methanesulphonic, p-toluenesuiphonic,

benzoic, benzenesunfonic, glutamic, lactic, and mandelic acids and the like. For a

review on suitable salts, see Handbook of Pharmaceutical Salts: Properties,
election, and Use by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

bS] .

The term ‘solvate’ is used herein to describe a molecutar complex comprising the
compound of the invention and a stoichiometric amount of cne or more
pharmaceutically acceptable solvent molecules, for example, ethanol. The term

‘hydrate’ is employed when said solvent is water.

Compounds of the invention that contain one or more actual or potential chiral
centres, because of the presence of asymmetric carbon atoms, can exist as a
number of diastereocisomers with R or S stereochemistry at each chiral centre. The

invention includes all such diastereoisomers and mixtures thereof.

step 3



BrNBr step 5,-NH2 step 6 BrBr Step 1. 1, 3-Di brono-5-nitro-benzene. To
an ice-cold solution of 2,6-di brono-4-nitro-aniline (100 g, 0.34 nol) in
1.50 L of ethanol was added dropw se conc. H2SO4 (116 m, 2.15 nol) over
30-45 min with constant stirring. The reaction m xture was heated to 60C
and sodiumnitrite (72 g, 1.09 nol) was added to the reaction m xture
portion wse. The resulting yellow cd ored reaction m xture was heated
slowy to 9 xed for 2 to 2.5 h. After cooling to room

t enper at ur th%cﬁJgQr#aX 'Jﬁ%le was poured into ice water. The reddi sh brown solid
thus obt ai riE samponndstveinadichpsiReaNtion EtFongarred mayhaye. iTE*EYPGi 8 the desired
conpound asfofi’o Oth‘é@tu?éQJ ih@n{ &mgatiBle c8Rbfhatiohl- | - NVR (400 MHz, DMSO-d6): 8
8.38 (d, Jr and 8.40 Hz, br s, 2H). Step 2.

3, 5- Dbrormanlllne To a solution of 1, 3- d| br ono- 5-ni tro-benzene (85.0 g,

0. 30 nmol ) inisN br CH, e iOFaP@sentigét isapielfen‘ecﬁthﬁﬂZbéZHEIOst:(@ﬂtﬁbe)ctgnpOﬂnwl)rml)
portion w se at re. The reaction m xture was heat ed under
reflux at ﬁ&s?%sttfu%@sﬁeﬁgaﬁ%?&# cooling to roomtenperature, the solvent was
evapor at ed under reduced pressure and the crude white solid thus obtained

was basifieﬁnw% B, BRI selojbl @ @mhwzhlnﬂwsdﬁdééd,lﬁﬁnm@zddact ed with
e

et hyl acet at and t he conbi ne wi,th brine

yer
sol uti on an® ”Eﬂylbé OpPEMAG DYAgENTHE °§’E9P3e?¥F'°Ma] ?V«EWBV@H OUY‘P@E)?'&’? ¥duced
pressure, tMsgiviien thesubeass. atmaombantQ agdragdn, vitmAl dking, fore5ampig,— 869 .

1H NVR (400 , _ 77 (s, 1H

19 Step 3. ?('Ngzeh%% ??%z)%%%e%%ttéf@h gn';%ﬁ?ttl%?rgﬁrgéa%&%% hg@oﬁutl on of

3, 5- di br onpAlkibk HGE:L-6Bd0Ybe ydP®enol ) i n anhydrous acetone (1.6 L) was added

benzoyl i sot hi ocyanate (46.4 g, 0 28 m)l) and the reaction m'xture was

stirred at room tenpeyrature for ) Acei“ ne was,_distil o%f and the

crude resi dBieis AEEOURER HAK ldi% ‘H'é@(é'?f’é" I'tygroggq. ?10"699%’]“?085“6@%8 fi%as yel | ow

20 7 67 (e A T e (P 06-7 88 (m 4Ky, 1L 76 (br . 11
= S m , . r-s,

and 12.54 (br s, 1H). Step 4. (3,5-Di brono-phenyl)-thiourea. A solution of

Y
NaCH ( 46. 30Alg?® wheniBesent jie plissls slanagtionzlygpstiuteg tivalenCiasiklened €0 a

solution of A1 3 bRl 8dbstifdQ 0, 23 nol)
in1.20 L ?#E@%%ge’rézesu la”gﬁ?@g%ﬂ %E@in%x‘%i‘%dg vvag stsllrred%? 70C for 12

hours. THF vi(QH)stEHiG- ofH:EREHexGHECHad CRbY nCBIGRACT et RE5Ctx 3). The

combi ned or gagéfy! p?éf&’f’ed’@éoﬂfohﬁ@ SONSHEUSP@R It Cf-Ch bikyle ragiehlgli stilled off to
get the crude residue that was washed with hexane to obtain the desired

conpound as a grey solid (689, 95%. 1H NWR (400 MHz, DMSO-d6): 5 7.49 (s,
1H), 7.84 (&3 whén preser®B aplapticnallsdbstitutdd d0ald@ nidnocwlic Qattbc)cyclimdifalo 88

M+ t f
(3.5 br ont Breely TGk HepaRyde Ahia) rad¥BBna By B0 M0 oo e
was added domtonallysubstitused divaient bicydie Qarpwc'mr@etewcwc fRsfcal haying @@ m  of

CHCI 3) over F@rn{beétbrﬂg @(famélegof sﬂaﬁrdde,«a@tdmemdsbmaang\@a.oﬁdny@n@dtmd - 55- 60C
for 15 mn foll"'owed by refl uxin actl?n m xt ure

was cool ed Eht?”V]oB?ﬂzP@l?ﬁ&[r%Efyhtbﬁn lﬁd ‘i"'i"o YZ#’B‘&E‘%"@‘ 3892'@%209 3‘3%2 Y&si due t hat
was washed pérdzbthexginsotaiadoly] ehhiydthiezdieroyratbigl, exzold, bdvasxagblylai ned was

di ssol ved |n H20 hggr%h&&gpy\q&g{ﬁh He‘g?@ rgggatg%o@)ltﬁgd&g]y]to pH 10-12 and

stirred for'® € SO ) I'tered and washed with
water to geoxadraeoldlesmdml pyrigaziext. pyemidiyl, Pgezny! riadindvirdeiyoipdagalyl. DVSO- d6) :

87.39 (s, %e)ndlnyi ;ﬁ)’ro(yi; fur&r\‘ﬁ t l, T@Eﬁll‘)}prlmﬁazc%h")oxaMl isthgzcBl (MrH)*. Step

6. 1-(5,7- - benzZot hi azol Iy }/ '|' 30I|ut|on of
5, 7- d| bronotﬂf?éﬁli'of'l’ﬁdé\'?‘iﬁ'w QW??OéYl'anéj' yb@y@olla ”VIOP%@‘W YPREADAY oxane (400 )
was added eb.byﬂalnﬁsacmi@dmemdraﬁonaﬁ tpnzfQrad ), pyednyl, ogaolye teezimidagelylni xt ure was

?‘r;[):’“r { g?l ﬁ;) ZSngpo%z cyclojbutyp cyclopegtgri Eﬂ%hgmkgﬁﬂl 24 Rgphttﬂ}?m{g@a(:t ton (TLC

Q*is hydrogen, an optional substituent, or optionally substituted carbocyclic or
heterocyclic ring having 3-7 ring atoms. Optional substituents include those
particularised above in the discussion of the term “optional substituent”. Carbocyclic



sol vent was evaporated and the residue was taken in H20 and stirred at
70-75C for 15 h. The solid was filtered and washed with hot water and dried
under high vacuumto get the desired product (19.65g. 80% . 1H NWR (400
MHz, DMSO-d6): 8 1.08 (t, J=6.80 Hz, 3H), 3.18 (m 2H), 6.76 (br s, 1H),
7.62 (s, 1H), 7.82 (s, 1H and 11.10 (br s, 1H). Ms: 379.90 (MtH)+. Step 7.
1- (5-Brono- 7- pyridi n- 3-yl - benzot hi azobh-2-yl)-3-ethyl-urea. [Exanple 21

1-(7-Brono- 5-pyridi |, - ) l e 3]
10 O B G Pl Suslk ok ke NS L Bl ol igte AL i BEXRIP S 31
sol ution of thenrésedingipbragiaph., tv@rv@dtamcacmenmmhomwﬁwmurf@aﬂ1 60 g, 0.40
nmmol) in DMH20 (2:1, 48 nL) was added pyridi ne-3-boronie acid (0.51 g,
0.42 mml) and K3PO4 (0.90 g, 0.42 mol ) unﬁ |tr nagmsp ere at room
t enper at ur e PrerRatvids iefaried thal P2 Piraet (R A ﬂé?@@é‘tﬁc (e 1°% 0l | oned by

addi tion of fc[rjbxamp@la&(o@umwlgubpho&plpynm)e‘ Li3s]8 me:nehalwhsolbﬂtmnapal | adi un(I1)

agai n degas SUTVADY oo polbne SAS AR pVees e e BT AR ubhat 2 00 £ he”
at nospher e. sDiRtulRyddisg-2yl rieg, @Wptlomib'@vbmeda?ydéwlﬁelﬂ'ﬂ ﬂ“@@é@n Pon mxture
and extract BLiRithd %@.@ (hg3OptiohBRsubiinRad O iRk cHL@Yer was
dried over gﬁﬁ”ﬁﬁ){}ﬁ S% ytarvgpo?g)te LIto drnyness under reduced
pressure. THéchd?NJ&irﬂ"i*vvé@dpQﬁﬂlfl ed over silica (230-400 M using ethyl
acet at e/ hexane (gradi ent) to provide the desired conpounds.

1-(5-B di -benzot i 60% Et OAC- He
(12% yfé’rﬁ) g r‘i\‘i@?nnm RS %%)hozgy%’)"’&g ?Qyﬂfﬁgéﬁgﬂa'm, 3H, 3.14
(m 2H) 6. Sfivenis paribllarsad Eove, BOS(MPIE o SIS (ipro aHyomg. 11-8. 13 (m
MrHr 67 8. géNﬁﬂ* ﬁ%@NﬁRg%hé@n Atlng F@“‘é}‘eﬂ%r&%n(&%(éf-cé‘a‘ik MB: 378. 99

( r ono- 5- In-3 3/ -benzot h |azo yl)-3-ethyl -urea. 80%

Et OAc- mxanéyqrgw@wy%qlm or (e lalpx g Cr-LelafgiereUBVEO- d6, 400 MHz): 8 1.11 (t,
J=7.20 Hz, 3H), 3.20 (m 2H), 6.75 (br s, 1H) 7.48-7.51 (m 1H), 7.63 (s,
;H) 1H)7 735 %gﬁr?r%fr%ﬁmef Fg;:gjoupmriclude(%hefgmwm 8.97 (s, 1H and 11.01 (br
1-(5,7-Di -pyridi n- 3- yI benzot hi azol 2-y0- 3 et hyI urea. 95% Et OAc- MeOH (25%

yield). 1H NWR 400 10 .30 Hz, n3. 15- 3. 22
(m 2H) 6.57 §(s[* 3 5 brs 497 m 1H)/ 9762(m
1H), 70(5 802 ,82 26 (m 8.34(s, IH), 8.59 (d,

:48Hz 68(d J48Hz 9.00 (s, 1H) and 11.0 (br s, 1H).
V5. 376. 07 ( 21 Tb\'e@g;: ow ng prepa,]} i m | arl/y; NAVE LC/ M5
or 1HNVR DAT- 7-Bro (3- eWr ei do) {bdnzot hi azo -yl1-

pyri di n-2-yl p tam de 11- (400 D6DIVBO .14(3H, 1),

2.16(3H, %), 3. 25(2H , 6.78(1H, br s),7.81(1Hd), 7. 98(1H, $), 8. 20(2H, m,

- 8.76(1H %), 10.,66(1H $), . 1 0(1Hb ¢ 1-[ 5-{ < Ami no- pyrj4j n- 3-
yl)-7- brorm-bthi azol < I2-lyl]-3- et@‘hrea rﬂ [I\/H—I] 4M;5rrﬁn
Exanpl e 5 1-[5-Bromo- 7- (1-1et hyl - 1H pyrazol

benzot hi azol - 2- yl] 3-et hyl - urea (400|\/Hz 6, D6DIVISO 1 09 (t, J 7. 2 Hz, 3H)

3.18 (g, J=7.2 2H), 394 74 (br " 7 56 7. 68
(s, 1H), 7.97/(§j_m) 87¥6 (s, 1H) '95 (br 06 [I\/H—I]
OH ré/ g H, \|
SN gt
—-- H



Example 6 1-[7-Brono-5-(1-nethyl- 1H pyrazol-4-y1l)-

benzot hi azol - 2-y1] - 3-ethyl - urea (DVMBSO-d6, 400 MHz): 6 1.09 (t, J=7.2 Hz,
3H, 3.19 (q, J=7.6 Hz, 2H), 3.85 (s, 3H), 7.41 (m 1H), 7.65 (s, 1H), 7.81
(s, 1H), 7.98 (s, 1H), 8.27(s, 1H) and 10.91 (br s, 1H). niz 380.07 [ MtHt
Example 7 1[5, 7-Bi s-(1-net hyl-1H pyrazol - 4-yl)-benzot hi azol -
2-yl]-3-ethyl-urea (DVSO d6, 400MHz) : 601. 09(t, J=7. 20Hz, 3H),

3.19(q, J=7. 2 (82 3H) 3.95 (s, 3H), 6.73 (br s, 1H), 7.65 (s,
1H, 7.69 (az'sﬁﬁ)’@”bﬁdg’z 1§80 50 (s, 1H), 8.26 (s, 22 1H, 10.73 (br
s, 1H. mz 382.20 [ MH, Scherre 15. Step 1. 1,3-Diiodo-5-nitro-benzene. To

an ice-cold ﬁ%ﬁgnwé‘seﬁf asan@ptﬂinb@cg%é{nmed GRalBR, Liidight 6%1@'bgancﬁed)6 mol) in
et hanol (625 nm.) was ad ﬁWI se ¢ r’rpl) over

S0 an i et Mo el s AN RS o766 e clsutiant A rPsh e aae B 1 o boc
and sodi um @inhihate & drtild? ()-), thidethemps)) dm,arslnad-dléd- link. Exaepleeatsticbn i xture

portion w se. The su in t| o] _ was heat ed
slowy to 9@@0%3?1510 h& q?%@'“)ﬁ V&ﬁgh E cg:gilnpﬁdu(?—gofoom

t enper at ur e CHi 0= ath-mreC#ﬂs—thMked—G ﬂthNH .c@l-wa@idi- ~CrhEH{a@)Nth. br own sol i d
t hus obtained was filtered, washed with water and dried to give the desired
conpound as a yellow solid (17.0 g, 72% . 1H NVR (DMSO d6, 400 MHz): 68. 48
(s, 2H) andQ3isse optonalygubstittes divalers mnpryctisssbacyFiser hetgrosycivtedictlon of

1, 3-di i odo- t edBldledt Bicodid 3B@bcycROE ML) was
added SnClZﬁaz\ﬁgosr?ggﬁg%m &%ﬁﬂ%n:i;&b%é ach? e erature. The
reaction m &QtﬂP@%@d'ﬁ@éﬁé’agﬁﬁdeQ t$ gm @8?:0{?%’ ?dgaﬁmc er cooling to
room t enper gbsd ecitidtat®ob rané disassien afradied! €. under reduced pressure and the
crude solid thus obtai ned was basified with 4bl NaOH solution to pH 12. The
m xture was extracted with ethyl acetate (x 3) and the conbi ned organic

| ayer was wasidgdragerhan agtiopal substisusint ot horiaeRIy stksgtuisAqertQayie®” The sol vent
Was remveda&%@%ﬁ:&d I%GHS@‘%VIHé gsisrtﬁb%toﬂsoEEHnY;ﬁ’estd?%u&ﬁ%dlfzﬁglnﬁigﬁ@mldm as a

yel | ow sol i ep 3
1- Benzoy1- 35F(3‘3'f'§dEﬁqvédbthBH@ﬁiﬁsP”Pﬁiaﬂ'ﬁ?'@a To the solution of
3,5-diiodoaniline (5.0 g, 0.01 nol) in anhydrous acetone (150 nL) was added

benzoyl i sot 0 i i xture was
stirred at pUB‘?T&P%%%@F& jeb'ag’igr wjaﬁf gUBLtA%tgé]gW&Qﬁ nh%g'lg'ﬁs%%'mdd( of f and the
crude resi dhatenewlinesicaichawing B ohé xomatoms, sybh as an epiondlzgusdisund as a yel | ow

solid (6. 35d9alﬁ%ég%do nif] ;Z\Paﬁ %;/6%0 derﬂ&#ﬁyz Rﬁﬁiﬁ(}l)wgwr@wrmal Arapl ution of

NaOH (1. 30 added to a solution
of 1- benzoywheir(rsseﬁi @AY 6%%&5}15%%%‘@39 Pigyoli® cYLOYCSLE nol) in 75 ni of
THF. The r epetblobyitic f28RETHa0Mg Fiok 1 0IFiy atbras, SUeH dsegliratiny, GSgtiooliny?2 hours. THF

was distilled off a trated vmt e conbi ned
organi c Iay ?”ZW%{%EZBW‘E? OINa5r§Eﬂ' yP%eF%‘ g%ﬁ% gl&as%tg’%fm% off to get the
crude resi dagbstitotztl pmaNaMdinprazunenamwdm&deeam@ﬁ sheh abeasi red conpound
(4.0 9, 75 %o ”Mgtsl'ﬁé&ﬁn M}‘ig"é)yi nr%t 8R optionally substltutedc pyrimidine-5-yl ring,

5, 7-13i i odo- Iazol -2- To a solution

(3, 5-dii odoaph@twwalmsnb&slwt%py@?m @f' rigg eflanrﬂﬂt's’“ﬁ“)ﬁ%ﬁd“?d(ﬂ!%”%b at - 55-60C
was added dBH@M\?ﬁ-@- apregédﬁ E@ﬂerﬁéﬁ oBtichal hbstuets i OO e CHi-NCAM-M  of CHCI 3)
over aperi%d él}% e reaction mxture was stirred at -55-60C for 15
mn foll owe b?”q' FUXI ng at 70-75C for 3 h. The reaction m xture was
cooled to roomtenperature and filtered to get the crude residue that was

vashec wi t N ORERRG, R0 4 iEbet MUknetdIet, alheoRBedidnd P\Hi‘bé’b&@x%gevﬁﬁ di ssol ved

in H20, basi gqueous a and stirred for
30 nin. Theogtisinaly whﬁ@f@bﬁ%ﬁ'%@ﬂ@aélkﬂ?ﬂ%réﬁ"%fﬂ wRis8 ”Wé(é’ﬁ%?i’av\)l pHudeAer to get
the desired_Rp{OgHCAr of)ﬁm'é% 2rmi8&¥n an -NHNWR t6 %@aﬁ&dmﬂﬁ@cd@zNW isd. 59 (d, J=
(1 M?H+H)Z H, dlva7!er§tZCg<Cg alkylene radlcl_\z\ﬁhlc]hl_t%rmmaqes ihan - I\GI-l? ImE to gﬁ)cmd \In\l/ﬁ ch is 403. 06
oxo-substituted on the C atom adjacent that —~NH- link, whereby Alk! has the formula
~{CH3).2C(=0)NH-. In other cases Alk" has the formula —(CH2)1.zNHC(=0}-, with the

(C=0) being linked to Q%



Step 6. 1-(5,7-Diiodo-benzot hiazol -2-yl)-3-ethyl-urea. To a solution of

5, 7-di i odo- benzot hi azol -2-ylamne (8.0 g, 0.02 nol) in dioxane (160 nL) was
added et hylisocyante (10.70 g, 0.15 nol) and the reaction m xture was
stirred at 75-80C for 15 h. After the conpletion of the reaction (TLC
nonitoring) the solvent was evaporated and the residue was taken in H20 and
stirred at 70-75C for 24 15 h. The splid was filtered and washed with hot
wat er and dri ed under high vacuumto get the desired product (5.0 g, 53%.
1H NVR (DMSO d6, 400 MHz): 81.08 (t, J= 7.20 Hz, 3H), 3.16-3.19 (m 2H),

6. 73 (br s, inkhd grodp 82 &'Inayldd) for @xadabes hydrbfjeranoarldptional irstiventee) . MS: 474, 12
(MW . Step Eth B 2-yl)-urea

[ Exampl e 8] p%%!%lsg%bo%e IR I}rﬂggmgonﬁﬁﬁ%tg'dals?‘a %r'ou %grﬂiuﬁ ﬁlhgfgol “14) - urea

[ Exanpl e 9] whefeindR sa@mﬂmmn@apemde(@yw%pgetme&@n?d@!mld%ﬁwﬂcyl) 3-ethyl -urea
(0.20 g, O. é%a;mva%i: Oi%ygé, G}}a)kyl’@r@u@@?’ﬁdatﬁwm dkétetogeth@ratnitestaci d (0. 076

g, 0.63 mmz and gn &rﬂm %} der nit ogen at nosphere at
roomterrpera’%%‘f°"|"h%°¥°é%tﬁ‘i”|”8|’im fﬁrt%?'é‘p 3 PHE sg‘(ﬁ’thB ®hal f an hour

fol | owed bytHidneorgishtling, iaetidoie, Birs(dine @ipireydziteoghthe E)tpobdirmdintioalit N- di chl ori de
(0.0044 g, 0..063 ).~ The reaction m xture was agai n degassed for half an
hour and th%‘fpsﬁt&?{aﬁ&ﬂ%fg‘gb for 1h under nitrogen atnosphere. DVF was
distilled off, added water and extracted with ethyl acetate (x 3). The
conbi ned  or gaRkdiy AKE el ol #RiLaY &le rBIUNIEE 0Us Na2SO4, and evaporated to
dryness under reéuced pressure. The residue was purified by chronatography
on silica (230-400 M using DCM Met hanol (99: 1) to provide

1- Et hyl 3- (5-i odg-

-pyr|d|n3yl nzothla I- -urea as ff white
solid (0.025 g, @ and DCM Met hanol “pf ovi de
,yr|d|n Slyl be zothl I- ) - ur ea’ noff white

1-Ethyl -3-(7- i offQ
solid (0.025g. 14%".
1- Et hyl- 3- (5-i odo-7-pyridin-3-yl - benzot h| azoI 2-yl)-urea: 1H NMR (DVMSO- d6,

400 MHz): 8 J= 7.20 Hz ). 6. 76 br/ S\ 1H)
7.56-7.59 (m 1 ,N716A(d J= 803](5 (dd J=1.6
and 8.0 Hz, 1H), 8.897(d, J= 4 , sé‘ T 11 01 (br s, 1H).

MS: 425.00 (MrH+).

1- Et hy1- 3-(7-iwdo- 5 pyridin- 3; enzot hi azol N.’lg/ 1) -urea: NVR ( DMSO- d6,
400 MHz): 8 X |_720Hz 319 2H), 6.77 ( . 1H),
7.47-7.50 (m 1 N\Y 8(5 N 4(s 812815 , 8.58 (br

s, 1H), 8.93 (s, 1H) ‘and 10. 96 (br s, 1H). MB: 425. 0 (M-H+) . Step 8.

1-(5, 7-Di-pyrazin yI benzot hi azOL- 2. yl)-3-ethyl-urea [ Exanple 10] To a
solution of 1-(5, ii odo- benz i azol - 2-y1) - 3=gt hyl - Ur ea g, 1.0
mmol ) in DVF (3. )i was ad tributyl st | - pyrazi ne 78 g, 2.0
mml ) under nitrogen atnosphere at Ff‘oomterrperature. The r€action m xture
was degassed for half an hour followed by the addition of

tetrakis(t rnghenyI phosphi ne) pal | adi un{0) (0.18 g, 0.10 mmol ). The reaction
m xt ure was Uilfgsard£§a88E¥P For hal f an hour and then heated at 120C for 2h
under nit rog.emaem;m‘arﬂ&ewxhetka‘otr@burtdaewmmwheme iavertibn htecon@inedemet i on ( TLC
nonitoring), i,.Sti e [ ted with ethyl
acetate (X §Tt‘m'?rﬁ§6@yo%'v?1§8d W&g’eréfo ?g’ggﬁug\/\%& ?]%gn@é{é{eﬁ%nhydr ous Na2SO4,
and evapor atisthi¢otantly, pniedrse mumntpeduw@m ipfestionuin Bumamteandowpduian was puri fi ed
by chromat o A2 BRa 0 . Stk BED horBRBaleed iRsehanol )
(95:5) to prg(F)'ng'y ?’Btﬁér}ﬂ e conpound, as of 3 E}e sopal 0{2%&9 6. 5% 1H
NVR ( DVBO- défie cpomonrgs)of tf@lﬂ\@ﬂfmlsaym"?rse' qqi‘e”%ﬁj‘zy‘%e c(3 P°Eﬁ“d8§ 2H)
6.79 (br s, tHdhvenBorbidhibB grobtt) of a8ab@y bbbacldrihl, sp8cig® of the Ghih-postived (s, 1H),
?H;g 6 ﬁ/é él;)gmi/gr %%pﬁr_?%gﬁ\@ c‘éqsgﬁsfs %Td(a%y’pic]émacte%'a?&cg%s stjamylt?c'agci,lo' 83 (br s,

1- Et hy1- 317e(1fbfcrmt¢n.)51reﬂ.tbleqw'r hagmaphifi Iporexglias.icllamydophilas éagiooelles 86| - 2- 01-

urea [ Exar’rp Fe'§? f COCCUS aureus, St hylococcus epidermidis,
1-et hyl - ﬁ&%&sr%é% é}ih9t(33enzot hi azol f 1 - urea 0 10 g, 0.24

mmol ) in DI\/IE” @C?H_S) %‘éés gﬂffé‘ﬂ’of&”ﬁﬁ%ﬁ}"m §t’f’ﬁ’fP‘EﬁEF ROEYFRYAS 11 pyrrol e (0. 18
g, 0.47 mm|§rreblﬂ36&fcu§lbﬁdg@@ﬁlHaérﬁ@ﬂllﬂtbbah&ueataer aoraxeinqaedretali €. The reaction
m xture was degassed for half an hour followed by the addition of

tetraki s(triphenyl phosphi ne) pal | adi um(0) (0.027 g, 0.024 mol). The
reaction m xture was agai n degassed for half an hour and then heated at
120C for 20 h under nitrogen atnosphere. After the conpletion of the
reaction (TLC nonitoring), DVF was distilled off, added water and extracted
with ethyl acetate (x 3). The conbi ned organic |ayer was dried over
anhydrous Na2SO4, and evaporated to dryness under reduced pressure. The
crude re5| due was pur|f| ed by pr ep- HPLC to prow de the t|tIe corrpound as

o B T o ~ NS ~ ~NAA R AN~ I ~ oA ~r~ 7



To the solution of 3-brono-5-pyrazol-1-yl-phenylamne (0.18 g, 0.76 nmol)

i n anhydrous acetone (5.0 nL) was added benzoyl i sot hi ocyanate (0 14 g, 0.83
nol ) and the reaction mxture was stirred at roomtenperature for 30 mn.
Acetone was distilled off and the crude residue was washed wi th hexane to
obtai n desired conpound (0.27g. 89% . Step 3.

(3-Brono-5-pyrazol -1-yl - phenyl ) -thi ourea. A solution of NaOH (0.13 g, 3.35
nmol ) di sso

1- Benzoy1- BE%‘@%K&%I?}E{ grzem“ogrfa #%%né?’aspr%gﬂ Vﬁrl&%ﬂ@ p?gshﬁ?m@&n%oma:e 0.67 mol )
in 5.0 nL ofherpqmpoynds wi l%ﬁth@'nww@ﬂiwn?ﬁf&ﬁd«ﬂf%”\%?émﬁfiﬁ?fwéef B 70C for 12

hours. THF wedmehtot badiafli uafefsuoﬁhrtﬁl camamaﬁﬁ@dfo%idm;ﬁuhyﬁe @hat of, (wer3) . The
dri ed over Na2S(4 iltered and dlstllled off to

conbi ned organic | aye
get the cr u%@ Pragy- a@'VFﬁﬁﬁcf*%a%mW?%“%%FH?P ‘A et at e- hexane to
obtain the desired conpound (0.17 g, 85% . 27 Step 4.

7-Br o> 5. DYLAAS) ok U RRAZAL U, AR Pébéiﬁgy et Bebiod, 17 0 m)

(3-brono-5 i oure
at 0C was amca ‘cﬂn@tmnf f§ét0!§§ Isréw qibﬁaeimtsa?f g speghigcongpoungipiovgdn 3.0 m  of

DCM over athe%b%dftve@ﬁt &éd&ram@&thr@s%cg.aonnérbwrﬁstmn shits sed at OC for 15
mn foll owed é uxing for, 2 act i was .cooled to room

t enper at ur e33HRs¥CRJRES P’(‘P"%}E’f' ‘FFH%C‘?{?EU iop Eg‘ftaﬁée‘feﬁ@to(?\tlv&pavﬁglﬁed with
hexane and disetshyhdetdiey therbpe Cptiiuch doseitevelbtiad hemienaysof dosspiited i n H20,
basified w %ﬁm H 10-12 and extracted wth ethyl
acetate (x é‘%]? hg%g%@%@ %’r@génld&éd\?\'/géﬁevx?arghed wth water, dried (Na2sSO4),
filtered and concentrated. The residue was purified over silica gel

(230-400 M 1RO niEo0Rss mthé rﬁv&@.bntsf&né@ﬁédnﬁ@w&%éd foP. 30g, 30% . Step
5. 1-(7-Brono- SIFg%razo - i/j@- benzot h To a solution

of 7- br ono- 3IPYisiELgN by agy o rF?B‘“tﬁP%H‘(S‘ ”f" a'i‘ﬁ 8'“'(68'0? p@ eﬁa@ﬂ mmol) in
di oxane (5. Braladmigistradiboeehpesitiyisinsaybedmthe foirfh @ dabipts, Bap’MleBmmlw)derand t he
reaction m xture | etion of the
reaction (Tgrén%%y\c{@zg?qeﬁggqu%%ragl (ﬂi%)%r tBFls %Echhas dggrl at?ﬁtc f, afeﬂ e residue was
washed wi t hparextamabsolutionmer subrengiers. freb!eﬁgrao@jmme@fqmra@adrwawatm& ep 6.

1- Ethy1-3-( FM& ﬁ’ﬁzl}?lltdasé’;;regenfb‘ﬂf)h £ SrdphayRBRE ML BhAFBbraf dkipidhiseuch [ Exanpl e
12] To a so I on of

1- ( 7- br ono- 85 PpFingaents. (pr eREPIOIRIR 2EACIR 951340, 8 RighagRGaBW. 0. 27 ¢, 0. 74
mmol ) in D|VE(§yﬁrﬂ@ﬁps(n%hdqne,lﬁlefﬁfﬁoreuampﬁﬂbllm:i;eﬁeu'an’ haigb-staechopalduraci d (0. 11 g,

0. 88 mmol t
Cenper at ut cErorRiR et st g el Al WG Rl PR ERARAEL 0 21 1o
f ol | owed by lachpolyaiere giycoior e, dssatany preseiphe PEEAatatin( | 1) di chi o i de

(0.077 g, O %c%pmIm)ettm{@%erﬁ@ﬁﬁ:ﬁ'ag@ocﬁmrﬁﬁéﬁﬁsmté RO1BRY ,ﬁa}q@assed for half
an hour and heat ed under ‘nitrogen at m)s%t'?q E)é%]After t he

conpl eti on 6atgdascerdiag {q Batheds welldpAVE Byiorg! Phesecsiisaldr of f;: water
was added t myidigepahs maymmttué ﬁbrr&ltbd fcmeﬁ(dirﬂmé edusduslor eityhykpenciet@t e. The
conbi ned or g | a Qver dr u evaporated to
dryness undg P@ﬁlfgé'ga'oﬁ'?es guﬁ?grehfhs orru?ﬁee Péeésen udzasml\%ér?gjrl ?(gejrd over silica
gel (230- 40GchstitniomgitEvaierer idthea sitablg0eiddy beforepisevGush liglié titl e conpound
E% Oga)g 220 p é%n%%y@%gc ﬁvenﬁ@‘gl Mﬂﬁﬂles &cﬂa@gungmdlgglﬁeﬁtszfng gH) 1 H? 17
7.86 (s, myxan@iel@ﬂs obevrermm M ceﬂg'% gl@osemyup ge'w(fydmmat% biﬁi 0 (br s,
1H) . hNIS 36&192ém(lthWg ageﬁl@h’eﬂ@(a%le Iec:thm sorbﬂgn monoor:eate olr acacia; non-

ELEE;r’rpI é313qut%%g§ Y%hfcéea (‘#fgﬂ nglng‘ude dlbis oXs) foreeqc%r%tplela thchd 0%,_ 14) -urea.

1- ('5- Br ono- #agignatel] cocBautiol miinederisacdtods-gycprine, Bropyitryd glyackar ethi250 ng, 0. 663
mol ), pyri [

pot assi Umphacasretel R, r AghPies Tt rhf ey dBbincoRR YIS BE

bi s(di phenyP‘ﬁi‘F}@@ﬁl‘fﬂﬁ%’PﬁéP'ﬂ‘@B%@ fﬁ?é(PWﬁ'&l%ﬁ?'?@)"&ﬁQ%’l"fr de conplex (81 ny,
0,0995 mml) in anhydrous 1, 4- di oxane (5 m) and anhydrous met hanol (10 nl)

was purged ith . nitr n for 5.m n eal ed vessel for 16 h
At 80C. Car £ gt phjein e 24F P AR Ry aF 8ot e M ERERE. W 1 ¢ o e

t hr ough ki esietrganhiCreafiner dinteset| fooiutatiosswhithonayugghised fa dieediugwereh net hanol and
the conbined filtrates evaporated to dryness in vacuo to give the crude

1- Et hy1-3-(7-pyridin-3-yl1l-5-pyrimdin-5-yl benzot hi azol - 2-y1) -urea whi ch was
purified by "flash" silica chromatography eluting wwth 0 to 5% nethanol in
ethyl acetate. 57 ng (22% of an off-white solid was obtai ned. 1H NMR
(400MHz, o, D6DVS0O) : 1. 13(3H,t), 3.22(2H,m, 6.79(11-1,br t), 7.66(1H m,
7.85(1 Its), 8.18(1H, %), 8.28(1H,d), 8.74(1Hd), 9.07(1H $), 9.25(1H %),

9 36(2H $) 10. 95( 1H, br s). LC—IVB n12 377[ M+-Hr Rt 2 59m n. The foll ow ng

o s o L T 1 R AN IFNNA" A p—



n z407[ MkH] Rt =2. 51m n Exanple 16 1-Ethyl -3-[5-(6-hydroxy-
pyridin-3-yl)-7-pyridin-3-yl- mz392[ MtH t Rt=2.13mn 29
benzot hi azol -2-yl yurea Exanple 17 145-(6-Am no-pyridin-3-yl)-
7-pyridin-3-yl- benzothiazol -2-yl1]-3-ethylurea m z391[ MtH Rt =2. 61m n
Exanpl e 18 1-Ethyl-3-[5-(4- hydroxynethyl -phenyl)-7-
EyrE![ ﬂl 2 g%/l - benzot hi azol 2-y1li -urea n3z405[ MtHr Rt =2. 45m n Exanpl e 19

- yl- 3- - - - i di.- . .
y1l)-7-pyri d?oﬁwgl %th?h%gél%% | a§20 Hkgé{% ﬁ-tﬂ?_%% f%egﬁrggl[ele/ﬁlc—!ﬁsclg?idf Stfrr#ﬁdExarrpl e 20
N-{ 5- [ 2- ( 3- Bxthpoksief phararpesptiopsuen @b fedirfish Beipgemo8Zol - 5-y1] - pyri din-2-y1} -
acetam de nf z433[ MFtH1 Rt =2. 30m n Exanpl e 21 1-Et hyl - 3-[5-(4-norphol i n-

4-ylmethyl - Egretgp}/iclza)i égéucft?éﬁ itc(nj tihg_egé,%the- é)rﬁé] %1%5 ie%‘tza L.%EJ -Ynltg a $0i&idn or
suspension in a suitable sterile aqueous or non aqueous 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.
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.

Synthesis and Example Compounds

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

Examples of synthetic approaches and schemes for the preparation of compounds (1)

are given in the Examples herein.
The invention wilt now be illustrated by reference to the following Examples:

Abbreviations

DMF — N,N-dimethylformamide

DMSO — dimethylsuffoxide

HPLC-MS —high performance liguid chromatography-mass spectrometry



m z474] MWHL Rt =2. 03mi n Exanple 22 1-Ethyl-3-(5-imdazo[1, 2-

al pyridin-6-yl-7-pyridin-3- yl-benzothiazol-2-yl)-urea nfz415] M+H1

Rt =1.93m n Exanple 23 1-Ethyl-3-{546-(4-nethyl- piperazin-1-yl)-pyridi n-3-
y11-7-pyridi n- 3-yl benzot hi azol - 2-y1}-urea m z474[ MtH] Rt =1. 98m i n Exanpl e
24 1-[5-(5-Cyano-pyridin-3- yl)-7-pyridin-3-yl-

benzot hi azol - 2-y11- 3-et hyl urea nmf z401ldWwHr Rt =2. 93mln Exanpl e 25

1-[5-(2-Di r’rﬁuﬂﬁyl am no-rygpéghﬂ%ﬁeﬁc ésé{,{#cg pyri di n- 3-

yl - benzot hi azol - 2-y1] -urea m z420[ MWHL Rt =3.01min 30 Exanple 26
5-[ 2- (3- Et hi#t - ur ei do)-rgtenigimei n- 3- yl - benzot hi azol -

5-yl]-pyridirpe- 2- car haxydrygrofifdrd met hyl ester nmfz4341MrHr Rt =2.82min
Exanpl e 27 145-( 6- Cyano- pyr|d|n 3- yl)-7-pyridin-3-yl-

benzot hi azol - 2-y1] -3-et hyl urea m z401[ MrH Rt =2.-75mln Exanpl e 28

1- Et hyl - 3- [ Selfetnd 1 uor o- phenyl )-7-pyridi n-3-yl - benzot hi azol - 2- A-urea

Br 0 step 1 \@ step? Br\©,N02
_— -
|

l step 3
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; step 4

l step 5
Br NHCSNH, ! N Br N
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step 6 Br
|
l step 7

| N Br N
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Step 1. 4-Bromo-2-iodo-6-nitroaniline.

4-Bromo-2-nitroaniline (14.3g, 0.0659 mol) was added in one portion to iodine (17.6g,
0.0692 mot) dissolved in ethanol (300ml), followed by silver (I} sulphate (20.4g
0.0659 mol). After stirring at ambient temperature for 18 hours the reaction was



n z393[ MrH] Rt =3.20m n Exanpl e 29 1-Ethyl - 3-[5- (6- met hoxy-
pyridin-3-yl)-7-pyridin-3-yl- benzothiazol -2-yl kurea m z406] MtH Rt =2. 76m n
Exanpl e 30 1-Ethyl-3-(5-pyridin-4-yl1-7- pyridin-3-yl-benzothiazol -
2-yl)-urea mz376[ MrHr Rt =1.93m n Exanple 31 1-Ethyl-3-[5-(5-nmethoxy-
pyridin-3-yl)-7-pyridin-3-yl- benzothiazol -2-yl kurea m z404][ MtH] Rt =2. 35m n
Exanpl e 32 1-[5-(2-Cyano-pyrimdin-5-1y1)-7-pyridin-3-yl-

benzot hi azoky edy%njd the g&lﬁyc!b'i:ﬁ]rfe% WHAARREMIM aitirn2aEhe unti e tHeQdrhyal g wer e

repared sim
e (52 Br om- mogyetienribseolyed. cEre enesoitpatse: wers. @aRGTRIet 8Pt ARsilr 0)
Eéﬁfzfglt ﬁl ggoﬂlesglﬁnd Q:h%awaawdlvdmldibﬂ%i gﬂﬁérl 4050 Mir§ieuny ke py andliltered- y| -
m z406[ M+H| to give 4- bromo £ o¥1o% nltroaRtIme as aﬂ‘ olreralnglgxs%n@ (‘FQ 8’;6 %Sﬁ mﬁ?chswa[é (6-
used without further purification.
'H NMR (400MHz,3,CDCl,): 6.15(2H,br s), 8.00(1H.s), 8.42(1H,s).

Step 2. 3-Bromo-5-iodonitrobenzene.

4-bromo-2-iodo-6-nitroaniine (5 g, 0.0145 mol) was added in portions to stirred
concentrated sulfuric acid (60 ml) keeping the temperature at 0-5°C. After stirring in
the cold for 1 h, sodium nitrite (2.3 g, 0.0326 mol} was added and the reaction
mixture stirred in the cold for a further 2 h. The reaction mixture was then poured into
ice (250 ml). The resultant mixture was added, in portions, to a boiling solution of
copper (11) sulfate (0.36 g, 0.00145 mol) in ethanol (150 mi) and boiled for a further 2
h. The reaction mixture was cooled to ambient temperature and extracted with ethyl
acetate (300 mi) which was washed with saturated sodium hydrogen carbonate
solution (250 ml) and dried (MgSOQ,). The solvent was removed /in vacuo to give 3-
Bromo-5-iodonitrobenzene as a yellow solid (4.21 g, 88 %) which was used without
further purification.

'H NMR (400MHz,5,CDCl5): 8.18(1H,s), 8.34(1H,s), 8.50(1H,s)

Step 3. 3-Bromo-5-iodoaniline.

A mixture of 3-Bromo-5-iodonitrobenzene (4.21 g, 0.0128 mol) and iron powder
(3.69, 0.0642 mol) in glacial acetic acid (50 ml) was stirred at ambient temperature
for 16 h. The reaction mixture was then filtered through a pad of celite and washed
through with ethyl acetate. The filtrate was evaporated in vacuo to give a brown oiL.
This was re-dissolved in ethyl acetate, loaded anto a large pad of silica and eluted
with ethyl acetate. The filtrate was evaporated in vacuo to afford 3-Bromo-5-
iodoaniline as a brown solid (3.67g, 96%) which was used without further purification.
'H NMR (400MHz,8,CDCls): 3.72(2H,br s), 6.77(1H,s), 6.95(1H,s), 7.21(1H.s).

Step 4. 1-Benzoyl-3-(3-bromo-5-iodophenyl)-thiourea.

A solution of ammonium thiocyanate (4.45g, 0.0585 mol} in anhydrous acefone (48
ml} was treated dropwise with benzoyl chloride (6.47 ml, 0.05583 mol} and stirred at
ambient temperature for 1h. A solution of 3-Bromo-5-iodoaniline (15.85g, 0.05319
mol) in anhydrous acetone (48 ml) was then added in one portion and the mixture
stirred at ambient temperature for 16 h. The resultant suspension was poured into



hydr oxynet h
yl)-7-pyrid
1- Et hy1- 3-(
m z377[ MitH]
pyridin-3-y
Exanpl e 37
m z365[ M+H]
pyridin-3-y
Rt =2.34m n
benzothlazo
1- Et hyl -
benzothlazo

yl-pyridin-3- Rt=2.38min

I n-2-yl benzot hi azol - 2-y1Furea 31 Exanple 35

7-pyridin-2-y1-5- pyrimdin-5-yl- benzothiazol-2-yl1l)-u
Rt =3. 02m n Exanpl e 36 1-Ethyl-3-[5-(5-nethyl-

)-7-pyridin-2-yl- benzothiazol -2-yl kurea m z390[ MtH]

1- Et hy1l- 3- (5-furan-3-yl-7-16pyri di n- 2-yl - benzot hi azol -

Yv@e% Ogﬁm déhd'—?ﬁﬁ@? k& 03Pn. hh[e%re(cﬁnt%&%&lm’\ha?srﬂdﬂ@cted by flltratlon

pyri n- benzot hi'azol - ?/
ERgep MWh slgfeif@?wi by34G-60° (p&trwﬁ%ﬂhe ?f{)drq”ﬁg L vy Yo.afiomd 1-
Berdo! rt@@mlitﬁl&&@ihwmh&rea (36m g, Bcanpl e 40

L3 ﬁv%‘i {b@ﬁl‘ﬂﬁ,&%{é@ p?a&ﬁr)mf PHASR 78 H,s), 7.902H.0),

7.99(1H,s), 8.05(1H.,s), 917(1H br s), 12.70(1H,br s).

Step 5. (3-Bromo-5-iodo-phenyl)-thiourea.
A stirred suspension of 1-Benzoyl-3-(3-bromo-5-icdophenyl)-thiourea (20.70 g,

rea

Rt=2.47m n
2-yl)-urea

| urea m z419 [NHW

i din-2-yl -

0.0449 mol) in methanol (303 ml) was treated with sodium methoxide (2.42g, 0.0449

mol) and stired at ambieni temperature for 4 h. The resultant suspension was
evaporated to dryness at reduced pressure. The residue was mixed with water (500
ml) and extracted with ethyl acetate (3x200ml) which was dried (MgSQ,) and the
solvent removed in vacuo to give a residue which was firiturated with 40-80°
petroleum ether/diethyl ether (1:1) to afford (3-Bromo-5-iodophenyl)-thiourea as an
off-white solid (14.35 g, 89 %).

'H NMR (400MHz,5,DsDMSQO): 7.67(1H,s), 7.83(1H,s), 7.89(1H,s}), 8.87(1H,br s).

Step 6. 7-Bromo-5-iodo-benzothiazol-2-ylamine and 5-Bromo-7-iodo-
benzothiazol-2-ylamine.

A stirred suspension of (3-Bromo-5-iodo-phenyl)-thiourea (2.83g, 0.00723 mol) in
chioroform (65 ml) was treated with bromine (1.16g, 0.4 ml, 0.00723 mol) and boiled
under reflux for 5 h. After coaling to ambient temperature, the mixture was diluted
with ether (200 mi). The solid material was collected by filtration, washed with
aqueous sodium hydrogen carbonate solution (200 ml) followed by water (200 ml)
and dried in vacuo to give a 1:1 mixture of 7-Bromo-5-iodo-benzothiazol-2-ylamine
and 5-Bromo-7-iodo-benzothiazol-2-ylamine (2.87g, 100 %) which was used without
further purification.

'H NMR (400MHz,8,D;DMSO): 3.40(2H,br s}, 7.50-7.95(2H,m).

Step 7. 1-(7-Bromo-5-iodo-benzothiazol-2-yl})-3-ethyl-urea and 1-(5-Bromo-7-
iodo-benzothiazol-2-yl)-3-ethyl-urea.

A stirred mixture of the product from Step 6 (2.87g, 0.00808 mol), anhydrous 1,4-
dioxane (95 mi), ethyl isocyanate (2.87g, 3.2 ml, 0.0404 mol) and dibutyltindiacetate
(0.2 mi) was heated at 100 °C for 16 h. After cooling to ambient temperature, the
reaction mixture was evaporated to dryness and the residue triturated with diethyl
ether (250 mi). The solid material was collected by filtration and dried in vacuo to give
a 1:1 mixture of 1-(7-Bromo-5-iodo-benzothiazot-2-yl)-3-ethyl-urea and 1-(5-Bromo-7-



Rt =3. 65niln Exanple 41 1-Ethyl-3-[5-(6-nmethyl- pyridin-3-yl)-7-pyridin-2-yl-
benzot hi azol - 2-yl kurea m z390[ MtHr Rt =2. 33m n The foll owi ng was prepared
simlarly using

147- (2- Ami no- pyri m di n-5-y1)-5- bronobenzot hi azol - 2-y1] - 3-et hyl -urea (Schene
1): Exanple 42 1-[7-(2-Am no-pyrimdin-5- mz392(MHL vyl )-5-pyridin-3-yl-
benzot hi azol - 2-yl1]-3-ethylurea Rt=1.99m n Schene 2B | Step 2 Step 1.

]1 M ﬁy? DB bONotrhabors- ¢ 1cfiARaL LE aNitfte ¥bia (-4, ledoRy vithdn RENIERINT azol 2|

1- ( 5- br ono- witkjquy furtieémperitealion.benzo[ cf | t hi azol - 2-5/ 1) - 3-et hyl urea (100ng,

0.265mm01) , b GlRE PRBVHA D, nmstbatpmslbﬁﬂommmﬁu 6 75RO, ) 7.22d

pot assi um acetate (78ng, 0. 96mm ) in dinmethyl sulfoxide (4nl) was purged
with nitrog8RP@5¥"5 ninutes. Bi s(di phenyl phosphi no)ferrocene

pal | adi un(11)chl oride conplex (22ng, 0.0265mMmv1) was added, the reaction

m xture sealgd gn
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car bonate sol uti on
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0 30 otk e Sl R e Bl il 9 33
2-yi)-3-ethyl-urea (1.0g, 30%) and 5 % methanol in ethyt acetate to elute 1-(7-Bromo-
5-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea (0.857g, 26%).
1-(5-Bromo-7-pyridin-3-yl-benzothiazol-2-yl}-3-ethyl-urea: 'H NMR
(400MHz,8,DsDMSO): 1.10(3H,1), 3.20(2H,m), 6.76(1H,br 1), 7.56(1H,s), 7.62(1H,m),
7.90(1H,s), 8.17(1H,d), 8.71(1H,d}), 8.82(1H,s).
1-(7-Bromo-5-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea: H NMR
(400MHz,5,D;DMSQ): 1.15(3H,t), 3.23(2H,m), 6.78(1H br t), 7.53(1H,m), 7.81(1H,s),
8.00{1H,s), 8.20(1H,d), 8.62(1H.d), 9.00(1H,s).
LC-MS m/z 377[M+H]" Rt=2.63min.

The following were prepared similarly.
D NAME LC-MS DATA

Example 1 1-[7-(6-Amino-pyridin-3- m/z 392[M+H]"
yl)-5-bromo-benzothiazol- | Rt=2.22min.

2-yl}-3-ethyl-urea
1-[5-(2-Amino-pyrimidin-5- | m/z 395[M+H]"
yl)-7-bromo-benzothiazol- | Ri=2.91min.

2-yl]-3-ethyl-urea
1-[7-{2-Amino-pyrimidin-5- | m/z 395[M+H]"
yl)-5-bromo-benzothiazol- | Rt=2.90min.




| D NAME LC- MS DATA Exanple 44 1-[5-(4-Am no-pyridin-3- yl)-7-pyridin-3-yl-
benzot hi azol - 2-yl J-3-ethylurea nm z391] M+tH Rt =1. 93m n. Exanpl e 45

1-[5-(6- Ami no-pyrazi n-2- yl)-7-pyridin-3-yl- benzothiazol-2-yl]-3-ethylurea
m z392[ MtH] Rt =2. 26mi n. Exanpl e 46 1-Ethyl-3-[5-(6-nethyl -
pyridazin-3-yl)-7-pyridin-3- yl-benzothiazol - 2-y| purea m z391[ MtH| t
Rtl):2.26m' n. Exarrp!e 47 1-Et hyI 3- [5 (08 met hyI - 0x0-1, 2-di hydro- pyri di n- 4-
y 7- pyri gt A—3—ytbenzothiazgl a—m 40 M Rt=225m . Exanpl e
48" 1-[5- (5LChl or 0- pyri di n-3- 2’@3%‘*” TSN v

i azol - 2-y1] - 3-ethyl urea nm z410[ MrH Rt =2. 90mi n. Exampl e 49

1-Ethyl- 3- [ darkdhd fAN-3-y1-5- (1H-pyrrolof 2, 3- 14pyridi n-
5-y1)-benzoThiazol-2-yl1l]- urea m z415[ M+tHt Rt =2. 44m n, Exanple 50

1[5(16D|rrethy12oxo-r12 i h O- Pyri n4s, 1)-7- ridi
n-3-y benzdﬁﬁaﬁ_.ylié[ q/& o Jé s ,E:fy

)\
s hH 57 NH,
Ph"0O
—
Br N Br N c§—NH step7
step 5 J—NH, seps $—NH _—
- S - s
Br Br
N 2N
Br: NH = I —
>—NH = N O}—NH = N, NH
SN D—NH
& s + S
= i #
N Br |
N

Step 1. 1,3-Dibromo-5-nitro-benzene.

To an ice-cold solution of 2,6-dibromo-4-nitro-aniline (100 g, 0.34 mol) in 1.50 L of
ethanol was added dropwise conc. H;SO, (116 ml, 2.15 mol} over 30-45 min with
constant stirring. The reaction mixture was heated to 60°C and sodium nitrite (72 g,
1.09 mol) was added to the reaction mixture portion wise. The resulting yellow
colored reaction mixture was heated slowly to 90°C and refluxed for 2 to 2.5 h. After
cooling fo room temperature, the mixture was poured into ice water. The reddish
brown solid thus obtained was filtered, washed with water and dried to give the
desired compound as a brown solid (85.0 g, 90%).

TH-NMR (400 MHz, DMSO-dg): 8 8.38 (d, J= 1.20 Hz, 1H) and 8.40 Hz, br s, 2H).

Step 2. 3,5-Dibromoaniline.

To a solution of 1,3-dibromo-5-nitro-benzene (85.0 g, 0.30 mol) in 1 L of ethanol was
added SnCl,.2H,0 {341.0 g, 1.50 mol) portion wise at room temperature. The
reaction mixture was heated under reflux at 80°C for 1.5 h. After cooling to room
temperature, the solvent was evaporated under reduced pressure and the crude
white solid thus obtained was basified with 4N NaOH solution to pH 12. The mixture
was extracted with ethyl acetate (x 3) and the combined organic layer was washed
with brine solution and dried over Na.S0,. The solvent was removed under reduced
pressure, to give the desired compound as a brown solid (65.0 g, 86%).

TH-NMR (400 MHz, DMSO-dg): 8 5.71 (br s, 2H), 6.71 (s, 2H) and 6.77 (s, 1H).



m z420[ MtH] Rt =2. 34nmiln. 34 The followi ng were prepared simlarly using

1- (5-Brono- 7- pyridi n-2-yl - benzot hi azol - 2-y1)-3-ethyl-urea (Schene 10):
Exanpl e 51 1-Ethyl-345-(1-nethyl-2- oxo-1, 2-di hydro-pyridin-4-
y1)-7-pyridin-2-yl benzot hi azol - 2-yl kurea m z406[ 1\ 4+H] Rt =2.86m n. Exanpl e
52 1-Ethyl-3-[5-(2-nmethyl- pyridin-3-yl)-7-pyridin-2-yl-

benzot hi azol - 2-y1Furea n 2390[ MrH Rtm2. 30m n. Exanpl e 53

1-[ 5- (6- Am no- pyrazi n- 2- y1) 7-pyridin-2-yl- benzothiazol -2-y11- 3-ethyl urea
m z392[ MrH] - Rt =2.93m n. Exanple 54 1-Ethyl-3-[5-(2-o0x0-2, 3-

di hydr o- 1H- Btepidd d{B2ngoyl3}(B.s-dibrong-phegylthiqurea. y1) -7 - py ri d i n-2- yl-b e
n zothi a Z?’@tl‘Je s%rutlé(n éf]’a’ﬁldlbro‘ﬁ'loﬁnmez(ﬁéa[g!vb% n'f%fl)-lgaﬁ rdlis abtanedl1e 155

2-tert-Butylamno-N-{5 | -ure

R g L Sy
Exanpl e 56 dtinfelihat! roorh Stetperbively @x\30 pin: iAdetond -wak) distillgy off dind- tBe yohude
benzot hi azol - & ¥ LEUL €3 o4 with hexane to obtain desired compound as yellow solid (96.5 g,
80 %).

TH-NMR (400 MHz, DMSO-dg): 5 7.56 (t, J= 7.60 Hz, 2H), 7.67 (t, J= 7.20 Hz, 1H)

7.75 (s, 1H), 7.96-7.98 {m, 4H), 11.76 (br s, 1H) and 12.54 (br s, TH}.

Step 4. (3,5-Dibromo-phenyl)-thiourea.

A solution of NaOH (46.30 g, 1.16 mol) dissolved in 480 mL of H,O was added to a
solution of 1-benzoyl-3-(3,5-dibromo-phenyl}-thiourea (96.0 g, 0.23 mol) in 1.20 L of
THF. The resulting reaction mixture was stirred at 70°C for 12 hours. THF was
distilled off and extracted with ethyi acetate {x 3). The combined organic layer was
dried over Na,SO,, filtered and distilled off to get the crude residue that was washed
with hexane to obtain the desired compound as a grey solid (68 g, 95 %).

TH-NMR (400 MHz, DMSO-dg): & 7.49 (s, 1H), 7.84 (s, 2H), 7.98 (br s, 2H} and 10.48
(brs, 1H). MS: 310.88 (M+H)".

Step 5. 5,7-Dibromo-benzothiazol-2-ylamine.

To a solution of (3,5-dibromo-phenyl)-thiourea (35 g, 0.11 mol) in CHCl; (600 mL) at
—55-60°C was added dropwise a solution of Br, (40.40 g, 0.25 mol, in 100 ml of
CHCIs) over a period of 1 h. The reaction mixture was stirred at -55-60°C for 15 min
followed by refluxing at 70-75°C for 3 h. The reaction mixture was cooled to room
temperature and filtered to get the crude residue that was washed with hexane and
diethyl ether. The solid thus obtained was dissolved in H,0, basified with aqueous
ammonia solution to pH 10-12 and stirred for 30 min. The solid thus obtained was
filtered and washed with water to get the desired product (34.0 g, 98%).

H-NMR (400 MHz, DMSO-dg): § 7.39 (s, 1H), 7.48 (s, 1H) and 7.95 (br s, 2H). MS:
308.96 (M+H)".

Step 6. 1-(5,7-Dibromo-benzothiazol-2-yl)-3-ethyl-urea.

To a solution of 5,7-dibromo-benzothiazol-2-ylamine (20.0 g, 0.65 mol} in dioxane
(400 mL) was added ethylisocyante (27.83 g, 0.39 mol) and the reaction mixture was
stirred at 75-80°C for 15 h. After the completion of the reaction (TLC monitoring) the



m z392[ MtHr Rt =2. 72m n. Exanpl e 57 1-Et hyl -3-{541-(2-hydroxy-

et hyl ) - 2- oxo- 1, 2-di hydr o-

pyridin-4-yl]-7-pyridin-2-yl benzot hi azol -2-yl}-urea m z436] MtH Rt =2. 64m n.
Exanpl e 58 1-Ethyl - 3-1516- ( 2- hydr oxy- ethyl)-pyridin-3-yl11-7-
pyriclin-2-yl-benzothi azol -2- yl1}-urea m z420[ MtH Rt =2.30m n. Exanple 59
1- Et hyl - 3-[5- (6-nmorphol i n- 4-yl net hyl2gpyri di n-3-yl)-7-

g)ér ildi n-2- yt %%%?%Q@%% edzandrﬁ(\%l%z) LGS ¢« % P’igeﬁgrrt'i stime@at -3¢ ¢4 Exanple
[ 5-(6- -am no
pyri di n- 1 h7Theysolidwas ﬁtewctw e H@bhotz‘tagel]aﬂ@d%%%dew eRVaRYB2 1 [ MrHL
R’E h2I grznmng)t rfﬁg:dﬁs@ﬁ p}-oc{uét IEIQSiégd@J%]jEt oo h
i Shca ey e i bl A A e g e e
pi perazi n- 14y, y-eRYs, 168, 7-83-(s yH)ard py.no (bre; 2H)ymbesracoliMarpl - 2-y1} - ur ea
m z474] MtH]
Step 7. 1-{5-Bromo-7-pyridin-3-yl-benzothiazol-2-yl}-3-ethyl-urea. [Example 2]
1-(7-Bromo-5-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea. [Example 3]
1-(5,7-Di-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea. [Example 4]
To a solution of 1-(5,7-dibromo-benzothiazol-2-yl}-3-ethyl-urea {1.60 g, 0.40 mmol) in
DMF-H,0 {2:1, 48 mL) was added pyridine-3-boronic acid (0.51 g, 0.42 mmol) and
KsPQO, (0.90 g, 0.42 mmol) under nitrogen atmosphere at room temperature. The
reaction mixture was then degassed for 30 min followed by addition of [1,1-
bis(diphenylphosphino)ferrocene] dichloropalladium(ll) complex with CH,Cl, (0.35 g,
0.042 mmol). The reaction mixture was then again degassed for 30 min and heated
at 120°C for 1h under nitrogen atmosphere. DMF was distilled off, water was added
into reaction mixture and extracted with ethyl acetate (x 3). The combined organic
layer was dried over anhydrous Na,SQ,, and evaporated to dryness under reduced
‘pressure. The compound was purified over silica (230-400 M) using ethyl
acetate/hexane (gradient) to provide the desired compounds.
1-(5-Bromo-7-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea. 60% EtOAc-Hexane
(14% yield). "H-NMR (400 MHz, DMSO-ds): 8 1.07 (t, J= 7.20 Hz, 3H), 3.14 (m, 2H),
6.73 (brs, 1H), 7.52-7.60 (m, 2H), 7.87 (s, 1H), 8.11-8.13 (m, 1H), 8.67-8.69 (m, 1H},
8.89 (m, 1H), and 10.99 (br s, 1H). MS: 378.99 (M+H)".
1-(7-Bromo-5-pyridin-3-yl-benzothiazol-2-yl}-3-ethyl-urea. 80% EtOAc-Hexane
(17% yield), m.p. 345°C. 'H NMR (DMSO-dg, 400 MHz): 8 1.11 {t, J= 7.20 Hz, 3H),
3.20 (m, 2H), 6.75 (br s, 1H), 7.48-7.51 (m, 1H), 7.63 (s, 1H), 7.79 (s, 1H}, 8.18 (m,
1H), 8.60 (m, 1H), 8.97 (s, 1H) and 11.01 (br s, 1H). MS: 377.17 (M+H").
1-(5,7-Di-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea. 95% EtOAc-MeOH (25%
yield). '"H NMR (DMSO-d;, 400 MHz): & 1.08 (t, J= 7.20 Hz, 3H), 3.15-3.22 (m, 2H),
6.57 (s, 3H), 6.75 (br s, 1H), 7.49-7.53 (m, 1H), 7.58-7.62 (m, 1H}, 7.70 (s, 1H), 8.02
(s, 1H), 8.21-8-26 (m, 2H), 8.34 (s, 1H), 8.59 (d, J=4.8 Hz, 1H), 8.68 (d, J=4.8 Hz,
1H), 9.00 (s, 1H), and 11.0 (br s, 1H). MS: 376.07 (M+H").



Rt =2. 04m n. Example 63 1-Ethyl-3-{5-[1-(2- norpholin-4-yl-ethyl)-2-

0Xx0- 112-di hydr o-pyridi n-4- yl1]-7-pyridin-2-yl benzot hi azol -2-yl| -urea

m z505[ MtH] Rt =2. 26mi n. Exanpl e 64 N-(2-Di net hyl am no-et hyl) -
5-[2-(3-ethyl-ureido)-7- pyridin-2-yl-benzothiazol -5- yl1]-nicotinam de

m z490[ MtH] Rt =2. 21mi n. Exanple 65 1-Ethyl1l-3-[7-pyridin-2-yl-5-
(5,6,7,8-tetrahydro- [1, 6] naphthyridin-3-yl)- benzothi azol - 2-yl kurea

m z431[ MtH| =2_63m n. 2- Di met hyl am no- N-{5-[ 2-

(3-ethyl - urt'?e 8H°-w719pv‘\’/efr?8fe§?'%ggwlgg)gnzot hiazol -5-y11-

pyri di n-2-yID} - acet am de nml z47SRAMEH] Rt =2. 30mi n.| UStMéer eHEMRDAEPy 1- 3- [ 5- ( 6-
met hyl am nprethy—pyr+e--—3r Ry s gy e ZQh R Saehmds Y i Ur ea

m z419] MH Rt=2. 27m n. Exanpl@ 86 6% (2 Byl A O ) (OISl M H ¢
36 pyridip-2-yl - benzot hi azol ugidoyhernotzeid-yhol RRMEQ) et hHFEH™ Dot i nani de
Rt =2.25m ni Exanple 69 pyridin-2-yl}-acetamide 2.16(3M,5),  3.25(2H,m),
6.78(1H,br s), 7.81(1H,d),
7.98(1H,s),  8.20(2H.m),
8.76(1H,s), 10.66(1H,s),
11.00(1H,br s).
1-[5-(6-Amino-pyridin-3- m/z 394[M+H]"
yl)-7-bromo-benzothiazol- | Rt=2.25min.

2-yl}-3-ethyl-urea

Example 5 1-[5-Bromo-7-{1-methyl- {400MHz,5,D;DMSO):
1H-pyrazol-4-yl)- 1.09 (t, J=7.2 Hz, 3H}, 3.18
benzothiazol-2-yl]-3-ethyl- | {q, J=7.2 Hz, 2H), 3.94 (s,
urea 3H), 6.74 (br s, 1H), 7.56

(s, 1H), 7.68 (s, 1H), 7.97
{s, 1H), 8.26 (s, 1H), 10.95

(brs, 1H).
m/z 380.06 [M+H]".
Example 6 1-[7-Bromo-5-(1-methyl- (DMSO-ds, 400 MHZz): &
1H-pyrazol-4-yl)- 1.00 {t, J=7.2 Hz, 3H)}, 3.19
benzothiazol-2-yi}-3-ethyl- | (g, J=7.6 Hz, 2H), 3.85 (s,
urea 3H), 7.41 (m, 1H), 7.65 (s,

1H), 7.81 (s, 1H), 7.98 (s,
1H), 8.27 (s, 1H) and 10.91
(brs, tH)..

m/z 380.07 [M+H]".

Example 7 1-[5,7-Bis-(1-methyl-1H- (DMSO-ds, 400 MHz): &
pyrazol-4-yl}-benzothiazol- | 1.08 {t, J=7.20 Hz, 3H),
2-yl}-3-ethyl-urea 3.19 (q, J=7.2 Hz, Z2H),

3.87 (s, 3H), 3.95 (s, 3H),
6.73 {br s, 1H), 7.65 (s,
1H), 7.69 (s, 1H), 7.99 (s,
2H), 8.22 (s, 1H), 8.26 (s,




{542- (3-Ethyl -ureido)-7- pyridin-2-yl-benzothi azol - 5-
yl' I -pyridin-2-yl}-aceticacid nethyl ester m z448] MtHr Rt =3. 10m n. Exanpl e
70 2-{542-(3-Ethyl-ureido)-7- pyridin-2-yl-benzothi azol -
yn-pyridin-2-yl1)- N net hyl acet am de m z447[ MtHr Rt =2. 53m n. Exanple 71
1-Et hyl1l-3-[5-(7-0x0-5,6,7,8- tetrahydro- [1, 8] naphthyridin-3-yl)-7-
Eyglt')dl[g (2 yl - benzoth| azol -2- 0l-urea Iﬂz445[ MtHr Rt =3. 01lm n. Exanple 72

2 D fret ||y| a||| fro=—et hyl )-L URU= J. 2= UI Ily
pyridi n-4-yl)-7-pyridin-2-yl {benzot hi azol - 2-y1} W3H36‘{0 G b[ﬁ e1@H)rrlz463[ IVi-Hr
Rt =2.24nmi n] The followi ng were prepared sinil r’r"?:”ﬁ%gﬂ
147- ( 2- Am no=pyrTm din-5-y1I)- 5- br ofobenzot hi azol - 2-y11-3- et hyI urea (Schene
1): Exanple 73 1-[7-(2-Am no-pyrimdin-5- mz393[ MtH] yl)-5-pyrazin-2-yl -
benzot hi azoﬁmmjia- ethylurea Rt =2.45m n. Exanple 74
1-[7-(2-Am no-pyrimdin-5- mz392[ MtH  yl)-5-pyridin-2-yl -
benzot hi azol - 2- yl] 3- ethylurea

HN Slep 1 f Step 2 f Step 3 l Step 4 /@

o o
I N 1 N NH | N >—NH =
Step5 SN, Sterb \}—N?: Step 7 S—NH ) N O}_N/H_
s S ¥ S—NH
s

I
I
Step 8
9 N
Step 8 y_N’H_ & o
S—NH AN N —NH

Step 1. 1,3-Diiodo-5-nitro-benzene.

To an ice-cold solution of 2,6-diiodo-4-nitro-aniline (25.0 g, 0.06 mol) in ethanol (625
mL) was added dropwise conc. HzSO, (50.0 ml, 0.90 mol) over 30-45 min with
constant stirring. The reaction mixture was heated to 66°C and sodium nitrite (9.70 g,
0.14 mol) was added to the reaction mixture portion wise. The résulting yellow
colored reaction mixture was heated slowly to 90°C and refluxed for 2 to 2.5 h. After
cooling to room temperature, the mixture was poured into ice water. The reddish
brown solid thus obtained was filtered, washed with water and dried to give the
desired compound as a yellow solid (17.0 g, 72%).

'H NMR (DMSO-ds, 400 MHz): 5 8.48 (s, 2H) and .56 (s, 1H).

Step 2. 3,5-Diiodoaniline.

To a solution of 1,3-diiodo-5-nitro-benzene (15.80 g, 0.042 mol) in ethanol (200 mL.)
was added SnCl,.2H,0 (28.50 g, 0.13 mol) portion wise at room temperature. The
reaction mixture was heated under reflux at 80°C for 1.5 h. After cooling to room
temperature, the solvent was evaporated under reduced pressure and the crude solid
thus obtained was basified with 4N NaOH solution to pH 12. The mixture was
extracted with ethyl acetate (x 3) and the combined organic layer was washed with



Rt=2.19m n. Scheme 3A

1- Et hyl-347-(2-fl uoro-phenyl)-5-pyridin-3-yl-benzot hi azol - 2- y1Fur ea.

[ Exanpl e 75] A stirred m xture of

1- (7-Brono-5-pyridin-3-yl -benzot hi azol - 2- YD 3-et hyl -urea (50 ng, 0.133
mol ), 2-fl uorobezeneboronic add (19 ng, 0.139 mmol ), powdered potassium
phosphate tribasic (34 ng, 0.160 mvolys and

1, 1' - bi s(di phenyl phosphi f 1 i x (16 ny,

0. 01095 e R TRE STBY £¥4f RSS2y pBRk ey ’e“*“j—" R ol (2 1)
was purged messuranic giveba degiied Sompernding aWG@R"e%P"M”aOQ afdd vessel for 16 h

at 80C. After cooling to anbient tenperature, the mxture was filtered

t hrough ki esel g‘uhr The ki esel uhr s, t horoughly washed wi th nethanol and

the combi nedtePidt 1-Barzay-3y3pslig %Bh?'b‘v’ &% in vacuo to give the
crudel- Et hyflo (4 GoluBlorf b1LB5-iiqaberiie (3.0, Py inshinin &mﬂydwszauelonat‘l@D-lﬂ.)ylFur ea

whi ch ves. PuLt L8] oo AR ARkl 1261 61 OERLATLAPIY Bhitbh At asO 10 307%

met hanol i n" wn sol | tal ned. 1H NWR
(400MHz, O, DEDBRBG :rodm terpBeatule foB. SmeAwton% way (digtilest off yand Ahe Grusey my |

7.55(214 1H, d
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wer e prepar%cﬁ’ @il arly: ID NAIVE LC—IVB DATA Exanpl e 76
1-Ethyl -3-[7-(2-fluoro- pyridin-3-yl)-5-pyridin-3-yl-

benzot hi az Rt=2.41m n. Exanple 77

1- Et hyl- 3- (éteByfr *ﬁﬁ"%ﬂ‘iﬂ%ﬁ‘%h&%&%en 3-yl - benzot Wazol 1)-urea

m z381[ M+H] A Rblsor6@iilaH (B30 &\ 0.6 melh dissabigd: in A maly of( 1201 yas B}al@é o ot assi um
phosphate. %ﬁ}ti@h 36§t1~bepio§((«§ 53 @Bﬁd&%?ﬂ@%ﬁﬁb%é p&ko 8db. umi( ilnl:)) n7smiof

di chl ori de. erature:  vent: Tol uene: g ’1
pot assi um p‘ﬁtb%p?hﬁt @S@H@Ealf%t'o" PétYra dyasngtirey aéc?@t%tf%" %5‘0“’ was

tricycl ohexerétma@%ﬁfa.ha%xtréfc@éao@maémyf%cet&aeo(@ 3)CrheSame1w or@w; laytves (2: 1) .

Base: potassi um a he hos h| 0),f errocene
pal | adi un(| fi')eé‘rﬂ" rr| 65%@8%18?%%&0&5&9%“ ?&%’P 'dﬂ F : Wt er
(2:1). BasewittSeskatenocmidioha tiesiredababystd: (410 4.'75 %).

bi s(di pheny hﬁ{%o&l ferrocene pal |l adium(l1)chloride conpl ex. Tenperature:
120C. E. vent” [SM%)*\/\M er (2:1). Base: potassium phosphate. Catal yst:

t et r aki s(t r| phenyl phoéphi ne) pal I adi un(0). Tenperature: 120C. F. Sol vent:
DME: vt er t’eﬁl.') 57Etﬂﬁﬁo-b%a%tumzsm-§aaﬁmee Cat al yst

tetrakis(t r'Il’o a%glut|| ho(%s(gg-du ec?o &\enﬂ)d hlonIeO) 4, 0 EHC’?{;%Q& mlL) at -
55-60°C was added dropwise a solution of Br; (4.72 d, 0.02 mol, in 25 m! of CHCIs)
over a period of 15 min. The reaction mixture was stirred at ~-55-60°C for 15 min
followed by refluxing at 70-75°C for 3 h. The reaction mixture was cooled to room
temperature and filtered to get the crude residue that was washed with hexane and
diethyl ether. The solid thus obtained was dissolved in H;O, basified with aqueous
ammonia solution to pH 10-12 and stirred for 30 min. The solid thus obtained was
filtered and washed with water to get the desired product (3.50 g, 88%).
H NMR (DMSO-ds, 400 MHz): § 7.59 (d, J= 1.0 Hz, 1H), 7.62 (d, J= 1.0 Hz, 1H) and
7.85 (br s, 2H). MS: 403.06 (M+H").

Step 6. 1-(5,7-Diiodo-benzothiazol-2-yl}-3-ethyl-urea.

To a solution of 5,7-diiodo-benzothiazol-2-ylamine (8.0 g, 0.02 mol) in dioxane (160
mL)} was added ethylisocyante (10.70 g, 0.15 mol) and the reaction mixture was
stirred at 75-80°C for 15 h. After the completion of the reaction (TL.C monitoring) the
solvent was evaporated and the residue was taken in H2O and stirred at 70-75°C for



| D CONDI TIONS NAME LC-M5 / NVR DATA Exanple 78 A 1-Ethyl -3-(7-phenyl -
5-pyridin-3-yl- 1H NVR (400 Mz, DMbO- d6): 8 1.08 (t, Jr 7.20 Hz, 3H),
benzot hi azol -2-y1)- 3.15 (m 2H), 6.75 (br s, 1H), urea 7.46-7.50 (m
2H), 7.52-7.62 (m 3H, 7.81 (d, J= 7.60 Hz, 2H), 7.96 (s, 1H), 8.23
(d, 3= 8. 0Hz, 1H), 8.59(m 1H), -
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15 h. The solid was filtered and washed with hot water and dried under high vacuum
to get the desired product (5.0 g, 53%).

'H NMR (DMSO-ds, 400 MHz): 8 1.08 (t, J= 7.20 Hz, 3H), 3.16-3.18 (m, 2H), 6.73 (br
s, 1H), 7.82 (s, 1H), 7.94 (s, 1H) and 10.97 (br s, 1H). MS: 474.12 (M+H").

Step 7. 1-Ethyl-3-(5-iodo-7-pyridin-3-yl-benzothiazol-2-yl}-urea [Example 8] and
1-Ethyl-3-(7-iodo-5-pyridin-3-yl-benzothiazol-2-yl)-urea [Example 9].

To a solution of 1-(5,7-diiodo-benzothiazol-2-yi)-3-ethyl-urea (0.210 g, 0.42 mmol) in
DMF (5 mL) was added pyridine 3-boronic acid {0.076 g, 0.63 mmol) and K;PO,
(0.133 g, 0.63 mmol) under nitrogen atmosphere at room temperature. The reaction
mixture was degassed for half an hour followed by the addition of
bis(triphenylphosphine)palladium(il) dichioride (0.0044 g, 0.063 mmol). The reaction
mixture was again degassed for half an hour and then Heated at 120°C for 1h under
nitrogen atmosphere. DMF was distilled off, added water and extracted with ethyl
acetate (x 3). The combined organic layer was dried over anhydrous NazSO,, and
evaporated to dryness under reduced pressure. The residue was purified by
chromatography on silica (230-400 M) using DCM/Methanol (99:1) to provide 1-Ethyl-
3-(5-iodo-7-pyridin-3-yl-benzothiazol-2-yl}-urea as an off white solid (0.025 g, 14%)
and DCM/Methanol (98:2) to provide 1-Ethyl-3-(7-iodo-5-pyridin-3-yl-benzothiazol-2-
yl)-urea as an off white solid (0.025 g, 14%).
1-Ethyl-3-(5-iodo-7-pyridin-3-yl-benzothiazol-2-yl)-urea: 'H NMR (DMSO-ds, 400
MHz): § 1.07 {t, J= 7.20 Hz, 3H), 3.16 (m, 2H), 6.76 (br s, 1H}, 7.56-7.59 (m, 1H),
7.64 (d, J= 8.0 Hz, 1H), 8.03 (s, 1H), 8.11 (dd, J=1.6 and 8.0 Hz, 1H), 8.69 (d, J=
4.40 Hz, 1H), 8.88 (s, 1H), 11.01 (br s, 1H). MS: 425.00 (M+H").
1-Ethyl-3-(7-iodo-5-pyridin-3-yl-benzothiazol-2-yl)-urea: 'H NMR (DMSO-dg, 400
MHz): 3 1.09 (t, J= 7.20 Hz, 3H), 3.19 (m, 2H), 6.77 {(br s, 1H), 7.47-7.50 {(m, 1H),
7.88 (s, 1H), 7.94 (s, 1H), 8.12-8.15 (m, 1H), 8.58 (br s, 1H), 8.93 (s, 1H) and 10.96
(brs, 1H). MS: 425.0 (M+H").

Step 8. 1-(5,7-Di-pyrazin-2-yl-benzothiazol-2-yl)-3-ethyl-urea [Example 10]

To a solution of 1-(5,7-diiodo-benzothiazol-2-yl}-3-ethyl-urea (0.50 g, 1.0 mmol) in
DMF (5.0 mL) was added 2-tributylstannyl-pyrazine (0.78 g, 2.0 mmol) under
nitrogen atmosphere at room temperature. The reaction mixture was degassed for
half an hour followed by the addition of tetrakis(triphenylphosphine)palladium(0) (0.18
g, 0.10 mmol). The reaction mixture was again degassed for half an hour and then
heated at 120°C for 2h under nitrogen atmosphere. After the completion of the



1H) and 10.84 (br S. 1H) . Ms: 375.31 (M+H)+. Exanple 79 B
cl opropyl-5- 1HNVR(DVBO cl16, 400 pyridin-3-yl- MHz):8 0.92-0.95
benzot hi azol -2-y1)-3- 1.02-1.05(m 2H), 1. 10(t, et hyl -urea J=7.2
2.03-2.08 (m
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reaction (TLC monitoring), DMF was distilled off, added water and exiracted with
ethyl acetate {x 3). The combined organic layer was dried over anhydrous Na,SO,,
and evaporated to dryness under reduced pressure. The compound was purified by
chromatography on silica (230-400 M) using ethyl acetate/Methanol) {95:5) to provide
the title compound as off white solid (0.025 g, 6.5%).

*H NMR (DMSOQ-ds, 400 MHz): 8 1.11 (t, J= 7.2 Hz, 3H), 3.22 (q, J= 8.4 Hz, 2H), 6.79
(br's, 1H), 8.52 (s, 1H), 8.68 (s, 1H), 8.72 (s, 1H), 8.79 (s, 1H), 8.86 (s, 1H), 8.90 (s,
1H), 9.60 (s, 1H), 9.78 (s, 1H) and 10.83 (br s, 1H). MS: 378.18 (M+H").

Step 9. 1-Ethyl-3-[7-(1-methyl-1H-pyrrol-2-yl)-5-pyridin-3-yl-benzothiazol-2-yl]-
urea [Example 11] |

To a solution of 1-ethyl-3-(7-iodo-5-pyridin-3-yl-benzothiazol-2-yl)-urea {0.10 g, 0.24
mmol) in DMF (2.0 mL) was added N-methyl-2-tributylstannyl-1H-pyrrole (0.18 g,
0.47 mmol) under nitrogen atmosphere at room temperature. The reaction mixture
was degassed for half an hour followed by the additon of
tetrakis(triphenyiphosphine)paliadium(0) (0.027 g, 0.024 mmol). The reaction mixture
was again degassed for half an hour and then heated at 120°C for 20 h under
nitrogen atmosphere. After the completion of the reaction (TLC monitoring), DMF
was distilled off, added water and extracted with ethyl acetate (x 3). The combined
organic layer was dried over anhydrous Na,SQ;, and evaporated to dryness under
reduced pressure. The crude residue was purified by prep-HPLC to provide the title
compound as off white solid (0.005 g, 6.0%).

1H NMR (DMSO-d6, 400 MHz): § 1.08 (t, J= 6.80 Hz, 3H), 3.17 (g, J= 6.0 Hz, 2H),
3.68 (s, 3H), 6.19 (s, 1H), 6.41 (m, 1H), 6.77 (br s, 1H), 6.96 (s, 1H), 7.48-7.53 (m,
ZH), 7.89 (s, 1H), 8.19 (d, J= 8.0 Hz, 1H), 8.58 (m, 1H), 9.00 (s, 1H) and 10.80 {br s,
1H).

MS: 378.15 (M-H+).

Qualitative HPLC Purity (Xbridge C18, 250 x 4.6 mm, 275 nm}: 98.22% (Rt = 14.25
min).



1H), 3.19 (q, J=7.2 Hz, 2H), 6.90 (br s,1H), 7.15 (s, 1H),
7.45-7.49(m 1H), 7. 75(s, 1H), 8.10-8.13 (m1H), 8.55
(m1H),8.92(s,1H and 39 10.91 (br s, 1H). MS: 339.07, (MrHt).
80 -A 1-Ethyl-3-[7-(1H pyrazol -4-y1)-5- pyridin-3-yl- benzothiazol-2-ylk
urea 1HNVR(DMSO d6,400 MHz): 5 1.08 (t, J=7.20 Hz, 3H), 3.15-3.25 (m 2H),
1H), 7.49-7.52 (m 1H), 72660 (s, 1H), 7.84 (s, 1H), 8.10-8.40
g‘g‘eﬁieﬁﬁ:(m 1H), 9.03 (s, 1H), 10.92 (br s, 1H) andl3.24(br s,

6.85 (br s,
(m 3H), 8.
1H) .

B8r

s

Step 4 r s Step 5 f— Step 6
——— _—
D—NH /)—NH />—NH

s &
=N =N

Step 1. 3-Bromo-5-pyrazol-1-yl-phenylamine.

To a solution of 3,5-dibromoaniline (0.50 g, 1.99 mmol) in DMSO (2.0 mL) was added
sequentially L-Proline (0.041 g, 0.36 mmol), Cs,CO; (1.16 g, 3.58 mmol), Cul (0.038
g, 0.20 mmol) and pyrazole (0.12 g, 1.80 mmol). The reaction mixture was degassed
for 10 min and then heated to 110°C for 48 h. After the completion of reaction (TLC
monitoring}, the reaction mixture was cooled to room temperature, added water and
extracted with ethyl acetate (x 3). The combined organics was washed with water,
dried (Na,SO,), filtered and concentrated. The residue was purified over silica gel
(230-400 M, 15% EtOAc-Hexane} to get the desired compound (0.18 g, 37%).

Step 2. 1-Benzoyl-3-(3-bromo-5-pyrazol-1-yl-phenyl)-thiourea.

To the solution of 3-bromo-5-pyrazol-1-yl-phenylamine (0.18 g, 0.76 mmol) in
anhydrous acetone (5.0 mL) was added benzoylisothiocyanate (0.14 g, 0.83 mmol)
and the reaction mixture was stirred at room temperature for 30 min. Acetone was
distiled off and the crude residue was washed with hexane to obtain desired
compound (0.27 g, 89%).

Step 3. (3-Bromo-5-pyrazol-1-yl-phenyl)-thiourea.

A solution of NaOH (0.13 g, 3.35 mmol) dissolved in 1.0 mL of H,O was added to a
solution of 1-Benzoyl-3-(3-bromo-5-pyrazol-1-yl-phenyl)-thiourea 3 (0.27 g, 0.67
mmol) in 5.0 mL of THF. The resulting reaction mixture was stirred at 70°C for 12
hours. THF was distilled off and exiracted with ethyl acetate {x 3). The combined
organic layer was dried over Na,SO,, filtered and distilled off to get the crude residue
that was washed with 2% Ethyl acetate-hexane to obtain the desired compound (0.17
g, 85%).

Exanpl e



M5: 365.11 (MrH)t Exanple 81 A 1-Ethyl-3-(741-(2- norpholin-4-yl-
ethyl)-11-1-pyrazol-4- yl]-5-pyridin-3-yl- benzothiazol-2-yl1}- ur

1HNVR( DVBO- d6, 400 MHz): 61.10 (t, J=7.2 Hz, 3H), 2.45 (m 4H), 2

(m 2H), 3.

1H),

478. 37 (M
pyri di n- 3-

18-3.22 (m 2H), 3.57 (m 4H), 4.33-4.36 (m 2H), 6.78

7.49-7.52(m 1H), 7.77 (s, 1H), 7.84(s, 1H), 8.08 (s, 1H),
A H) ( H) ( H)
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(br s,
8.21 (d,
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11 (t,
1H), 7.50-
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1HNMR( DVBO- fiowiddiOpyMegxingBod 2 BOThd readtion. rﬂﬂtul‘dzwaﬁb{)qleCBtOZOOT(l dempeeatu20 Hz, 2H),

1H), 8.60

Exanpl e 83
40 benzot
1H), 7.76 (

8.60 (br s, The soll 0@s (abtalndgd wesl diseolg NbH-Q
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Exanmpl e 84 Dy tion to pH 10-12 and extracted with ethyl acetate (x 3). The combined organic

was washed with water, dried (Na;S0O.), filtered and concentrated. The residue was
purified over silica get (230-400 M, 25% EtOAc-Hexane) to get the desired preduct
{0.30 g, 30%).

Step 5. 1-(7-Bromo-5-pyrazol-1-yl-benzothiazol-2-yl)-3-ethyl-urea.

To a solution of 7-bromo-5-pyrazol-1-yl-benzothiazol-2-ylamine (0.10 g, 0.34 mmol)
in dioxane (5.0 mL) was added ethylisocyante (0.24 g, 3.34 mmol) and the reaction
mixture was stirred at 55°C for 15 h. After the completion of the reaction (TLC
monitoring) the solvent was evaporated and the residue was washed with hexane to
get the desired product (0.11 g, 88%).

Step 6. 1-Ethyl-3-(5-pyrazol-1-yl-7-pyridin-3-yl-benzothiazol-2-yl)-urea. [Example
12)

To a solution of 1-(7-bromo-5-pyrazol-1-yl-benzothiazoi-2-yl)-3-ethyl-urea (0.27 g,
0.74 mmol) in DMF: H;0O (2:1, 15 mL) was added 3-pyridyl boronic acid (0.17 g, 0.88
mmol} and KsPO. (0.17 g, 0.81 mmol) under nitrogen atmosphere at room
temperature. The reaction mixture was then degassed for half an hour followed by
the addition of bis(triphenylphosphine)palladium(il) dichloride (0.077 g, 0.11 mmol).
The reaction mixture was then again degassed for half an hour and heated at 120°C
for 2 h under nitrogen atmosphere. After the completion of the reaction (TLC
monitoring), DMF was distilled off, water was added to the reaction mixture and
extracted with ethyl acetate. The combined organic layers were dried over anhydrous
Na,SO., and evaporated to dryness under reduced pressure. The crude residue was
purified over silica gel (230-400 M) using EtOAc-Hexane (70:30) to provide the title
compound (0.066 g, 22%).

'H NMR (DMSO-dg, 400 MHz): § 1.08 (t, J= 7.2 Hz, 3H), 3.17 (m, 2H), 6.57 (s, 1H),
6.75 (br s, 1H), 7.60-7.63 (m, 1H), 7.78 (s, 1H), 7.86 (s, 1H), 8.13-8.20 (m, 2H), 8.70
(s, 1H), 8.97 (s, 1H) and 11.0 (br s, 1H). MS: 365.24 (M+HY),

7.52 (m
(s, 1H,

agifipd vmg a@ﬁguszemmem) +)



1- Et hy1l-3-[7- (4- met hoxy-phenyl)-5- pyridi n-3-yl- benzothiazol-2-A- urea
1HNVR( DMSO- d6, 400 MHz): 8 1.08 (t, J= 7.20 Hz, 3H), 3.18 (q, Jr 7.20 Hz,
2H), 3.84 (s, 3H), 6.76 (br s, 1H), 7.14 (d, Jr 8.80 Hz, 2H), 7.48- 7.52
(m 1H), 7.56 (s, 1H), 7.73 (d, J= 8.40 Hz, 2H), 7.91 (br s, 1H), 8.21 (m
1H), 8.58 (dd, Jr 1.20 and 4.80 Hz respectively, 1H), 9.02 (s, 1H) and
10.81 (br s, 1H). MS: 405.29 (MtW. Bxample 85 C 1-Ethyl-3-[7-(2-

et hoxy- pyr @i diadaay! ) - 5-pyridi n-3-yl - benzot hi azol - 2-y1F urea
11-INI\/R(DIVS%—‘0%"17L%%, MHz): 8 1.07 (t, J= 7.20 Hz, 3H), 3.14-3.17 (m 2H),
3.88 (s, 3H), 6.74 (br s, 1H), 7.16- 7.19 (m 2H), 7.48-7.51 (m 1H),7.54
(s,1H),7.91-7.94 (m1H),7.97 (s,1H),8.18- .30 (m 1H), 8.31 (dd, J= 1.20
and 4.80 Hz respectiyely, 1H), 8.58-8.59 pd 8.99 (br s, 1H). M
404.04 (MW . Exa 8p—-fHdoNEday1- 3- [ 7- (3- me y -pheHyonNHED -
pyridin-3-yl - benz razol - 2-yl k uvrea—33—- NVR( DMSO-8l6, 400 MHz): 8 1.08 (t,
Jr 7.20 Hz, 3H), 348 (9, J=7.20 Hz, 211), 3.854s, 311), 6.75 (br s, 1H),
7.04-7.07 (m 111 .32 (s, 41 1H), 7.38 (d,lJ=7.60 Hz, 1H),
7.46-7.52(m 2H), 7.830s, 1H),7.96(s, 1H),8.24(d, 3=8.0 Hz, 1H), 8.60 (m 1H),
9.04 (s, 1H) and 10.83 (br s, 1H). Ms: 403.05 (MH). Exanple 87 E

1- Et hzll- 3- [ T-EtRyt-3r@iplpricdip-3oyicyrimiBin-PylrbedzothBzok2-yipareaciBxampte 132- y11- urea
1HNVR( DMSO- 46, ¢ 45 ] Gl =a Ty oy bl SnkGrdsd, J= 7.20 Hz,
oH), 3.76 (ggt'é%‘i?‘f’&@%‘?‘((ﬁgsr%ﬁ"iltﬁﬂ'd]”i?’gb&?’fz?%?iﬁ%@o‘q’%fz’y}@‘i 721 (d, Jr
8.40 Hz, 1HY2507mg40.86% 0oty pyriR)idinez5-horopis acipHBE rag, LPY0mmgls mowgensd, 1H)
8.58 (M 1Hyoa&iB (Shosphidhe angbddd 741601 g, 1kd)706MSmmt5. Zfd ( MEfr-) .

bis(diphenylphosphino)ferrocene paliadium(ll)chloride complex (81 mg, 0,0995

mmol) in anhydrous 1,4-dioxane (5 ml) and anhydrous methanol (10 ml} was purged
with nitrogen for 5 min and heated in a sealed vessel for 16 h at 80°C. After cooling
to ambient temperature, the mixture was filtered through kieselguhr. The kieselguhr
was thoroughly washed with methanol and the combined filtrates evaporated o
dryness in vacuo to give the crude 1-Ethyl-3-(7-pyridin-3-yl-5-pyrimidin-5-yl-
benzothiazol-2-yl)-urea which was purified by “flash” silica chromatography eluting
with 0 to 5% methanol in ethyl acetate. 57 mg (22%) of an off-white solid was
obtained.

"H NMR (400MHz,3,DsDMSO): 1.13(3H.t), 3.22(2H,m), 6.79(1H,br t), 7.66(1H,m),
7.85(1H,s), 8.18(1H,s), 8.28(1H,d}, 8.74(1H,d), 9.07(1H,s), 9.25(1H,s), 9.36(2H,s), |
10.95(1H,br s).

LC-MS my/z 377[M+H]" Ri=2.59min.

The following were prepared similarly:

ID NAME LC-MS DATA
Example 14 1-[5-(2-Amino-pyrimidin-5- | m/z 392[M+H]"
yl}-7-pyridin-3-yi- Rt=2.14min

benzothiazol-2-yl]-3-ethyl-
urea

Example 15 1-Ethyl-3-[5-(2-methoxy- m/z 407[M+H]"
pyrimidin-5-yl}-7-pyridin-3- | Rt=2.51min

yl-benzothiazol-2-yl}-urea
Example 16 1-Ethyl-3-[5-(6-hydroxy- m/z 392[M+H]’
pyridin-3-y1}-7-pyridin-3-yl- | Rt=2.13min




Exanple 88 A 1-[7-(6-Chl oro-

_ pyridin-2-yl)-5- pyridin-3-yl-
benzot hi azol - 2-y1] - 3- ethyl -urea 1HNMR(DVSO d6,400 MHz): 5 1.11 (t, J= 6.80
Hz, 3H), 3.21 (m 2H), 7.0 (br s, 1H), 7.54-7.58 (m 2H), 8.04- 8.08 (m
2H), 8.30-8.33 (m 2H), 8.54 (d, J= 7.60 Hz, 11-1), 8.62 (s, 1H), 9.13-9.15

(m 1H) and 10.74 (bra, 1H. MS: 410.18 (MrH). QualitativeHPLCPurity
(Xbridge C18, 250 x 4.6 mm 262 nm: A2.94% (Rt = 14.84 mn). MP. 249.90C

Cl-Ethyl.3-[5 . purigd NI AV SR ot
oyr 1 di - 2- 1) - bensot hi azol + 4o REPLALRRFY DhEO. do. 400 M. 5112 (t.
J= 6.40 Hz[EdIDple 87 21 (m 2H) 1 [G(@Bm(erpywln-Bin) m/B5(s, 111P91MMeB
1H),8.12 (5, 1H), 8.27-8. 34 (m idin8.43 (s, 1H) &@am(,g WO 20074/ 148093
42 1H),|8.85 (d, J= 8.0Hz 9y s, 1H) and 10.67 (br s, {1H). Ms:
444,21 (MHH+) . Qual i tative hpn@ﬁu@ot%yll -ethyl-
urea
Example 18 1-Ethyl-3-[5-(4- m/z 405[M+H]"
hydroxymethyl-phenyh)-7- | Rt=2.45min
pyridin-3-yl-benzothiazol-
2-yij-urea
Example 19 1-Ethyl-3-[5-(6- m/z 406[M+H]"
hydroxymethyl-pyridin-3-- | Rt=2.01min
yI)—?-pyridin-S-yE-
benzothiazot-2-yl]-urea
Example 20 N-{5-[2-(3-Ethyl-ureido)-7- | m/z 433[M+H]"
pyridin-3-yl-benzothiazol- | Rt=2.30min
5-yl}-pyridin-2-yl}-
acetamide
Example 21 1-Ethyl-3-[5-(4-morpholin- | m/z 474[M+H]"
4-yimethyl-phenyl)-7- Rt=2.03min
pyridin-3-yl-benzothiazol-
2-yl}-urea
Example 22 1-Ethyl-3-(5-imidazo[1,2- | nv/z 415[M+H]"
a)pyridin-6-yl-7-pyridin-3- | Rt=1.93min
yl-benzothiazol-2-yl)-urea
Example 23 1-Ethyl-3-{5-[6-(4-methyl- | m/z 47AM+H]
piperazin-1-yl}-pyridin-3- Rt=1.98min
ylI-7-pyridin-3-yl-
benzothiazol-2-yi}-urea
Example 24 1-[5-(5-Cyano-pyridin-3- m/z 401[M+HT"
yI}-7-pyridin-3-yl- Rt=2.93min
benzothiazol-2-yi}-3-ethyl-
urea
Example 25 1-[5-(2-Dimethylamino- m/z 420[M+H]"
pyrimidin-5-yl)-7-pyridin-3- | Rt=3.01min
yl-benzothiazol-2-yl]-3-
ethyl-urea




(Xbridge C18, 250 x 4.6 mm 263 nm:
Exanple 90 F 1-Ethyl-3-[5-pyridin-
y1l) - benzot hi azol -2- yl Furea MHz): 8 1.10 (t, J= 7.20
6.28 (br s,

8.59(m 1H), 9.07(s,

96. 86% (Rt
1HNIVR( DVSO- d6, 400

= 15.07 nin).

Hz, 3H),

benzothiazol-2-yi}-3-ethyl-
urea

The following were prepared similarly using 1-(5-Bromo-7-pyridin-2-yl-benzothiazol-
2-yl)-3-ethyl-urea (Scheme 10):

Example 33 1-[5-(6-Cyano-pyridin-3- m/z 401[M+H]"
yl)-7-pyridin-2-yl- Rt=3.56min
benzothiazoi-2-yi}-3-ethyl-
urea

Example 34 1-Ethyl-3-[5-(6- m/z 406[M+H]"
hydroxymethyl-pyridin-3- Rt=2.38min

yl)-7-pyridin-2-yl-
benzothiazol-2-yl}-urea

M P. 256. 70C.
3-y1-7-(1H pyrrol - 2-
3.18-3.23 (m

1H),

1H), 6.63 (s, 1H), 7.02 (m2H),7.51-7.55 (m 1H),
1H), 7.88(s, 8.23 (d, J= 8.0 Hz, 1H), 8.35 (br s,
1H) andl1l. 64( brs3gH) . MVs: 364. 18 (M+-H) +.

Example 26 5-[2-(3-Ethyl-ureido)-7- miz 434[M+HT
pyridin-3-yl-benzothiazol- | Ri=2.82min
5-yl]-pyridine-2-carboxylic
acid methyl ester

Example 27 1-[5-(6-Cyano-pyridin-3- m/z 401 [M+H]"

‘ yI)-7-pyridin-3-yl- Rt=2.75min

benzothiazot-2-yl]-3-ethyl-
urea

Example 28 1-Ethyl-3-{5-{3-fluorc- m/z 393[M+H]"
phenyl}-7-pyridin-3-yl- Rt=3.20min
benzothiazol-2-yi]-urea

Example 29 1-Ethyl-3-[5-(6-methoxy- m/z 406[M+H]"
pyridin-3-y}-7-pyridin-3-yl- | Rt=2.76min
benzothiazol-2-yl]-urea

Example 30 1-Ethyl-3-(5-pyridin-4-yi-7- | m/z 376[M+H]"
pyridin-3-yl-benzothiazol- | Rt=1.93min
2-yi)-urea

Example 31 1-Ethyl-3-[5-{5-methoxy- m/z 404[M+H]"
pyridin-3-yi)}-7-pyridin-3-yl- | Rt=2.35min
benzothiazo!l-2-yl]-urea

Example 32 1-[5-(2-Cyano-pyrimidin-5- | m/z 402[M+H]"
yh-7-pyridin-3-yl- Ri=2.95min



QualitativeHPLCPurity
13.94 min).

M P. 220.0C 43
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Example 40

1-Ethyl-3-[5-{2-methoxy-
pyridin-4-yl)-7-pyridin-2-yl-
benzothiazol-2-yl]-urea

m/z 406{M+H]"

Rt=3.65min

Example 41

1-Ethyl-3-{5-(6-methyl-
pyridin-3-yi)-7-pyridin-2-yl-
benzothiazol-2-yl]-urea

m/z 390[M+H]"

Rt=2.33min

The following was prepared similarly using 1-[7-(2-Amino-pyrimidin-5-yl)-5-bromo-
benzothiazol-2-yl]-3-ethyl-urea (Scheme 1)

Example 42

1-[7-(2-Amino-pyrimidin-5-
yh)-5-pyridin-3-yl-
benzothiazol-2-yl]-3-ethyl-

urea

m/z
Rt=1.99min

392[M+H]*




nm z382[ MrH] Rt =2. 49m n. Exanpl e 93 1-Ethyl -3-(5-pyridin-3-yl-7-
pyrimdin-2-yl - benzothiazol -2-yl)-urea ml z377[ MtHr Rt =2. 29m n. Exanple 94
1-[7-(3- Ami no-pyridin-2-yl)- 5-pyridin-3-yl-benzot hi azol -
2-yl]-3-ethyl-urea mz391 [ MFHr Rt =2. 63m n. Exanple 95
1-[7-(3-Cyano-pyridin-2-yl)- 5-pyridin-3-yl-benzothi azol -
2-yl]-3-ethyl-urea m z401] MtH Rt =2. 4¥m n. Exanple 96 1-Ethyl-3-[7-(5- hyd
r oxymnet hyl Sgﬂ : g %él 2- y1)-5-pyridin-3-yl benzot hi azol - 2-y1] - urea

n z406[ M - =Z.69m n. Exanple 97 1-[7-(5-Am nonet hyl -

pyridi n-211)-5-pyridin-3-yl - benzotdy-azol - 2-y1] - 3-et hyl urea m z405[ M+H1
Rt=1.77m n. Exgnple 98 6-[2-(3-Ethylk ugeido); 5-

pyridin-3-yl - ben veg@ondet Yl gep i coti d%—-mcam@[ MrH| t Rt =2. 06mi n.

Exanmple 99 1-[7-(F no- pyri dirn=2=yl ) - pyr i di n- 3-yl - benzot hi azol -
2-yl]-3-ethyl-urgasm z3911M+Hr N
2N
l Step 2
=N
SO
H—NHCONHE
8
7
2N

Step 1. 1-[5-(5,5-Dimethyl-[1,3,2)dioxaborinan-2-yl)-7-pyridin-3-yl-benzothiazol-
2-yl]-3-ethyl-urea.

A mixture of1-(5-bromo-7-(pyridine-3-yl)benzo[dlthiazol-2-yl}-3-ethylurea (100mg,
0.265mmol), bis(neopentyliglycolato diboron (120mg, 0.530mmol) and potassium
acetate (78mg, 0.796mmol) in dimethyl sulfoxide (4ml) was purged with nitrogen for 5
minutes. Bis{diphenylphosphino)ferrocene palladium(li)chioride complex (22mg,
0.0265mmol) was added, the reaction mixture sealed and heated at 80°c for 16h.

Step 2. 1-Ethyl-3-(5-pyrazin-2-yl-7-pyridin-3-yl-benzothiazol-2-yl}-urea. [Example
43)

The reaction mixture from step 1 was cooled to ambient temperature. 2-
Chloropyrazine (46mg, 0.405mmol) was added followed by aqueous cesium
carbonate solution (3.7M, 0.1ml, 0.405mmol). The reaction mixture was purged with
nitrogen for 5 minutes, treated with tetrakistriphenylphosphine palladium (0) (21mg,
0.0265mmol), sealed and heated at 80°C for 8h. The reaction mixture was cooled to
ambient temperature, diluted with dichloromethane (50mi), washed with water
(3X10ml) followed by brine (25ml) and dried (MgS04).The solvent was removed in
vacuo and the residue purified by flash silica chromatography eluting with 5%
methanol in ethy! acetate to give1-Ethyl-3-(5-pyrazin-2-y-7-pyridin-3-yl-benzothiazol-
2-yl)-urea as a pale brown solid (15mg, 15% over 2 steps).

'H NMR (400MHz5,CDCl; = CD,OD): 1.26(3H,t), 3.37(2H,m), 7.51(1H,m),
7.99(1H,s), 8.14(1H,d), 8.30(1H,s), 8.56(1H,s), 8.66(1H.d), 8.70(1H,s), 8.93(1H.s),
9.14(1H,s).



Rt =2. 09m n.
5-pyridin- 3-yl
Exanpl e 101 1-Ethyl-3-(7-pyrazin-2-yl-5- pyridin-3-yl
yl)-urea m z377[ MtHy Rt =2. 24mi n.
5-yl)-5-pyridin-3-yl-

Rt =2. 37mln. Exanple 103 1-[7-(3-Cyanm36- net hyl -
et e L e R e P P P
y1) - 5-pyridi n- 3-yl benzot hi azol 2-yl kurea m z406[ M FFIr Rt =2.19m n.
J1 ~benzot hi raT it G BEe B "R 3. Lom h | Exanple 106
1-Ethyl-3-[7-(4- hydroxynethyl -thiazol - 2-
y1) - 5- pyri fjpn- 3- yI benzot hi azdINadg 1Fur ea LC-MS DATA
Example 44 1-[5-{4-Aminc-pyridin-3- m/z 391[M+H}"
yi)-7-pyridin-3-yl- Rt=1.93min.
benzothiazol-2-yl]-3-ethyl-
urea
Example 45 1-[5-(6-Amino-pyrazin-2- | m/z 392[M+H]"
yI)-7-pyridin-3-yl- Rit=2.26min.
henzothiazol-2-yl]-3-ethyl-
urea
Example 46 1-Ethyl-3-{5-(6-methyl- m/z 391 M+H]
pyridazin-3-yl)-7-pyridin-3- | Rt=2.26min.
yl-benzothiazol-2-yi}-urea
Example 47 1-Ethyl-3-[5-(1-methyl-2- | m/z 4041M+H]"
oxo-1,2-dihydro-pyridin-4- | Rt=2.25min.
y)-7-pyridin-3-yl-
benzothiazol-2-yl]-urea
Example 48 1-[5-(5-Chloro-pyridin-3- m/z 410[M+H]"
yi)-7-pyridin-3-yl- Rt=2.90min.
benzothiazol-2-yl]-3-sthyl-
urea
Example 49 1-Ethyl-3-[7-pyridin-3-yl-5- | m/z A15[M+H]"
(1H-pyrrolo[2,3-blpyridin- | Rt=2.44min.
5-yl)-benzothiazol-2-yi}-
urea
Example 50 1-[5-(1,6-Dimethyi-2-oxo- | m/z 420[M+H]"
1,2-dihydro-pyridin-4-yl}-7- | Rt=2.34min.

Exanpl e 100 1-[7-(4-Am no-pyridin-2-yl)-

-benzot hi azol -

benzot hi azol

2-yl]-3-ethyl

-urea m z391[ MtH Rt =1.74m n.
- benzot hi azol -
Exanmpl e 102 1-[7-(2, 4-D net hyl -t hi azol -
-2-yl]-3-ethylurea m z410[ M+1-1] +

pyridin-3-yl-benzothiazol-
2-yl]-3-ethyl-urea

Exanpl e




m z412[ MtH] . Rt =2. 23m n. Exanple 107 1-[7-(5-Cyano-pyridin-2-yl)-

5-pyridi n-3-yl -benzot hi azol - 2-yl]-3-ethyl-urea m z401] M+1-1]+ Rt =3. 13m n.
Exanpl e 108 2-[2-(3-Ethyl-ureido)-5- pyridin-3-yl-benzot hiazol -
yfl-isonicotinam de m z419] MtH Rt =2. 60m n. Exanple 109 1-Ethyl-3-[7-(3-
hydr oxynmet hyl - pyri di n-2- y1)-5-pyridin-3-yl benzot hi azol - 2- y1lFurea

m z406] MHFH] Rt =2. 00m n. Exanple 110 134 7- (4- Am no- pyri m di n- 2-

|)-5-pyrid 1. 90
46 Exami o T Ot WERESENEE apiny et 6 B Aol ac = 08
yl) - benzot hz-altéJreﬂwi-wqaﬁnhe@eﬁ%Mw[ M-H| Rt =2. 62mi n.

Exanpl e 112
1- Et hyl - 3- [ExdAbid® NOXY- PyT | quamnyf-s 3y t~reBy2 dI hmZ- YT - A0B[M+HT
benzot hi az ol -2-yl | -urea nl z40 anpl e 113
1-[ 7- (6- Cyano- pyri di n-2-yl) - ‘by'? %*/W"s"yg}ﬁ? genz%tt ﬁfsgx
2-yl]-3-ethyl -urea yl)-7-pyridin-2-yl-
benzothiazol-2-yl]-urea
Example 52 1-Ethyl-3-[5-(2-methyl- m/z 390[M+H]"
pyridin-3-yl)-7-pyridin-2-yl- | Rt=2.30min.
benzothiazol-2-yi]-urea
Example 53 1-[5-(6-Amino-pyrazin-2- m/z 392[M+H]
yl)-7-pyridin-2-yl- Rt=2.93min.
benzothiazol-2-yl]-3-ethyl-
urea
Example 54 1-Ethyl-3-[5-(2-0x0-2,3- m/z 447[M+H]*
dihydro-1H-pyride[2,3- Rt=2.93min.
b][1.4loxazin-7-yl)-7-
pyridin-2-yl-benzothiazol-2-
yll-urea
Example 55 2-tert-Butylamino-N-{5-[2- | m/z 504]M+H]"
(3-ethyl-ureido)-7-pyridin- | Rt=2.33min.
2-yl-benzothiazol-5-yl}-
pyridin-2-yl}-acetamide
Example 56 1-Ethyl-3-[5-(2-hydroxy- m/z 392[M+H]"
pyridin-4-y(}-7-pyridin-2-yl- | Ri=2.72min.
benzothiazol-2-yl]-urea
Example 57 1-Ethyl-3-{5-[1-(2-hydroxy- | m/z 436[M+H]"
ethyl}-2-0x0-1,2-dihydro- Rt=2.64min.
pyridin-4-yl}-7-pyridin-2-yl-
benzothiazol-2-yl}-urea
Example 58 1-Ethyl-3-{5-[6-(2-hydroxy- | m/z 420[M+H]"
ethyl)-pyridin-3-yi}-7- Rt=2.30min.
pyridin-2-yl-benzothiazol-2-
yl}-urea
Example 59 1-Ethyi-3-[5-(6-morpholin- | m/z 475[M+H]"
4-yimethyl-pyridin-3-yl}-7- | Rt=2.30min.
pyridin-2-yl-benzothiazol-2-




m z401[ MWH] Rt =3. 22mi n,
yl)-5-pyridin-3-yl-

Rt =1. 96m n.

Rt =1. 79m n.

d] pyri mdin-4-y1)-

117 1- Et hyi-3

be nzot hi azol
Exanpl e 115 1-Et hyl
(1H pyrrolo[ 2, 3-c] pyridin-7- yl)-benzot hi azol
Exampl e 116 1-Et hyl -
benzot hi azol

-3-[5-pyridin-

3-[5-pyridin-3-yl-7-
2 ylegrea n12416[ IVH—|] Rt =2.22min.

Example 114 1-[7-(2-Am no-pyrimd in-4-
-2-yl]-3-ethylurea m z392[ M+ Fir
3-y1l-7-
-2-yl kurea m z415[ M+H]
(7Hpyrrolof 2, 3-

L\

(5 pvarln’.)

uarIT J

azotyt=2—=vyi)-

ur

I :I.UI UCIILUL III
m z432[ MrH Rt =3. 21mi n. Exam P"E“"’f?s 1- Et hyl - 3- [ [7- (3= et hoxy-
%’r_'zdggmznyﬁﬂgxﬂ?%l iillg ? y|7 e @Rin{2ameihot-y 1Fufzea n z40BRMENY
5- py'ri di n- 3 yl - ggnzot hi azol[ %ﬁlﬁy; ﬁP\B]-tHL‘lrh}/iﬂLpeg Br(é:)zz'-A‘:r(%lrfi[nl'\/HrI—I] Rt=3.1
Exanpl e 120 1-Ethyl-3-[7-(5- rﬁyrym v'hY-PMﬂ%VF fthy! - pyri din-2-yl)- 51
pyridin-3-yl - benzot hi azol - 2- | ydidzdth@od-ARF-eihivk-H
urea
Example 61 1-{5-[6-{2-Dimethylamino- | m/z 462[M+H]"
ethylamino)-pyridin-3-yl]-7- | Rt=2.09min.
pyridin-2-yl-benzothiazol-2-
yl}-3-ethyl-urea
Example 62 1-Ethyl-3-{5-[5-{(4-methyl- | m/z 474[M+HT'
piperazin-1-yl)-pyridin-3- Rt=2.04min.
yl]-7-pyridin-2-yl-
benzothiazol-2-yl}-urea
Example 63 1-Ethyl-3-{5-{1-(2- m/z 505 [M+H]"
morphelin-4-yl-ethyl)-2- Rt=2.26min.
oxo-1,2-dihydro-pyridin-4-
yi]-7-pyridin-2-yl-
benzothiazol-2-yl}-urea
Exampie 64 N-(2-Dimethylamino-ethyl)- | m/z 490 [M+H]
5-{2-{3-ethyl-ureido)-7- Rt=2.21min.
pyridin-2-yl-benzothiazol-5-
yi]-nicotinamide
Example 65 1-Ethyl-3-[7-pyridin-2-yl-5- | m/z 431 [M+H]
(5,6.7,8-tetrahydro- Ri=2.63min.
[1,6]naphthyridin-3-yi)-
benzothiazol-2-yl}-urea
Example 66 2-Dimethylamino-N-{5-[2- | m/z 476 [M+HT"
(3-ethyl-ureido)-7-pyridin- | Rt=2.30min.
2-yl-benzothiazol-5-yil-
pyridin-2-yl}-acetamide
Example 67 1-Ethyl-3-[5-(6- m/z 419 [M+H]
methylaminomethyl- Ri=2.27min.
pyridin-3-yl)-7-pyridin-2-yl-
benzothiazol-2-yl]-urea
Example 68 5-[2~(3-Ethyl-ureido)-7- m/z 532 (M+HI"

Exanpl e

5m n.



Rt =2. 75niln. Exanple 121 1-Ethyl-347-(4- hydroxynethyl -pyridin-2-
yl)-5-pyridin-3-yl- nlz406] MtH Rt=2.17m n. 47 benzothi azol-2-yl]-urea
Exanpl e 122 1-Ethyl-3-[7-(6-nmet hoxy- pyrimdin-4-yl )-5-pyrid in-3-

yl - benzot hi azol - 2-yl kurea m z407[ M+H] Rt =2. 55nin. Exanpl e 123

1-[7-(6- Ami no- pyrazin-2- yl)-5-pyridin-3-yl- benzothiazol - 2-01- 3-et hyl urea
m z392(M4-H Rt=2.13mi n. Exanple 124 36 Et hyl-3-[7-(4- nmet hoxy-

pyri m di n- 2=y ~5=pyritetn=—3Tyl - heszott agoi a2 - Varsghegan 2407 ViFH]

Rt =2. 53min| Exanpl e 125 1-[ 74 &K Aoy a5 Vfrg 29in.

5- pyri di n- 8-yl - benzot hi azol - ZU-{ﬂr(]Zﬂ"BlFlé’lO%W"-thea m z391[ MtH] Rt =2. 09mi n.
Exanpl e 126 1-[7-(3-Chl oro- py @{hgl;}lﬁicaﬁrﬁﬂ(ﬂd—e 5- pyr| di n- 3-yl - benzot hi azol -
2-yl]-3-ethyl-urea n z410[ MelHr R =2 53mln. , T
Example 69 {5-[2-(3-Ethyl-ureido)-7- m/z 448 [M+H]

pyridin-2-yl-benzothiazol-5- | Rt=3.10min.

yil-pyridin-2-yl}-acetic acid
methyl ester
Example 70 2-{5-[2-(3-Ethyl-ureido)-7- | m/z 447 [M+H]"
pyridin-2-yl-benzothiazol-5- | Rt=2.63min.

yl)-pyridin-2-yl}-N-methyl-

acetamide
Example 71 1-Ethyl-3-{5-(7-0x0-5,6,7,8- | m/z 445 [M+HT*
tetrahydro- Rt=3.01min.

[1,8]naphthyridin-3-yl)-7-
pyridin-2-yi-benzathiazol-2-
yll-urea k
Example 72 1-{5-[1-(2-Dimethylamino- | m/z 463 [M+H]*
ethyl)-2-oxo-1,2-dihydro- Ri=2.24min.
pyridin-4-yl]-7-pyridin-2-yl-
benzothiazol-2-yl}-3-ethyl-

urea

The following were prepared similarly using 1-[7-(2-Amino-pyrimidin-5-yl)-5-bromo-
benzothiazol-2-yl]-3-ethyt-urea (Scheme 1):

Example 73 1-[7-{2-Amino-pyrimidin-5- | m/z 393[M+H]"
yl)-5-pyrazin-2-yl- Rt=2.45min,
benzothiazol-2-yl}-3-ethyl-
urea _

Example 74 1.[7<(2-Amino-pyrimidin-5- | m/z 392[M+H]
yl)-5-pyridin-2-yl- Rt=2.19min.

benzothiazol-2-yl]-3-ethyl-
urea




Exampl e 127 1-[7-(4-Chloro-pyridin-2-yl)- 5-pyridin-3-yl-benzothi azol -
2-yl]-3-ethyl-urea nmlz410] MtH Rt =2.87m n. Exanple 128
1-Ethyl -3-[5-pyridin-3-yl1l-7- (3-trifluoromethyl-pyridin-2-
y1) - benzot hi azol - 2-y1] -urea m z444[ MtHr Rt =2. 58m n. Exanpl e 129
1-Ethyl -3-[5-pyridin-3-y1-7- (5-trifluoromethyl-pyridin-2-
>1/I %%bt(agzcc);lhi azol - 2-51] -urea m z444 Mg Rt =3. 04m n. Exanple 130

-[7-(5- ro- | di n-2-yl)- 5-pyridin-3-yl-benzot hi azol -
2-yl]-3-et _ré?ﬂﬁ#%%ém z410[ MrHr Rt =2. 87ni n. yExarrpI e 131
1-[7-(5- Am no%g?yrazi n-2- yl)-5-pyridin-3-yl yg_benzothi azol -2-y1] - 3-et hyl urea
' z392[ MrH] + #2. 10m n. Exanple 132 1-[7- (5-| D nmet hyl a m nonet hyl -
pyri di n- 2- y11x5-pyrigdin- 3-yl - nm z433[ MtHr Re=H87m-iNd. 48
benzot hi azol - 2-y1 et hyNue@uHEEhe f ol | owi ng pr pAHEENEENi | arly usi ng
N-{517- Br ono- 2- ( 3-efhy®- ur ei do) - bemnzotti*azol - 5-Y1 1 Spyri di n-2-y1} - acet am de
(Schenme 1A): Exanplge 133 F

1-Ethyl-S-[T-(Z-ﬂuoro-phenyl)-s-pyridin-3-yl-benzothiazol-z-yll-urea. [Example
75}

A stirred mixture of 1-(7-Bromo-5-pyridin-3-yl-benzothiazol-2-yl}-3-ethyl-urea (50 mg,
0.133 mmol), 2-fluorobezeneboronic acid (19 mg, 0.139 mmol), powdered potassium
phosphate tribasic (34 mg, 0.160 mmol) and 1,1'-bis{diphenylphosphinojferrocene
palladium(1l)chioride complex (16 mg, 0.01895 mmol) in anhydrous 1,4-dioxane (1
mi) and anhydrous methanol {2 ml) was purged with nitrogen for § min and heated in
a sealed vessel for 16 h at 80°C. After cooling to ambient temperature, the mixture
was filtered through kieselguhr. The kieselguhr was thoroughly washed. with
methanol and the combined filtrates evaporated to dryness in vacuo fo give the
crude1-Ethyl-3-[7-(2-fluoro-phenyl)-5-pyridin-3-yl-benzothiazol-2-ylj-urea which was
purified by “flash” silica chromatography eluting with O to 30% methanol in ethy!
acetate. 12 mg of a pale-brown solid was obtained.

H NMR (400MHz,8,D,DMSO}): 1.12(3H,t), 3.21(2H,m), 6.77(1H,br 1), 7.46(2H,m),
7.55(2H,m), 7.62(1H,s), 7.74(1H,t), 8.05(1H,s), 8.24(1H,d), 8.63(1H.d), 9.05(1H,s),
10.88(1H,br s).

LC-MS m/z 393[M+H]" Rt=2.79min.

The following were prepared similarly:

D NAME LC-MS DATA

Example 76 1-Ethyl-3-[7-(2-fluoro- miz 394[{M+H]"
pyridin-3-yi)-5-pyridin-3-yl- | Rt=2.41min.

benzothiazol-2-yl]-urea
Example 77 1-Ethyl-3-(5-pyridin-3-yl-7- | m/z 381[M+H]"
thiophen-3-yl- Rt=2.66min.

benzothiazol-2-yl}-urea

The following were prepared similarly but using the aiternative conditions shown

below:



N-{512- (3-Et hyl -ureido)-7- pyridin-2-yl-benzothiazol- 5-yl]-pyridin-2-yl}-
acetam de nf z433[ MtHr Rt =3. 00mi n. Exanple 134 N-{5-[2-(3-Ethyl-ureido)-7-
pyrazi n-2-yl - benzot hi azol - 5-yll-pyriclin-2-yl}- acetam de n z434[ M+H]

Rt =2. 74m n. Example 135 N-{5-[7-(5-Am no-pyrid in-

2-yl)-2-(3-ethyl -ureido)- benzothiazol-5-yl11-pyridin2-yl}-acetamide

m z448[ MWH] Rt =2. 48m i n. Exanple 136 ¢ {547-(5-Cyano-pyrid in-

2-yl)-2-(3- etw (ﬁ{ d% W ;@gﬁol a%g,l] o?%é@nhm r@.,ogai}m@c@a{ypsge

m z458[ MrH RC= k&{ Et hyl - ur eld)
(IN-pyrrolof 2, 3- b:;ﬁ](blph&rdiphosphlny)ppﬂmm;w; ige-Temparp Lure 120°C

pyridin-2-yl} @C@&t@m deoiidmed 7@labdr Hio: it Bas88hothssiurhh@hbsphaeWCagalyser e
prepared siml arl

145- ( 6- Ami no- pyr|%?ﬂ”@('@i§et#eBPWWW°§We Sevreratyrea 1P rea (Scheme
1A) . Exanpl e I38dvehb-DAFAWater- (A1) ddase:3potagsi® bhivipHpte. yEatalisi:p§ri-di n- 2-yl -

benzot hi azol - 2- ybH(&igﬁe%wﬂ%sl%ﬁg)fgo%gngéma\um(lI)chloride complex. Temperature:
120°C.

D. Solvent: DMF: Water (2:1). Base: Sodium carbonate. Catalyst: 1,1-
bis{diphenylphosphino)ferrocene palladium(ll)chloride complex. Temperature:
120°C.

E. Solvent: DMF: Water (2:1). Base: potassium phosphate. Catalyst:
tetrakis(triphenylphosphine)palladium({0). Temperature: 120°C.

F. Solvent: DMF: Water (2:1). Base: Sodium carbonate. Catalyst:
tetrakis(triphenylphosphine)palladium{0). Temperature: 120°C.

iD CONDITIONS | NAME LC-MS / NMR DATA

Example 78 | A 1-Ethyl-3-(7-phenyl- | 'H-NMR (400 MHz, DMSO-
§-pyridin-3-yl- dg): & 1.08 (t, J= 7.20 Hz, 3H),
benzothiazol-2-yl}- | 3.15 {m, 2H), 6.75 (br s, tH),
urea 7.46-7.50 (m, 2H), 7.52-7.62

(m, 3H), 7.81 (d, J=7.60 Hz,
2H), 7.96 (s, 1H}, 8.23 (d, J=
8.0 Hz, 1H), 8.59 (m, 1H),
9.03 (s, 1H) and 10.84 (br s,

1H).
MS: 375.31 (M+H)".
Example 79 | B 1-(7-Cyclopropyl-5- | '"H NMR (DMSO-ds;, 400
pyridin-3-yl- MHz): & 0.92-0.95 (m, 2H),
benzothiazol-2-yl}-3- { 1.02-1.05 {m, 2H), 1.10 (i,
ethyl-urea J=7.2 Hz, 3H), 2.03-2.08 (m,

1H), 3.19 (q, J=7.2 Hz, 2H),
6.90 (br s, 1H), 7.15 (s, 1H),
7.45-7.49 (m, 1H), 7.75 (s,
1H), 8.10-8.13 (m, 1H), 8.55
(m, 1H), 8.92 (s, 1H) and




The follow ng were prepared simlarly using

145- (2- Am no- pyri m di n-5-y1)-7-brornobenzot hi azol -2-y1] - 3-et hyl -urea

(Schene 1): Exanmple 139 1-[5-(2-Am no-pyrimdin-5- nmz393 49
yl)-7-pyrazin-2-yl- R =2.53mn. benzothiazol-2-yl]-3-ethyl- urea
Schene 3C 1 Step 2 Step 1. :
147- (5, 5- Di net hy141, 3, 2] di oxabori nan-®-y1)-5-pyri di n- 3-yl - benzot hi azol 2-yl ]
- 3- et hyl - upea—A—stHrretnixtureof 10.97 (br s, 1H).
1-(7- br omol 5- (pyri di jne- 3-yl ) behzol ¢ t hi azol - 2- Y1) - 3-8t hyl urea (100 ng,
0.2652mml ), bi s(nedpentyl)gl ygol at o di boron [(MIG3RG7: @303 mol ) and
pot assi um BEElFEsS 7 0 T9b1-EHRE7-{1R- O MERNYRNMRUT [oMSole,, (4001|) was
purged with nitrogen for 5 min| tréeated with _
1, 1" bi s(di phenyl phosiphi ono) f er [ B¢@FE4H1r adi yritha)y &nl-8% ilue!ESfpTex (22 ny,
0. 02653 mmpl ) and heat ed at 80(pfridm-3@- h. Af tje3H)CcRABIEG (M ZHDBSSt
tenperaturge, the mxture was d i th di chl or onmt hape washed
with water| (3X10m.),| dri ed ove'L%g%ﬁ'\%gn%ﬂfhe%B?'v{epﬁt Prﬂgzﬁr’\%g&nﬁ?ﬁl)w acua to
gi ve the crude urea 7.60 (s, 1H), 7.84 (s, 1H),
1-17-(5,5-pimethyl -[1, 3, 2] di oxabori nan- 2-y1) -i5 iy ugli(R; Iyl BegsaLhi azol - 2-y
11- 3-et hyl furea whi ch was used|in the next stiep wthout further
purificatipn. Step 2. (m, 1H), 9.03 (s, 1H), 10.92
1- Et hyl - 3-[ 7- pyrazol | 1- y1- 5- pyti di n- 3- yl - benzjabhisazel) -addy13.24i(tgas, |[ Exanpl e
140] A m xture of the crude - 1
1-[7-(5,5-Dpi nethyl -[{1, 3, 2] di oxabori nan-2-y1) - 5-I_Byri di n-3-yl -
benzot hi azpl - 2-y1] -3+ et hyl -urea (116 ng, 0. 33MBMASS)11 {ByHEzol e (25 ny,
0. 373 mol y—ﬁ—ggﬁp"r tHHHracetate A 0. O 3% "R (GNEBHl OUR0
triethyl an ﬁ’éa"( k:| rrg'l,f 1. 865 mrgi%?"y!é?\ 7[)102 eried 4A nol (ecﬁ ar >'si eves (8
pel l ets) iph anhydrous dichl or opterhaln-datks stirVee: f h 186 sFehtHzndbdegl at
anbi ent tepperature for 2 days)ethp1H@§rkbiant| Xt aHmas 7ei2lAered and the
sol vent repoved in vacuo to give. i e,crgde
1- Et hyl- 3-( 7- pyrazol f1-y1-5- pyri Hi'ﬁ'ﬁé'-"&ﬂ'-ﬁlénzof #a2dB:324 4. e dXHi ch was
purified by preparative HPLC. Tbenzpthezdule2-ylxas! @it 4H)neid33as3ampizHyvhi t e
solid (8 np). urea 6.78 (br s, 1H), 7.49-7.52 (m,
1H), 7.77 (s, 1H), 7.84 (s, 1H),
8.08 (s, 1H), 821 (d, J=7.2
Hz, 1H), 8.59 (d, J=3.6 Hz,
1H), 9.03 (s, 2H), 10.89 (br s,
1H). MS: 478.37 (M+H*).
Example 82 | C 1-Ethyl-3-[7-(1H- 'H NMR (DMSO-ds, 400
pyrazol-3-yl}-5- MHz): 8 1.11 (t, J=7.2 Hz, 3H),
pyridin-3-yl- 3.20 (g, J=7.2 Hz, 2H), 6.83
benzothiazol-2-yl]- (br s, 1H), 7.15 (s, 1H), 7.50-
urea 7.55 (m, 1H), 7.92 {d, J=8.40
Hz, 2H), 8.02 (s, 1H), 8.24 (d,
J = 8.40 Hz, 1H), 8.60 (m,
1H), 9.06 (s, 1H) and 10.64
{brs, 1H).
MS: 363.07 (M-H").
Example 83 | A 1-Ethyl-3-[7-(1- TH NMR (DMSO-ds, 400
methyl-1H-pyrazol- | MHz): & 1.09 (t, J=7.20 Hz,
4-yl)-5-pyridin-3-yl- | 3H), 3.20 (q, J=7.20 Hz, 2H),




1H NVR (400MHz, 6, D6DVSO) : 1. 13(3H,t), 3.23(2H, m, 6.71(1H $), 7.06(1H, br
s), 7.58(1H br t), 7.93(1H $), 7.96(1H, $), 8.08(1H %), 8.33(1Hd),
8.66(1H,br s), 8.98(1H %), 9.15(1H br s), 10.80(1H br s). LC M ink
365[ MtH] Rt =2.41m n. Schene 3D 1 Step 2 Step 1.
115- (5, 5-Di et hyl -[ 1, 3, 2] di oxabori nan-2-y1)-7-pyridi n-3-yl-benzoth
i azol 2-y1] - 3- ethyl urea A stirred m x4ure of
1- (5- br omorFpyri-ti-n=—3=yt=tenzot tigrnbsiar L)-sg@ ke rgeﬁ;
0. 2652mmol ), bi s(negpentyl)glycol ato |b03¥ﬂoné7 &Yrrz 5] mrgP and
pot assi um hcetate (78 my, 0.795%edAmol) in di netdyT-58 UM ow)der’(6 431) was
purged with nitrogen for 5 mnj treated w th|1H) 7.85(s, 1H), 8.06 (s, 1H),
1, 1' bi s(di phenyl phosphi ono) f erfocene pal | adi | 1) chl (22 ng,
0. 02653 mmpl ) and hegated at 80C for 16 h. Aftg‘i1c 01 |1ﬁ£j €§O (rgrbnﬁg
tenperature, the mixture was diluted with di gta.@ thret Hahe9 0B 0RLNH) washed
W th water| (3X10nL),| dried ovey MySO4 and t hg glmgat(brrsemved in yacuo to
give the crude 115- (|5, 5-dinethyl-[1, 3, 2}di oxaborl nan- é_&T 7-pyridin-3-yl -
51 benzot h{ azol - 2-y1] - 3- et hyl - irea whi ch was [MEF7PR0{MEhext step wit hout
further purgdfmigpmpSrep 2. K Eth 177 (4- 1H NMR (DMSO-ds, 400
1- Et hyl- 31b-(2-0x0-2H pyridin-1 {f}qé\/ mc | d| -yl - ben(zoa_m 6o| -2-yl1] -
urea. [Exapple 141] |A m xture )f"e MHZ) 6 1.08 {t, J=7.20 Hz,
145- (5, 5- di net hy141, 3, 2] cl i oxabpyridimadyi2- y1) 7-3Pyr 3.08 @, I=yl2oeHz @Hpi| azol - 2-y1
]-3-ethyl-urea, 2-hydroxypyridi Z%wml % r.( %acet ate
(56 ng, 0.805 mmol),| anhydrous F?nzé@%yggzn\d]o Smg?'])’l.' g)‘?r?frg% and
powder ed 4A nol ecul ar sieves (6usel | ets) in amifddodrss.80 bal2bhohit-hane (21
m) was stirred in an open vesgel at anbient t;egg)%atmljeyfj@rSSmf)s. The
resultant nxture was filtered{and the sol vent_ renoved in vacug to give the
(2-oxo0-2H pyri din-1-yy1)-7-pyri di n-3-yl - benzot f‘(blag,mIH 289 I(<rur ﬂa), alssch was
purified by preparatlive HPLC. The product vvas goa&dad'tgoom solid
(17mg). LGMS nilz 392[ M+H Rt ¥2.39m n. The fld ovm ng wer e piepared
simlarly using 1-(5-Brono-7-pyridin-2-yl- benzre$n$pmt3fl 2H)y BY02ds.etthyl - ur ea
(Schenme 10)]: 1D NAME LC- M5 DATA Exanple 142 1- alﬁghyd.ais (,,5 S| m;ﬁam 1-y1-7-
pyri di n-2-yl - benzot hj azol -2- yl)-urea nilz 36540 $chene 4 N
N N 529(M+H}
Stepl. 145, T¢ 3 NoXY-"PyT | §iEmyR3YAJ2- benZOHNI Rl - @Md0o-35, etdol| - ur ea.
[ Exanpl e 143 . _
methoxy-pyridin-3- | MHz): & 1.07 {t, J= 7.20 Hz,
yi)-5-pyridin-3-yl- 3H), 3.14-3.17 (m, 2H), 3.88
benzothiazol-2-yi}- (s, 3H), 6.74 (br s, 1H), 7.16-~
urea 7.19 (m, 2H), 7.48-7.51 {m,
1H), 7.54 (s, 1H), 7.91-7.84
(m, 1H), 7.97 (s, 1H), 8.18-
8.20 (m, 1H), 8.31 (dd, J=
1.20 and 4.80 Hz respectively,
1H), 8.58-8.58 (m, 1H)} and
8.99 (br s, 1H). MS: 404.04
(M+H").
Example 86 | D 1-Ethyl-3-[7-(3- 'H NMR (DMSO-ds, 400
methoxy-phenyi)-5- | MHz): & 1.08 (t, J= 7.20 Hz,
pyridin-3-vyi- 3H), 3.18 (g, J=7.20 Hz, 2H),
benzothiazol-2-yl]- 3.85 (s, 3H), 6.75 (br s, 1H),
urea 7.04-7.07 (m, 1H), 7.32 (s,




A stirred m xture of 1-(5,7-di brono-benzot hiazol -2-yl- 3-ethyl
0.264 mmol),

(1,1 -

urea (100 ng,
powder ed potassi um phosphate tribasic (67 ng, 0.317 nmol),
bi s(di phenyl phosphi no) f errocene) di chl oro-pal | adiun(11) chloride (32

ng, 0.0386 nmol), 3-nethoxy-5-pyridineboronic acid pinacol ester (248 ny,
1.056 mmmol ) in anhydrous 1, 4-di oxane (1.8 m) and anhydrous nethanol (3.6
m) was purged with nitrogen for 5 m4 and heated at 80 C for 16 h. The
reacti on m-ture-was—Httered—52—th+rough—cet 'T ;Wm'h W th
ethyl acetate. The flltrate was evaporated in vl_gbu'a t'0 afford’the {crude
145, 7- Bi s- ( 5- met hoxyt pyri di n- 3{y1) - benzot hi azjol-4®7p21(8- 2id} K¥H3 Us.ga whi ch
was purified by preparative HPLC to give a dar{qbromn sohigd 20 @9, 17% .
| HNVR( 400MHz, 6, D6DVS0) 1. 12(3H|t), 2.58(6H $)| 3. 22$2H, m, /. 03(6;]1_&1, n,
7.77(1H,$)| 7.80(1H|s), 7.84(1H s), 8.08(1H %P0 228 04 dHkG(1H q),
8.46(1H,d)] 8.65(1H,|{s), 8.69(1H $). LC M5 m iz9.dB¢, Mi-HlanR16B358r miin. The
follow ng were prepared simlanly: ID NAME LG chel%% e 144
1-[5, 7-Bi st (4- hydroxynet hyl - phenyl ) benzot hi a{z\@l Qév 1- E:rlie)'jtnhvl urga mz
434] MtH] R{ ERar®fle &7 n| Exanpl e 145-EtaylB-[A®Bi s- (P HanNMR  (BM$@deli m08-|y1 ) -
benzot hi azepl - 2-y1] - 3- et hyl urea ) ?!k Rt = h anpiepd46
115, 7- Bi s- (4- nor phol | n-4- yl net ﬁi/el%hoggg&% - b'gﬁg%t%h?gzcgﬁz- y11-3-let hyl urea
mz 572 MrtH Rt =1. 90| ni n Exanpl| @yridig3-y (5, 7- O 3tPy Bi1Ai@iJ7- 720 k2, 2H),
benzot hi azgl - 2-y1) - 3+ et hyl ur ea | gbgzothidZbMEA-t Ri.78 (4 BH) 6781 181) 448
N-{5-17-(61Acetyl am no- pyridin-3-yl)-2-(3-ethylureidqQ)-hen i.a7ol - 5-y1] -
pyridi n-2-y1}-acetanide mz 490¥#H Rt =2.58 n?/‘ﬂél(tsé' %@Hgﬁe%%gép 1.
4-Brono- 2, 6-di ni troaniline. (d, J= 8.40 Hz, 1H), 7.44-7.50
(m, 4H), 7.92 (s, 1H), 8.18 (d,
J= 8.0 Hz, 1H), 8.58 (m, 1H),
8.97 (s, 1H) and 10.74 (br s,
1H). MS: 405.27 (M+H").
Example 88 | A 1-[7-(8-Chloro- 'H NMR (DMSO-ds, 400
pyridin-2-yl)-5- MHz): & 1.11 {t, J= 6.80 Hz,
pyridin-3-yl- 3H), 3.21 (m, 2H), 7.0 (br s,
benzothiazol-2-yl}-3- | 1H), 7.54-7.58 (m, 2H), 8.04-
ethyl-urea 8.08 (m, 2H), 8.30-8.33 (m,
2H), 8.54 (d, J= 7.60 Hz, 1H),
8.62 (s, 1H), 9.13-9.15 (m,
1H) and 10.74 (br s, 1H). MS:
410.18 (M+H).
Qualitative  HPLC  Purity
(Xbridge C18, 250 x 4.6 mm,
262 nm): 82.94% (Rt = 14.84
min). M.P. 249.90°C.
Example 89 | C 1-Ethyl-3-[5-pyridin- | 'H NMR (DMSO-d;, 400
3-yl-7-(6- MHz): & 1.12 (t, J= 6.40 Hz,
triflucromethyl- 3H), 3.21 (m, 2H), 6.82 (br s,
pyridin-2-yt)- 1H), 7.55 (s, 1H), 7.95 (m,
benzothiazol-2-yi]- 1H), 8.12 (s, 1H), 8.27-8.34
urea {m, 2H}, 8.43 (s, 1H), 8.863 (s,




A stirred suspension of 2,6-dinitroaniline (5 g,
acetic acid (50 m) was treated, dropw se,

Wi

27.3 mmol)
th bromne (1.5 m,

and heated at 120C for 2 h. After cooling to anbient tenperature,

resultant m xture was poured into water (500 mi).
was col | ectVeQ 2499/148p93t r at i on,
4-Bronp-2,6-dinitroaniline as a yell o4 solid (6 5 g, 919 .
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(1. 46q9.

49% . 1H NMR (400MHz| O, CDC13) 44(1
8.68(1H | 8.80(2H, ). 8.87(1H3"EH)"E”4 F&%)’Lf
3-(3,5-Dini{tro-4-thi pcyanat o- phelhytep- pyri di ne|
2,6-Dinitrg-4-pyridip-3-yl-anilline (1.24 g, 4
aC|d (50% 12 m) was stirfed at ambient
bei ng cool ce bath and treated over (. Wik A& AJUéF3d sodi um
itri Dow/ v, 2.0(ml). The m'xtur(e Wag oH nma@gsr(bme cold for
feated with a solution of u tie (0 6 Q)
one portion. The resultﬂuﬁgngggh?qkﬁggﬁg gd in the
l hen added|to a suspensi oardf 1¢.64per s 1)H} m‘l%c

yanat e
m) whilst|cooling in an was

+The m xt ur ¢
for 2 h and then heated taﬁgbgﬂyh )20 m n. Aftler
enmperature,| the mxture weBuailived HRbe a PyEWUr at ed
sodi um hydrogen carbonat e emtk;@adxeKQmamted Wi th
D m) which was washed w brin ) d dried
was renoved in vacuo to ;gé 5%2%% pkﬁ@gﬂ was
I omat ogr aphy (silica) el uitmmg M/\PtZﬁowfx% to 100%) et hyl
acet at e i nt40-60—pet Fhe—3-—375-

Di ni tro-4-thi ocyanat o- phenyl) - pyri di ne was obtained as a yellow solid (1.07

PR EN @) 5582 04 e s
(bAssUg)p 6:68i (ot 7.02

l2)g 41 e sul furic
(ZP JAIPl7)s 11\;\@@41 WS

eratur hef ore

s),

cold for
(1.0 g) i
stirred in|the cold

cooling to|anbient t
aqueous solfution of

ethyl acetate (3x 10
(MgS™4) . The sol vent
purified by flash ch

al h oy
otetH-etner:

g, 74%. 1H NWR (400MHz, 6, CDC13): 7.54(1H, m, 7.99(1H m, 8.49(2H 9),
8.82(1H, m, 8.95(1H,d). Step 4.
7-Ni tro-5-pyridin-3-yl-benzot hi azol - 2-yl am ne. A sol ution of

3-(3,5-Dinitro-4-thiocyanat o- phenyl)-pyridine (0.66 g, 2.19 nmmol) in

gl acial acetic acid (15 m) was treated with iron powder (0.61 g, 11.0
mmol ) and stirred at anbient tenperature for 16 h. The resultant m xture
was diluted with water (200 m ) and nade al kaline by the addition of
concentrated anmoni a solution. The solid material was collected by
filtration and washed with water foll owed by ethyl acetate. The filtered
solid was then extracted with boiling ethanol (3x200 m ) which was renoved
in vacuo to give 7-Nitro-5-pyridin-3-yl-benzothiazol-2-ylamne as a pale
yellow solid (0.57g. 95% . LC-M5S rniz 273[ MtHr Rt =2.24mn. Step 5.

1-Ethyl -3-(7-nitro-5-pyridin-3-yl-benzot hi azol -2-yl)-urea. 55 A stirred

m xture of 7-Nitro-5-pyridin-3-yl-benzothiazol-2-ylamne (100 ng, 03676
nmmol ), ethyl isocyanate (0.18 m, 1.831 mmol) and di butyltindi acetate (10
drops) in anhydrous 1, 4-dioxane (10 nl) was heated in a seal ed vessel at
100C for 16 h. After cooling to anbient tenperature, the precipitated solid
was collected by filtration, washed wth 1, 4-doxane and dried in vacuo to
give 1-Ethyl-3-(7-nitro-5-pyridin-3-yl benzothi azol -2-yl)-urea as a yel |l ow
solid (30 ng, 24% . LC-NM5s mz 344[M+H Rt=2.59mi n. Step 6.
1- (7- Am no- 5- pyri di n- 3-yl - benzot hi azol - 2-y1) - 3- et hyl - ur ea.
stirred suspension of
1-Ethyl-3-(7-nitro-5-pyridin-3-yl-benzot hiazol -2-}(1)-urea (25 ng, 0.0728
mmol) in ethanol (0.5 m) and concentrated hydrochloric acid (0.5 m) was
treated with tin (11) chloride (69 ng, 0.364 mmol) and heated at 80C for 5
h. After cooling to anblent tenperature, the nlxture was dlluted mnth wat er

Vs . 1N R 1 I D 1 - /7 18 A AN [ N 1 Y

[ Exanpl e 149] A
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| Step 4 Step 1. 5-Bronmp-3-nitro-2-(2,2,2-trifluoro-acetYl am no)-benzoic
acid nethyl ester. Stirred trifluoroacetic anhydride (120 m) was cooled in
an ice-salt bath and treated, over 5 mn, with

met hyl - 2- am no- 5- bronobenzoate (10 g, 43.5 mol ), keeping the tenperature
bel ow 6C. When the addition was conplete, the resultant suspension was
stirred in the cold for a further 15 g n when potassiumnitrate (5.27 g,
52.2 mol) adgded in one portion. The reaction mxture was allowed to
cone to ammm erature and stirred for 16 h. The resultant m xture was
concentrate evaporation, the residy#~diluted wth saturated aqueous
sodi um hydr carbonat e soI ution (30Q and_ extracted with ethyl
acetate (3x2 CARSeWashgd, wi t b d?jsﬁm‘c@maand dried (MgSO4) .
The sol vent was ed I n vacuo tao-give theArgde product which was
purified by flashgchromatography (silica) elgiting with 10%to 90% et hyl
acetate in 40-60 petrol eumether. A bypr odE;ct °|

(5-Brono-2-(2,2,2-trifluorCacetyl am no) - ben c acid nmethyl ester) was

el uted before the 5-Bronp-3-nitro-2- (2,2,2°ttifluoro-acetyl am no)-benzoic
acid nethyl ester which was obtained as a yellow solid (11.1 g, 69%. 1H
NVR (400MHz, 6, CDC13): 4.03(3H,9%), 7.26(1H %), ]85*933(1H d), 8.44(1H d),
11.23(1H,br s). 57 Step 2. 2- Am no-5-br ono- 3- nltro benzoi c acid net hyl
ester. A stirred suspension of N
5-Bronp-3-nitro-2-(2,2,2-trifluoro-afet
(8 g, 21.56 mmol ) in methanol (150 mi
(6M 75 m) and heated at 80C for 16 h.
tenperature, the yellow solid was coll ecte
cold water and dried in vacua to give 2F

-5-brono-3-nitro-benzoic acid
met hyl ester (5.0 g 84% NMR (400MHz, 5, 13): 3.99(3H,$), 8.33(1H d),
8.40(2H, br s

8. 3. ..2- l-b
2o ot byl Stes & 1T Plresiv G0 BigiGratringn Aoreiticly Bbbehabiniatols 0000
acid nmet hyl 2et®éthgldurga 7. 27 mol ) in 1,2 -di methoxyethane (53 m) was

d with t d
DU 9e L R O o AT L5 @;’m“éf?! AosympRer Mg o0 a3
g, 10.9 mmD)ﬂmndwl).l m&mosemllﬁh@ﬂ'?toptmm o9& r PEEemelpand arptassiu( | )

chl oride COHPét&é %Go%em%oﬁ%w?dumamybsulféfm 2fE. k&@ﬂirgéﬂ WittdiPogéagortzoi | ed

under reflux 1n rogen at nos (’%ﬁ | Aﬁl COO|II ng ho anbi ent
t enper at ur e MIRURS- d@PQ@pﬁ?W%hP%pmeﬂ?‘feﬂFeBa' Heg ‘Eﬂdﬁt MBEY (3 Tsodi um
hydr ogen caplpamaingl) wab dlideinand3fdreacjonanidiuexvasnsdaisd andtheatet layBO °&det at e
(3x250 nml). ,This was washed with brine (200nl), dried (MgSH) and the
sol vent re d in vacua to give a residue which was purified by flash
chromat ography (silica) eluting with 30%to 100% et hyl acetate in 40-60
petrol eum esgy s jlBfyR3-¥30RioPo- Byﬁauﬁiyn swhathrr- -'b)éhzchﬁi&iéllzcyl]iﬁied net hyl
ester was obt |ned as a yellow solid g, 569 1FI NWR

(400MHz, 6, Ciexemple $1197(31-1, 5), 7. 39(1H rr) 7. 87(1H rr) 8.52(1H, d),

8. 55( 2H, br 3')19 r&cﬁﬂ(rﬂakﬁf@fron%t@ﬁ@ s @doleBiodfHlddt rmpeBihep add treated with
3Nitr05p 1- h|o nat [ cigd. pet
suspensi on ﬁ'ﬁﬁ% yr' ﬁé'% ’yr?)?jlnﬁrnél? % tﬁe!r:l%oﬁ gé/({%)d%?fée ester
(0.92 g, 3. B?lﬁﬁnmuﬂob) The @qd@ouaixfstﬂ Vas pwga@mh(mwwmﬁ Bingfes, ME%U rred at
anbi ent tenmﬁ?étﬂéklgtr pﬂénﬂph'%sﬁ?ﬁ’fe%a‘ﬁa&?@h@(? @d)‘l"lﬁlm%g sleﬁ!éd'éﬁ& hea’:!é'ﬁj treat ed

over 5 mn wt aqueous sodiumnitrite so L éﬂ i The
ot e e s SLBO-E BN, g fRBCIABI TS W Spoledgio PP B RGe T dluet 1
sol ution of dmﬁbmmmt(mmpmamam(matar @X10mLMaltoered b¥ bbiner{26 rnlmam:he

portion. n ture e and t hen
added to a 3[}%‘%@#&#‘%&8? Séventg?g\?%r?‘?&eﬁllé)cgcgﬁanw%()&’g’fge ;;E?Jﬂﬁ&% %Q.' (2.8 m)
whi | st cool isitige thmoraatogrephyoiating with & %nmgthamab in/giky! §@qt¢f¢§d9'1’mth? H@t%ﬁd for 2 h
and t hen he 0 ~ biviQirda0 AT0Ohenrdnhith engard at ur e,
the m xture?}v\gdm}c,ﬂ) J}Q@ |ﬁl)oggyr@£ﬁ1¥[£eggdtgg%eﬂodg sol ution of sodi um hydrogen
car bonat e (ﬂ)@mﬁﬂ)wﬁnd extracted with ethyl acetate (3x 100 m) which was
washed with brine (200 m) and dried (My504). The solvent was renoved in
vacuo to give a residue which was 58 purified by flash chromat ography
(silica) eluting with 80%to 100% ethyl acetate in 40-60 petrol eum et her.
The 3-Nitro-5-pyridin-3-yl-2-thiocyanato-benzoic acid nethyl ester was
obtained as a pale yellow solid (0.78 g, 74% . 1H NWVR (400MHz, 6, CDC13):
4.12(3H, %), 7.49(1H m, 7.96(1H m, 8.34(1Hd), 8.40(1Hd), 8.76(1H m,
8.92(1H,d). Step 5. 2-Am no-5-pyridin-3-yl-benzothi azol e-7-carboxylic acid
met hyl ester. A solution of 3-Nitro-5-pyridin-3-yl-2-thiocyanato-benzoic
aC|d rrethyl ester (1.1 9, 3. 49 rrrml) in gI aC| aI acetic acid (23 m) was
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Example 109

1-Ethyl-3-[7-(3-
hydroxymethyl-pyridin-2-
yl}-5-pyridin-3-vi-
benzothiazol-2-yl}-urea

m/z 406[M+H]"

Rt=2.00min.

Example 110

1-[7-(4-Amino-pyrimidin-2-
yl}-5-pyridin-3-yi-
benzothiazol-2-yl]-3-ethyl-

urea

m/z 392[M+H]*

Rt=1.80min.




Exampl e 157 1-Ethyl-3-[7-(2-nethoxy- thiazol-4-y1)-5-pyridin-3-yl-
benzot hi azol - 2-yl kurea 11-1

3H), 3. 15- 3.

7.91-2 (d, J=5.2 Hz,
8. 56-8. 57
Exanpl e 158 1- Et hyl

Hz, 1H),

25(m 2H),
1H),

(m1H), 8.

NVR (DVBSO-d6, 400 Mz):
4.20 (s,

3H), 6.80 (br s,
94(s, 1H),

8 1.10 (t,
1H), 7. 51-754(m 1H),
7.94(s, 1H), 7.99(d, J=8.4Hz, 1H), 8. 13(d, J=7.8
10. 79(brs, 1H) . MVE:
-3-(5-pyridin-3-yl44- 11-1 NVR (DMSO d6, 400

410.10 (M H).

t hi azol - 4-y

s AT azotMiRIER A sis b indid sy 1 Az T2 415 [M+HT
{1H-pyrrolo[2,3-blpyridin-6- | Rt=2.62min.
yl)-benzothiazol-2-yl]-urea

Example 112 1-Ethyl-3-[7-{4-methoxy- m/z 406 [M+H]"
pyridin-2-yl)-5-pyridin-3-yl- | Ri=2.41min.
henzothiazol-2-yl]-urea

Example 113 1-[7-(6-Cyano-pyridin-2-yl}- | m/z 401 [M+H]

' S—pyridin-é-yl-benzothiazol- Rt=3.22min,
2-yl]-3-ethyl-urea

Example 114 1-{7-(2-Amino-pyrimidin-4- | m/z 392 [M+H]
yl)-5-pyridin-3-yl- Rt=1.96min.
benzothiazol-2-yl]-3-ethyl-
urea

Example 115 1-Ethyl-3-[5-pyridin-3-yi-7- | m/z 415 [M+H]
{1H-pyrrolo[2,3-clpyridin-7- | Rt=1.789min.
yl}-benzothiazol-2-yl]-urea

Example 116 1-Ethyl-3-[5-pyridin-3-yl-7- | m/z 416 [M+HT'
{7H-pyrrolof2,3- Rt=2.22min.
dpyrimidin-4-yl)-
benzothiazol-2-yl}-urea

Example 117 1-Ethyl-3-(5'-pyridin-3-yl- m/z 432 [M+H]"
[2,7'Ibibenzothiazolyl-2'-yl)- ; Ri=3.21min.
urea

Example 118 1-Ethyl-3-[7-(3-methoxy- m/z 406 [M+HT
pyridin-2-yl}-5-pyridin-3-yl- | Rt=2.35min.
benzothiazol-2-yl}-urea

Example 119 1-[7-(4-Cyanoc-pyridin-2-y)- | m/z 401 [M+H]"
5-pyridin-3-yl-benzothiazol- | Rt=3.15min.
2-yl]-3-ethyl-urea

Example 120 1-Ethyl-3-[7-(5-morpholin- | m/z 475 [M+H]"
4-yimethyl-pyridin-2-yl)}-5- | Rt=2.75min.
pyridin-3-yl-benzothiazol-2-
yil-urea

Example 121 1-Ethyi-3-[7-(4- m/z 406 [M+H]"
hydroxymethyl-pyridin-2- Rt=2.17min.

yl3-5-pyridin-3-yi-

J=7.2 Hz,




2-yl)-urea 3H),
7.96 (s, 1H),
8.65 (s,

3.21(q,
8.21 (s,

J=7.20 Hz, 2H), 6.81 (br s,
1H), 8.28 (d, J =

1H),

7.52-
7.60Hz, 1H), 8. 61(m

1H), 9.09 (s, 1H), 9. 38('s, 1H) and 10. 69( brs, 1H) . ME:
Exanpl e 159 1-Ethyl-3-(5-pyridin-3-y1-7- 1H NVR (DVSO d6, 400
47

henzothiazol-2-yl}-urea

Example 122 1-Ethyl-3-[7-(6-methoxy- m/z 407 [M+H]
pyrimidin-4-y1)-5-pyridin-3- | Rt=2.55min.
yl-benzothiazol-2-yl]-urea

Example 123 1-[7-(6-Amino-pyrazin-2- m/z 392 [M+H]"
yi)-5-pyridin-3-yl- Rt=2.13min. |
benzothiazol-2-yl]-3-ethyi-
urea

Example 124 1-Ethyl-3-[7-(4-methoxy- m/z 407 [M+H]
pyrimidin-2-yf)}-5-pyridin-3- | Rt=2.53min.
yl-benzothiazol-2-yl]-urea

Example 125 1-[7-(6-Amino-pyridin-2-yl)- | m/z 391 [M+H]
5-pyridin-3-yl-benzothiazol- | Rt=2.09min.
2-yl}-3-ethyl-urea

Example 126 1-[7-(3-Chloro-pyridin-2-yl)- | m/z 410 [M+H]
5-pyridin-3-yl-benzothiazol- | Rt=2.53min.
2-y|]-3-ethyl-urea

Example 127 1-[7-(4-Chloro-pyridin-2-yl)- | m/z 410 [M+H]*
5-pyridin-3-yl-benzothiazol- | Rt=2.87min. '
2-yl]-3-ethyl-urea

Example 128 1-Ethyl-3-[5-pyridin-3-yl-7- | m/z 444 [M+H]"
(3-trifluoromethyl-pyridin-2- | Rt=2.58min.
yl)-benzothiazol-2-yl]-urea

Example 129 1-Ethyl-3-[5-pyridin-3-yl-7- | m/z 444 [M+H]
(5-trifluoromethyl-pyridin-2- | Rt=3.04min.
yl)-benzothiazol-2-yi]-urea

Example 130 1-[7-{5-Chloro-pyridin-2-yl)- | m/z 410 [M+H]
5-pyridin-3-yl-benzothiazol- | Rt=2.87min.
2-yl]-3-ethyl-urea

Example 131 1-[7-(5-Amino-pyrazin-2- m/z 392 M+H]*
y1}-5-pyridin-3-yl- Rt=2.10min.
benzothiazol-2-yl}-3-ethyl-
urea

Example 132 1-[7-(5- m/z 433 [M+H]
Dimethylaminomethyl- Rt=1.87min.
pyridin-2-yl)-5-pyridin-3-yl-

7.55 (m




pyrim di n-5-yl -
3H), 3.14-3.18(m 2H),

9.27 (s,

VHz) :

1H) and 10.96 (bra, 1H).
Exanmpl e 160 1-Ethyl-3-(7-pyridazin-3-yl-

48

8 1.08 (t, J=7.2 Hz, benzothiazol-2-yl)-urea
6.77 (br s, 1H), 7.52-7.54
1H), 8.26-8.28 (m 1H),
2H), 9.31 (

benzothiazol-2-yl]-3-ethyl-

urea

The following were prepared similarly using N-{5-[7-Bromo-2-(3-ethyl-ureido})-

benzothiazol-5-yl]-pyridin-2-yl}-acetamide {Scheme 1A):

Example 133 N-{5-[2-(3-Ethyl-ureido)-7- | m/z 433 M+H]
pyridin-2-yl-benzothiazol- | Rt=3.00min.
5-yl}-pyridin-2-yl}-
acetamide

Example 134 N-{5-[2-(3-Ethyl-ureido}-7- | m/z 434 [M+H]"
pyrazin-2-yl-benzothiazol- | Rt=2.74min.
5-yll-pyridin-2-yi}-
acetamide

Example 135 N-{5-[7-(5-Amino-pyridin- | m/z 448 [M+H]"
2-yl)-2-(3-ethyl-ureido)}- Rt=2.48min.
benzothiazol-5-yl]-pyridin-
2-yl}-acetamide

Example 136 N-{5-[7-(5-Cyano-pyridin- | m/z 458 [M+H]"
2-yl)-2-(3-ethyl-ureido)- Rt=3.09min.
benzothiazol-5-yij-pyridin-
2-yl}-acetamide

Example 137 N—{5-[2—(3—Ethy|—ureido)-?- m/z 472 [M+H]

{1H-pyrrolo[2,3-c]pyridin-7-
yl)-benzothiazol-5-yl]-
pyridin-2-yl}-acetamide

Rt=2.08min.

The following were prepared similarly using 1-[5-(6-Amino-pyridin-3-yl)-7-bromo-

benzothiazol-2-yi]-3-ethyi-urea (Scheme 1A):

Example 138

1-[B-(6-Amino-pyridin-3-
yl)-7-pyridin-2-yl-
benzothiazol-2-yl]-3-ethyl-

tirea

m/z 391 [M+H]
Rt=2.25min.

The following were prepared similarly using 1-[5-(2-Amino-pyrimidin-5-yl)-7-bromo-

benzothiazol-2-yl]-3-ethyl-urea (Scheme 1):

Example 139

1-[5-{ 2-Amino-pyrimidin-5-

m/z 393 [M+HT

(m 1H), 7.81 (s,
8.60-8.61 (m 1H), 9.08 (s,
MS: 377.14 (MrH+).
1H NVMR (DVBO- d6, 400




5-pyridin-3-yl- MHAz): 8 1.09 (t, J=7.2 Hz, Dbenzothiazol-2-yl)-urea

3H), 3. 18(t,

J=6.4Hz,  2H), 6.79 (br s, 1H), 7.53- 7.54 (m 1H),

1H), 8.13-8.15(m 2H), 8. 28- 8.30 (m 1H), 8.62 (s, 1H), 9.10
9.42-9.44 (m 64 1H),9.75(s,1H and 11.01(brs,1H).Ms: 375.07 (MH).
Exampl e 161 1-Ethyl-3-(5-pyridin-3-yl1l-7- thiazol-5-yl-benzothiazol -

2-yl)-urea

49
yh-7-pyrazin-2-yl- R{=2.53min.
benzothiazol-2-yi]-3-ethyl-
urea
Scheme 3C
N f N |
2 N =2 N
Y—NHCONHEt  Step 1 S—NHCONHE
S 8
Br O’B\O
l Step 2
_N
|
N
D —NHCONHE!
5

N7

Step 1. 1-[7-(5,5-Dimethyl-[1 ,3,2]dioxaborinan-2-yl)-5-pyridin-3-yl-benzothiazol-
2-yl}-3-ethyl-urea.

A stirred mixture of 1-(7-bromo-5-(pyridine-3-yl)benzo[d]thiazol-2-yl)-3-ethylurea (100
mg, 0.2652mmol), bis(neopentyl)glycolato diboron (120 mg, 0.5303 mmol) and
potassium acetate (78 mg, 0.7957 mmol} in dimethyl sulfoxide (4 ml) was purged
with nitrogen for 5 min, ftreated with 1,1’bis(diphenylphosphiono)ferrocene
palladium(ll)chloride complex (22 mg, 0.02653 mmol) and heated at 80C for 16 h.
After cooling to ambient temperature, the mixture was diluted with dichioromethane
(50mL), washed with water (3X10mL), dried over MgSQ, and the solvent removed in
vacue to give the crude ‘!-[?-(5,5—Dimethyl-[1,3,2]dioxaborinan-2-y[)—5—pyridin-3-yl—
benzothiazol-2-yl}-3-ethyl-urea which was used in the next step without further

purification.

Step 2. 1-Ethyl-3-(7-pyrazol-1-yl-5-pyridin-3-yl-benzothiazol-2-yl)-urea. [Example
140]

A mixture of the crude 1-[7-(5,5-Dimethyl-[1,3,2]dioxaborinan-2-yl)-5-pyridin-3-yl-
benzothiazol-2-yl]-3-ethyl-urea (116 mg, 0.339 mmol), pyrazole (25 mg, 0.373 mmot),

7.90 (s,
(s, 1H,



1H NMR (DMBO-d6, 400 MHz): 8 1.10 (t, J=7.20 Hz, 3H), 3.19 (q, J=7.20 Hz,
2H), 6.76 (br s, 1H), 7.51- 7.54 (m 1H), 7.89 (s, 1H), 8.00 (s, 1H), 8.26
d J =280 Hz, 1H), 8.54 (s, 1H), 8.60 (br s, 1H), 9.05 (s,

H),9.28(s, 1H)and 10.96(brs, 1H). M5: 382.11 (M+H) +. Exanple 162

(

1

1-Ethyl -3-[7-(1-nmethyl -1H i m dazol - 2-y1)-5-pyridin- 3- '

yI benzot hi azol - 2-yl yurea 1H NVR (DM30 d6, 400 MHz): 8 1.08 (t, J= 7.2 Hz,
3.10-3 , 0 1 7.26

(S v 31%’%‘3'((@5 %@(71&93%759?5m?wanhﬁr&gt@h ér;:u'f& 1Egrr% 1(34% OZM) H)

8.19-8. 21 (end gewdeped-gA mlqacu'aes'saasafﬂwﬂfta) in-gnhyqiots, AipBibrametheee pes 1) . vs:

379. éS (g/l’rHlétbrredlﬁ%aitsrﬁ bén &iée%e:lat@ﬂb}em ?an(p%gﬁ)fé if6H Nd@Bssy The resultant mixture
pyrl I n- Yy Nnzo | 0 ea 8 1 11 t,
0220 b wasfieed g e s b RSagiptpive e e Fomy 20y B 1
7.52-7.55 (myl ﬂ:bﬂriﬂln&ﬂb(anzottﬂazow-@mum whidh) was p@rfied Sy mbparatsfeédﬂ@m 2H)
8.51 (d, J H)912(s 1H) and 65
10. 78(brs, ﬂf? Rl Bl %«%—% 'ﬁ‘ﬁ%ﬁ"ﬁ‘?‘é" 1-Eth [7-(3-methyl - 3H 1H
NMVR ( DVSO- di Nt 40i0MI-ka 1§18k | TRIRE M)V 1“5) 17-emTher sh= 7. 20
7.58(1H,br 1), 7.93(1H,s), 7.96(1H.s) 8.08(1H,s), 8.33(1H.d), 8.66(1Hbr s),
8.98(1H,s), 9.15(1H,br s}, 10.80(1H,br s).
LC-MS m/z 365[M+H]* Rt=2.41min.

Scheme 3D
Y—NHCONHEt  Step 1 S—NHCONHEE
S _— s
@ 7
N N
l Step 2
/ 0
N N
S—NHCONHEL
S
a
N

Step 1. 1-[5-(5,5-Dimethyl-[1,3,2]dioxaborinan-2-yl)-7-pyridin-3-yl-benzothiazol-
2-yl]-3-ethyl-urea

A stirred mixture of 1-(5-bromo-7-pyridin-3-yl-benzothiazol-2-yt)-3-ethyl-urea {100
mg, 0.2652mmol), bis(neopentyl)glycolato diboron (120 mg, 0.5303 mmol) and
potassium acetate (78 mg, 0.7957 mmol) in dimethy! sulfoxide (4 ml) was purged
with nitrogen for 5 min, treated with 1,1’bis(diphenylphosphiono)ferrocene
palladium(ll)chloride complex (22 mg, 0.02653 mmol) and heated at 80C for 16 h.
After cooling to ambient temperature, the mixture was diluted with dichloromethane
(60mL), washed with water (3X10mL), dried over MgSO, and the solvent removed in
vacuo to give the crude 1-[5~(5,5-dimethyl-[1,3,2]dioxaborinan-2-y1}-7-pyridin-3-yl-



yl - benzot hi azol - 2-ylFurea Hz, 3H),

3H),

(s,

6. 74
1H),

(s, 1H), 7.27 (s, 1H), 749- 7.52 (m 1H), 7.61 (s,

7.97 (s, 1H), 8.19-8.22(m 1H),8.60 (m 1H),9.01(s, 1H &

1H),

3.17 (q, J= 6.40 Hz, 2H), 3.71 (s,

7.85

10. 86( brs, 1H) . VE: 379. 24 (MrH+t). QualitativeHPLCPurity (Xbri dge C18,
250 x 4.6 mm 257 nm: 93.82% (Rt

51
benzothiazol-2-yi]-3-ethyl-urea which was used in the next step without further

purification.

Step 2. 1-Ethyl-3-[5-(2-0x0-2H-pyridin-1-yl)-7-pyridin-3-yl-benzothiazol-2-yi]-
urea. [Example 141]

A mixture of the crude 1-[5-(5,5-dimethyl-{1,3,2]dioxaborinan-2-yl)-7-pyridin-3-yl-
benzothiazol-2-yl]-3-ethyl-urea,  2-hydroxypyridine (88 mg, 0292 mmol),
copper(ll)acetate (56 mg, 0.305 mmol), anhydrous triethylamine (147 mg, 1.458
mmol) and powdered 4A molecular sieves {6 pellets) in anhydrous dichloromethane
(21ml) was stirred in an open vessel at ambient temperature for 5 days. The resultant
mixture was filtered and the solvent removed in vacuo to give the crude 1-ethyl-3-[5-
(2-ox0-2H-pyridin-1-yl)-7-pyridin-3-yl-benzothiazol-2-yl}-urea which was purified by
preparative HPLC. The product was obtained as a brown solid (17mg).

LC-MS my/z 392[M+H]" Rt=2.39min.

The following were prepared similarly using 1-(5-Bromo-7-pyridin-2-yl-benzothiazol-
2-yi)-3-sthyl-urea (Scheme 10}

iD NAME LC-MS DATA
Example 142 1-Ethyl-3-(5-imidazol-1-yl-7- | m/z 365[M+H]’ Rt=2.21min.
pyridin-2-yl-benzothiazol-2- |
yl)-urea
Scheme 4
-
=
Br N Step 1 N l N,
\@S\}—NHCQNHH —_— S>_ NHCONHE
Br =
o SN
Step 1.  1-[5,7-Bis-(5-methoxy-pyridin-3-yl)-benzothiazol-2-yl]-3-ethyl-urea.
[Example 143]

A stirred mixture of 1-(5,7-dibromo-benzothiazol-2-yl-3-ethyl urea (100 mg, 0.264
mmol), powdered potassium phosphate tribasic (67 mg, 0.317 mmol), (1,1-
bis(diphenylphosphino)ferrocene)dichloro-palladium{il) chloride (32 mg, 0.0386
mmol), 3-methoxy-5-pyridineboronic acid pinacol ester (248 mg, 1.056 mmol) in
anhydrous 1,4-dioxane (1.8 mt) and anhydrous methano! (3.6 ml) was purged with
nitrogen for 5 min and heated at 80 °C for 16 h. The reaction mixture was filtered



= 13.40 mn). Exanple 165 1-Ethyl-3-(7-oxazol-2-y1-5- MS: 366.24 (M+H) +.
pyridin-3-yl-benzot hiazol - QualitativeHPLCPurity 2-yl)-urea (Xbridge C18,
250 x 4.6 mm 268 nm: 83.86% (Rt = 13.62 mn). Schene 9C St ep- 1.
4-Pyridi n-2-yl -norpholine Mxture of 2-chloropyridine (1.0 g, 8.78 mmol),
nor pholine (1.14 g, 13.18 mmol ), NaOl1Bu (1.27 g, 13.18 nmmol), Pd(CQAc)2
(0.098 g, 0.44 mmol) and BINAP (0.12 % 0.18 mml) in toluene (10 mM) was

degassed f of,20n ChiM/ hRPwashae tﬁrg@éhtdnﬂﬂetﬁﬂll %hAIAt. TRSHIF2$ Wwiix ashpatatdd?AC for 16h.

After conpletidn of reaction tiJlded off,

wat er was adfEa 1 Aok tr?eeéiﬁ‘f’?ohﬁ%a%?g tr‘@%‘??"ﬁ@t"e%ﬁﬂﬁ’?%&aﬁv Y6 acetat e
(3x 30 nl) . ethjlreomiéiness miriteabycprépeyaive HRRCeo givé @ dari\bexwnesohy (POoeE Na2SO4,
and evapora .’e? to dryness. The crude residue was purified over silica gel
(60-120 M us tlug Et OAc- Hexane (5:95) to provide the conpound as eI | ow oi |
(1.10 g, 76%Nmmmompmha1 120381, tVHz2. 58(8H.8), 48.2363H.n 74%351'*':9 81-3.83
(m 4H), 37(%@7 7(8”6(1# 754(4!1 &; 5%861Pns)ld'b5ﬂ$s)2@ﬁstmlﬁ Sa&MHy, 1H) . MS:
165. 15 (lVHr but'yl st annany! - pyri di n- 2. 11) - mor Phol i ne To a
sol ution of 95(d|"nﬁt¢’l95|’ é'Fh oet hanol (0.46 nL, 4.56 mmol) in hexane (7.0 ni,
HPLC gr ade) LcoE o4 436[M+ Rv@s 52aaed drop wise n-BuLi (1.60 M 5.70 m_, 9.12
nmol ) under nitrogen atnosphere. After 30 min at 0C,
4-pyridin-2-yl-norpholine (0.25 g, 1.52 mol) in hexane (2.0 nL) was added
drop wi se. Nﬁetfehomsmgwerem@pam sidl@dy:i on mi xture for 1 h at 0-5C, the
reaction :‘fb tmwas cooledto 'NA%E ot towed by dTqQR:- Mgmmaal tron o1
tributyl tln chloride (1.03 3.Z0.mml)  The ¢ | Xt ur e
was stirrefExamplg8d for 30 ni ) 1drdBHEn al | oved t|gVEERIMIFT RPN bh. The
reaction mxture was then all owpdtokyenetphengl)-r oo t enperature. After|the
conpl etionjof reaction (TLC ma)nltorleﬁgé2 ng eactl on mass was cooled to 0OC
and water was added sl owy. THE® ph 'Eg'y extracted with diefhyl
ether (3x 20 nL). The conbi neducaaganl c Iayers Were dried over anhydraus
Na2SO4, ang=ey "‘""cu to—drymes 7. & TESI +ATRE ver
silica gel F%‘& ?)%Ll\/p usi ng E_qgicq-f'e ér?gHé(JZ 98) ?’3’93?%& gg F%théé%glg?r‘paund as
yellow oil | (0.050 g, 7.20% . NBYIMg®-5WkH)+. Sted 3.
1- Et hyl- 31y~ (6- nor phol i n- 4-yl - p¥kictidolz-Hf-3bth§r Pyr i di n- 3-yl - benzot hi azol 2-y
| pur ea:

T

urea
Example 146 1-[5,7-Bis-(4-morpholin-4- m/z 572[M+H]" Rt=1.90 min
yimethyt-phenyl)-

benzothiazol-2-yl}-3-ethyl-

urea
Example 147 1-(5,7-Di-pyrimidin-5-yi- m/z 378[M+H]* Rt=2.47 min
benzothiazol-2-yl)-3-ethyl-

urea
Example 148 N-{5-[7-(6-Acetylamino- m/z 490[M+H]" Rt=2.58 min
pyridin-3-yl}-2-(3-ethyl-

ureida)-benzothiazol-5-yl}-

pyridin-2-yi}-acetamide




[ Exanpl e 166] To a sol ution of _
1-(7-io0do-5-pyridin-3-yl-benzot hi azol -2-y1)-3-ethyl-urea (0.15 g, 0.35
nmol) in DM (5 nL) was added
4-(6-tributyl stannanyl - pyri di n-2-yl)-norpholine (0.30 g, 0.70 muol) under
nitrogen atnosphere at roomtenperature. The reaction m xture was then
degassed for half an hour foll owed bysx he addition of

tetrakis(triphe phosphi ne) Pal | adi un{0) (0.020 g, 0.018 mol). The
reaction mb ,H¥§ s then agai n degassed for half an hour and heated at
120C for 15 h under nitrogen atnosphere. After the conpletion of the
reaction (TLC nonitoring), DVF was distilled off; water was added to the
reaction mxture ang,extracted wth gt hyl acetate/“the conbi ned organic

| ayers were drl@d\@ﬁﬂogn hydr ous,MNa 0, antpevapeydted tm,dryness under

reduced pressure crude residu s purified by pteg HPLC to. get the
title conpound (O. g, 6.0% as whifte solid. 67 11-1TNVR:(DVSO d6, 400
MHz): 8 1.09 (t, J=7.20 Hz, 3H), 3821 (m 2H), 3.70-3"9%1 (m 4H),
3.78-3.79 (m 4H), 6.89-6.91 (m 1H), 7.07 (br S. 11-1), 7.50-7.54 (m 1H),
7.68- 7.77 (m 2H), 7.98 (s, 1H), 8.15 (s, 1H), 8.26-8 a&s(m 1H), 8.59 (m
1H), 9.08 (s, 1H and 10.64 (br s, 1H. M5 461.24 (MW . Qualitative HPLC
Purity (Xbridge C18, 250 x 4.6 nm 260 nnm): 90.43% (Rl "= 14.25 min). Schene
9D. St ep AN~ 2- Met hoxy- pyri di ng-A mi xture of 2- I| ro pyridine (5.0 g,
44.0 mmol ) N3.10 g, 44.Q hnpl) J . Ngas heated in a
steel bonb at 1 f Drud®nbEr After t cHApket<om of reaction (TLC
moni toring), MeOF was distiTTed off afid s he resfifue was piff fied over silca
gel (60-120 M 29ROt OAc- Hexaf&)® to gew:the title conpoldffd (0.60 g, 12%. 1H
NVR (CDC13, 400 NHj): 8 3.93 (s, 3H), 6.75 (8.80 Hz, 1H), 6.84-6.87 (m

m

1H), 7.53-7.58 ( §#)6 and 8.15 -8.17 (m1H). Step 2.

2- Met hoxy- 6-tributyl stannanyl - pyridine Tona sol ution of

2- di met hyl anpfiget hanol (3.50 ni, 16.36 nfpl]) in hexane (20 0 nL, HPLC
grade) coole was added dpeﬁ—w—se C“%ﬁg 9.0 m.., 32 .40
nmol ) under nitr ht%@ﬂﬁere After 30 m S met hoxy- pyr| di ne
(0.60 g, 5.45 rrm)ll)j Pn hexane (20.0 L) was adgeshrdr op Wi se. After stirring
the reaction mixtl%e for 1 h at 0-5C, the reaction nediumwas cooled to
-78C foll owed by drop wise addition of tributyl tin chloride (3.70 ni,
13.62 mmol ). The result g reaction mxture was stirred at -78C for 30 mn
and then al Isl‘ﬁﬁeh‘qf%"g'l"'ér gl“tﬁo%'é"}em 30 min. The reaction mixture was then
al l owed to @ostered Guspeasion emxem:mmaellmeﬁﬁg3r27t31mmbrilp9@tihbaﬁeﬁ¢ agied® i on (TLC
moni € or i 19) ik % AR L8BWEESu RO P £ 6B rfpA el waoRgided ol ol y.

The aqueous ase was’' ex ether (3x 50 m ). The conbi ned
organi c | ayér Aftagespelingte ambisviclemapiaR. éhb%’eﬁléﬁgm'n%?ﬂa%{?%ﬁq EWEE dryness.

The crude resjodHg fhbk- &@c.&tate?@%ud%% doRddtdcesl filaatuar dashidtWith wenst arst ep
wi t hout further purificati

g,
1- Et hy 1- 347 9(1% BB 95 ?B?'J'?rﬁo‘g df"'%‘?aﬁg'P?a?ﬂY%“%’SBE?&%?%m %41 - 2- y1l] - urea:
[ exanpl e 167H NMR @08Hu 6 JODTIHf8.45(2H,br s), 8.65(2H,s).
1-(7-brono-5-pyridin-3-yl - benzothlazol 2-yl)-3-ethyl-urea (0.50 g, 1.32
mml) in DMF (5.0 nL) was added 2-net hoxy-6-tributylstannanYl-pyridine
(1.05 g, 2. &em#nA6Diniteed-piiidincgdrenindosphere at room tenperature. The

reaction mxg Lg{teeﬁfa&(u{uhﬁn%fdaaf&ﬁed eﬁmn&mtmeaqg ouar1)4‘5olrﬂrmaed1 by the N
addi tion of tetrakis(triphenyl phos adi u o

The react i oNiMAIG¥E Bariﬁa@%t HenY gB‘l’Ir ‘iﬁ@é EO@ePJ?rnhg "I“Saﬂqgs%e% S0 KT heat ed at
120C for 6h aqm@lﬁe sbditin Ogegen narbpriaty eolutight(dh, 2@ ndbfwﬂﬂvadlttymyodm Be reaction
(TLC rmoni t o ﬁcam 2 Wﬁ]‘i‘% @HO:I .58 19t dis( GY@ ﬁﬁpﬁ@@ngmﬁﬂ%ﬁ'gcéng phieact i on

m Xt ure and ract acetate he ‘conbi ne ani c | ayers were
dried over awwmrmgomlgsm% and 18vepeh-athed eptant PHaLS wan deted vt ed

pressure. %‘Rﬁrﬂlg%utfo‘ééh ARospRSTe RO 14 h. eﬁteb%o&h@l@o HRblent @mpetatirdlend i t e
conpound as ite solid ?Z%h %(dG 400

i) B 1. 10afk mogss s, Uiiged s, Saiiplee givests o3t prion ooy
6.81 (br s, sbidion 63089m()dand) exttactkd Wwith eﬂt‘lyib acatats 2(3¥2H/5 mImThibHyas e (t, J—
8.0 Hz, 1H), 8.03 (s, 1H), 8.07 (d, J=8.0 Hz, 1H), 8.26 (s, 1H), 8.30 (d,

J 8 0 Hz, 1H, 8.61 (m 1H), 9.10(s, 1H) and 10.65 (br s, 1H). Ms: 406. 18
( Qualitative HPLC Purity (Xbridge C18, 250 x 4.6 mm 261 nm: 94.90%
( 14.73 mn). Schene 9E Step-1. Dinethyl-pyridin-2-yl-amne To an

i ce-cold solution of 2-am nopyridine (5.0 g, 53.12 mmol) in acetonitrile
(150.0 nL) was added sequentially water (33.0 nL) followed by forml dehyde
(37% aqg. solution, 50.0 nmL) and sodi um cyanoborohydride (10.0 g, 159.13
mml) The resultlng reactlon mxture was stlrred _at 0C for 10 mn foll owed

_____ I AN N oy o .

E;II



tenperature for 15 h. After the conpletion of the reaction (TLC

nmoni toring), the solvent was evaporated and the residue was treated with
aqueous NaOH (2N, 50.0 69 nlL) and extrated with hexane (3 x 50 .0 nlL). The
conbi ned organics was washed with brine, dried (Na2S™), filtered and
concentrated. The residue was purified over silica gel (100-200 M 2%

Et OAc- Hexane) to get the desired conm@und (3.50 g, 559% . 1H NWR (400 Hz,
?NABj} (716)4 9 %Aﬁ%% )}_éwd tﬁy)sglvé'lt 5&11&:655!‘: (4B “’%we & r@édJeduhmh‘W% &Qlfl@ﬂ by 1H),

Di net hyl - (eﬂqsh.qamnw@ﬁrwmaﬁwa P@lvtmsu ¥ty 36 %MP.%} 1%*@& a§8‘|at?t Foﬁﬂ'é?

2- di met hy| aggrdRamame! THeO2,6.Dirito-4-Pyrlt-3yanjiné wak edtained 64 8 ydliowlsoli#iPLC gr ade)
cool ed at % g%%)gded drop wise n-BuLi (1.60 M 11.38 ni, 18.20 mmol)
under nltroé f 9a phere. After 30 min at OC, dinethyl-pyridin-2-yl-amne
(0.40 g, 3.PONMROKJOOMMzITRRDIE): (51401HM), TR 1dde 8 .58¢20kPrvi)s 8.68(4H"k stirring
the reactio I 1 h at 0-5C, the reaction nmediumwas cooled to
-780fo||om€%‘ﬂ%ﬁwr8§5ﬁ % addition of tributyl tin chloride (1.55 mi, 8.0
mmol ). The resulting reaction m xture was stirred at -78C for 30 mn and

then al | owegkep 3. ${3,5- oaﬁtr@-ﬁﬁiotﬁnaﬂdﬁpheﬂ?ﬁ Wﬁaﬁbl on m xt ure was then all owed

to stir at roomte cq | etion of ction (TLC
moni t ori ng) A ?%Ber}s fa%ﬁ Dl'Pé{E’sg M?'”I:%&a@@i (S]i g%ga V\"/gf%“%I had” agged sl ow y.
The aqueousmﬁtmsmd/\@s%em raaotehswtitréd ali aattignt teptpleaturé 8x 1203e|fn_r¢ beiM@e conbi ned
organic | ay&o%nggr? |cgeraﬁ1dan9\4%'é AN Bmlhﬁﬁ%eo@%dﬁwmﬁoﬁﬁoﬁ 0 dryness.

The crude residue was carrie orear next step w thout further
purificati o@0%NgBy, 249 g)pPhe mixture was stirred in the cold for 1.5 h before being treated

gt EDtﬁ |117 &ﬁf%mbhxﬂfaaﬂa%rﬁwwam@@dgl))m Evalayu dim-iB ok peigmiThe azol - 2- 0] -
- ethyl-urea

1 (7 by orro- Bo G ARG SigER AR BT 157 2 then geded aseEe R o 0. 33
nmol ) in DMopbér {rijhiospenated (el giliinmesatey I(4 (M9} wmldbtmylmt!armnany-lbai]byﬂhdl n-2-yl)-

am ne (0.14 g%reo ggsm h 1 ﬁg@g@ 0 5 5o fB?’li ﬁg%?@ ol fof ?Qr;? egf%er ature.

The reacti ol ur was t ﬁ_@sse our by the
addi ti on of cagiing tor arplientyierperiatpie i) Piurewas Payred )““éinacf’ﬁ’%?t?‘?iéq‘(%’uﬁ)z3 g,
0. 033 Ml ) g0/ tiBK of @o%ﬁjm %réﬁeﬁ%ﬁfb@nm@&mhﬂpamtr@c@@m&ssmqi deotatd(akf an hour

and heated at 1OOCf 15 he conpl etion
of the react{0gn) t’“"i"l?f‘:“ﬁﬁﬁ‘fa%?q ‘H‘g}br'”ﬁl@%\ﬁg 8?35'?‘15%%06* fTﬁ\e \ﬁﬁ\’é‘ “i&s added to
t he reacti ormved ir eacando @iveracdsiide witidh eashplrifiad ey ftaeh clilverabgrdphped or gani c

layers wer e@?éép%ﬂ;ti%%th %8473{9%86‘#‘ 3m§?a%%te fﬂ’h‘é &) %E}gl%e%%ﬂwe? Orhgray(?%ss under

reduced press de resi urif 0 get the
title corrpoamro@eth@@@gatosvhew -rygding Wa%\mt@’@edﬁﬁi‘tP"OW‘Pe“dliwgl\W)( 400 MHz,
?ysg Zg)Hz&Hll_r&nQR(Emomﬁz? cgibuzlz 5’4;% my- 1%9(1mm)2|-349§H§$ §$2716|h%) HS 8411|(_|;1
7.67 (t, J=895@0dy, 1H), 7.98 (s iH) 8 13 (s 1H), 8.27 (m 1H), 8.60
§>n<]b _151), 8107 (Z 1H) and 11.03 (br s, 1H). MS: 4&3 §z11 (V\Hg Tﬁ-lFLlclz _

ridge . 025 = m n e follow ng
was al so prgi?ﬁ% gpgro-?%g%n%ﬁgﬁgﬁg&alag% ZIS!?'la/nEjrB]E romstep-2. | D NAME 1H NVR/
M8 Dat a Exaﬁ;ﬁlotutl‘lrﬁ@fﬁP“ﬁ-Qiﬂ!tr@)‘lﬁ@@mn%twmﬁyl pyding (L68 g1 P-18-pyell dd n- 3-yI -
1H N MR(400 al?lé/ﬁ%&@)ms R J@&n@éﬁéu @KHDIron? Mﬂtcieriioeﬁ ey h1.0uR@a) JanaO (t J=
g 3(6) ( F]'Z 1H)3 ;nr@g @h?mﬁfi?t tgrnmtmefpb ‘lr%h g'?e resu'ltant nglxture wl_a?s dllutecg) wﬁlg wfater

(200 m!) and made alkaline by the addition of concentrated ammonia solution. The
solid material was collected by filtration and washed with water followed by ethyl
acetate. The filtered solid was then extracted with boiling ethanol (3x200 mi) which
was removed in vacuo to give 7-Nitro-5-pyridin-3-yl-benzothiazol-2-ylamine as a pale
yellow solid (0.57 g, 95%).

LC-MS nv/z 273[M+H]" Rt=2.24min.

Step 5. 1-Ethyl-3-(7-nitro-5-pyridin-3-yl-benzothiazol-2-yl)-urea.



(m1lH,8.33(m1H), 8.62(m 1H),8.80(m 1H),9.10(s, 1H) and 10. 60( brs, 1H). Ms:
419. 24 ( M+H) +. HPLC:. (Xbridge 018, 250 x4.6nm 265nn): 59.82% (Rt = 12. 20
mn). Schene 10

1- (5-Brono- 7- pyridin-2-yl -benzot hi azol -2-1(1)-3-ethyl-urea. A stirred

m xture of the 1-(5, 7-di brono-benzot hi azol -2-yl1-3-ethyl urea (2.62g,
0.00687 nol) and Dichl orobis(triphenysphosphi ne)-Pal | adi um (0. 48g 0. 000687
nol ), under n|Ir Py [ wth
2-pyridyl zi n%]rrﬁ? l’ee éYg ll}lﬁ’t!og%b)?@ %ﬁl%ﬁzmgﬁﬂ QQTamYHea 1@0%’){% @?70344 ol ).
The reacti omnml)xeﬁbv!esqwatﬁe@t‘@dﬂl Vi%3h mypolt anchgibutytindisetatet10 HEoRsH i s

al | oved to GARkroRLY Maﬁ@'(ﬂo%ls)wéé)ﬂéﬁlem aWBhIed vésRataa 04°0dor % Hrlaf@f conc

hyd hi d. t |.i.d |t d off,
ehedutt hoasloe b smBnb AP SOHE BPo AR IR I WED G v © he
crude 1-(5- Bastea- meyﬂ-dﬁbtalne%nyldﬂb@nzmmo &z give 2-B11iy-337-ettroyi-pydidied-y(-1. 439) .

Thi s was pupérkle aé?lgz ¥1{)+ ?ggsg'?@ow&%lﬂyf%rzg% aphy using 0 to 100%

hexane/ et hy Yo met'hanol in ethyl acetate to
elute the ré@M&MWMﬂﬂtRfag 5&mb‘e| ge solid (1.1g). 1H NWR
(400MHz, O, D6DVSO) : 1. 13(3H,t), 3 23(2H m, 6.83(1Ht), 7.50(1H m

7.91(1H, %), 8.02(1H,t)., 8.20 ), 84( 76( 1H, br
s). LG M nﬁiep?i%[('ﬂﬂﬁﬁ]'“???ﬂ" SR bgf'z?&"a@ Ebf'S'e(!l'i“ﬁ “ﬁe?ié%g?é%f#?azol 2-y1)
3- et hyl ur eaa §timeanguksgention] of A-Etyik BHrtre8-peridin-Brgl-tidneothiazal 2ivtateo Ronvas a
sanple of 1-(4 r|d| an
off-white sfﬂgg 8%7%—1 E%Mo?%@ﬁoﬁ%@% tr%tg}%ﬁdr%cﬁgmé%igﬁf ),
6. 88( 1H, t ), wds régtetHwith tin {IN6C(dride tfS mp, 9364 Imy!) ars! Uﬁi’(‘%ﬁ-ﬁtrﬁo gorXl1H, d) ,
8.46(2H, d), Aﬁeﬁ%:()ﬂr{d t@amb%nt?tynﬂ)él‘aﬁij}e KB rﬁﬁﬁﬂ@wé@ diluledd- Wi vatdr, (%b ml}-&ﬁdvs m z
376 MtH] Rt -

made alkaline (pH 11) by the addition of concentrated ammonia. The 1-(7-Amino-5

pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea was extracted with ethyl acetate (3x 50

mi) which was dried (MgS04) and the solvent removed in vacuo to give an off-white

solid (37 mg) which was used without further purification.

H NMR (400MHz,5,D:DMSO): 1.14(3H.t), 3.24(2H,m), 5.63(2H,br s), 6.79(1H,br 1),

6.80(1H,s), 7.22(1H, br s), 7.50(1H,m), 8.03(1H,d), 8.58(1H,d), 8.86(1H,s),

10.62(1H,br s).

Step 7.1-Ethy!-3-[2-(3-ethyl-ureido)-5-pyridin-3-yl-benzothiazol-7-yl]-urea.
[Example 150]

A stirred mixture of 1-(7-Amino-5-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea (15 mg,
0.048 mmol), ethyl isocyanate (0.03 ml) and dibutyltindiacetate (2 drops} in
anhydrous 1,4-dioxane (2 ml) was heated in a sealed vessel at 100°C for 16 h. After
cooling to ambient temperature, the 1-Ethyl-3-[2-(3-ethyl-ureido)-5-pyridin-3-yl-
benzothiazol-7-yiJ-urea was isolated by Preparative HPLC as a white solid (5.4 mg,
29%}).

'H NMR (400MHz,5,CD;0D). 1.23(6H,m), 3.2%(4H,m), 7.56(1H,m), 7.66(1H,s},
7.79(1H,s), 8.16(1H,d), 8.43(1H,br s), 8.55(1H,br s), 8.87(1H,br s).

LC-MS my/z 385[M+H]* Rt=2.00min.



72 No Exanple 171 Schene 13 A

1- Et hyl - 317- ( 2- hydr oxy-t hi azol -4-y1)-5-pyri di n-3-yl - benzot hi azol - 214] - ur ea:
[ Exanpl e 172] To a sol ution of

1-et hyl-317-(2- met hoxy-thi azol - 4-y1)-5-pyridin-311-benzot hi azol -211] - urea
(0.05 g, 0.12mmol) in dry DCM (5 nmL) was added BBr3 (0.20 nlL) under
nitrogen atnosphere at 0C. The reactifn m xture was then heated at 50C for
24 h under n atnosphere. After the conpletion of the reaction (TLC
nonitoring); Sk "%J@eactl on mxture was cooled to 0C and then quenched with
ice-cold water followed by extraction with DCM The conbi ned organic | ayers

were dried over anhydrous 2 , and evapgr at ed to drypgss under reduced
pressure. The {tude restU WaSuP W, § | &A_dVeto,m | i ca, c230- 400 M wusing
DCM- MeOH (96 f)Nt8*brovi*dg The titie-comiound ass¥ght [gdeeni sh solid (3.5
ng, 7%. 11-1% (466°|VHz, DVSO-d6): 8 1010 (t, J= 7.20 Hz, 3H), 3.21 (q,

J=7.20 Hz, 2Hp, 6.77(br s,B1 H, 6.87(s, BfLH) 7.51-7. m 1H), 7.79(s,
11-1), 8.01 (s, 1H), 8.26(d, J= 8.0 Hz, 1H), 8.62 (br S¥NH), 9.09 (s,
11-1), 10.95 ( s, 11-1) and 11.99 (s, 1H) M5: 398. 07 ( 4. Qualitative

HPLC Purity (Xbridge 018, 250 x 4.6 mm 263 nm: 88.40% ‘= 13.21 m n).
Schene 13 B. 73
1-Ethyl-347- hydr oxy- pyri di n- 2- '1 -5-pyridin-3-yl - t;,@nzot hi azol - 2- y1Fur ea:

ol uti on of
XYCRYE: HEPS- 2- yl) - Jringi - 37 b -@ 8%0l -2-y1]- urea
(0.04 g, 0.098 in dry DCM was added B8r3 (0.50 ni) e@r nitrogen

at nrosphere at 0C e reaction mxture ®as then heated atco8®C for 6 h under
ni trogen at rmsphe;lrISitE .9l nce the starting material was not consuned (TLC

moni toring), toluene (5 nb) wag added into the reaction m xture and heat ed
at 120C for 16 h. After the cpnpletion of the reaction (TLC nonitoring),

t he reaction Ir.Q was cool ed te>pg guenched with ice-cold water.

Tol uene was di st ekl-quNHEtadded WECT-€T ang extracted with DCM The conbi ned
organi c | ayers e®dried over anhypdr ous Na2SO4, and evaporated to dryness
under reduced pr eé’gtﬁ‘e The crude residue was purified over silica gel
(100-200 M usi ng DCM MeOH (96:4) to provide the title conpound as off

\glkjil) t eBSglgl ?S‘ @56%3 %@Wa%%e@% Mﬂzﬁénzgiclaé(ﬁ (ntleth = 7.20 Hz,

752754(mste1H) 7.62-7.72 (m 2H), 8.0 (m 2H), 8.28(d, J—760Hz 1H) |
8.60(m 1H) stifedBifibctoacttd arﬂf@@ﬂde@d—nﬂ-)lde%olbﬂ irsan R&dsalt Héth ad® Readdd, ( M+H) +.

Quali tative FOLC Pu&J&Lyme(tlz(yg;ran%rtolgérfhgg%lgoé(te%&g% 5%9%@?%8{)“%5389 % (R =

11. 74 min). &
5-Pyridi n) 3teriperatiny bietdivs°2: Wheh dinez addition 2a@is -c2mpletanitheeresultant suspension
1-Ethyl-3- (g Q%MESU I tﬁeyc%ld7fop)§rfhme'? 1§ b vh%ﬂééb}té%%ﬁ%oﬁlrr&e)(é)n W ea2(0.19 g,

0. 53 mmol ) iR eated at 120 gressure vessel .
After the canmlbwaanﬁdtéﬁd nhener BRLHAN. Jike (reREOMBFEE Waky PIOWSRFO e edst i 1 | ed

of f, added v@hfht @RHeitd At Sfreiidr N6 &l The res@ehBrhiRturelREs enueteratedlbyd (0. 14 g,
0% was used as such for

n
(5 Py di n- vgporaponyive tiorive S btn SHTPied 35BS sagu IV E et hy
est er: [ Exarphonk3dd mhanaesiaictedivath etifyl acetate (3x250 ml) which was washed with

5-pyridin- 3&%5\9 yrﬁlh%ﬁ&daedy Q\il#%%?igfthg's@ glllt \%syrleﬁﬁbé@rn(\%cwgoggwepﬂé:g rmol )

tol uene (5 tri room 74

t enper at ur e. crUﬁIa@rqdé@chlanVaﬁWt'iﬁdé’y\Kﬁéh shueirateoraRyAsitsap slufing it 195 ohe
addi tion of gabfythy S&ltﬁé@f 8- @@b&r&&nﬂ&h& AQyérﬁddﬁTw-BromB’Ee(ZFZ@Smﬂddmg reaction

m xture was stirred under nltro S ter the
conpl eti on GeeWBREP);-BRIZPITIAC TR V'o?ﬁ?ﬂg;)"ag(‘?ﬁu?éjnée E%\?O%Smgﬁ&ﬁm ider
reduced pr quarzarufluﬁwaoefyudmosmbmzzblcr edd doshylaestenagiicd wae tdbtaiedeas and was
purified by c raphy. over silica gel (230-400 M using ethyl

acet at e: heanﬁ ngéglg eF%/?ow de the title conpound as white solid (0.046
g, 38%. MPH M&R: 400Mwmcmlsode® el FRBGIHsg B.3{1hd), §450\0)Hz, 3H),
4.25-4.30 (rﬁlu%H)-lbrg 45- 7.48 (m 1H), 7.53-1.56(m 1H), 8.02(t, J= 7.60
Hz, 1H), 8.11 Hg 8.33(d, J= 8.0 Hz, 1H), 8.39 (s, 1H, J=8.0 Hz), 8.56
(d, J= 8.0 Hz, 8.63 (d, J=4.80 Hz, 1H), 8.84 (m 1H), 9.13 (s, 1H
and 11.97 (br s 11 1). Ms: 377.16 (l\/HrH+). Qualitative HPLC Purity (Xbridge
018, 250 x 4.6 mm 260 nm: 96.88% (Rt = 14.77 mn). Schenme 16. Step-1.

1- Et hy1-347-(5-met hyl - pyridi n-2-y1)-5-Pyridin-3-yl - benzot hi azol - 2- y1Fur ea

[ Exanpl e 175]

[ Exanpl e 17
1- et hy1- 347-( 6-

i
b




To a solution of 1-(7-brono-5-pyridin-3-yl-benzothiazol -211)-3-ethyl-urea
(0.25 g, 0.66 mml) in anhydrous DVF (5.0 nL) was added K2003 (0.28 g, 1.99
nmmol ) and the resulting solution was purged with nitrogen for 15 mn. [1,1-
Bi s(di phenyl phosphi no) -ferrocene] di chl oropal | adi un(11), conplex with

di chl oronet hane (0.054 g, 0.066 nmol) was added to the reaction m xture,
pur ged agai n with nitrogen for anothes7 15 mn foll ovved by addition of

5- met hyl - e Iéj !lAr&'nQCS QBRI??I%&%%&%Z? %c:fénﬁﬁyl . The resul ting

reaction mx e was stirre ovved by rempval of DWF in
vacua. WateA smsd &d@l@dslam@f &-Brerae Badrond-(22. i pero@getytanyo ipgnzoig 1&idc onbi ned

?feg?ghgsmwgﬁm o f i %]*21 l@elnﬂﬁm) th&ﬁlar( catm) tw@@drg@t@ﬂlmntwyabgdonﬂhe

rou re e t (0.011 g,
49 as an oF‘f‘th_’e‘" 'B'é??‘?jhgai?-fﬂl\é@ erlﬁ\?@ gdtg)ea%%brée%g%{pgfa L%ﬁ (6 80 Hg
3H), 2.40 (e y2ihw sdiddas(cvlle@éd by ﬂtr%n(dmld v&ashéd—l)v;th Eol&@la(anandldyled in.83 (m

5, b1-5, 65 (Feouam o2 i ook i vl ekt o 55@“ R 200 10 (wh

M P. 231. 0C'HYMR (#8320, APCE): PAS(AHs) (8B dge 8041382*“25?0 14”$d)mn 265nm) :
98.58 (Rt = 14.41 mn). The foll owi ng were prepared 5|mlarly Prolysis ID

NAI\/E NI\/R/ M5/ HPLC Dat a Exa e 176 t E
PYri di n- 2- yP§epsi- gAmigpr-ritr 'PYB'EHE%'VE‘?%&BF as @w&ﬁwg%t 9+ NI\/R( 400MHz,
%0 C716)298( A. shided tsolutlen . 2Bmiro, 5-Brbnp-3nitdd bérezpic Ad)d, thhﬁlemqr (21§ 7.5. 89 (br s,
o1 & 58 ( Emolip 4 ukenerdand (gg’gw,d;s%egv@g rbuer e 1emicer 52 LT e
10. 64 (br siredtel with/Bueg® sauium hydvegentcarboppeoluiondd. 18.5mibbligved by 6 mm 262
nm: 90. 42%yrigine  3-boronic  acid (.33 g, 109 mmol) and  1,1-bis-
(diphenylphosphino)ferrocene palladium (1} chioride complex (0.6 g, 0.733 mmol).
The resultant mixture was boiled under reflux in a nitrogen atmesphere for 18 h. After
cooling to ambient temperature, the dark mixture was diluted with saturated aqueous
sodium hydrogen carbonate solution (300 ml) and extracted with ethyl acetate (3x250
mi). This was washed with brine (200ml), dried (MgSO,) and the solvent removed in
vacuo to give a residue which was purified by flash chromatography (silica) eluting
with 30% to 100% ethy! acetate in 40-60 petroleum ether. The 2-Amino-3-nitro-5-
pyridin-3-yl-benzoic acid methyl ester was obtained as a yellow solid (1.1 g, 56%).
'H NMR (400MHz5,CDCly): 3.97(3H.s), 7.39(1H,m), 7.87(1Hm), 8.52(1H.d),
8.55(2H,br s), 8.62(1H,m), 8.65(1H,d), 8.84(1H,m).

Step 4. 3-Nitro-5-pyridin-3-yl-2-thiocyanato-benzoic acid methyl ester.

A suspension of 2-Amino-3-nitro-5-pyridin-3-yl-benzoic acid methyl ester (0.92 g,
3.37 mmol) in aqueous sulfuric acid (50% viv, 9 ml) was stirred at ambient
temperature for 1 h before being cooled in an ice bath and treated over 5 min with an
aqueous sodium nitrite solution (20% w/v, 1.4 ml). The mixture was stirred in the cold
for 1.5 h before being treated with a solution of potassium thiocyanate (0.42 g) in
water (1.0 ml) in one portion. The resultant mixture was stirred in the cold for 15 min
and then added to a suspension of copper (1} thiocyanate (0.71 g) in water (2.8 ml)
whilst cooling in an ice-bath. The mixture was stirred in the cold for 2 h and then
heated to 70°C for 20 min. After cooling to ambient temperature, the mixture was
poured into a saturated aqueous solution of sodium hydrogen carbonate (200 ml)
and extracted with ethyl acetate (3x 100 mi) which was washed with brine (200 ml)
and dried (MgSQ,). The solvent was removed in vacuo to give a residue which was



(Rt=19.01 mn). Exanple 177 1-Ethyl-3-[7-(6-nethyl -
PYridin-211)-5-pyridin-3-yl - 1H NVR(400MHz, DWVMSO-d6): 8

benzot hi azol - 2-ylFurea 1.13 (t, Jr 7.20 Hz, 3H), 2.66 (s, 3H), 3.30 (in,
2H), 6.88 (br s, 1H), 7.32 (d, J= 7.60Hz,1H),7.54(m 2H), 7.88 (t, J=
7.60 Hz, 1H),8.02(s, 1H), 8. 29- 8.31 (m 2), 8.61 (m 1H), 9.11 (s, 1H),
10.58 (br s, 1H). Ms: 390.29 (MtHr. 58HPLC. (Xbridge C18, 250

x4. 6mm 262n£'ari'fied b?ﬁa%gg{?r&ﬁgtc:)gééhyséiliég)@uting Nan Bsane! ®ok/&nhpehaER A8
40-60 petroleum ether. The 3-Nitro-5-pyridin-3-yl-2-thiocyanato-benzoic acid methyl
ester was obtained as a pale yellow solid (0.78 g, 74%).
'H NMR (400MHz8,CDCly): 4.12(3H,s), 7.49(1H,m), 7.96(1H,m), 8.34(1Hd),
8.40(1H,d), 8.76(1H,m), 8.92(1H.d).

Step 5. 2-Amino-5-pyridin-3-yl-benzothiazole-7-carboxylic acid methyl ester.

A solution of 3-Nitro-5-pyridin-3-yl-2-thiocyanato-benzoic acid methyl ester (1.1 g,
3.49 mmol) in glacial acetic acid (23 ml) was treated with iron powder (0.97 g, 17.5
mmol) and stirred at ambient temperature for 16 h. The resultant mixture was diluted
with water (200 ml) and made alkaline by the addition of concentrated ammonia
solution. The mixture was filtered and the filtrate extracted with ethyl acetate (3x200
ml). The filtered solid was extracted with boiling ethanol (3x250 ml} and the combined
organic fractions evaporated to dryness to give 2-Amino-5-pyridin-3-yl-benzothiazole-
7-carboxylic acid methyl ester as an off-white solid (0.46 g, 46%).

'H NMR (400MHz,5,D,DMSO): 3.98(3H,s), 7.55(1H,m), 7.81(2H,br s), 7.95(2H,s),
8.18(1H,m), 8.64(1H,m), 8.98(1H,s).

Step 6. 2-(3-Ethyl-ureido)-5-pyridin-3-yl-benzothiazole-7-carboxylic acid methyl
ester. [Example 151]

A stirred mixture of 2-Amino-5-pyridin-3-yl-benzothiazole-7-carboxylic acid methyl
ester (20 mg, 0.07 mmol), ethyl isocyanate (0.03 ml, 0.35 mmol) and
dibutyltindiacetate {2 drops) in anhydrous 1,4-dioxane (1.5 ml) was heated by
microwave irradiation in a CEM Discover reactor at 125°C for 1 h. After cooling to
ambient temperature, the 2-(3-Ethyl-ureido)-5-pyridin-3-yl-benzothiazole-7-carboxylic
acid methy! ester was isolated by Preparative HPLC as a white solid (7.4 mg, 30%).
*H NMR (400MHz,3,CDCl,+CD;0D): 1.26(3H,t), 3.38(2H,m), 4.06(3H,s), 7.51(1H,m),
8.06(1H,d), 8.08(1H,m), 8.19(1H,d), 8.59(1H,m), 8.88(1H.d).

LC-MS m/z 357{M+H]" Rt=2.25min

Step 7. 2-(3-Ethyl-ureido)-5-pyridin-3-yl-benzothiazole-7-carboxylic  acid
ethylamide [Example 152] and 2-(3-Ethyl-ureido)-5-pyridin-3-yl-benzothiazole-7-
carboxylic acid.

A stirred mixture of 2-Amino-5-pyridin-3-yl-benzothiazole-7-carboxylic acid methyl
ester (125 mg, 0.439 mmol), ethyl isocyanate (0.21 mi, 2.187 mmol) and
dibutyltindiacetate (12 drops) in anhydrous 1,4-dioxane (10 ml) was heated in a
sealed vessel at 100°C for 16 h. After cooling to ambient temperature, the solvent



Ph | step 5 Ph Br "-NHCONHEt | step 9 77 Step 1.

2- Am no- 3- brono-5-nitro-Phenol To an ice-cold solution of 2-amno-5-nitro
phenol (40.0 g, 259.52 mmol) in DCM (1.0 L), was added brom ne (13.38 ni,
259.52 mmol ) drop wise. The resulting reaction m xture was stirred at room
tenperature for 45 mn. After the conpletion of the reaction (TLC

noni toring), water was added and extrscted with EtOAc (3 x 1.0 L). The

combi ned organi cs Sindrv!angfg) %gjgv(%agj@/_gg@_ citB iRl IGRRERE LR 2D under

reduced pressureé. e cru . was carried forward to the next
st ep wi t houtarbalichasid methyf iestat wbish westusRiR Withod fiier Poniisetiers YA stiired. 06 (s,
2H), 7.48 (ixtutdof g—(:?@hfrlﬁ.:reiéd‘)b&@jﬁQinlﬂrl-@gnz(oﬁwiaz&Id)?'--ca%&@ﬁozacid methyl

3-Brono-5-nitro-phenol,_To an ice-cold sgl ut | Onﬁq% 209 S
2- ami no- 3- bPYHO7 818 {422 P ANI RAUSRHS StYaTigg Py GO% ol P1%6%0 m) was
added concendatat B mid2&@de (iQadiflionlin al0EM I8scovay| ragbarati 19A°Gvios d. h. Tike r eact i on

m xture was_t he t | L, SE 2 a6kt .of NaNO2
(619 g, 5o a0 e Bt dar Anidhl Plepldffe 1. ORISLAR Moo A bR 2L 5
The react i ofrpwidint-3rylebenaethinraia7-¢hiboxyiel agidtaihyamide 2afdwaile saligt(@d W@t h Et 0Ac
(3 x 150.0 gdg). The conbi ned organics was dried over anhydrous Na2SO4 and

concentrated under reduced pressure. Th rud S ifi r.silica gel
(100- 200 Mg"ho%“ﬁ 0 MOOMEZ ey Clet- Ly 0D )¢ G288 e 6‘9@3{-!8% ?%38%8@'82%.
11-1- N?/R (4961(vHz), chz-ldﬁ,)ajmﬁ,dﬁﬁ.s(i(ﬁj-l,bﬂd),ﬁ.ﬂ(ﬁﬁbr(aﬁ,,&%lﬂ)kﬁ,s)?. 77 (s, I1I(;|) and
10.91 (s, 1 { ~BgN y-5- brono- ni t robenzene To an ice-co

sol ution of t%’ﬁ@%{%@%%ﬂﬁ%‘%ﬁéﬁ@[ (21.0 g, 96.33 mmol ) in acetone (420.0
m) was add2{B-ERg@ageidds-yrigin-Padeazpiniarle)7-cabdyliteribyaadar ispgiedss benzyl
brom de (17, ¢litdWolig I#4nth02910l ). The resulting reaction mxture was stirred
at roomtenperature for 2 h. The reaction nixture was then diluted with

. h. e,

wat er and ekEMETEZEAMMHHTTERGASITE- x 250.0 nl). The conbined organics was
dri ed over anhydrous Na2SO4 and concentrated under reduced pressure. The
crude was pyr,fi over silica gel (100-200 M 5% Et OAc- Hexane) to get the
desired proM?.o g, 91% . 1H NWR (400 MHz, DVMsO-d6): 8 5.13 (s, 2H),
7.35-7.45 (m 6H), 7.75 (s, 1H) and 7.98 (s, 1H). Step 4.

3- Benzyl oxy- 5- Qrono- phenyl amine 78 To a sol uti of_of
3- benzyl oxy- 5F brlonp- ni t robenzene (27.0 g, 87.60 mjol )

added SnC12. 2 30 mml) and the
was heated to ref %—g%'?éﬁ 6r 2 h. The reaction IR cool ed to

0-5C and basified Wi a saturated solution of NaHCQR tid) pH 8 and then
extracted with Et0Ac (3 x 1.0 L). The conbined organi’cs was dried over
anhydrous Na2SO4 and concentrated under reduced pressure. The residue thus
obtained (23.60 g, 95% was carried forward to the next step w t hout
further pur i4EtigdBi(Bihyddazinkvit bonJIes-piidin-GipEhe)zotigazol3-yikxrea. [Exarmple 5 03 (s,
2H), 6.25 (@53]1H), 6.46 (s, 1H), 6.65 (s, 1H) and 7.33-7.52 (m 5H). Ms:
278.04 (MtH) +." Step 5. 1- Benzo?/ulréig-(S- benzglslfoxy-S- br onp- phenyl ) - 1 hi our ea

A suspension of 2-(3-Ethy 0)-5-pyridin- l-benzothiazole-?-cg'boxy ic “acid
methyl ester (319mg, 0.895mmol) in methanol (10 mi) was treated with hydrazine
hydrate (2 ml} and stirred at ambient temperature for 16 h. HPLC indicated that the
reaction mixture still contained a considerable amount of starter so a further 1mi of
hydrazine hydrate was added and the stirring continued for a further 24 h. The
resultant mixture was diluted with water {50 ml) and the solid collected by filtration.
This was washed with water (25 ml) followed by ethanol (25 ml) and dried in vacuo to
give 1-Ethyl-3-(7-hydrazinocarbonyl-5-pyridin-3-yi-benzothiazol-2-yi)-urea

as an off-white solid (312mg, 98%).

'H NMR (400MHz,5, DsDMSO): 1.15(3H.1), 3.26(2H,m), 4.69(2H,br s), 6.86(1H,br 1),
7.57(1H,m), 8.15(1H,s), 8.22(1H,s), 8.29(1H,d), 8.65(1H,d), 9.12(1H,s), 10.24(1H,br
s}, 10.71(1H,br s).

in THF (800.0 nlL) was
reaction m xture




To a solution of 3-benzyl oxy-5-brono-phenylam ne (23.50 g, 84.40 mmol) in
acetone (550.0 nL) was added benzoyl isothiocyanate (18.50 ni, 93.13 mmol)
and the reaction mxture was stirred at roomtenperature for 30 mn. After
the conpletion of the reaction (TLC nonitoring), the solvent was evaporated
and the residue thus obtained was washed wi th hexane to get the desired
product (33.0 g, 89% . 1H NWR (400 M#n, CDCI3): 5 5.05 (s, 2H), 7.05 (m
1H), 7.38-7, 125 5 (m 311), 7.57-7.67 (m 1H), 7.90 (d, J=
7.60 He, éR@(’E’?% ?ﬂrhﬂsi é}kﬁzz”" 12.67 (br s, 1H). Step 6.
( 3- Benzyl oxy 5- br ono- phenyl )-thiourea To an ice-cold solution of
1- benzoyl- 3gdampedzy| oxy- 5- br omp- phenyl) -t hiourea (33.0 g, 74.70 nml) in
THF (500.0 WL‘)'__S added a sol ution of NaCH (&5 0 g 375.0 mmol) in H20
(180.0 nL). The resulting reaction m xture slstlrred at 65C for 15 h. The
reaction mass was then cooled to roomte s adged water and

i OsNHEENMRIshed Wit h

extracted w’ { % 0 5P *The co ned @
wat er, dri ed ngpgﬁ' Na2SO4 and concentrat&d uthder reduced pressure

to get the desired conpound (23.50 g, 94% that was carried forward to the
next step vvitho%ft further purification. 1H NVR (400 MHz, CDC13): 85.10 (s,
211), 6.97 (s, 111), 7.14 (s, 1H), 7.29 (s, 1H), 7.32. 7,44 (m 7H) and 9.78
(br s, 111). MS: 337.04 (M+H). Step 7. " P
5- Benzyl oxy- 7- br onp- benzot hi azol - 2-yl am ne A?s

Q) uti‘on of
(3-benzyl oxy-5-brono- phenyl ) -thi ourea (2.0 g . ¥ Ny I) in CHC13 (80.0 ni)
was cooled to -60C foll owed by drop w se a8d| tio @ CONHEN of brom ne
(0.30 mL, 5.93 nmol) in CHC13 (20.0 nL). The resul¥ing reaction mxture 79
was stirred at roomtenperature for 15 m nutes faoktowed by refluxing at 70C
for 1 h. The reaction mass was then cool ed and basified with 25% aqueous
ammoni a solution to pH 8-9 and then extracted witR“Et 0Ac (3 x 150.0 nl).

The conbi ned organi cs was dried over anhydrous Na2SO4 and concentrat ed
under r educ 8tkppt. ¢4EBramo-5HE-mutheky-pyeidinidril)-RanzothiprdH2at]-HeEyY-4eri ca gel
(60-120 M 40 ) - L %WDW iob :% 9p.7689) .
(60120 M 2 nﬁ%@%ﬁ}‘é@%%ﬁ"q (g?%:tﬂ@rﬁob&?zoﬁuf‘a%bl 243 (5, 350070500

J= 2.0 Hz o). 7. 39dipmy s (Cﬁ\fbosifllja an 57 70"(90r s 5%H) mWé’]) 33é d-(m
Step 8. 1- (Ers@ﬁdhéw;smypﬂndyé@mb)en:mtdqmmmmm) Y- Brget 095 - oel, T a

sol ution of 5-ben ono: benzqt 02 mmol
in gl onane (’?5‘063’ ﬁ%ﬁ%&%&‘aeﬁ""emﬁq %59(6:}32/ naﬁg%??@’]ﬁﬁél} §5d 'g%thﬂm)l) and)
the resul ti fgmamside (8 mi) ani xater € miswdsaargad Wil réoged tr 5150 ANd gedd| vent was

then evapor g [?dc%\'d'} hNeng ?édcﬁéi?m%ﬁesﬁa‘srcfoﬁ%dtrﬁte%ﬁ Qfﬁc@thgﬁgaﬁlﬁcﬁnea 6 h. The
solution was thén filtered and the solid thus obtai r}ﬁlg‘g‘g;ss washed wi th hot

wat er and hbstween ety geetaterpad waterr Eip %9%@1&8? yaggried Weredifings £ - whi t e

§0|2'1d( M ; cobnitdied ik latudNiRe CARE mdtétial \@ﬁﬁ)ﬂd@) by Sita @8l c(htqmal@gréphﬂo Hz 3H),
m

7.26-7. 47 (ﬁ{”t'w“@am?@f"e%‘ei"ﬁij"‘é” ol acoigte 1 ks 1(%%?5@-5 'T%gho

1- [ 5- Benzy!| pydin/3-{ibereotinazelRyyll-HethylRieel ) ab@nwhise RolidA69 ma. lﬁifi) 3 et hyI urea A
f b 2- h 406ng,

T Brmot) 1H'?ne§% SR S e R e e

1.0mmol ), bis ron and potassi um

acetate (294 1*‘(3"136?15@(1)‘* ﬁh@?ﬁ’rﬁt'ﬁﬂfﬁ B0(H 8- %%?'??hﬁ?z(%ﬁé) purged with
ni trogen f o cughiimsend BositeHpIEIBH aHacs. Roj beemdeene
pal | adi un(| 1)ch| oride conplex (82ng, 0.1mvl) was added, the reaction
m xture seal ed and heated at 80c for 16h. The reaction m xture was cool ed
to anbient tenperature. 2-Bronp-4-nethylpyridine (258ng, 1.5mol) was added
fol | owed by Séepiedud- Etbﬁr&ﬂﬁr(&mey@nmmrrlﬁm-ﬁwﬁvaglnﬂw' -henzethipgot-2ryibnmol ). The
reaction m{% ﬁrg\ﬂﬁi ePygped with nitrogen for 5 mnutes, treated with

phe

tetrakistri osphi ne pal | adi um (0 115 and

heat ed at 8(3'8 ?@P”@n So‘tﬁﬁ’é PekbrPramomt %t"%ﬁ‘ g'%@'bgl‘ﬂig]m %5 h%'%ﬁfg

t enper at ur e et Wéﬁb Myt 022 ) careit toet( e pfeh§ipndsphineyasiedtimiiltdiriovide €10 ( 3X20n L)
foll onwed by bri d in vacuo
and the resi®hd %gﬁ “?‘mﬁt raq‘f’%du o M (Q |¢§ggc %%rgra 'gﬁcwgrﬁﬁ%?ﬂg%ﬁmth 1:1

et hyl acet atied peial.00.5 Iselpt:qromgTN@ The reaction was purge W|th nitrogen th

115- Benzyl oxy- 7- (4- met hyl - pyri di n- 2-y1) - benzot hi azol - 2-y1] -3-ethyl -urea as
an off white solid (290ny, 69% . 80 LC-MS miz 419[M+H Rt=4.11m n. Step
10. 1-Ethyl-315- hydroxy-7-(4-nmethyl-pyridin-2-yl)-benzothi azol - 2-ylFurea. A
stirred solution of

145- Benzyl oxy- 7- (4- nmet hyl - pyri di n- 2-y1) - benzot hi azol -2111- 3- et hyl -urea
(100nmg, 0.239mMmmo1) in anhydrous dichl oronethane (2ml) was treated with

met hanesul fonic acid (0.25nL ) and kept at anbient tenperature for 2h. The
d| chl ororret hane was then evaporat ed off and the re5| due treat ed W th wat er

”~ AN\ b . . . "~ NN A

98d



pyri di n-3-yl - benzot hi azol - 2-yl1Furea. LC-MS nik 390 MtHr Rt =2. 63m n. Schene
18b CN CN Steps Ito 8 as schene 18 Step 9.

1-[ 5- Benzyl oxy- 7- (5- cyano- pyri di n- 2-y1) - benzot hi azol - 2-y1] - 3-ethyl -urea A
m xture of 145-Benzyl oxy-7-br onp- benzot hi azol - 2-y1] - 3-et hyl -urea (406ng,

1. 0mmol ), bis(neopentyl)glycolato diboron (452ng, 2.0mmol) and potassium
acetate (294ng, 3.0mmol) in dinethyl &ul foxide (7ml) was purged with

ol 1 o un a5l RS E tos it B IEAMOR USRS R BOARA o apetato anc |
m xture seawweamth [saturates %ﬂuee'é”ﬁcafﬂ'@?""lfﬁWh'OWﬁaSQ“QQEI“P”SWGCHPX(PTLﬂee W&s cool ed
to anbi ent §eomenRidd Ras anéahdwsﬂnﬂﬂﬁéfa@@ﬁu@bmen@até@%muo1Tﬁmmld)e was added

fol | oned by agueous cesi um carhbonat ol u 0s5mi, . 1. 5mmol ). The
Foact ! on ) RPARE NESTESERRTIVRI P RO ESY i R Behopr Rl b
t et r aki st ri gpepyridimpgitenaehipzdi-2apivera 4s0 wiiitblsbhd)(250ndL 2TH) ) | seal ed and

heated at 8 he t c
t enper at urew %Q%Hﬁgt hcé?ﬁgl 21%2 3213{ géygg%?ﬁa) QP;l)(ﬁﬁ-iE& ter (3X20n)
fol | owed by7.B68(1He), (78T, nan® 331 Heul. &R By s) ﬂ@@@'bﬂ\ﬂ@ﬁ?“\ﬁég Stenpved in

vacuo and thenpesideemEq. RuEigiedn by flash silica chromatography el uting

with 1:1 ethyl acetate:petrol ether to give

145- Benzyl oxy- 7- (5- cyano- Pyri di n- 2-y1) - benzot hi azol - 211] - 3-ethyl -urea as a
pal e(yelq/ow i 'fcﬁjo\.gllagém pEpited dirfitafs using ﬂﬁﬂgmmrﬂ'lo-ggtrinm]i@gmm;‘bnlsnep 10.

147- (5- Cyan i - -5 r -henzot hi azol - 2-y1]-3-ethyl -urea. A
stirred sol %‘?r{%ﬁq'aﬁ&"}%’é{%y&"@@ R&?Xeﬁ

145- Benzyl iy - 7- (5-cyano- Pyri MAME2- y1) - benzot hi 1k64M32Q&'[A 3- ethyl -lurea
(110nmgl 0. @ —amhydroys sl ) as THREHVERT t h
met hanesul § %%%Hgﬂ%?:sld (1m ) b‘aﬁlgéAngéwgﬁb@gﬁt ﬁg%rperaturg for 2h. The
organi c | ayer was dil uted vth')gtFWF'"ﬁdé‘t ate t heR"A/4A¥H with wat ar
(3x30nt), dried (MySH4) and tjwenssmiyRnt-ynemmyed|i n vacuo to give tlhe crude
147- (5- Cyapo- pyri.di n-2-y1)-5- hydroxy-benzot hi azol - 2-y11- 3-et hyl - urea
(80mg, 90% as an off-white 46Y5% whi ch was_used without further
purification. LCGMs mz 340 MtH Rt =2.96min. Step 11.

Trifluoro-ngf §xl fonic acid
7-(5- cyano-py&i‘%gn- y1l)-2-(3-ethylurei do) benzot hi azol -5-yl1 ester A

stirred suspension of {he crude

147- (5- Cyan@rpyLd di M& hydr oxy- & ol 2}54{_3 et hyl -urea (80ny,
0.23mmol ) in i et hyl f or mam Hreated with

N-phenyl bi s(tr orret hanesul f oni nj de) (9¥y;s 0. 276mMo1) and anhydr ous
triethylamne ( 2p1 0.23mml ). After stirrjpg at anbient tenperature for
2h, the sol uti s diluted with ethylacefatle (100m), washed with water
(3x30ml) drie m/gso4) and the sol vent refavid to give the crude
trifluoro-nethanesul fonic acid

7- ( 5- cyano- pEMYHPH EYrVITE?T(@’”EW%/Y’ bepzothipsP HevieFPErse B2 est er (108mgl
100% whi chTwas sbistah o tii{BwtoniaT-pirielin-Purichratbibzadd-yl)Stetip/l-U2a (0.20 g,

147-( 5- i | 1 |
e L Lt A
7- (5- cyano- pyder ditrogen yatposphere3atepy| tempeiatie). B@n@@@tma@mureswf é’éﬁt’\er (108ny,

0. 23mmol ), g@g Eddi ngpor gajc a6l d rﬁo‘i@ngfollawé@ . tA6lUEQHEitisAeSbum
car bonat e 5

57mmmul t hyl f and wat er
(0. ant). was SERBEhaRIoR R i) G ¢ Bl cﬂ%‘?ﬁf fegcion i
tetraki stri phemshpiampdigassedaind adiatema G)zo‘tzfamgn uBd@ABrageh ptmaspbéred and

heated at Sggﬂgjﬁé cRMpieidr S1in€ PRI & rﬂHR{oﬂH#)hbWRﬁésa& g of\Fatfh XL UT e WS

filtered th rate was
evapor at ed was addagatotthe g:ramort mixiusg gd@ extracted with ethyl acetate. The combined

147- (5- Q’angrggbﬁl:;'lé;}bl% v?eré! %%e@m@%h Fbug'l\héLS@@B@é@p@%@d't@dwgess&wﬁéhy| urea
as a brown sol mz 1[ MtHr = E1 E ‘ﬁ Met hods
Used in the'%?ﬁﬂeer%ér§@§ruﬁﬁée§'W‘%%ﬂ p‘ﬁ'ﬂ%ﬂ' 9‘ﬁré P2 gld :g]r%ci?a H¥§% et hods
used are degsgrAdieckabe3MR20) Bt Eovds e &itte clingoobi® dSofE whithi folid(®012 g, 6%).
(3cm_node_formc)

0\




Anal ytical HPLC Setup Solvents: -Acetonitrile (Far UV grade) with 0.1% (VN
formc acid Water (H gh purity via Elga UHQ unit) with 0.1%
form c acid Col um: -Phenonenex Luna 5p, C18 (2), 30 x 4.6mm Flow Rate: -
2ml/mn Gadient: -A. Water / formcB: MeCNformc Tine 0.00 80 20 2.50
0.00 100 3.50 0.00 100 3.60 80 20 4.50 80 20 UV detection via HP or Waters
DAD ISt arEhRange (nm 210 End Range (nmMR400 Range interval (nnm) 4.0 O her
wavel ength t _£X ds f 1 h t 40. t Bt §68(s Ei t her

M cromass PIEPO RIS %ﬁf‘%@%ﬁ' B e S et B ol o
splitter gi ¥ds73pgrdxnntel $03E3dmait). ? @H@%&"@ﬁ@é SR @rﬁzjy'ia'ai MG Dat a
(' z) Startf i) 3.99 F7¢h) (BB GO mORHL BAR wheam)r&@uio =d(br s, 1H). MS:

376.09 (M+H").
Scheme 9B
s N D
S—NHCONHEt ——— %"NHCONHEt
s s
Br

l

1-{7-Allyl-5-pyridin-3-yl-benzothiazo}-2-yl)-3-ethyl-urea. [Example 156]

To a solution of 1-(7-bromo-5-pyridin-3-yl-benzothiazol-2-yl}-3-ethyl-urea (0.14 g,
0.37 mmol) in DMF (2 mL) was added tributylallyltin (0.15 g, 0.45 mmol) under
nitrogen atmosphere at room temperature. The reaction mixture was then degassed
for half an hour followed by the addition of tetrakis(triphenylphosphine)paliadium(0)
(0.043 g, 0.0371 mmol). The reaction mixture was then again degassed for half an
hour and heated at 120°C for 20 h under nitrogen atmosphere. After the completion
of the reaction (TLC monitoring), DMF was distilled off, water was added to the
reaction mixture and extracted with ethyl acetate (x 3). The combined organic layer
was dried over anhydrous Na,SO,, and evaporated to dryness under reduced
pressure. The crude residue was purified over silica gel {230-400 M) using EtOAc-
MeOH {95:5) to provide the title compound as off white solid (0.034 g, 27%).

1H NMR (DMSO-d6, 400 MHz): & 1.09 (1, J=7.2 Hz, 3H), 3.12-3.28 (m, 2H), 3.65 (m,
2H), 5.14-5.23 (m, 2H), 5.97-6.07 {m, 1H), 6.74 (br s, 1H), 7.43 (s, 1H), 7.47-7.50 (m,
1H), 7.83 (s, 1H), 8.12 (d, J=7.6 Hz, 1H), 8.56-8.57 (m, 1H), 8.93-8.94 (m, 1H) and
10.77 (brs, 1H). MS: 337.13 (M-H).

The following were prepared similarly:
D NAME

NMR / LC-MS DATA

Example 157

1-Ethyl-3-[7-(2-methoxy-
thiazol-4-yl)-5-pyridin-3-yi-
benzothiazol-2-yl}-urea

"H NMR (DMSO-ds, 400
MHz). & 1.10 {t, J=7.2 Hz,
3H), 3.15-3.25 (m, 2H),
4.20 (s, 3H), 6.80 (br s,
1H), 7.51-7.54 (m, 1H),




Wth +ve / -ye switching 84 lonisation is either electrospray or APO
dependent on conpound types (the ZQ has an ESClI option which can give both
ESI and APCI data froma single run). Typical ESI voltages and tenperatures
are: Source 120-150C3. 5KV capi |l | ary25V cone Typi cal APCI vol tages and
tenperatures are: Source 140-160C17uA corona25V coneDesol vati on(Pl atform
3500 HPLC Purification conditions. Trg3l ution Standard Conditions - (Sanples

wi t h anal yH-eal-—Ret—Fwe—0—tg—2—m—ActHtic)—F StV Pz $atue 1
Sol vents: rAcetonitrile with}0.1% Form c Acid(F,z;lJ'rg 'gradc?eJ V\atsér with
0.1% Fornmi £ Acid Colum: -Watlers Sunfire 018, 1p09% @0 . ¢(BPusd guard

cartridge)| Flow Rate: - 10nl/min Gradient: -A Midges Hz Fonmisge (dyBCN /
Form c Ti npA¥Bok 0.00 95 5 1¢ 80 20 22 0 100 25 .?=7180?'|Z 1H), 8.56-8.57

(m, 1H), 894 (s, 1H),
1079 (br s, 1H). MS:

410.10 (M-H).
Example 158 1-Ethyl-3-(5-pyridin-3-yl-7- 'H NMR (DMSOQ-ds, 400
thiazol-4-yl-benzothiazol- | MHz): & 1.11 (t, J=7.60 Hz,
2-yl}-urea 3H), 3.21 (g, J=7.20 Hz,

2H), 6.81 (br s, 1H), 7.52-
7.55 {m, 1H), 7.96 (s, 1H},
8.21 (s, 1H), 8.28 (d, J =
7.60 Hz, 1H), 8.61 (m,
1H), 8.65 (s, 1H), 9.09 (s,
1H), 9.38 (s, 1H) and
10.69 (br s, 1H). MS:

382.25 (M+H)".
Example 159 1-Ethyl-3-(5-pyridin-3-yl-7- | 'H NMR (DMSO-ds, 400
pyrimidin-5-yi- MHz): § 1.08 (t, J=7.2 Hz,

benzothiazol-2-yl}-urea 3H), 3.14-3.18 (m, 2H),
6.77 {br s, 1H), 7.52-7.54
(m, 1H), 7.81 (s, 1H), 8.08
(s, 1H), 8.26-8.28 (m, 1H),
8.60-8.61 (m, 1H), 9.08 (s,
1H), 8.27 (s, 2H), 9.31 (s,
1H) and 10.96 (br s, 1H).
MS: 377.14 (M+H").
Example 160 1-Ethyl-3-{7-pyridazin-3-yl- 'H NMR (DMSO-dg, 400
5-pyridin-3-yl- MHz): 6 1.09 {t, J=7.2 Hz,
benzothiazol-2-yl)-urea 3H), 3.18 ({t, J=6.4 Hz
2H), 6.79 (br s, 1H), 7.53-
7.54 {m, 1H), 7.90 (s, 1H),
8.13-8.15 (m, 2H), 8.28-
8.30 (m, 1H), 8.62 (s, 1H),
9.10 (s, 1H), 9.42-9.44 (m,




26 95 5 33 95 5 Typi cal
G | son Dual Wavel ength Detector Collection and
selected fromthe LC-Ms DAD results.
(Sanples with analytical Ret Tinme 2 to 3 mn,
Setup 2 Sol vents:
with 0.1% Form c Acid Col um:

I nj ections 100-600ul( 10-50ny/ ml)
' observation'’
Trilution Standard Conditions -

Acidic) Preparative HPLC

UV grade) Water
-Waterg4Sunfire C18, 100 x 19 mm (Plus guard

-Acetonitrile with 0.1% Form c Acid (Far

cartridge)FrowRate—=—10mtfmn Gadient: -A
Formc 85 Tine A% B%0.00 9% 5 6 90 10 18 O

¥H)ET9.75 F@I MiHBandBCN /

11.01 (br s, MS:

375.07 (M-H).

1H).

1-Ethyl-3-(5-pyridin-3-yl-7-
thiazol-5-yl-benzothiazol-

Example 161

2-yl)-urea

'H NMR (DMSO-ds, 400
MHz): 8 1.10 (t, J=7.20 Hz,
3H), 3.19 (g, J=7.20 Hz,
2H), 6.76 (br s, 1H), 7.51-
7.54 (m, 1H), 7.89 (s, 1H),
8.00 (s, 1H), 826 (d, J =
8.0 Hz, 1H), 8.54 (s, 1H),
8.60 (br s, 1H), 9.05 (s,
1H), 9.28 (s, 1H) and
1096 (br s, 1H). MS:
382.11 (M+H)".

1-Ethyl-3-[7-(1-methyl-1H-
imidazol-2-y1)-5-pyridin-3-

Example 162

yl-benzothiazol-2-yl]-urea

'H NMR (DMSO-ds, 400
MHz): § 1.08 {t, J= 7.2 Hz,
3H), 3.10-3.13 (m, 2H),
3.24 (s, 3H), 5.80 br s,1H),
6.80 (br s, 1H), 7.26 (s,
1H), 7.48-7.52 (m, 1H),
7.59 (s, 1H), 7.83 (s, 1H),
7.95 (s, 1H), 8.19-8.21 (d,
J=7.2 Hz, 1H), 8.58-8.59
(d, J= 6.4 Hz, 1H) and
9.00 (s, 1H). MS: 379.18
(M+H").

1-Ethyl-3-(5-pyridin-3-yl-7-
pyridin-2-yl-benzothiazol-

Example 163

2-yh-urea

'H NMR (DMSO-ds, 400
MHz) & 1.11 {1, J= 7.20
Hz, 3H), 3.16-3.24 (m,
2H), 7.01 {br s, 1H), 7.44-
7.47 {m, 1H), 7.52-7.6b
(m, 1H), 8.0 (t, J= 7.60 Hz,
1H), 8.04 (s, 1H), 8.30 (m,
2H), 8.51 (d, J= 8.0 Hz,
1H), 8.62 (m, 1H), 8.82
{m, 1H), 9.12 (s, 1H} and

I N detection via
wavel engt hs




100 23 0 100 23.5 95 5 30 95 5 Typical Injections 100-600ul(10-50ng/ ntl)
conpati bl e solvent UV detection via G |son Dual Wavel ength Det ect or

Col l ection and ' observation' wavel engths selected fromthe LC- M5 DAD
results. NVR 1H NWR spectra were recorded on a 400MHz NVR machi ne. 86
Table 1. Structures of the exanples described herein Exanpl e nunber
Structure Exanpl e nunber Structure Exggrpl e nunber Structure 1 .

10.78 (br s, 1H). MS:
376.09 (M+H"}).

Example 164 1-Ethyl-2-{7-(3-methyl-3H- | 'H NMR (DMSO-ds, 400
imidazol-4-yl}-5-pyridin-3- | MHz) & 1.08 {t, J= 7.20
yl-benzothiazol-2-yl}-urea Hz, 3H), 3.17 (g, J= 6.40
Hz, 2H), 3.71 (s, 3H), 6.74
(s, 1H), 7.27 (s, 1H), 7.49-
7.52 (m, 1H), 7.61 (s, 1H),
7.85 (s, 1H), 7.97 (s, 1H),
8.19-8.22 (m, 1H), 8.60
(m, 1H), 9.01(s, 1H) &
10.86 (br s, 1H). MS:
379.24 (M+H").

Qualitative HPLC Purity
(Xbridge C18, 250 x 4.6
mm, 257 nm}. 93.82% (Rt

= 13.40 min).
Example 165 1-Ethyl-3-(7-oxazol-2-yl-5- | MS: 366.24 (M+H)".
pyridin-3-yl-benzothiazol- | Qualitative HPLC Purity
2.yl}-urea (Xbridge C18, 250 x 4.6
mm, 268 nm): 83.86% (Rt
= 13.62 min).
Scheme 9C.
%N g\*— ﬁ /N l
= nBu 4
@, . o — /S Na > \ N\)—NHCONHEt
I Step1 §_ Step2 k! N Step-3 S
o] .0 l :N .
L_o0

Step-1. 4-Pyridin-2-yl-morpholine

Mixture of 2-chloropyridine (1.0 g, 8.78 mmol), morpholine (1.14 g, 13.18 mmol),
NaO'Bu (1.27 g, 13.18 mmol), Pd(OAc), (0.098 g, 0.44 mmol) and BINAP (0.12 g,
0.18 mmol) in toluene (10 mi) was degassed for 20 minutes. The reaction mixture
was refluxed at 120°C for 16h. After completion of reaction (TLC monitoring) toluene
was distilled off, water was added to the reaction mass and extracted with ethyl

in



.. 61 . ..rAtir:h 121 .o 2 o /Ym 1 al & 62 122 CipCs")wie 63 0
01230,g(H|r Nt)..,.., 4 0a 124 5

66
acetate {3x 30 mL). The combined organic layers were dried over anhydrous

Na,S0,, and evaporated to dryness. The crude residue was purified over silica gel
(60-120 M) using EtOAc-Hexane (5:95) to provide the compound as yellow oil (1.10
g, 76%).

'H NMR (DMSO-ds, 400 MHz): § 3.48-350 (m, 4H), 3.81-3.83 (m, 4H), 6.62-6.67 (m,
2H), 7.47-7.52 (m, 1H), 8.20 (d, J= 8.80 Hz, 1H). M5: 165.15 (M+H)".

Step 2. 4-(6-Tributylstannanyl-pyridin-2-yl)-morpholine

To a solution of 2-dimethylaminoethanol (0.46 mL, 4.56 mmol) in hexane (7.0 mL,
HPLC grade) cooled at ~5°C was added drop wise n-Buli (1.60 M, 570 mL, 9.12
mmol) under nitrogen atmosphere. After 30 min at 0°C, 4-pyridin-2-yl-morpholine
(0.25 g, 1.52 mmol) in hexane (2.0 ml.) was added drop wise. After stirring the
reaction mixture for 1 h at 0-5°C, the reaction medium was cooled to —78°C followed
by drop wise addition of tributyl tin chloride (1.03 mL, 3.70 mmol). The resuiting
reaction mixture was stirred at —78°C for 30 min and then allowed to stir at 0-5°C for
2h. The reaction mixture was then allowed to come to room temperature. After the
completion of reaction (TLC monitoring), the reaction mass was cooled to 0°C and
water was added slowly. The aqueous phase was extracted with diethyl ether (3x 20
mL). The combined organic layers were dried over anhydrous Na;SO,, and
evaporated to dryness. The crude residue was purified over silica gel (230-400 M)
using EtOAc-Hexane (2:98) to provide the compound as yellow oil (0.050 g, 7.20%).
MS: 455 (M+H)".

Step 3. 1-Ethyl-3-[7-(6-morpholin-4-yl-pyridin-2-yl}-5-pyridin-3-yl-benzothiazol-
2-yl}-urea:

[Example 166]

To a solution of 1-(7-iodo-5-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea (0.15 g, 0.35
mmol) in DMF (5 mL) was added 4-(6-tributylstannanyl-pyridin-2-yl)-morpholine (0.30
g, 0.70 mmol) under nitrogen atmosphere at room temperature. The reaction mixture
was then degassed for half an hour followed by the addition of
tetrakis(triphenylphosphine)palladium{0) (0.020 g, 0.018 mmol). The reaction mixture
was then again degassed for half an hour and heated at 120°C for 15 h under
nitrogen atmosphere. After the completion of the reaction (TLC monitoring), DMF
was distilled off; water was added to the reaction mixture and extracted with ethyl
acetate. The combined organic layers were dried over anhydrous Na;SO,, and
evaporated to dryness under reduced pressure. The crude residue was purified by
prep HPLC to get the title compound {0.01 g, 6.0%) as white solid.
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"H NMR (DMSO-ds, 400 MHz): § 1.08 (t, J= 7.20 Hz, 3H), 3.21 {m, 2H), 3.70-3.71 (m,
4H), 3.78-3.79 (m, 4H), 6.89-6.81 (m, 1H), 7.07 (br s, 1H), 7.50-7.54 (m, 1H), 7.68-
7.77 (m, 2H), 7.98 (s, 1H), 8.15 (s, 1H), 8.26-8.28 (m, 1H), 8.59 (m, 1H), 9.08 (s, 1H}
and 10.64 (br s, 1H). MS: 461.24 (M+H)".
Qualitative HPLC Purity (Xbridge C18, 250 x 4.6 mm, 260 nm): 90.43% (Rt = 14.25
min).
Scheme 9D.
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Step 1. 2-Methoxy-pyridine

A mixture of 2-chloro pyridine (5.0 g, 44.0 mmol) and KOMe (3.10 g, 44.0 mmol) in
MeOH (50.0 mL) was heated in a steel bomb at 180°C for 48 h. After the completion
of the reaction {TLC monitoring), MeOH was distilled off and the residue was purified
over silca gel (60-120 M, 2% EtOAc-Hexane) to get the title compound (0.60 g, 12%).
'H NMR (CDCls, 400 MHz): § 3.93 (s, 3H), 6.75 {8.80 Hz, 1H), 6.84-6.87 (m, 1H),
7.53-7.58 (m, 1H) and 8.15 -8.17 (m,1H).

Step 2. 2-Methoxy-6-tributylstannanyl-pyridine

To a solution of 2-dimethylamincethanol (3.50 mL, 16.36 mmol) in hexane (20.0 mL,
HPLC grade) cooled at —-5°C was added drop wise n-Buli (3.60 M, 9.0 mi, 32.40
mmol) under nitrogen atmosphere. After 30 min at 0°C, 2-methoxy-pyridine (0.60 g,
5.45 mmol) in hexane (20.0 mL) was added drop wise. After stirring the reaction
mixture for 1 h at 0-5°C, the reaction medium was cooled to ~78°C followed by drop
wise addition of fributyl tin chloride (3.70 mL, 13.62 mmol). The resulting reaction
mixture was stirred at —78°C for 30 min and then allowed to stir at 0-5°C for 30 min.
The reaction mixture was then allowed to come to room temperature. After the
completion of reaction (TLC monitoring), the reaction mass was cooled to 0°C and
water was added slowly. The aqueous phase was extracted with diethyl ether (3x 50
mL). The combined organic layeré were dried over anhydrous NazS0, and
evaporated to dryness. The crude residue (1.80 g, 72%) was carried forward to the

next step without further purification.

9 Ha 69
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Step 3. 1-Ethyl-3-[7-(6-methoxy-pyridin-2-yl)-5—pyridin-3-yl-benzothiazol-2-yl]-
urea: f[example 167]

To a solution of 1-(7-bromo-5-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea (0.50 g,
1.32 mmol) in DMF (5.0 mL) was added 2-methoxy-6-tributylstannanyl-pyridine {1.05
g, 2.65 mmol) under nitrogen atmosphere at room temperature. The reaction mixture
was then degassed for half an hour followed by the addition of
tetrakis(triphenylphosphine)paliadium(0} (0.23 g, 0.20 mmol). The reaction mixture
was then again degassed for half an hour and heated at 120°C for 6h under nitrogen
atmosphere. After the completion of the reaction (TLC monitoring), DMF was distilled
off: water was added to the reaction mixture and extracted with ethyl acetate. The
combined organic layers were dried over anhydrous Na;SO,, and evaporated to
dryness under reduced pressure. The crude residue was purified by prep HPLC to
get the title compound as white solid (0.06 g, 11%). M.P. 300.10°C.

*H NMR (DMSO-dg, 400 MHz): § 1.10 {t, J= 7.20 Hz, 3H), 3.21 (q, J= 7.20 Hz, 2H),
4.17 (s, 3H), 6.81 (br s, 1H), 6.89 (d, J= 8.40 Hz, 1H), 7.52-7.55 (m, 1H), 7.92 (t, J=
8.0 Mz, 1H), 8.03 (s, 1H), 8.07 (d, J= 8.0 Hz, 1H), 8.26 (s, 1H), 8.30 (d, J= 8.0 Hz,
1H), 8.61 (m, 1H), 9.10 (s, 1H) and 10.65 (br s, 1H). MS: 406.18 (M+H)".

Qualitative HPLC Purity (Xbridge C18, 250 x 4.6 mm, 261 nm): 94.90% (Rt = 14.73

min).
Scheme 9E.
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Step-1. Dimethyl-pyridin-2-yl-amine
To an ice-cold solution of 2-aminopyridine (5.0 g, 53.12 mmol) in acetonitrile (150.0
mL)} was added sequentially water (33.0 mL) followed by formaldehyde (37% aq.
solution, 50.0 mL) and sodium cyanoborohydride (10.0 g, 159.13 mmol). The

resulting reaction mixture was stirred at 0°C for 10 min followed by drop wise addition
of acetic acid (12.0 mL). The reaction mixiure was then allowed to stir at room
temperature for 15 h. After the completion of the reaction (TLC monitoring), the
solvent was evaporated and the residue was freated with aqueous NaOH (2N, 50.0
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mL) and extrated with hexane (3 x 50 .0 mL). The combined organics was washed

with brine, dried (Na;S0Os,), filtered and concentrated. The residue was purified over
silica gel (100-200 M, 2% EtOAc-Hexane) to get the desired compound (3.50 g,
55%).

"H-NMR (400 MHz, DMSO-dg): 8 2.99 (s, 6H), 6.52-6.55 (m, 1H), 6.61 (d, J= 8.80 Hz,
1H), 7.44-7.49 (m, 1H) and 8.07 (m, 1H). MS: 123.10 (M+H)".

Step-2. Dimethyl-(6-tributylstannanyl-pyridin-2-yl}-amine

To a solution of 2-dimethylaminoethanol (0.65 mL, 9.60 mmol) in hexane (10.0 mL,
HPLC grade) cooled at -5°C was added drop wise n-BuLi (1.60 M, 11.38 mL, 18.20
mmol) under nitrogen atmosphere. After 30 min at 0°C, dimethyl-pyridin-2-yl-amine
(0.40 g, 3.20 mmol) in hexane (5.0 mL) was added drop wise. After stirring the
reaction mixture for 1 h at 0-5°C, the reaction medium was cooled to —78°C followed
by drop wise addition of tributyl tin chioride (1.55 ml, 8.0 mmol). The resulting
reaction mixture was stirred at —78°C for 30 min and then allowed to stir at 0-5°C for
1h. The reaction mixture was then allowed to stir at room temperature for 16 h. After
the completion of reaction (TLC monitoring), the reaction mass was cooled fo 0°C
and water was added slowly. The aqueous phase was extracted with diethyl ether
(3x 20 mL). The combined organic layers were dried over anhydrous Na,SO,, and
evaporated to dryness. The crude residue was carried foreard to the nexi step
without further purification. MS: 413.22.

Step-3.1-[7-(6-Dimethylamino-pyridin-2-yl)-5-pyridin-3-yl-benzothiazol-2-yl}-3-
ethyl-urea [Example 168]

To a solution of 1-(7-bromo-5-pyridin-3-yl-benzothiazol-2-yl)-3-ethyl-urea (0.125 g,
0.33 mmol) in DMF (5 mL) was added dimethyl-(6-tributylstannanyl-pyridin-2-yl}-
amine (0.14 g, 0.33 mmol) under nitrogen atmosphere at room temperature. The
reaction mixture was then degassed for half an hour followed by the addition of
bis(triphenylphosphine)palladium(ll) dichloride (0.023 g, 0.033 mmol). The reaction
mixture was then again degassed for half an hour and heated at 100°C for 15 h
under nitrogen atmosphere. After the completion of the reaction (TLC monitoring),
DMF was distilled off; water was added to the reaction mixture and extracted with
ethyl acetate. The combined organic layers were dried over anhydrous Na,50,, and
evaporated to dryness under reduced pressure. The crude residue was purified by
prep HPLC to get the title compound (0.006 g, 5.0%) as off-white solid.
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"H-NMR (400 MHz, DMSO-dg): § 1.10 (t, J= 6.80 Hz, 3H), 3.19 {m, 2H), 3.23 (s, 6H),
6.84 (d, J= 8.40 Hz, 1H), 6.97 (br s, 1H), 7.51 (m, 1H), 7.58 (d, J= 7.20 Hz, 1H), 7.67
(t, J= 7.60 Hz, 1H), 7.98 (s, 1H), 8.13 (s, 1H), 8.27 (m, 1H), 8.60 (m, 1H), 9.07 {s, 1H)
and 11.03 (br s, 1H). MS: 419.24 (M+H)".
HPLC: (Xbridge C18, 250 x 4.6 mm, 259 nm): 92.51% (Rt= 14.81 min).

The following was alsc prepared by the same method starting from step-2.

1D

NAME

"H-NMR/ MS Data

Example 169

1-[7-(4-Dimethylamino-
pyridin-2-yl}-5-pyridin-3-yl-
benzothiazol-2-ylj-3-ethyi-
urea

H-NMR (400 MHz,
DMSO-dg): &

1.10 (t, J= 6.80 Hz, 3H)},
3.18(s, 6H), 3.21 (m, 2H),
6.86 (m, 1H), 7.07 (s, 1H),
7.46 (m, 1H), 7855 (m,
iH), 8.02 (m, 1H), 8.26
(m, 1H), 8.33 (m, 1H),
8.62 (m, 1H), 8.80 (m,
1H), 9.10 (s, 1H) and
10.60 (br s, 1H). MS:
419.24 (M+H)".

HPLC: (Xbridge C18, 250
Xx 46 mm, 265 nm)
59.82% (Rt= 12.20 min).
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1-(5-Bromo-7-pyridin-2-yl-benzothiazol-2-yl)-3-ethyl-urea.

A stirred mixture of the 1-(5,7-dibromo-benzothiazol-2-yl-3-ethyl urea (2.62g, 0.00687
mol) and Dichlorobis(triphenylphosphine)-palladium (0.48g 0.000687 mol), under
nittogen , was freated in one portion, via a syringe, with 2-pyridyl zinc bromide
solution {0.5M solution in THF, 7.66g, 0.0344 mol). The reaction mixture was
heated, with stirring, at 55°C for 18 hours, allowed to coo! and poured into 500m! of
water containing ~5 mi of conc hydrochloric acid. The suspension was stirred and the
solid filtered off, washed with water, followed by 20ml of 1:1 DCM/Methanol mixture
to give the crude 1-(5-Bromo-7-pyridin-2-yl-benzothiazol-2-yl)-3-ethyl-urea (1.43g).
This was purified by “flash” silica chromatography using 0 to 100% hexane/ethyl
acetate followed by 0 to 100% methanol in ethyl acetate to elute the required product
as a beige solid (1.1g).

'H NMR (400MHz5,DsDMSO): 1.13(3H.,t), 3.23(2H,m), 6.83(1H,1), 7.50(1H,m),
7.91(1H,s), 8.02(1H.t), 8.20(1H,s), 8.36(1H,d}, 8.84(1H,dd), 10.76(1H,br s).

LC-MS m/z 377[M+H]" Rt=3.82min.

1-(4,6-Dipyridin-2-yl benzothiazol-2-yl} 3-ethylurea. [Example 170]

Also isolated during the purification was a sample of 1-(4,6-Dipyridin-2-yl
benzothiazol-2-yl) 3-ethylurea as an off-white solid.

'H NMR (400MHz5,D:DMSO). 1.16(3H.t), 3.26(2H,m), 6.88(1H,t), 7.44(1H,m),
7.50{1H,m), 7.97(1H,m), 8.06(1H,m), 8.29(1H,d), 8.46(2H.d), 8.71(1H,s), 8.77(1H,d),
8.65(1h,d}, 10.70 (1h,s).

LC-MS m/z 376[M+H]" Rt=2.90min.

20 --1-
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No Example 171

Scheme 13 A.
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1-Ethyl—3—[7—(2-hydroxy-thiazol-4-y!)-5-pyridin-3-yl-benzothiazol-z-yl]-urea:
[Example 172]

To a solution of 1-ethyl-3-[7-(2-methoxy-thiazol-4-yl)-5-pyridin-3-yl-benzothiazol-2-yl}-
urea (0.05 g, 0.12mmol} in dry DCM (5 mL) was added BBr; (0.20 mL) under
nitrogen atmosphere at 0°C. The reaction mixture was then heated at 50°C for 24 h
_under nitrogen atmosphere. After the completion of the reaction (TLC monitoring),
the reaction mixture was cooled to 0°C and then quenched with ice-cold water
followed by extraction with DCM. The combined organic layers were dried over
anhydrous Na,SO,, and evaporated to dryness under reduced pressure. The crude
residue was purified over silica ge! (230-400 M) using DCM-MeOH (96:4) to provide
the title compound as light greenish solid (3.5 mg, 7%).

'H-NMR (400 MHz, DMSO-dg): 8 1.10 (t, J= 7.20 Hz, 3H), 3.21 (q, J= 7.20 Hz, 2H),
6.77(br s, 1 H), 6.87(s, 1H), 7.51-7.56 (m, 1H), 7.79 (s, 1H), 8.01 (s, 1H), 8.26 (d, J=
8.0 Hz, 1H), 8.62 (br s, 1H), 9.09 (s, 1H), 10.95 ( s, 1H) and 11.99 (s, 1H). MS:

398.07 (M+H)".
Qualitative HPLC Purity (Xbridge C18, 250 x 4.6 mm, 263 nm). 88.40% (Rt = 13.21
min).
Scheme 13 B.
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1-Ethyl-3-{7-(6-hydroxy-pyridin-2-yl)-5-pyridin-3-yl-benzothiazol-2-yl]-urea:
[Example 173]

To a solution of 1-ethyl-3-[7-(6-methoxy-pyridin-2-yl)-5-pyridin-3-yl-benzothiazol-2-yl]-
urea {(0.04 g, 0.098 mmol) in dry DCM was added BBr; (0.50 ml) under nitrogen
atmosphere at 0°C. The reaction mixture was then heated at 50°C for 6 h under
nitrogen atmosphere. Since the starting material was not consumed {TLC
monitoring), toluene (5 mL) was added into the reaction mixture and heated at 120°C
for 16 h. After the completion of the reaction (TLC monitoring), the reaction mixture
was cooled to 0°C and quenched with ice-cold water. Toluene was distilled off, added
water and extracted with DCM. The combined organic layers were dried over
anhydrous Na;SQ,, and evaporated to dryness under reduced pressure. The crude
residue was purified over silica get (100-200 M) using DCM-MeOH (96:4) to provide
the titie compound as off white sofid (2.5 mg, 6%).

'H NMR (DMSO-dg, 400 MHz): & 1.10 (t, J= 7.20 Hz, 3H), 3.19 {q, J= 7.20 Hz, 2H),
6.60 (br s, 1 H), 7.0-7.06 (m, 1H), 7.52-7.54 (m, 1H), 7.62-7.72 (m, 2H), 8.0 (m, 2H),
8.28 (d, J= 7.60 Hz, 1H), 8.60 (m, 1H), 9.08 (s, 1H) and 10.91-11.02 ( br s, 2H). MS:
392.23 (M+H)".

Qualitative HPLC Purity (Xbridge C18, 250 x 4.6 mm, 261 nm): 95.09% (Rt = 11.74

min).

Scheme 14.
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Step 1. 5-Pyridin-3-yl-7-pyridin-2-yl-benzothiazol-2-ylamine

1-Ethyl-3-(5-pyridin-3-yl-7-pyridin-2-yl-benzothiazol-2-yl)-urea (0.19 g, 0.53 mmol) in
DMF (10 mL), was heated at 120°C for 10 h in pressure vessel. After the completion
of the reaction (TLC monitoring), DMF was distilled off, added water and extracted
with ethyl acetate. The crude solid {0.14 g, 80%) was used as such for the next step.

Step 2. (5-Pyridin-3-yl-7-pyridin-2-yl-benzothiazol-2-yl)-carbamic acid ethyl
ester: [Example 174]

To a solution of 5-pyridin-3-yl-7-pyridin-2-yl-benzothiazol-2-ylamine (0.10 g, 0.33
mmol) in toluene (5 mL} was added triethyEaMine (0.10 mi, 0.07 mmol) at room
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temperature. The reaction mixture was heated to 40°C followed by the addition of
ethyl chloroformate (0.17 g, 0.16 mmol). The resufting reaction mixture was stirred
under nitrogen atmosphere at 70°C for 16 h. After the completion of reaction (TLC
monitoring) toluene was evaporated under reduced pressure. The crude solid residue
was washed with water and was purified by chromatography over silica gel (230-400
M) using ethyl acetate:hexane (60:40) to provide the title compound as white solid
(0.046 g, 38%). M.P. 235°C.

H NMR (DMSO-ds, 400 MHz): § 1.31 (t, J=7.20 Hz, 3H), 4.25-4.30 (m, 2H), 7.45-
7.48 (m, 1H), 7.53-7.56 (m, 1H), 8.02 {t, J= 7.60 Hz, 1H), 8.11 (s, 1H), 8.33 (d, J= 8.0
Hz, 1H), 8.39 (s, 1H, J=8.0 Hz), 8.56 (d, J= 8.0 Hz, 1H), 8.63 (d, J= 4.80 Hz, 1H),
8.84 (m, TH), 9.13 (s, 1H) and 11.97 (br s, 1H). MS: 377.16 (M+H").

Qualitative HPLC Purity (Xbridge C18, 250 x 4.6 mm, 260 nm}. 96.88% (Rt = 14.77

min).

Scheme 16.
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Step-1. 1-Ethyl-3-[7-(5-methyl-pyridin-2-yl}-5-pyridin-3-yl-benzothiazol-2-yl]-urea
[Example 175}

To a solution of 1-(7-bromo-5-pyridin-3-yl-benzothiazol-2-yl}-3-ethyl-urea (0.25 g,
0.66 mmol) in anhydrous DMF (5.0 mL) was added K,COs (0.28 g, 1.99 mmol} and
the resulting solution was purged with nitrogen for 15 min. [1,1-
Bis(diphenylphosphino)-ferroceneldichloropaliadiumit), complex with
dichioromethane (0.054 g, 0.066 mmol) was added to the reaction mixture, purged
again with nitrogen for another 15 min followed by addition of 5-methyl-2-pyridyl zinc
bromide (3.32 mL, 1.66 mmol). The resulting reaction mixture was stirred at 100°C
for 15 h followed by removal of DMF in vacuo. Water was added and extracted with
EtOAc (3 x 20 mL). The combined organics was washed with brine, dried (Na;SO,)
and concentrated. The residue was purified through prep-HPLC to get the desired
product (0.011 g, 4%) as an off-white solid.

"H-NMR (400 MHz, DMSO-dg): & 1.13 (t, J= 6.80 Hz, 3H), 2.40 (s, 3H), 3.21 (m, 2H),
6.93 (br s, 1H), 7.53 (m, 1H), 7.83 (m, 1H), 8.01 (s, 1H), 8.27-8.31 (m, 2H), 8.41 (d,
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J= 8.40 Hz, 1H), 8.61-8.65 (m, 2H), 9.11 (br s, 1H) and 10.71 {br s, 1H). MS: 380.19

{M+H)". M.P. 231.0°C

Qualitative HPLC Purity (Xbridge C18, 250 x 4.6 mm, 265nm): 98.58 (Rt = 14.41

min).

The following were prepared similarly:

Prolysis ID.

NAME

NMR/MS/HPLC Data

Example 176

1-Ethyl-3-[7-(4-methyl-
pyridin-2-yl)-5-pyridin-3-yl-
benzothiazol-2-yi]-urea

TH-NMR (400 MHz
DMSO-dg): & 1.13 {t, J=
7.20 Hz, 3H), 2.46 (s, 3H),
3.21 {(m, 2H), 6.82 (br s,
1H), 7.29 (d, J= 5.20 Hz,
1H), 7.53 (m, 1H), 8.03 (s,
1H), 8.30-8.32 (m, 2H),
8.38 (s, 1H), 8.61 (m, 1H),
8.66 (d, J= 4.80 Hz, 1H),
9.13 (s, 1H) and 10.64 (br
s, 1H). MS: 390.21
(M+H)".

HPLC: (DHSC-18 (250 x
4.6 mm, 262 nm): 90.42%
(Rt= 19.01 min).

Example 177

1-Ethyl-3-[7-(6-methyl-
pyridin-2-yi)-5-pyridin-3-yl-
benzothiazol-2-yl]-urea

H-NMR (400
DMSO-dg): &
1.13 (t, J= 7.20 Hz, 3H),
2.66 (s, 3H), 3.30 {(m, 2H),
6.88 (brs, 1H), 7.32 (d, J=
7.60 Hz, 1H), 7.54 (m,
2H), 7.88 (t, J= 7.60 Hz,
1H), 8.02 (s, 1H), 8.28-
8.31 (m, 2), 8.61 (m, 1H),
9.11 (s, 1H), 10.58 (br s,
1H). MS: 390.29 (M+H)",
HPLC: (Xbridge C18, 250
X 46 mm, 262 nm)
85.29% (Rt= 14.31 min).

MHz,
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Step 1. 2-Amino-3-bromo-5-nitro-phenol

To an ice-cold solution of 2-amino-5-nitro phenol (40.0 g, 259.52 mmof) in DCM (1.0
L), was added bromine (13.38 mL, 259.52 mmol) drop wise. The resulting reaction
mixture was stirred at room temperature for 45 min, After the completion of the
reaction {TLC monitoring), water was added and extracted with EtOAc (3 x 1.0 L).
The combined organics was dried over anhydrous Na;SO, and concentrated under
reduced pressure. The crude (55.0 g, 92%) was carried forward to the next step
without further purification.

H-NMR (400 MHz, DMSO-ds): § 6.06 (s, 2H), 7.48 (s, 1H), 7.85 (s, 1H) and 10.68 (s,
TH).

Step 2. 3-Bromo-5-nitro-phenol

To an ice-cold solution of 2-amino-3-bromo-5-nitro-phenol (6.50 g, 27.89 mmol) in
EtOH (150.0 mL) was added concentrated H,SO¢ (9.40 mL, 177.13 mmol) portion
wise. The reaction mixture was then heated to 50°C followed by portion wise addition
of NaNO; (6.19 g, 89.82 mmol). The resuiting solution was refluxed at 80°C for 2 h.
The reaction mixture was then diluted with water and extracted with EtOAc (3 x 150.0
mL). The combined organics was dried over anhydrous Na;SO, and concentrated
under reduced pressure. The crude was purified over silica gel (100-200 M, 10%
EtOAc-Hexane) to get the desired product (5.0 g, 82%).

'H-NMR (400 MHz, DMSO-dg): 5 7.37 (s, 1H), 7.53 (s, 1H), 7.77 (s, 1H) and 10.91 (s,
1H).

Step 3. 3-Benzyloxy-5-bromo-nitrobenzene

To an ice-cold solution of 3-bromo-5-nitro-phenol {21.0 g, 96.33 mmol) in acetone
(420.0 mL) was added K,COj; (40.0 g, 289.41 mmol) followed by addition of benzyl
bromide (17.20 mL, 144.40 mmol). The resulting reaction mixture was stirred at room
temperature for 2 h. The reaction mixture was then diluted with water and extracted
with EtOAc {3 x 250.0 mL). The combined organics was dried over anhydrous
Na,S0, and concentrated under reduced pressure. The crude was purified over silica
gel (100-200 M, 5% EtOAc-Hexane) to get the desired product (27.0 g, 91%).
'H-NMR (400 MHz, DMSO-ds): § 5.13 (s, 2H), 7.35-7.45 (m, 6H), 7.75 (s, 1H) and
7.98 (s, TH).

Step 4. 3-Benzyloxy-5-bromo-phenylamine
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To a solution of 3-benzyloxy-5-bromo-nitrobenzene (27.0 g, 87.60 mmol} in THF
{800.0 mL) was added SnCl,.2H,O (99.0 g, 438.30 mmol) and the resulting reaction
mixture was heated to reflux at 65°C for 2 h. The reaction mass was then cooled to
0-5°C and basified with a saturated solution of NaHCO; tili pH 8 and then extracted
with EtOAc (3 x 1.0 L). The combined organics was dried over anhydrous Na;SO4
and concentrated under reduced pressure. The residue thus obtained (23.60 g, 95%)
was carried forward to the next step without further purification.

"H-NMR (400 MHz, CDCl,): § 3.70 (br s, 2H), 5.03 (s, 2H), 6.25 (s, 1H), 6.46 (s, 1H),
6.65 (s, 1H) and 7.33-7.52 (m, 5H). MS: 278.04 (M+H)".

Step 5. 1-Benzoyl-3-(3-benzyloxy-5-bromo-phenyl)-thiourea

To a solution of 3-benzyloxy-5-bromo-phenylamine (23.50 g, 84.40 mmol) in acetone
(550.0 mL) was added benzoyl isothiocyanafe (18.50 mL, 93.13 mmol) and the
reaction mixture was stirred at room temperature for 30 min. After the completion of
the reaction (TLC monitoring), the solvent was evaporated and the residue thus
obtained was washed with hexane to get the desired product (33.0 g, 89%).

'H-NMR (400 MHz, CDCl3): & 5.05 (s, 2M), 7.05 {m, 1H), 7.38-7.50 (m, 6H), 7.52-
7.55 (m, 3H), 7.57-7.67 (m, 1H), 7.90 (d, J= 7.60 Hz, 2H), 9.05 (br s, 1H) and 12.67
{brs, 1H). '

Step 6. (3-Benzyloxy-5-bromo-phenyl)-thiourea

To an ice-cold solution of 1-benzoyl-3-(3-benzyloxy-5-brome-phenyl)-thiourea (33.0
g, 74.70 mmo!) in THF (500.0 mL) was added a solution of NaOH (15.0 g, 375.0
mmol} in H,O (180.0 mL). The resulting reaction mixture was stirred at 65°C for 15 h.
The reaction mass was then cooled to room temperature, added water and extracted
with EtOAc (3 x 1.0 L). The combined organics was washed with water, dried over
anhydrous Na,SO, and concentrated under reduced pressure to get the desired
compound (23.50 g, 94%) that was carried forward to the next step without further
purification.

"H-NMR (400 MHz, CDCl3): & 5.10 (s, 2H), 6.97 (s, 1H), 7.14 (s, 1H), 7.29 (s, 1H),
7.32-7.44 {m, 7TH) and 9.78 (br s, 1H). MS: 337.04 (M+H)".

Step 7. 5-Benzyloxy-7-bromo-benzothiazol-2-ylamine

A solution of (3-benzyloxy-5-bromo-phenyl}-thiourea (2.0 g, 5.93 mmol) in CHCl;
(80.0 mL) was cooled to —60°C followed by drop wise addition of a solution of
bromine (0.30 mL, 5.93 mmol) in CHCIl; (20.0 mL). The resulting reaction mixture
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was stirred at room temperature for 15 minutes followed by refluxing at 70°C for 1 h.
The reaction mass was then cooled and basified with 25% aqueous ammonia
solution to pH 8-9 and then extracted with EtOAc (3 x 150.0 mL). The combined
organics was dried over anhydrous Na,S0, and concentrated under reduced
pressure. The crude residue was purified over silica gel (60-120 M, 40% EtOAc-
Hexane) to get the desired compound (1.35 g, 68%).

"H-NMR (400 MHz, DMSO-dg): § 5.12 (s, 2H), 6.93 (d, J= 2.0 Hz, 1H), 6.98 d, J= 2.0
Hz, 1H), 7.30-7.45 {m, 5H) and 7.70 (br s, 2H). MS: 335.0 {M+H)".

Step 8. 1-(5-Benzyloxy-7-bromo-benzothiazol-2-yl)-3-ethyl-urea

To a solution of 5-benzyloxy-7-bromo-benzothiazol-2-ylamine (1.35 g, 4.02 mmol} in
dioxane (50.0 mL) was added ethyl isocyanate (1.90 mL, 24.22 mmol) and the
resulting reaction mixture was heated to 80°C for 15 h. The solvent was then
evaporated and the residue was stirred in water at 85°C for 5-6 h. The solution was
then filtered and the solid thus obtained was washed with hot water and hexane to
get the desired product (1.50 g, 92%) as an off-white solid. M.P. 294.2°C.

"H-NMR (400 MHz, DMSO-dg): 8 1.08 (t, J= 7.20 Hz, 3H), 3.21 {m, 2H), 5.24 (s, 2H),
6.71 (br s, 1H), 7.15 (s, 1H), 7.21 (s, 1H), 7.26-7.47 (m, 5H) and 10.83 (br s, 1H).
MS: 406.0 (M+H)".

Step 9. 1-[5-Benzyloxy-7-{4-methyl-pyridin-2-yl)-benzothiazol-2-yi]-3-ethyl-urea
A mixture of 1-[6-Benzyloxy-7-bromo-benzothiazol-2-yl}-3-ethyl-urea (406mg,
1.0mmol), bis{necpentyl)glycolato diboron (452mg, 2.0mmol) and potassium acetate
(284mg, 3.0mmol) in dimethyl sulfoxide (7ml} was purged with nitrogen for 5 minutes.
Bis(diphenylphosphino)ferrocene palladium(li)chloride complex (82mg, 0.1mmol)
was added, the reaction mixture sealed and heated at 80°¢ for 16h.

The reaction mixture was cooled to ambient temperature. 2-Bromo-4-methylpyridine
(258mg, 1.5mmol} was added followed by aqueous cesium carbonate solution (3.7M,
0.405ml, 1.5mmol). The reaction mixture was purged with nitrogen for 5 minutes,
treated with tetrakistriphenylphosphine palladium (0) (115mg, 0.1Tmmol), sealed and
heated at 80°C for 8h. The reaction mixture was cooled to ambient temperature,
diluted with ethylacetate (150mi), washed with water (3X20ml) followed by brine
(25ml) and dried (MgS0,).The solvent was removed in vacuo and the residue
purified by flash silica chromatography eluting with 1:1 ethyl acetate:petrol ether to
give 1-[5-Benzyloxy-7-{4-methyl-pyridin-2-yl}-benzothiazol-2-yl]-3-ethyl-urea as an off
white solid (290mg, 69%).
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LC-MS m/z 419[M+H]" Rt=4.11min.

Step 10. 1-Ethyl-3-[5-hydroxy-7-(4-methyl-pyridin-2-yl)-benzothiazol-2-yl]-urea.
A stirred solution of 1-[5-Benzyloxy-7-(4-methyl-pyridin-2-yl}-benzothiazol-2-yl]-3-
ethyl-urea (100mg, 0.239mmol) in anhydrous dichloromethane (2ml) was treated with
methanesulfonic acid (0.25m! ) and kept at ambient temperature for 2h. The
dichloromethane was then evaporated off and the residue treated with water (3ml).
The resultant mixture was extracted with ethyl acetate (3x20mi) and the aqueous
portion basified with sodium hydrogen carbonate. The resultant mixture was
extracted with ethyl acetate (3x30ml), dried (MgSQ,) and the solvent removed in
vacuo to give the crude 1-Ethyl-3-[5-hydroxy-7-(4-methyl-pyridin-2-yl)-benzothiazol-2-
yll-urea (38mg, 46%) as an off-white solid which was used without further
purification.

LC-MS m/z 329[M+H]" Rt=2.86min.

Step 11. Trifluoro-methanesulfonic acid 2-(3-ethyl-ureido)-7-(4-methyl-pyridin-
2-yl)-benzothiazol-5-yl ester.

A stirred suspension of the crude 1-Ethyl-3-[5-hydroxy-7-(4-methyl-pyridin-2-yf)-
benzothiazol-2-yl}-urea (38mg, 0.116mmol} in anhydrous dichloromethane (3ml) was
treated with anhydrous pyridine {31mg, 0.394mmol). The resultant solution was
cooled in an ice-bath and treated with trifluoromethanesulfonic anhydride {111mg,
0.394mmol). After stirring at ambient temperature for 2h, the solution was diluted with
dichloromethane(75ml), washed with water (4x25mf), dried (MgS04) and the solvent
removed to give the crude Trifluoro-methanesulfonic acid 2-(3-ethyl-ureido)-7-(4-
methyl-pyridin-2-yl)-benzothiazol-5-yl ester (44mg, 100%) which was used without
further purification.

Step 12. 1-Ethyl-3-[7-(4-methyl-pyridin-2-yl)-5-pyridin-3-yl-benzothiazol-2-yl}-
urea. [Example 176]

A stirred mixture of the crude Trifluoro-methanesulfonic acid 2-(3-ethyl-ureido)-7-(4-
methyi-pyridin-2-yl)-benzothiazol-5-y] ester (44mg, 0.096mmol), 3-pyridineboronic
acid (13mg, 0.106mmol), powdered potassium phosphate ftribasic (25mg,
0.115mmaol), anhydrous 1,4-dioxane (0.7 mi) and anhydrous methanol (1.2mi) was
purged with nitrogen for 15 min. 1,1-bis{diphenylphosphino)ferrocene paltadium (il)
chloride complex (12mg, 0.0144mmoi) was added and the mixture heated at 80°C for
168 h under an atmospherea of nitrogen. After cooling to ambient temperature, the
mixture was filtered through celite and washed through with methanol. The filirate
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was evaporated in vacuo to give the crude 1-Ethyl-3-[7-{4-methyl-pyridin-2-yi)-5-
pyridin-3-yl-benzothiazol-2-yl]-urea.
LC-MS m/z 390[M+H]" Rt=2.63min.

Scheme 18b
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Steps 1 to 8 as scheme 18

Step 9. 1-[5-Benzyloxy-7-{§-cyano-pyridin-2-yl}-benzothiazol-2-yl]-3-ethyl-urea
A mixture of 1-[6-Benzyloxy-7-bromo-benzothiazol-2-yl]-3-ethyl-urea (406mg,
1.0mmol), bis{(neopentyl)glycolato diboron (452mg, 2.0mmol) and potassium acetate
(294mg, 3.0mmol} in dimethyi sulfoxide (7ml) was purged with nitrogen for 5 minutes.
Bis{diphenylphosphino)ferrocene palladium(ll}chloride complex (82mg, 0.1mmol}
was added, the reaction mixture sealed and heated at 80°c for 16h.

The reaction mixture was cooled to ambient temperature. 2-chloro-4-cyanopyridine
{208myg, 1.5mmol) was added followed by aqueous cesium carbonate solution (3.7M,
0.405ml, 1.5mmol). The reaction mixture was purged with nitrogen for & minutes,
treated with tetrakistriphenylphosphine pailadium {0) (115mg, 0.1mmol), sealed and
heated at 80°C for 8h. The reaction mixture was cooled to ambient temperature,
diluted with ethylacetate (150ml), washed with water (3X20ml) followed by brine
(25ml) and dried (MgSQ,). The solvent was removed in vacuo and the residue

119
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by the broth mcrodilution or agar dilution nethod according to the
guidelines of the Cinical Laboratories and Standards Institute, formerly
the National Conmttee for Clinical ®boratory Standards (C i nical

Labor at or i SBur ﬂ@@bﬁaan@mw&m@aoéraw é]diﬁw%wﬁ%ﬁwademe Phttoliétherto

Ant i m crobi Suscepti b Tests act ow Aerobical |y

Appr oved St QWH%BGS@*&'@H?T 5E‘>0/Vaf‘? BYf‘d"'E%E'QlH‘EﬁP 3&7%a%ﬁtg¢l RS RP<Pa, 2006
Cinical vagduﬂ('emn@nstz‘a& andards Institute. Methods for Antimicrobial
Suscepti b| I Test c Bacteria; Approved Standard-Sixth

Edi tion. fc% EI@EQ&KE' %L%%Rﬁayne Pa, 2004). M Cs agai nst Chl anydi a
trachomati s and ChI anydophi | a pneunoni ae were neasured using the mcrotitre

tissue cul tyeg oNEpr (rasrfﬁhb%.aﬁ.céam %?d:\Ux?JBeﬂﬁmaﬁuza}l]-ﬂetr@funeapl usi ons by

i mmunof | uorescence strai nin npounds o e %I on were found
to have antfsiiEgdsslution efcllp 9P§/y"?’ﬁ¥ 7t(ﬁé’yiﬂ°(?y5g'§'§9‘/i)% ‘El'f" é ﬁ ove. Gyrase
ATPase ASSaath@alf@qmo'mmmmehﬁnoﬁTrPammﬁmum&lannheiham@ammspmeteprwahe. The

rel eased phos DL e g an 319%1? eCtk% té?%ﬂn'ieaféﬁtt&qgéé{ui’é‘fo% Fméggahi&e green

sol uti on an®® %%sﬂlrfoé‘éf o I neér sof bance at 600nm
The ATPase agzrayssidiutedwithi @uylcag@taﬁerhh@ washedwithowaieBri0my). 4ieg (NgPRY) Gyr ase

enzym; (QiBngéuﬁe;t ern%ﬁ.%@&dnegava us‘eoaruaea ﬁ~(@3§y§:§d-|§|§ndﬁlm- 35 MM Tris

cer ol erm di ne,
0 5 g/ m BMTOXQWQ”%%‘ %‘61%&3‘1 ‘Jﬁa PP IRS atn;%]‘ﬁl’%ﬁtﬁlsﬁ'i'dt‘@}'w e reaction
is started Qyedaddbn@urthéPpdriicationi nal concentration of 1nM and al |l owed to
i ncubat e at The reaction is stopped by adding 200 pl of
mal achite gi‘ggjﬁf 'Q%IBLJ[?&)E}]J% ggﬁ/o el achite green, 10 nmM anmoni um nol ybdat e,
1 MFIQ, 3.4%ethanol, 0.01%tween 20). Colour is allowed to develop for 5
m nutes andsiha2hs 55@%%%3@%@%1&?(%Wﬁﬂlcﬁpﬂ-@t)fzqﬂmmt“ cal l'y.

The 1 C50 va term ned fromthe absorbance readi ngs using no
conpound antreideldRnzatiazdr¥ PET Al Exanpl e conpounds above of the current

' n;/ﬁntslooo/n V\’ﬁrsﬁrrédﬁd@ﬁbrfs@nloﬂihbbl’ddeﬁHa({gaymeayﬁd'lﬁ’«a%-mayy-dmmdzeld ab?)ve
W o 1 nhi r (o) cro nol ar
of the %YE ureﬁf,l é%&m % u Jlmletﬂ ﬁ)rr%gﬂlﬂef_ghnﬁ?wgg

All bac shows the MC
val ue for eaednecEm&nerpberwgm(mmor@mtmr@w@UmdeﬂMI pg7emoe 29D12 in the M C

ﬁ;ffﬂy dg}jﬂhﬁ@%@?;}%ﬁyamw@m% HrkhopGide kg dFamBRANBRLEaLR M C5 of 2-16

enpnstrat e
Exanpl es wi ?h thegalufipp yras m*uteaéw%wa&?@ %1@“'bwa§'ﬁ?%thdba/‘?‘ﬁ?3"jm%g Tabl e 2.
M Cs agai nSBne@'{N@S@Q%GM@ sfoﬁ@ﬁta'lemSvdE)ta@Wé el aifludathethanestlicaitpl e nunber

Activity Exar’(y_{f:(‘s -cyano- pyr|dAC _y\ﬂ 2-( e%F‘&TB.dS) ben%%ﬁl zoA%gA ggtéﬁf‘lé‘am 46 C

100%) which was used without further purification.

Step 12. 1-[7-(5-Cyano-pyridin-2-yl}-5-pyridin-3-yl-benzothiazol-2-yl}-3-ethyl-
urea [Example 107]

A stirred mixture of the crude trifluoro-methanesulfonic acid 7-(5-cyano-pyridin-2-yl)-
2-(3-ethyl-ureido)-benzothiazol-5-yl ester (108mg, 0.23mmol), 3-pyridineboronic acid
(56mg, 0.46mmol), aqueous caesium carbonate (0.155ml, 0.67mmol, 3.7M),
dimethylformamide (2.4ml) and water (0.4ml} was purged with nitrogen for 15 min.
treated with tetrakistriphenylphosphine palladium (0} (27mg, 0.023mmol), sealed and
heated at 80°C for 8h. After cooling to ambient temperature, the mixture was filtered
through celite and washed through with methanol. The filirate was evaporated in
vacuo to give the crude 1-[7-(5-Cyano-pyridin-2-yl)-5-pyridin-3-yl-benzothiazol-2-yl]-

3-ethyl-urea as a brown solid.
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LC-MS m/z 401[M+H]" Rt=2.6 1min.

Analytical Methods Used in the Above Syntheses
The typical analytical and preparative methods used are described below:

Standard acidic LC-MS conditions (3cm_mode_formic)

Analytical HPLC Setup

Solvents: -  Acetonitrile (Far UV grade) with 0.1% (V/V) formic acid
Water (High purity via Elga UHQ unit) with 0.1% formic acid

Column: - Phenomenex Luna 5 C18 (2), 30 x 4.6mm.

Fiow Rate: - 2ml/min

Gradient: -  A: Water / formic B: MeCN/formic

Time A% B%
0.00 80 20
2.50 0.00 100
3.50 0.00 100
3.60 80 20
4,50 80 _ 20

UV detection via HP or Waters DAD
Start Range {(nm) 210  End Range (nm) 400  Range interval (hm) 4.0
Other wavelength traces are extracted from the DAD data.

MS detection: Either Micromass Platform or ZQ, Both single quadrapole LC-MS
insfruments.

Flow splitter gives approximately 300pi/min fo mass spec

Scan range for MS Data (m/z)

Start (m/z) 100

End {m/z) 650 or 1000 when required

With +ve / -ve switching
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lonisation is either electrospray or APC! dependent on compound types (the ZQ has
an ESCI option which can give both ESI and APCI data from a singie run).
Typical ESI voltages and temperatures are:

Source 120-150C  3.5KV capillary 25V cone

Typical APCI voltages and temperatures are:

Source 140-160C 17uA corona 25V cone Desolvation {Platform)
350C

HPLC Purification conditions.
Trilution Standard Conditions — {Samples with analytical Ret Time 0 to 2 min, Acidic)

Preparative HPLC Setup 1

Solvents; -  Acetonitrile with 0.1% Formic Acid {(Far UV grade)

Water with 0.1% Formic Acid '

Column: - Waters Sunfire C18 , 100 x 19 mm. (Plus guard cartridge)
Flow Rate: -  10ml/min

Gradient: -  A: Water / Formic B: MeCN / Formic

Time A% B%
0.00 95 5
10 80 20
22 0 100
25 0 100
26 95 5
33 95 5

Typical Injections 100-600ul (10-50mg/ml}

UV detection via Gilson Dual Wavelength Detector
Collection and ‘observation’ wavelengths selected from the LC-MS DAD results.

Trilution Standard Conditions — (Samples with analytical Ret Time 2 to 3 min, Acidic)

Preparative HPLC Setup 2

Solvents: -  Acetonitrile with 0.1% Formic Acid (Far UV grade)

Water with 0.1% Formic Acid

Column: - Waters Sunfire C18, 100 x 19 mm. (Plus guard cariridge)
Flow Rate: - 10ml/min

Gradient: - A Water / Formic B: MeCN / Formic
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Time A% B%

0.00 95 5

6 90 10

18 0 100

23 c ‘ 100

235 95 5

30 95 5

Typical Injections 100-600ul (10-50mg/ml) in compatible solvent
UV detection via Gilson Dual Wavelength Detector
Collection and ‘observation’ wavelengths selected from the LC-MS DAD results.

NMR.
1H NMR spectra were recorded on a 400MHz NMR machine.
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Minimum Inhibitory Concentration (MIC) Testing

Compounds of this invention were tested for antimicrobial activity by susceptibility
testing in liquid or on solid media. MiCs for compounds against each strain were
determined by the broth microdilution or agar dilution method according to the
guidelines of the Clinical Laboratories and Standards Institute, formerly the National
Committee for Clinical Laboratory Standards (Clinical Laboratories and Standards
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Institute. Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That
Grow Aerobically, Approved Standard-Seventh Edition. Document M7-A7. CLSI,
Wayne, Pa, 2008; Clinical Laboratories and Standards Institute. Methods for
Antimicrobial Susceptibility Testing of Anaerobic Bacteria; Approved Standard—Sixth
Edition. Document M11-A6. CLS!, Wayne, Pa, 2004). MICs against Chlamydia
trachomatis and Chlamydophila pneurnoniae were measured using the microtitre
tissue culture incorporation technique with demonstration of inclusions by

immunofluorescence straining.

Compounds of the current invention were found to have antimicrobial activity in the

MIC assays described above.

Gyrase ATPase Assay

Gyrase converts ATP into ADP and inorganic phosphate. The released phosphate
can be detected by the addition of malachite green solution and measured by
monitoring the increase in absorbance at 600nm.

The ATPase assay is carried out in a buffer containing 4.8 pg/mi Gyrase enzyme
{A:B, complex from Escherichia colfi), 0.08 pg/ml ssDNA, 35 mM Tris pH 7.5, 24 mM
KCl, 2 mM MgCl,, 6.5% Glycerol, 2 mM DTT, 1.8 mM Spermidine, 0.5 mg/ml BSA,
and 5% DMSO solution containing the inhibitor. The reaction is started by adding
ATP to a final concentration of 1mM and allowed to incubate at 30°C for 60 minutes.
The reaction is stopped by adding 200 pl of malachite green solution (0.034%
malachite green, 10 mM ammonium molybdate, 1 M HCI, 3.4% ethanol, 0.01% tween
20). Colour is allowed to develop for 5 minutes and the absorbance at 600 nm is
measured spectrophotometrically. The 1Cso values are determined from the
absorbance readings using no compound and no enzyme confrols.

All Example compounds above of the current invention were found to inhibit the
gyrase ATPase assay described above, with 50% inhibitory concentrations (ICsg) of

less than 0.75 micro molar.

All of the Examples inhibited the growth of bacteria. Table 2 shows the MIC value for
each Example against Enferococcus faecalis ATCC 29212 in the MIC Assay
described above. Examples with activity “C" demonstrate MICs of 2-16 pg/mil.
Examples with activity “B” demonstrate MICs of 0.25-1 pg/ml. Examples with activity
“A” demonstrate MICs of <0.25 ug/ml.
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Table 2. MICs against Enferococcus faecalis

Example| Activity {Example| Activity |Example| Activity |Example| Activity

number humber number number
i C 48 C 91 A 136 A
2 C 47 B 92 A 137 B
3 B 48 B 93 B 138 A
4 B 49 B 94 C 138 A
5 C 50 B 95 A 140 B
6 B 51 A 96 A 141 C
7 B 52 B 97 B 142 A
8 C 53 A 98 B 143 B
9 B 54 B 89 A 144 B
10 A 55 B 100 A 145 C
11 B 56 B 101 A 146 C
12 Cc 57 B 102 B 147 C
13 B 58 A 103 A 148 B
14 B 59 A 104 A 149 C
15 B 60 B 105 B 150 C
16 c 81 B 106 B 151 B
17 B 852 B 107 A 152 C
18 C 63 B 108 B 163 C
19 B 64 C 109 C 154 A
20 B 65 B 110 A 155 C
21 C 66 B 111 A 156 B
22 B 687 B 112 A 157 B
23 C &8 B 113 A 158 B
24 B 89 A 114 A 159 B
25 B 70 A 115 A 160 C
26 B 71 A 116 A 161 A
27 A 72 B 117 A 162 C
28 B 73 C 118 A 163 A
29 B 74 C 118 A 164 C
30 B 75 B 120 B 165 B
31 B 76 B 121 A 166 B
32 C 77 B 122 A 167 A
33 A 78 B 123 A 168 B
34 A 79 B 124 A 169 B
35 A 80 B 125 A 170 B
36 A 81 c 126 A No 171
37 B 82 B 127 A 172 C
38 B 83 B 128 B 173 c
39 B 84 B 129 B 174 A
40 B 85 B 130 A 175 A
41 A 86 B 131 A 176 A
42 B 87 B 132 cC 177 A
43 B B8 A 133 A No 178
44 C 89 A 134 A 179 A
45 B 90 B 135 B
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Sonme of the Exanpl e conpounds were also tested for activity agai nst other
bacterial species. For exanple, Table 3 shows the M Cs of Exanple 163

agai nst various bacterial species. Activity "C' denonstrates an M C of . 2-16
pg/m. Activity "B" denonstrates an M C of 0.25-1 ttg/m. Activity "A"
denonstrates an MC of <0.25 ttg/nm. Sfable 3. M Cs agai nst various bacteria

Some of the Example compounds were also tested for activity against other bacterial
species. For example, Table 3 shows the MICs of Example 163 against various
bacterial species. Activity “C” demonstrates an MIC of 2-16 pg/ml. Activity "B’
demonstrates an MIC of 0.25-1 ug/ml. Activity “A” demonstrates an MIC of <0.25

ug/ml.

Table 3. MICs against various bacteria

Species Isolate ID Activity
Bacteroides fragilis ATCC 25285 C
Chlamydia trachomatis T71214
Chlamydophila pneumoniae IOL207
Clostridium difficile NQS 84
Closiridium perfringens 1306001
Enterococcus faecalis (VRE) ATCC 51299
Enterococcus faecium (VRE) ATCC 700221
Enterococcus faecium (VSE) ATCC 19434
Escherichia coli N43
Haemophilus influenzae ATCC 49247
Helicobacter pylori DJF 11
Lactococous factis ATCC 11454
Legicnella pneumophila LP NCTC 11192
Listeria monocytogenes ATCC 19115
Moraxella catarrhalis ATCC 25240

Mycoplasma hominis MH NCTC 10111

Mycoplasma hominis MH 10
Mycoplasma pneumoniae MP 9
Mycoplasma pneumoniae MP NCTC 10119
Neisseria gonorrhoeae NG ATCC 49226
Propionibacterium acnes ATCC 11821
Staphylococcus aureus ATCC 20213
Staphylococcus aureus VRS1
Staphylococcus aureus VRS2
Staphylococcus aureus VRS3
Staphylococcus epidermidis ATCC 12228
Staphylococcus haemolyticus ATCC 29970
Streptococcus mutans ATCC 35668
Streptococcus pneumoniag ATCC 700671
Streptococcus pneumoniae SP 051430
Streptococcus pneumoniae (FQR) SP 26054
Streptococcus pneumoniae (FQR) SP 25058
Streptococcus pneumoniae (MacR)  |SP 051431
Streptococcus pyogenes ATCC 51339
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Some of the Example compounds were also tested for activity in a mouse
Staphylococcus aureus septicaemia model of infection. For example, Table 4 shows



Species Isolate ID Activity Bacteroides fragilis ATCC 25285 C Chl anydi a
trachomatis T71214 B Chl anydophi | a pneunoni ae 1 OL207 A C ostridium
difficile NQS 84 B dostridiumperfringens |V306001 B Enterococcus faecalis
(VRE) ATCC 51299 A Enterococcus faecium (VRE) ATCC 700221 A Enterococcus
faecium (VSE) ATCC 19434 B Escherichia coli N43 C
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the survival at day 7 of infected mice treated as indicated with one or two
intraperitoneal doses of each of the compounds of Examples 4, 91 and 163 at 1 hour
or 1 and 6 hours after intraperitoneal inocutation with a lethal dose of Staphyfococcus
aureus.

Table 4. Murine Survival

Example Dose Percent survival
Vehicle conirol n/a 0
Example 4 2 x 100 ma/kg 100
Example 163 2 x 30 mg/kg 100
Example 91 2 x 30 mg/kg 100
Example 163 1 x 30 mg/kg 100
Example 163 1x 10 mglkg 60




Haenophi |l us influenzae ATCC 49247 C Helicobacter pylori DIF 11 A
Lact ococcus | actis ATCC 11454 A Legionella pneunophila LP NCTC 11192 B
Li steri a nonocyt ogenes ATCC 19115 A Moraxella catarrhalis ATCC 25240 A
Mycopl asma hominis MH NCTC 10111 B Mycopl asma homnis MH 10 B Mycopl asna
pneunoni ae MP 9 B Mycopl asma pneunoni ae MP NCTC 10119 B
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Claims:

1. The use of a compound of formula (1), or a salt, hydrate, solvate or N-oxide

thereof, in the preparation of an antibacterial composition:

Rae N\ X—[AlK],-Q

wherein:
mis Oor 1;

Q is hydrogen or cyclopropyi;

Alk is an optionally substituted, divatent C-C; alkylene, alkenylene or alkynylene
radical which may contain an ether (-O-}, thioether (-S-) or amino (-NR)- link, wherein

R is hydrogen, -CN or C4-C; alkyl;

X is -C(=0)NRg-, -S(OINRg-, -C(=0)0- or -S(=0)0- wherein Rg is hydrogen,
optionally substituted C,-Cg alkyl, C>-Cg alkenyl, C;-Cs alkynyl, -Cyc, or —( C+-Cs
alkyl)-Cyc wherein Cyc is optionally substituted monocyclic carbocyclic or

heterocyclic having 3-7 ring atoms;
Zis Nor CH, or CF;

R: is a group Q'-[Ak'};-Q? -, wherein
qisOor1;
Alk' is an optionally substituted, divalent, straight chain or branched C;-Cs
alkylene, or C,-Cg alkenylene or C,-Cg alkynylene radical which may contain
or terminate in an ether (-O-), thioether (-S-) or amino (-NR}- link;
Q? is an optionally substituted divalent monocyclic carbocyclic or heterocyclic
radical having 5 or 6 ring atoms or an optionally substituted divalent bicyclic
carbocyclic or heterocyclic radical having 9 or 10 ring atoms;
Q' is hydrogen, an optional substituent, or an optionally substituted

carbocyclic or heterocyclic radical having 3-7 ring atoms;



Nei sseri a gonorrhoeae NG ATCC 49226 B Propi oni bacteri um acnes ATCC 11821 A

St aphyl ococcus aureus ATCC 29213 B St aphyl ococcus aureus VRSL A

St aphyl ococcus aureus VRS2 A Staphyl ococcus aureus VRS3 A Staphyl ococcus

epi derm dis ATCC 12228 A St aphyl ococcus haenol yti cus ATCC 29970

Streptococcus nutans ATCC 35668 A Streptococcus pneunoni ae ATCC 700671 A
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R; is a group Q*-[Ak%),-[Q%¢- other than hydrogen wherein
p and q are independently 0 or 1;
Alk? is optionally substituted divalent C,-Cg alkylene or C,-Cg alkenylene or
C,-Cg alkynylene radical;
Q3 is an optionally substituted divalent monocyclic carbocyclic or heterocyclic
radical having 5 or 6 ring atoms or an optionally substituted divalent bicyclic
carbocyclic or heterocyclic radical having 9 or 10 ring atoms;
Q* is hydrogen, an optional substituent, or optionally substituted carbocyclic

or heterocyclic ring having 3-7 ring atoms.
2. The use as claimed in claim 1 wherein, in the said compound, Z is CH.

3. The use as claimed in claim 1 or claim 2 wherein, in the said compound, m is

1 and Q is hydrogen.

4. The use as claimed in any of the preceding claims wherein, in the said
compound, X is ~C(O)NH-.

5. The use as ¢laimed in claim 1 or claim 2 wherein, in the said compound, m is
1, Q is hydrogen, Alk is ~CH,CH,-, and X is ~C(O)NH-.

. The use as claimed in any of the preceding claims wherein, in the substituent
R, of the said compound, Q? is an optionally substituted pyridine, pyrimidine,

pyrazine or pyridine-2-one ring.

7. The use as claimed in any of claims 1 to 5 wherein, in the substituent R; of
the said compound, Q2 is an optionally substituted pyridine-3-yl ring, an optionalty
substituted pyrimidine-5-yl ring, an optionally substituted pyrazine-2-yl ring or an
optionally substituted pyridine-2-one-4-yl ring.

8. The use as claimed in any of the preceding claims wherein, in the substituent
R of the said compound, optional substituents in Q7 are selected from CHs-, CH30-,
-CN, and -NH,.



Streptococcus pneunoni ae SP 051430 A Streptococcus pneunoni ae (FOR) SP

26054 A Streptococcus pneunoni ae (FOR) SP 25058 A Streptococcus pneunoni ae
(MacR) SP 051431 A Streptococcus pyogenes ATCC 51339 B 95 the survival at
day 7 of infected mce treated as indicated with one or two intraperitoneal

doses of each of the conpounds of Exanples 4, 91 and 163 at 1 hour or 1 and
6 hours after intraperitoneal inocula&8on with a |ethal dose of

St aphyl ococgus Sas 1A i oliphe (AR P s RRAC oN!

survi val ﬁl cl Zﬂ{cg}rélt ra?)l pY}G% "&?arlgié“ é}ﬁec%@@&)?}éloso l E>?arrp| e 163 2 x
30 ng/ kg R of the said compound, AlK' is present and is an opticnally subsh uted dlvalent Cs-

C, alkylene radical

10. The use as claimed in any of claims 1 to 8 wherein, in the substituent R, of
the said compound, Alk' is present and is an optionally substituted divalent C,-Cs
alkylene radical which includes an ~NH- link, or optionally terminates in an -NH- link
to Q2

11. The use as claimed in claim 10 wherein Alk' is a divalent C,-C; alkylene
radical which terminates in an -NH- link to Q°, and which is oxo-substituted on the C
atom adjacent that —NH- link, whereby Alk" has the formuia ~(CHz)o.2C(=O)NH-.

12. The use as claimed in claim 10 wherein Ak' has the formula
—{CH,)12NHC(=0)-, with the (C=0) being linked to Q.

13. The use as claimed in any of claims 9 to 12 wherein, in the substituent R of
the said compound, Q' is a primary, secondary or cyclic amino group.

14. The use as claimed in any of claims 9 to 12 wherein, in the substituent R of
the said compound, Q' is a group of formula -NR*R®, wherein R* and R® are
independently hydrogen or a (C,-Cg)alkyl, hydroxy(Cy-Cg)alkyl, or (C-Cs)alkoxy(C,-
Cs)alkyl group.

15.  The use as claimed in any of claims 9 to 12 wherein, in the substituent R; of
the said compound, Q' is a group of formula -NR*R®, wherein R* and R® taken

together with that nitrogen form a cyclic amino ring.

16.  The use as claimed in claim 15 wherein the cyclic amino ring is a morpholinyl,

piperidinyl, or piperazinyl ring.



100 Exanple 91 2 x 30 ng/ kg 100 Exanple 163 1 x 30 ng/ kg 100 Exanple 163 1
x 10 ng/ kg 60 96 Cains: 1. The use of a conmpound of fornmula (I), or a
salt, hydrate, solvate or N-oxide thereof, in the preparation of an

anti bacterial conmposition: I I\X- [ALIlimQH Ra(l) wherein: mis 0 or 1; Q
i s hydrogen or cyclopropyl; Ak is an optionally substituted, divalent

Cl- C6 al kyl ene, al kenyl ene or al kynyl @ne radi cal which may contain an ether
(-0-), thioether (-S-) or amino (-NR)- link, wherein R is hydrogen -CN or
ad-C3 alkyl; Xis -C(=0)NR6-, -S?O)NRG- -C(=0)0- or -9S(= - wherein R6 is
hydrogen, opfi onBha ysesstsiaimed awet oaimsd ta|5wmere"dhee%ﬁ“k@ns)?z Of@’QSe@ al kynyl ,
-CQyc, or - ( chrhpdurd @ decled@pm b RIGWIAG fAcaiss optional 'y substituted

nonocycl i c car%ocycl ic or heterocycl | c having 3-7 ring atons; Z is N or CH,
or CF; R2 is a group 04Al kl1lg-Q ,, wherein gq is 0 or 1; Alkllsan

optionally subst d, dival ent l tra| ght br anched
al kyl ene, or C2- kenyl ene 6 al kynyl e g Nadical whicli may contain
or terminate in %n et her (- 0)|th|oether (S-) or. ami no (- - link; 02 is

an optionally substituted dival ent nonocyclic carbocyclic or het er ocyclic
radi cal havi ng or 6 ring atons an optionally substituted_djval ent

bi cyclic carboégqufzagfheteroqy ¢ radi c& g 9 or M%4<Z§Hatons; QL
i s hydrogen, an @pthbgual substibgept, or an optiopal |y substi ed
carbocyclic or heterocyclic radi¢al having 3-7 rifHg atons;

H H, H,

7 | I, . s
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18. The use as claimed in any of the preceding claims wherein, in the substituent

R: of the said compound, q is 1.

19. The use as claimed in claim 18 wherein, in the substituent R; of the said

compound, pis 1.

20. The use as claimed in claim 19 wherein, in the substituent R; of the said

compound, Alk? is an optionally substituted divalent C,-C; alkylene radical.

21.  The use as claimed in claim 18 wherein, in the substituent R; of the said
compound, Q* is hydrogen and p is 0.

22.  The use as claimed in any of claims 18 to 21 wherein, in the substituent R; of
the said compound, Q° is an optionally substituted pyridine ring, an optionally

substituted pyrimidine ring or an optionally substituted pyrazine ring.

23.  The use as claimed in any of claims 18 to 21 wherein, in the substituent R; of
the said compound, Q® is an optionally substituted pyridine-2-y! ring, an optionally
substituted pyrimidine-2-yl ring or an optionally substituted pyrazine-2-yi ring.



97 R3 is a group Q4-[Al k2] p- M- other than hydrogen wherein p and q are

i ndependently 0 or 1; Alk2 is optionally substituted divalent Cl-C6

al kyl ene or C2-C6 al kenyl ene or C2-C6 al kynylene radical; @@ is an
optionally substituted dival ent nonocyclic carbocyclic or heterocyclic
radi cal having 5 or 6 ring atons or an optionally substituted dival ent

bi cyclic carbocychc or heterocyclic riddical having 9 or 10 ring atoms; 4
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or heterocyclic ring having 3-7°ring atons. . use imed in claim
1 wherein,  Rpdfithrsaidenroy G‘BPR!‘a' %’bg@“@l‘s in Q° arg Seﬁ‘?@f"dﬁ@g“g@’ G &f"ﬁed in claim
1 or clai mQ:NI,\/fG)E,rGHsIJandi FCH;he said conpound, mis 1 and Qis hydrogen. 4.
The use as clained in any of the preceding clains wherein, in the said
compound, X is -C(O)NH. 5. The use as clainmed in claim1 or claim?2

wher ei n, i n2.he Baiude eonpineddn any af slaims 1Qoi13 whgtbino gethe sWliskitued Rs@H2CH2-,  and
X1s - C(O) Nm'esaid@o H&ﬁlduﬁgn r‘t;,'loff'ein'a‘i?l id $hicY ff?)fm ﬁah@ @@ﬁﬂﬂd' ng Cl ai ms

wherein, in ueng sald ¢ Wé? t|onaIIy
substit ut ed anewhqswmam ﬁeafeﬂwfﬁﬁ?%‘é’ adﬁﬁy)@lku. ozy%&e}aik 7. The
use as cIala§d1Cgmmmﬂcﬂcﬁmﬁw@ﬁuﬁto 5 wherein, in the substltuent R2 of the
sai d conpoun is an optionally substltuted pyridine-3-y'" ring, an
optionally substltuted pyrimdine-5-yl1 ring, an optionally substituted
pyrazi ne- 2- 96 r iThg use aaniaiodiaonal dlaims (st 7 whereid theyaubstityest B ofifee 4-y1 ri ng.

B. The use ”ﬁ%ﬁg' .cl ai ns wherein, in the
substituen?éﬂg &ﬁdggﬁekgg?aﬁggﬁggungm{opt|gﬁ%? substituents in 2 are
selected fromCH, CH30-, -CN, and -NH2. 98 9. The use as clained in any

of the preceding clalns rein, in t g substituent RP of the sajd
conpound, Al k1 i resen% nonal |y s ut ed B@t’ent 01-
al kyl ene radi cal~~10 The clal I'n any om\ ains 1 8 wherei n,

in the substituent R2 of the sald conpound Al k1 |s present and is an

optionally substltuted di val Cl1-C3 | ene rad mhlc cl,udes an
-NH 1 nk, J%ﬂ:}ngly te nates in’ NH |} ”gfgg?he use as
clainmed in clah wher ei n is a ent C+ aIkern di cal which

termnates in an -NH link to @, and which is oxo-substituted on the C

atom adj acent that -NH |ink, whereby kl,has the,fornul a .
-(A-12)0-2C( = .12, e\ se as ﬁgéfned in n110 whejeifn Alkl has
the formula -( 2 NHC( =0 mnth t (0=0) be| wnked £ 13. The
use as clainmed in any of clalns 9to 12 wherein, in the substituent R2 of
the said conpound, \QL is a primary, pondary or cyclic am no,group. 14.
The use as cl ai “n any Ai s 9 &2 wher et in the Bupspituent R2
of the said co d. Q is group of la -N wher eyt and RB

are i ndependently hydrogen or a (Cl-CB)aIkyI, hydroxy(Cl Co6) al kyl ,

(G -03)al koxy(d C3) al kyl group. . 15. The use as clgimed in any of clalns 9
to 12 wherein, ANt he sub 1t R O IRE saleng ound, °a group of
formul a - NRARB, rei n RAJapd Ra tak oQet her. HEthat ni gen forma
cyclic am no ring. 16. The use as clalfred in claim15 wherein the cyclic

amno ring is a hol i nyl, piperidinyl, or piperazinyl ring. 99 17.The
use as clained An f clatz§g§¥£o 5 wherein the substituent R2 of the said
conpound i s sel egf from ol | ow ng radicals:

27. A method of treating or preventing bacterial contamination of a substrate
comprising applying to the site of such contamination or potential contamination an
amount of a compound (I} as defined in any of claims 1 to 286, sufficient to inhibit
bacterial growth



18. The use as clainmed in any of the preceding clains wherein, in the
substituent R3 of the said conpound, g is 1. 19. The use as clained in
claim 18 wherein, in the substituent R3 of the said conpound, pis 1. 20.
The use as clained in claim19 wherein, in the substituent R3 of the said
conpound, Al k2 is an optionally substituted dival ent Cl-C3 al kyl ene
radical. 21. The use as clainmed in cj@gi m 18 wherein, in the substituent R3

of the said,gonp n_a ' 2 se as clained in
any of clai I?‘é 88 %Eig\i%eé“?%%g{é)n %g%ﬁﬁ'gé?{)%éeﬂa?@@%@ ?Iﬁe sai d compound,
QB is an opprieeending hacseriabinietticndnla pybjed seerprising adrainistging igrsaldisybiselsst i t ut ed

pyrim dine 5ﬁtFBQct laII?foéw\t/é Qﬂﬁ]nk%féé&%bﬁ&é@&f%& A%nPr dAiM81 to 2. The use as

clainmed in any ains 18 to 21 wherein, he substituent R3 of the
sai d conpound CB is an optionally substltuted pyri di ne-2-yl rlng, an

optionally f.wbstA EamRAn@YTfomutE NeasZiefided in llgsnow on& seithyarar| savasailrst i t ut ed
pyrazi ne- 2- ned in any of the preceding

cl ai s wher |°Ff“:fe|t r?%é"%%%qu‘ﬁéﬁq#ﬁ@ma'? W?e sai d conpound, opti onal
substituents in Ware selected from CH30-, -NH2, -CN, C, CH3-, and -CF3

25. The usesg@s A@drﬁ%@g&gsé\&}heﬁﬁn&éﬁ'ﬁﬁuHeﬁ'@nﬂsd\&i‘er ein, in the substituent

R3 of the sald conpoun g are & is sel ected from hal o,
- CONHRA, - NHCONHRB, vvherel n RA and RB are hydrogen or a (Cl-C6)al kyl,

hydr oxy( Cl - §6) al A¥dmpoRhd &€laifdY & damyZoGtclad) 3d Wiére@mosp.and2Bis The use as
cl ai med anyhof claims 'l to 17 wherein the substituent R3 of the said
compound i sM&E?%8t ed fromthe fol lowing radicals: | Nksy ebt N
Ffrit®

32 A compound as claimed in any of claims 29 to 31 wherein X is —C(O)}NH-.

33. A compound as claimed in claim 29 or claim 30 whereinmis 1, Q is
hydrogen, Alk is -CH,CH,-, and X is —C(O)NH-.

34. A compound as claimed in any of claims 29 to 33 wherein Q” is an optionally
substituted pyridine, pyrimidine, or pyrazine ring or an optionally substituted pyridine-

2-one ring.

35. A compound as claimed in any of claims 29 to 33 wherein Q? is an optionally
substituted pyridine-3-yl ring, an optionally substituted pyrimidine-5-yl ring, an
optionally substituted pyrazine-2-yl ring or an optionally substituted pyridine-2-one-4-
vl ring.

36. A compound as claimed in any of claims 29 to 35 wherein optional
substituents in Q° are selected from CHa-, CH50-, -CN, and -NH..

37. A compound as claimed in any of claims 29 to 36 wherein Alk’ is present and
is an optionally substituted divalent C,-C; alkylene radical

38. A compound as claimed in any of claims 29 to 34 wherein Alk" is present and
is an optionally substituted divalent C,-C, alkylene radical which includes an -NH-

link, or optionally terminates in an -NH- link to Q°.



H7 27. A nethod of treating or preventing bacterial contam nation of a
substrate conprising applying to the site of such contam nation or
potential contam nation an anmount of a conpound (1) as defined in any of
clainms ito 26, sufficient to inhibit bacterial growth 101 28. A nethod of
treatnment of a subject-suffering a bacterial infection, or preventing
bacterial infection in a subject, conp2 sing adm nistering to said subject
an anti bactggi al Iy PRV ; : : X fd i ny of
a1 fo b, WhgtphiElde RGP labbs AngaipIie Bhat G ae Y ¥ o a
sal t, hydr afadicab#ichieanipateningri-tiid- nkde @ornd whis isiro-skipstityRd UBREi t uent RS,
q is 1. 30atoh sEBAURG RS- BrikaivAEreby Ak'Clagithd BonugCeLLA=0WNHH. 31, A
conmpound as clained in claim29 or claim30 wherein mis 1 and Qis
hydrogen. 32. A compound as clained in any of clains 29 to 31 wherein X is
-C(O)NH-. 3R&. AAcompoumichsatziroddinciaim Bhwbérainmlid dastheddraivia 30 wherein mis

1, Qis hydr . K AhS 12 X 4 Ss2C(O)NH. 34, A conpound as
claimed in aﬁy zng!ﬂcéldl)mw@gﬁ%g D ﬁ’febﬂlg?%#%zdi s an optionally substituted
pyridine, pyrimdine, or pyrazine ring or an optionally substituted

pyri di ne2- ong i Agempodiad aé\cleBAGHAS) ASIafisd 78 9 WheRMY inQhe SUb3fitIENt29 to 33
wherein @ s an o%%i onal Iq ybsti tuted $%1Irq| dine-3-y1 ri n@, an optionally
subst i t ut ed Rp§rNGPHT FAMROUDY, Q%3 PAMAY S5EPTRY AT WYEGBIINC IR P pyr azi ne- 2-y1
ring or an optionally substituted pyridine-2-one-4- yl ring. 36. A

conpound as gl ai i £ alal : i i l.¢ substituents
in Q@ are sg 'ectﬁ%?ﬁ%g%i{é‘%%@@@@ %@s%ﬁé4%%@ln’%‘??%g@§gofound as

clai med in fnpulafNRIRI wherein R gngB” aredndspandenity hydeogsp esa (-Gaikyl s an
optionally I lig alkok cahkykene. radi cal 38. A conpound as
clainmed in g};\&;&%éﬁsﬁ% Zgjfjcl); 34 ﬁhﬁgrgi nwgl kF is present and is an
optionally substituted divalent Cl-C3 al kyl ene radi cal which includes an
-NH- i nk, onr3.0ptA osrapduyd be tiainredtiresny of claims-3¥He 40 whireindQ'QRa grolp2f 39. A
conpound as ' je ' ' y ' .C3 al kyl ene
Fad cal wn; SERaER B Ry RAGHE) Bolhariuyind it Bt a it

0x0- subst it amiad riog t he C at om adj acent that -NH |ink, whereby Alkl has the
formula - (CH2)0-2C(=0)NH. 40. A conmpound as clained in claim38 wherein
Alkl has the formula - 2) 1- 2NHC(=0)-, with the (CO being |inked to Q.
41. A conpofifd a8 cemRgudags F’ﬁ‘"EHWC%?'”%‘pa‘?"}?Ee'@f‘et%C"%@ eﬂ“@i'%‘,‘ in the

subst i t uent misgphelinyt, bipesdimyt ot pippraring ing)l is a primary, secondary or cyclic
am no group. 42. A conpound as clained in any of clains 37 to 40 wherein
QL is a group of fornula -NRARB, wherein RA and RB are independently

hydr ogen or 4a ( Gicasyainit g claimpdinsiy aficlaos) 29 (R B whejein R; is selected from

(Cl- &3) al koxw(bbunimd)radidayd; group. 43. A conpound as clained in any of
claims 37 to 40 whéerein QL is a group of
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formul a - NRARB, wherein RA and RB taken together with that nitrogen forma
cyclic amno ring. 44. A conpound as clained in claim43 wherein the
cyclic amno ring is a norpholinyl, piperidinyl, or piperazinyl ring. 45.
A conpound as clainmed in any of clains 29 to 33 wherein R2 is selected from
the foll ow ng radicals: 103 46. A conpound as clained in any of
clainse 29 to 45 wherein p is 1. 47. fgsconpound as clained in claimd46
wherein Alk2 is an optionally substituted dival ent Cl-C3 al kyl ene radi cal .
48. A conpound as clainmed in any of clainms 29 to 45 wherein 4 is hydrogen
and p i s O 46.49. A goropaypdandaimeddn anvad glaims 280y 46wheteli mig 146 to 48 wherein B
is an optionally substituted pyridine ring, an optionally substituted
pyrimdine ring or an optionally substituted pyrazine ring. 50. A conpound
b ol ai med fh arhourPnd pheamsdin a4 ehessn Algisias oRiPTalX SRR

subst i t ut eddipyéentdi, 108 akylghe radieg, an optional ly substituted pyrimdine-2-yl
ring or an optionally substituted pyrazine-2-yl ring. 51. A conpound as
claimed in any of clainms 29 to 50 wherein optional substituents in B are
sel ect ed fr&n CH8GMpouNHas clai@ngd irGhny atki@ims 28rd 45 @hgrein @Jis hydregempodnd as
claimed in gpyy of claims 29 to 45 wherein R3 is selected fromthe follow ng
radi cals: 104

49. A compound as claimed in any of claims 46 to 48 wherein Q® is an optionally
substituted pyridine ring, an optionally substituted pyrimidine ring or an optionally

substituted pyrazine ring.

50. A compound as claimed in any of claims 46 to 48 wherein Q® is an optionally
substituted pyridine-2-yl ring, an optionally substituted pyrimidine-2-yl ring or an
optionally substituted pyrazine-2-yl ring.

51. A compound as claimed in any of claims 29 to 50 wherein optional
substituents in Q® are selected from CH3O-, -NH,, -CN, Cl, CH3-, and -CF,.

52. A compound as claimed in any of claims 29 to 45 wherein R; is selected from

the following radicals:



53. A conpound as clainmed in claim29 or claim30 wherein mis 1, Qis
hydrogen, Ak is -CH2CH2-, X is -C(O)NH-. R2 is a radical selected from
t hose specified in claim45 and R3 is a radical selected fromthose
specified in claim52. 54. A pharnmaceutical conposition conprising a
conpound as clainmed in any of clains 29 to 53, together with a

phar maceutically acceptable carrier. 104
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53. A compound as claimed in claim 29 or claim 30 whereinmis 1, Qis

hydrogen, Alk is =CH,CH,-, X is —C{O)NH-. R; is a radical selected from those
specified in claim 45 and R is a radical selected from those specified in claim 52.

54, A pharmaceutical composition comprising a compound as claimed in any of
claims 29 to 53, together with a pharmaceutically acceptable carrier.



