WD 2011/ 027106PCT/ GB2010/ 001650 - 1 - THERAPEUTI C ARYL- AM DO ARYL COVPOUNDS
AND THEI R USE RELATED APPLI CATION 5This application is related to United
Ki ngdon pwoenti/@ppsi cati on nunber 0915196.0 filed 01 Seprerds20102008p t he
contents of which are incorporated herein by reference in their entirety.
TECHNI CAL FI ELD 10 The present inventiom-pertains generally to the field of
t herapeutic conpounds, and nore specifically to certain aryl-am do-aryl
conpounds (for CIHERAPEUTIC ARVLAMIDOVARYL CEMPOBNDSANB TEIEIR ASE' AAA
conmpounds™), which, inter alia, are (selective) retinoic acid receptor a
(RARa) agoni sts. The present i nt . ains to pharnaceuti cal
conposi tions 15conprising such Eﬁégbigﬁﬁﬁé&e use of such conpounds and
conpositions, both in vitro and in vivo, to (selectively) activate RARa,
and i n5t hahisrapplication isielatedtedsrited Mithdoa patent apichtiv nuaiter 005 tBiceaifiley RARa,
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di sorders, ne I npal rment, menory crt, senile nti a, zheinmer's
di sease, st tége Al zhei ner' s di sease, internediate stage Al zheinmer's
20di sease, |l ate stage Al zheinmer's disease, cognitive inpairnment, and mld
cognitive inpairnment. BACKGROUND PE@HNICHIEFIEQD patents and publications are
citedqperein in order to nore fully describe and disclose the invention and
the state_of the art to which the inventi pertains,. Each of these

r ef er enced NP OIESRROINKEIHE BaMAES GPRerBlY Pdbe el BEheFAreRlc caIRRYADES: B Ehe
present dispedifinally to, cerigin any-anaide-asy cempoundsi(for sarveniange vdolertively seferredite was
speci fi cahkseirasAardeorsbunlds’y, wiich, aatbeslial areeelective) moineit @didigceptdrar ence. 30
Thr oughoule AR SagARE. MHEArbOht invBRistAIS) ok iinClodiEm MGl (Bt BHiorin! eSS
the coptext re res ot erw se, tthe wor d COTT%I‘I se nd var.hatl Bn{?} such as
" Compre'seSOmBRENg SURRAATROHAHS. R R ol seh SPBBALIdS ArRSPPPHECTNBP TS o of
a stated imvisgend gt vie, ép(sslectiraly)mctivate RARge ard irthe trepisneant; of disrasemand

excl usi on cohdifions thithee mdalatgby RARS! at are agielirateaf by the egtivatioBbORARbEPS. |t
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the singular forps."a, n,' a vl e plural refefent.s unless the
cont ext cf\%ﬁ‘relr?eréiddﬁeé"ts%' ea@ﬁ’ﬁ@%ﬁ. eimpdsqase '83?3’??181"8{,3 ﬁlﬁqee’élélﬁ%@ef% "a

phar ma@eudisease. date stage Alzhebimerscdisqdsrt eaoative gapaitment AndrraildecognitiMe car ri er s,
and the |iikpairméM 2011/ 027106PCT/ GB2010/ 001650 - 2 - Ranges are often
expressed herein as from "about” one particul ar value, and/or to "about™
anot her particul ar value. Wen suc%@ms expressed, anot her

enbodi ment i ncludes fromthe one p al ue and/or to the other
particular value. Simlarly, when values are expressed as approxi mti ons,
by t hesuse mimbdref pateatsandpublications are dited hedein iherdeartol eross futiyl desaibe ahe
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informatign th may be useful 1n understandi t rese i nvention. It
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art or reldisglasure; to thesame t py if epeh indiyiduplreferenae wasrsperifiealy@pdpubl i cat i on
speci f i calindyidually mdidatad toye iteoep@ateddydeferenpgel or art. Al zhei mer' s Di sease
The cyprent |icensed treatnments for Al zheiner's disease (AD) inprove the

synpt ons at 15 le e rience,. . | t h r j,on of the
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t he brai n,cdmgristhgs'pill be noderstobd o anplethadrciadion oftaestaieddntegarenstelp arigraiphas
still not oyingdddedordidpd MWnbi¥BE @REIBSIO Bf Adyeothér iRteger ctRTdPorQiibip 6fURtegers! Y
appr o?_/;gd réeggg tions for the treatnent of AD are two groups of drugs,
acet yl'chol [ RESTer ase i nhibitors (e.g., Aricept(tnm)) and non-conpetitive
NVDA receptor bl ockers (e.g., Memantine(tm)), which give significant

synpt onat iltamustibeowéatethat, bsitisetbinrioe spesifitatienarsd the appendedtclaims ghe singdiasease
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t ar geft0 HOWWRPT Mefesyrh £arEigiss PR HeikE ef fort and research over nore than a
decade, these treatnents have not yet translated into treatnents in the

clinic.




30 The inventors have now determ ned the inportance of RARa signalling in
processing the APP into the non-anyloidic pathway, and a key role of this
pat hway iwomoduw2atosng neuronal survival. 35Retinoic Aci ¢cRamsptomnssséhe
retinoic acid receptor (RAR) is a type of nuclear receptor which is
activated by both all-trans retinoic acpd and 9-cis retinoic acid. There
are three retinoic acid receptors, known as RARa, RAR, and RARy. WO

2011/ 027 1¢@RESd 4R 2MeA/RPESSEY herdin-as Fiuen tabvaNbAE partizlileciatse, ader b ‘@bbitght ed
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of Al zbei gREérstodt HeASRe hARulanaldefomiy astngemtodeesnt! € pl aques cont ai ni ng
anyl oi d13(A13) peptide and the formation of neuronal tangles in the

cerebral rtex. In additiop, 90% of AD patients have, anyloid 13 deposits
b therr dBieltesufh B8uss Blmaten Bt may BE usilip updersieagig heaiEsattiy |t has
been showinventian. iIhis Aot amedmisaios thd e ef the informatiga provided-rerein deprias afrdrch ar e
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0 a A : is is nediated by retinoic acid receptors
(M%@anc%?@??%ﬁ&r@pggceptors (RXRs), both of which have three types a,
13, and y and various isofornms (see, e.g., Bastien and Rochette-Egly,
2004) . Tr AlzbeimgrisiRiseasecurs when the smal |l |ipophilic nmolecule, retinoic
acid (RA) binds to an RAR/ RXR 15het er odi ner which then binds to retinoic
acid resp : ( i . ’ i f r get
genes ései?‘égflg’?m%éﬁ%dé*?gﬁﬁﬁ* t@%@%@ﬂvﬁgﬁ'@@gf’ ﬂi??%%ﬁ‘ﬁgxﬂﬁérﬁéré‘ﬁcy in
Pats [ Baq8eore Riberipags bt 4o ot ARG PLrdresrItial T8 Widering EeastA 19195 M | on
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. In 1+ haY il : spatial |earning an
menory Hﬂggélégtgemﬁ 'g hgﬁé{"? ﬁ?tg 'ﬁ%ﬁﬁﬁvﬂéﬁ*ﬁg&%l@ "is a synptom of AD,
can be reversed by normalization of brain retinoid signalling (see, e.g.,
Fi sché® eflhalonly cugently appsevedanedications fyihe tresitmientef|AD aretwa@selngi of drugsher
i's a | oss aoétylckdlinestethseiighiitdrs (eg.i Aricdpe™pard Roraosmpatitine NMEA dsebione and
this can %ﬁ;%igg%ﬁe Yﬂ&iﬁ@”&h@%@b@&@ﬁi‘ﬁbm s?#ﬂﬁio?na%bﬁgpr‘%&ﬂeﬁt% BohES

(see, e.g n et al.. so, vitamn A deficiency in mce
can | ead {$'99Meg yPﬁﬁf‘ﬁfcﬁ@ﬁ%ﬁ?a?{H{%ﬁ%&bl asticity, which can be
reversed by the addition of retinoids to the diet (see, e.g., Msner et

al ., 2901Recéftirésdanch ldsseonbestrated onthel higiprodessiagwf thechnpyl@d prexarsop prattedn n
(APP) , whighp\0inesyefdroGuditn aMIdRl BaR) RIsah& béhtraf 8Rdatvalbddstamatin gld v spl i ced
dependi ng ,on_t he concent Eatl on. of t(asefta\, e. g. Pan.tet aIi 112932) ame APP
can be cl 8598% PIREESSAUINS MANeatReqt tafger  HAWeVar dqgits sREsIqaralle eior ar

Sel koe, 2@RFERIChAVEEMAES thaslaydecagds these tipatraentahave pot vat bansatedda into a

sol ubl e ne&eatoEntd iache wimid.r agnment (see, e.g., Annaert and De, 2000).

Di si ngggri n- 35net al | opr ot ei nases (ADAMS) have been shown to act as a
secret ase see,.e.g., Lamm.ch .et al.. 1999 res.et al .. X d one
of these %ﬂémﬁbger%g%ve %"_"stﬁﬁ'&me‘! @'%@W%ﬂﬁ?ﬁf E%F%S/s'%&"?gé%?%g?g%g @%dr es
et al., 2088)intgide pan-amyjpisiapathyay.ndd keydelef thineathwayii Bedyatinghi s gene
cont ai ns aaureAREsufdet, e.g., Prinzen et al., 2005). 40Q her consi stent
aspects of AD are defects in the |levels of the neurotransmtter,

acety5$ho:$' p@i g:c': !gje i St ﬁr oduced by cholinergic neurons. In AD, there is a
| oss Of t rkers choline acetyltransferase (chAT), which
synt hesi ses acetyl choli ne and acetyl chol i nesterase (Ache); Ache breaks down
acet yl cholThaeetinaitchcidliteseptae(RAR) is Wy 20 huCRAe6&Td7 BBRI0 istddhivdiéd by both -

(1: ggg es Pt h%IlJtr@tﬁ§ re%ofé;yeld ARSI BLiS rétﬁték(hl"b‘?d. t?gga% S}éﬁtﬂafee(réﬁ@oi% Slc_ig fece%%e $t | al .,
;. Per : ' al ., ; Ladner an ee, ; Tal esa,
2001) . It&%@&Eﬁghﬁggs%%%BC%%¥F%§§gic function that | eads to the nenory
deficfs in AD (see, e.g., Collerton, 1986; DeKosky et al., 1992; Bierer et
al ., 1995; Fischer et al., 1989). RA can al so increase 5chAT expression
(see, e.qg., Cervini et al., 1994; Berrard et al., 1995, Bejanin et al.,
1994). The inventors' have now shown that RARa agonists are likely to be
useful in the treatnment of AD. They prevent neuronal cell death in the
presence of Al1342; in culture, they up-regul ate chAT, down-regul ate APP and
i ncrease the expression of ADAMLO. 10In vivo, the inventors' have shown
that feeding RARa agonists to Tg2576 m ce (which overexpresses the Swedi sh
mut ati on of the human APP | eading to anyloid 13 deposits and cognitive
decline) results in a significant reduction in the levels of both A1340 and
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Teng et al., 1997 (US Patent No 5, 663,357) describes certain conpounds

whi ch apparently have retinoid-like biological activity. Al of the
conpoundswexenpl2irfosed t herein 20(see Table 1, spanni ng eoTGBr06)/0@IN&H0 7
therein) have the following forrmula, in which the ring that is opposite the
ring bearing the carboxylic acid group-Bas two tert-butyl substituents.

25 Shudo, 1987 (US Patent No 4, 703,110) describes certain conpounds which

appar ent | yrhafnirvered dtudiedrhale aghoghted afspbafik@théc bmaeéceptdie(RAFaat é&@t of
ggggfl; g{ Iogbea'alne'a@\ nﬂf ?d?qh@aewk%gn?én?e% H@S {rédklef UGT'HBgre?&ﬂ @asbl B 1 and
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2 spanni n%ﬁ
fornmul a, prag in thxsuivivabef ngnfahe. | | nkage (see, e.g., the last few conpounds
in Tabbe 1, and conpounds 15- 40 64, 65 67, and 68 in Tabl e 2). However,
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fogethet PERHFSCYMIHgmE egafﬁfca 8 'ﬁee?n et ?w?ﬂf' GRS v
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5, 525, 618)lodavesddees od. avimtaronTaBIndReydntig it haplbaé:esmdwh taeinkethere are
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conpounds reaegtass(RARY apd retinofcuX reseptare RXRY, mth @f woish hevettres typepeif ul cer,
cancer, i aad§rand ver@msafbmee ¢.9f BastigntdndrReuhette-EQIyPRAGI4). FrdnsCiistion .

O the nu h 59 has
the 15 tr%@g&yﬁhgﬁ'ﬂ? “(E v\ﬁﬁlﬁté HE:?‘e‘éuFe ﬁtjlﬁble’acﬁ;ﬁﬁﬂgpmgs R@?ﬁ 33678 A)
descri ﬁ‘&g'ﬂ LR Ingls g fetinojg 264 respllse Rlementy,

t her ei n h&gguWalerysegions ertefggmm¢558¢®wg Bastian pnd Fatheste- %Q’y, 2009p8 (US

5,849, 735) describes tricyclic conpounds of the follow ng general fornula.

These CONRALARLA Bbfisi % Fa?s I%é@é % AB Hé‘pdé'ité’ f the B @és%bl%t@@taq gni st

5act i vi ty and an a*%om cl.n

usef ul
"t oat | ABREASHHFR L RARGr s iRl okl B e e eeabt STt BuBT b such
as i n2@ondesedricestiepatholpgy sarpeles PﬁAB|(§%‘a§@ &ﬁfmfﬁﬂéhél \R0PR). dr @ddifon.enal
wat er r eabigamiptA deficemdy prodacerdsdatiolnsamingtandmegreery erdpaiasents and thissi st ance and

coronary %aérﬁmrﬁ%tcﬁhéwm is &Qymptoﬁ?‘gfj)\lb' Qrald rléver%@@ b?ﬁ@r‘r‘rm%tldn%?'b%ﬁs as

ref erence

see co t he
Sttt o o "B AIRG S5 PRTCEr B} S PR et BEa PRt SIBMA PR 3P ¢ he
conpound. Mg el isea logs of retingig siopglling HUQe (0g] a @Qgﬂ'ttyé§eé|6}$rﬁﬂ§'ﬁh'§ CeBf er r ed
t 0 as25newispdei revéréembpamptumreiﬁuhg thei diét vatheretiroids (see beeg s Btdhalneady etral.,

treating bagferdi, vitdthiRH d&RiencfHthick@aAldad to a loss in hippocampal synaptic
plasticity, which can be reversed by the addition of retinoids to the diet (see, e.g., Misner
et al., 2001).

30 It has also been shown that the amyloid precursor protein (APP), which gives rise to
amyloid B protein, can be differentially spliced depending on the concentration of RA
(see, e.g., Pan et al., 1993). The APP can be cleaved into AB40 and AB42 by § and y
secretases (see, e.g., Selkoe, 2001). Alternatively, APP can be cleaved by a secretases
into a soluble neuroprotective fragment (see, e.g., Annaert and De, 2000). Disintegrin-

35 metalloproteinases (ADAMS) have been shown to act as a secretases (see, e.g.,
Lammich et al., 1999; Endres et al., 2005), and one of these (ADAM10) has been shown
to be regulated by RA (see, e.g., Endres et al., 2005) and this appears to be direct as the
promoter of this gene contains an RARE (see, e.g., Prinzen et al., 2005).

40 Other consistent aspects of AD are defects in the levels of the neurotransmitter,
acetylcholine, which is produced by cholinergic neurons. In AD, there is a loss of the
cholinergic markers choline acetyltransferase (chAT), which synthesises acetylcholine
and acetylcholinesterase (Ache); Ache breaks down acetylcholine, and subsequently



204- (3, 4,5-tri net hoxybenzoyl am no) - benzoic acid is nentioned as a precursor
conpound (for conpound 22; see page 35 therein). This precursor conpound
has the swouwecimnreiloshown bel ow. WO 2011/ 027106PCT/ GB201@Co@&H251b/001650
Coppol a et al., 2005 describes conpounds said to have activity as
inhibitors of 1 113- HSD1, and suggestg-that the conpounds may "serve as
useful tools to study the effect of 51113-HSD1 inhibition in animal nodels

gf di abet esusedYisd lops BE¢hotinérgid reDesistiemselest(Bee, @TPOoINSI 8t 412 4083; Ratryien t he
ocunent, u : r o ;

2011/ 02718%’3@?&2‘6&%} g?i&?gq oS ST ‘#&%N%dﬁle '°osﬁq'r; pect of
the i nvenfiJRSIRG HARYRD thal leads;tgithe meton-daTgl: 194 (%8@‘811&? erton, ?é'or
conveni enBeKosky ¢tabt 1982 Pieresfad ot etPISoFinehasichalasio8 capelsamnereaseas
descrihed cBAEegprassid@lebes.g aSRaMi e0hl., 11804 Barend ebal., 1005;Bajsnit et &l., 1994).
conposition (e.g., a pharmaceutical conposition) conprising an AAA
conmpound, _as.described herein, an har naceut |.cal acceptaple carrier or
di | uent . IgeNYSFtﬁésr P‘é%?)%?f’f shwn ﬁ‘@?ﬁge‘gﬁ@%‘ﬁ SpEe l"éﬁqhtqueouﬁ?glﬁﬁb €of preparing
a conposi treatmentofAD. Fhenhprerentaneuranal callsiepthsin theopresersiemfiABdAgGNCHEUrSt ep of
adni xi ng  geyApireguiatecshAd, dewn-feiddte bee dnaritdreasethd eaprebsiomataDAMdal |y
accepi @bl f G, thefnveftofd hilnowhaniidbdiitg ﬂﬁﬂ@“a%ﬂi@ts%@‘?g%éﬂﬂ%% WAgRNti on

pertains to a 0ol C Eﬁ# a

of. actijvating retl rec Ra)., in
Vitro or PYEGIRIESSES P@%Wgﬁ'ﬁgmﬂoiaf% 37418 BATMIG BEeBRSnt "of an
AAA conpoand cogritiveedasting) gesufte ired signifipant ieductiepindhe davelsiad bpthed#tandnvent i on
pertai ns @42 Sridiedtienfonsehttrtthysd findinfsiavatiesugib@d mehbreadetaibinitiie Exmepeor a
(RARa) (epgow W th respect to RAR8 and/or RARy), in vitro or in vivo,
conprising contacting RARa with an effective anmount of an AAA conpound, as
descri®ed herein. Another aspect of the present invention pertains to a

met hod of Cedeinagyliamjde-en pemeounds @rebraveptis ah (RARa) in a neuronal cell,
invitro or in vivo, conprising contacting the cell with an effective

amount of T@g%étbﬁ,qggf’%@ﬁateﬁ? NE &3 25§l gE&FiBed cerPESRPoRB Wichof  t he

present inventl ertains to.a nmethod of selectivel tivati.ng,ret.inoic
acid recepPBi® t?y?f-&ﬁz{?ﬁﬂoéciwf ,C)b'a‘fii'ﬁa'raégﬁ@cﬁ't%%??é"%%&?%F"*‘Fﬁé&&?‘f&i‘“ﬁ%h

neur 0@l &mectable 1.rspanting colmind and bthegimpave theyfolempa éarmutp. ihwhiglthe wi t h
an ef f ect ring treatixlapposite the ringbeatmpitie ndrboaglicozibgrobp as twaetert-butyl  Anot her
aspect of (phgnRingsent invention pertains to a nmethod of up-regulating chAT
expression 1n a cortical neuron, conprising contacting the cortical neuron,
invitro or 35in vivo, with an effective anount of an AAA conpound, as
descri bed herein. Another aspect oYzt he present invention pertains to a
met hod of down-regul ati ng i 68.Rsn a cortical neuron, conprising
contacting the cortigg tro or in vivo, wwth an effective
anmount of an AAA CORPONDER A% e@, her ei pect of the
present invention pertailns\ 0 & net hodﬂéf up- Fbesgtéjl %ﬁﬂgtgsréi%%ﬁslo expressi on
in a cortical neuron, cOngrising contacting the cortical neuron, in vitro
or in vivo, with an effective anount of an AAA conpound, as descri bed
her ei n.

25

Shudo, 1987 (US Patent No 4,703,110) describes certain compounds which apparently
are useful for diagnosis of leukemia types, the treatment of dermatological disorders, and
as differentiation-inducing agents for neoplastic cells. Among the compounds exemplified
therein (see Tables 1 and 2 spanning columns 8 to 12 therein) are compounds of the

30 following formula, wherein -X- is an amide linkage (see, e.g., the last few compounds in
Table 1, and compounds 15-40, 64, 65, 67, and 68 in Table 2). However, in each case,
the substituents R, R;, Rs, R4, and Rs, when not hydrogen, are alkyl (e.g., -Et, -iPr, -tBu),
cycloalkyl (e.g., cyclohexyl), or together form a ring fused to the parent phenyl ring.



9 Anot her aspect of the present invention pertains to a nethod of
down-regul ati ng A1340 and Al1342 expression in a cortical neuron, conprising
cont act i ngot2ber/@oerosi cal neuron, in vitro or in vivo, w thras2efdmcdsove
amount of an AAA conpound, as described herein. 5 Another aspect of the
present invention pertains to a nethod.gf up-regul ating chAT expression in
a cortical neuron in a patient, conprising admnistering to the patient a
therapeutically effective mmount of an AAA conpound, as described herein.
10Anot her aspect of the presemnt vention pertains to a nethod of
down-regul ati ng APP expr 3 F corti Ca'us’}%té PlGoJl?(f3a1 Jpatient,

conpri sing adm ni stering ent a therapeutically effectlve anmount
of an AAA conpound, aBidesgriBed her eFARs Anot her aspect of the present
invention pertains to a m®,hod of up-regul ati ng ADAMLO 15expression in a
cortical neuron in a patient conprising admnistering to the patient a
therapeutically effective amount of an AAA conpound, as descri bed herein.
Anot her aShede etal., 1886, (U8 RatentiNp/&h2s 618)sleseriien Sertain sompowests wiich

down- r egulappareqtiy’drd48efanich cABbDathkptretmentn The falloddind ¢aepounds anshowndn
patieng, qgg@ml@é@gmggﬂggngqﬁ@@goto the 20patient a therapeutically

ef fective anoun AAA conpound, as described herein. Another aspect of
the present invention pertains to a nethod of preventin reduci ng, or

sl owi ng cortical neurgnal £ a patient 5 conpiist %dninistering to
the patient a|therapeltic effectipe anDU|t ol!aﬂ AAA conpound, as
described h A gpect of Seni”l Ntopn pertains to a
nmet hod of treat @ corﬂbrl si ng adm ni st g td a subject in need of

t r eat ment t o€r apgéutical ly-effec ydnt of an AAA conpound, as

descri bed ﬁafei n, Ape&f erably in tk[/t?jor m ofar@sphar naceut$ PatbntdNorfEass1d on.
Anot her aspect of the present invention pertains to an AAA conpound as
descri bed herein for use treatnent of the human or ani nal body by therapy.

Anot her as@eelt £ 1§éte(sw§es;sea ﬂvﬁgégcﬁgesowrtp%unas hQorSiRg wtha%lmgcorrpound

as 35 scrlbed use i n

treat gepgraligun ?mEEB?%?e?ﬂmp%‘tﬁ‘gs 1% '%rﬂe ﬁ'?ft{qﬁrbté?ara?@ﬂtanSflosﬁlecﬁ?ﬁ%ase or
condi t i on Peptia ulp@ pRASER fiSSHEmiC @Aﬂadlsa@ﬁm inja@matipd andreHMonaRsiicesist ment i s
treatment of a disease or condition that is aneliorated by the activation
of RARa. WD 2011/027106PCT/ GB2010/ 084650 - 10 - I n one enbodi nent, the
treatnment is treatnent of a dis cgnﬂﬁtion {zhat is aneliorated by the
sel ective activation of RARa (e.g., WYtk respect to RARI 3 and/or RARy). 5In
one enbodi nent, the treatnent i neﬁtRof a cognitive disorder, nmenory
i npai rnment, nenory deficit, senlfie d ntia, A zheiner's disease, early
stage Al zheiner's disease, internedi ate stage Al zheiner's disease, |ate
stage Al zheiner's di sease, cognitive inpairnent or mld cognitive

i mpai r men 10l n_one_ enbodi nmen h [ t t hei mer' s
i Sease. 9] el R R eser i MR FERbou o By b nge

Al zheilfrer 'SYUGHEHED PAIMW.one embodi nent, the treatnment is treatnent of

i nternedi ate stage Al zheiner's disease. In one enbodinent, the treatnent is
treatment of |ate stage Al zheiner's di sease. I pone enbodi nent, the
treatment is treatment of cognitive inpair J15Ln one enbodi ment, the
treatment is treatment of mld cognitive i#payTnent. Another aspect of the
present invention pertains to(g kit caouqpr (a) an AAA conpound, as
descri bed herein, preferably pro ﬁ phar maceut i cal conposition and
in a suitable container and/er i tabl e packagi ng; and 20(b)
instructions for use, for exarfple ] witten instructions on how to
adm ni ster the conpound. Anot h&r aspect of the present invention
pertains to an AAA conpound obtainable by a nmethod of synthesis as
described herein, or a nethod conprising a nethod of synthesis 25as

descr i bed Miasrkesii.et Ahot986r(JREHREB6 0T A) thescpbesseampdunde nseéfalraspantituléats t o an
AAA CopPOEREnte b CAMMRUND 1840-8814hRstePfhaB g StAfhfre 8RoWeBElbvbed herein, or a
met hod conprising a nethod of synthesis as described herein. 30 Another
aspect of the present invention pertains to novel internediates, as

descri bed herein, which are suitable for use in the nethods of synthesis
descri bed herein. Anot her aspect of the present invention pertains to
t he use of such novel internediates, 35as described herein, in the nethods
of synthesis described herein.




As will be appreciated by one of skill in the art, features and preferred
enbodi nents of one aspect of the invention will also pertain to other
aspect ofwoheirvmymeti on. WO 2011/ 027106PCT/ GB2010/ 0016 PO TOEBREM odaiss0
DESCRI PTI ON OF THE | NVENTI ON Conpounds 50ne aspect of the present

I nvention relates to certain conpounds-ghich are structurally related to
the follow ng compounds: 1 OH acid 114- Benzoyl am no- benzoi c 110

2 6- Benzoyl am no-ni cotinic acid

Albright et al., 1998 (US 5,849,735) describes tricyclic compounds of the following
general formula. These compounds are said to exhibit in vivo vasopressin antagonist

5 activity and antagonist activity at oxytocin receptors, and to be useful in treating
conditions where decreased vasopressin levels are desired, such as in congestive heart
failure, in disease conditions with excess renal water reabsorption and in conditions with
increased vascular resistance and coronary vasoconstriction.

Ry
Y
@
R;
B
A rd

10
Additionally, the document includes, as reference example 65 (see column 53 therein),
a compound having the structure shown below, without attributing any particular activity
to the compound.
15
O
0 = | OH
0]
- NN
H
~o
_0

Schmidt et al., 1975 (GB 1 409 689) describes compounds referred to as “new penicillin
compounds”, which are said to be suitable for treating bacterial infections. Additionally,

20  4-(3,4,5-trimethoxybenzoylamino)-benzoic acid is mentioned as a precursor compound
(for compound 22; see page 35 therein). This precursor compound has the structure
shown below.



NOH 3 OH 5- Benzoyl am no- pyri di ne- 2- car boxylic acid 4110
6- Benzoyl am no- pyri dazi ne- 3-carboxylic acid

WO 2011/027106 PCT/GB2010/001650

-7-

Iz

Coppola et al., 2005 describes compounds said to have activity as inhibitors of 113-

HSD1, and suggests that the compounds may “serve as useful tools to study the effect of
5 11B-HSD1 inhibition in animal models of diabetes, dyslipidemia and obesity”. Of the

compounds described in the document, compound 9a has the structure shown below.

0]

Iz
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SUMMARY OF THE INVENTION

One aspect of the invention pertains to certain aryl-amido-aryl compounds
(for convenience, collectively referred to herein as "AAA compounds”), as described
herein.

Another aspect of the invention pertains to a composition (e.g., a pharmaceutical
composition) comprising an AAA compound, as described herein, and a pharmaceutically
acceptable carrier or diluent.

Another aspect of the invention pertains to method of preparing a composition (e.g., a
pharmaceutical composition) comprising the step of admixing an AAA compound, as
described herein, and a pharmaceutically acceptable carrier or diluent.

Another aspect of the present invention pertains to a method of activating retinoic acid
receptor a (RARa), in vitro or in vivo, comprising contacting RARa with an effective
amount of an AAA compound, as described herein.

Another aspect of the present invention pertains to a method of selectively activating
retinoic acid receptor a (RARa) (e.g., with respect to RARB and/or RARY), in vitro or

in vivo, comprising contacting RARa with an effective amount of an AAA compound, as
described herein.

Another aspect of the present invention pertains to a method of activating retinoic acid
receptor a (RARa) in a neuronal cell, in vitro or in vivo, comprising contacting the cell with
an effective amount of an AAA compound, as described herein.

Another aspect of the present invention pertains to a method of selectively activating
retinoic acid receptor a (RARa) (e.g., with respect to RARB and/or RARYy) in a neuronal
cell, in vitro or in vivo, comprising contacting the cell with an effective amount of an AAA
compound, as described herein.

Another aspect of the present invention pertains to a method of up-regulating chAT
expression in a cortical neuron, comprising contacting the cortical neuron, in vitro or
in vivo, with an effective amount of an AAA compound, as described herein.

Another aspect of the present invention pertains to a method of down-regulating APP
expression in a cortical neuron, comprising contacting the cortical neuron, in vitro or
in vivo, with an effective amount of an AAA compound, as described herein.

Another aspect of the present invention pertains to a method of up-regulating ADAM10
expression in a cortical neuron, comprising contacting the cortical neuron, in vitro or
in vivo, with an effective amount of an AAA compound, as described herein.



6 5- Phenyl car banoyl - pyri di ne- 2-carboxylic acid 7 441 CH
6- Phenyl car banoyl -ni cotinic acid
WO 2011/027106 PCT/GB2010/001650

-9-

Another aspect of the present invention pertains to a method of down-regulating AB40
and AB42 expression in a cortical neuron, comprising contacting the cortical neuron, in
vitro or in vivo, with an effective amount of an AAA compound, as described herein.

Another aspect of the present invention pertains to a method of up-regulating chAT
expression in a cortical neuron in a patient, comprising administering to the patient a
therapeutically effective amount of an AAA compound, as described herein.

10  Another aspect of the present invention pertains to a method of down-regulating APP
expression in a cortical neuron in a patient, comprising administering to the patient a
therapeutically effective amount of an AAA compound, as described herein.

Another aspect of the present invention pertains to a method of up-regulating ADAM10
15  expression in a cortical neuron in a patient, comprising administering to the patient a
therapeutically effective amount of an AAA compound, as described herein.

Another aspect of the present invention pertains to a method of down-regulating AB40
and AB42 expression in a cortical neuron in a patient, comprising administering to the
20 patient a therapeutically effective amount of an AAA compound, as described herein.

Another aspect of the present invention pertains to a method of preventing, reducing, or
slowing cortical neuronal death in a patient, comprising administering to the patient a
therapeutically effective amount of an AAA compound, as described herein.

25
Another aspect of the present invention pertains to a method of treatment comprising
administering to a subject in need of treatment a therapeutically-effective amount of an
AAA compound, as described herein, preferably in the form of a pharmaceutical
composition.

30

Another aspect of the present invention pertains to an AAA compound as described
herein for use treatment of the human or animal body by therapy.

Another aspect of the present invention pertains to use of an AAA compound, as
35 described herein, in the manufacture of a medicament for use in treatment.

In one embodiment, the treatment is treatment of a disease or condition that is mediated
by RARa.

40 In one embodiment, the treatment is treatment of a disease or condition that is
ameliorated by the activation of RARa.



oH 8 OH 6- Phenyl car banoyl - pyri dazi ne- 3-carboxylic acid /
N-N WO 2011/ 027106PCT/ GB2010/ 001650 - 12 - Thus, one aspect of the
present iwopentiiamopertai ns to conpounds sel ected from cecp@BrdB/micshhe
followi ng formul a, and pharmaceutically acceptable salts, hydrates, and

sol vates thereof, wherein -Rl, -R2, -R310-J-, -W;, -Y= -Z=, and -R are as
defined herein (for convenience, collectively referred to herein as

"aryl - am doon¢ gmbodinent tikstreatmeht iS fAANTMNPLM G889 or copdiBoreiabdi ments of the

nvent | o ot by e sBlbAN otk o Rt £ QTP T S5L K AR aABIoF OmoUnds

of the fol ng formula, and pharnaceuti cal acce hydr at es,
and sol vat Whereof: R3 wherein: 15-Rl is i ndependently - X - Rx, - 0- Rx,
-0-RA, -0-R -0-L-R -0-RAR, or -R2 is independently -X, -Rx, -0-Rx, -0-RA
-0- R, 50- lin Bne efb&iiment, tHe3réatmentds freatdesmt biya cognitivBdisorder emofyr RA, - 0-R,
-0-L-R - G5 FliffnerR mWABR&IRcit, senile dementia, Alzheimer's disease, early stage

Alzheimer's disease, intermediate stage Alzheimer's disease, late stage Alzheimer's

disease, cognitive impairment, or mild cognitive impairment.

10  In one embodiment, the treatment is treatment of Alzheimer's disease.
In one embodiment, the treatment is treatment of early stage Alzheimer's disease.
In one embodiment, the treatment is treatment of intermediate stage Alzheimer's disease.
In one embodiment, the treatment is treatment of late stage Alzheimer's disease.
In one embodiment, the treatment is treatment of cognitive impairment.
15 In one embodiment, the treatment is treatment of mild cognitive impairment.

Another aspect of the present invention pertains to a kit comprising (a) an
AAA compound, as described herein, preferably provided as a pharmaceutical
composition and in a suitable container and/or with suitable packaging; and

20 (b) instructions for use, for example, written instructions on how to administer the
compound.

Another aspect of the present invention pertains to an AAA compound obtainable by a
method of synthesis as described herein, or a method comprising a method of synthesis
25 as described herein.

Another aspect of the present invention pertains to an AAA compound obtained by a
method of synthesis as described herein, or a method comprising a method of synthesis
as described herein.

30
Another aspect of the present invention pertains to novel intermediates, as described
herein, which are suitable for use in the methods of synthesis described herein.

Another aspect of the present invention pertains to the use of such novel intermediates,
35 asdescribed herein, in the methods of synthesis described herein.

As will be appreciated by one of skill in the art, features and preferred embodiments of
one aspect of the invention will also pertain to other aspect of the invention.
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- 14 - (2) A conmpound according to (1), with the proviso that the conpound
I's not a conpound selected from conpounds (PP-01), (PP-02), and (PP-03),
and sal t syohydvetms, and sol vates thereof. 5(3) A conporod/GE20mvbiésg t O
(1), with the proviso that the compound is not a conpound sel ected from
conpounds (PP-01), (PP-02), (PP-03), (PR204), (PP-05), (PP-06), (PP-07),
and (PP-08), and salts, hydrates, and solvates thereof. # Structure Nane
Regi stry MNaus,RiteQbpectOf thedoréshrd irfvehtidneidi@insto bempsuHdesefkoded flogmzoi ¢ aci d
926257~ 87'cgmp&]ﬁog of the following formulal, bid mrmaceutically acceptable salts, hydrates,

and solvates thereof, wherein -R', -R?, -R3, -J-, -W=, -Y=, -Z=, and -R° are as defined

herein (for convenience, collectively referred to herein as “aryl-amido-aryl compounds” or
5 "AAA compounds”):

R3

—W o}
2
R J‘( />——< .
Y—2Z R
R1

Some embodiments of the invention include the following:

10 (1) A compound selected from compounds of the following formula, and pharmaceutically
acceptable salts, hydrates, and solvates thereof:

R3
=W 0]
R? J—( < .
Y—Z R
R1
wherein:
15 -R' is independently -X, -RX, -O-RX, -O-R*, -0-R®, -O-L-R®, -O-R*?, or -O-L-R*",

-R?%is independently -X, -R*, -O-R%, -O-R", -O-RE, -O-L-RC, -O-R*}, or -O-L-R*%;
-R? is independently -X, -RX, -O-RX, -O-R*, -O-R, -O-L-R®, -O-R*}, or -O-L-R*%,

wherein:

20
each -X is independently -F, -Cl, -Br, or -,
each -R” is independently saturated aliphatic C.salkyl;
each -R* is independently saturated aliphatic Cy_shaloalkyl;
each -R® is independently saturated Cscycloalkyl;

25 each -R*® is independently phenyl or Csgheteroaryl;
each -L- is independently saturated aliphatic C,.;alkylene;

and wherein:
30 -J- is independently -C(=0)-NRM- or -NRM-C(=0)-;
-RV is independently -H or -RMV;

R is independently saturated aliphatic Cy4alky!;

=Y-is =CR"- and -Z= is -CR*=; or
35 =Y- is =N- and -Z= is -CR%=; or



PP-02 C 4-(3,5-Di chl oro-4- ethoxy- benzoyl am no)- benzoic acid
690982- 75- 3 cl CH PP- 03
WO 2011/027106 PCT/GB2010/001650

-13-

=Y-is =CR"- and -Z= is -N=; or
=Y-is =N- and -Z= is -N=;

-R" is independently -H or -R™";
5 R is independently -F, -Cl, -Br, -I, or saturated aliphatic Cy_salkyl;

-R? is independently -H or -R%;
-R%is independently -F, -Cl, -Br, -I, -OH, saturated aliphatic C,.;alkoxy,
saturated aliphatic C,4alkyl, or saturated aliphatic C,_shaloalkyl;
10
=W- is =CR"-;

-R% is independently -H or -R",
-R"Wis independently -F, -Cl, -Br, -I, -OH, saturated aliphatic C,alkoxy,
15  saturated aliphatic C;alkyl, or saturated aliphatic C;_haloalkyl;

-R% is independently -OH, -ORE, -NH,, -NHR™", -NRT'R™, or -NR™R™:
-RE is independently saturated aliphatic C,salky!;
each -R™ is independently saturated aliphatic C,.alky!;
20 -NR™R™ is independently azetidino, pyrrolidino, piperidino, piperizino,
N-(C,_salkyl) piperizino, or morpholino.

For the avoidance of doubt, it is not intended that -R" and -R? and -R® are attached to one
another other than as shown in the above formula. For example, it is not intended that

25 -R'and -R*together form a ring fused to the benzene ring to which they are attached.
Similarly, it is not intended that -R? and -R®together form a ring fused to the benzene ring
to which they are attached. Similarly, it is not intended that -R" and -R®together form a
ring fused to the benzene ring to which they are attached.

30 For the avoidance of doubt, the term “C,_shaloalkyl’ refers to a Cy.salkyl group that has
one or more (e.g., 1, 2, 3, etc.) halo substituents, and includes, for example, -CF;,

-CH,CF3;, -CH,CH,F, etc.

For the avoidance of doubt, the term “agonist” is intended to encompass compounds
35 which are partial agonists.

Optional Provisos

In one or more aspects of the present invention (e.g., compounds, compositions,

40 compounds for use in therapy, use of compounds in the manufacture of a medicament,
methods, methods of treatment, etc.), the compounds are optionally as defined herein,
but with one or more optional provisos, as defined herein.



Cl 4-(3,5-Di chl oro-4- nethoxy- benzoyl am no) - benzoic acid 832094-08-3
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(2) A compound according to (1), with the proviso that the compound is not a compound
selected from: compounds (PP-01), (PP-02), and (PP-03), and salts, hydrates, and
solvates thereof.

5 (3) Acompound according to (1), with the proviso that the compound is not a compound
selected from: compounds (PP-01), (PP-02), (PP-03), (PP-04), (PP-05), (PP-06),
(PP-07), and (PP-08), and salts, hydrates, and solvates thereof.

# Structure Name Registry No.
\_ 4-(3,4,5-triethoxy-
PP-01 benzoylamino)- | 926257-87-6
benzoic acid

4-(3,5-Dichloro-4-
ethoxy-

C :O
OH
0 . 690982-75-3
‘©__4 benzoylamino)-
OH benzoic acid
0]
OH
0]
O__
(0]
o/
— 0
N\
N J OH

PP-02 o

O
N
H
O
N
H

4-(3,5-Dichloro-4-
methoxy-

\ 832094-08-3
_®_< benzoylamino)-
benzoic acid

4-(3,4,5-

Trimethoxy-

o
o]
|
I
o)
N
H
0O
PP-04| —O benzoylamino)- | 303796-30-7
ﬁ‘@“« benzoic acid
- methyl ester
4-(3,4,5-
0]
N
H
0
N
H

Trimethoxy-
PP-05| —O benzoylamino)- 1849-89-4
‘@’_‘/{ benzoic acid ethyl

- ester

6-(3,4,5-
Trimethoxy-

. 180339-52-0
_(‘:>__< benzoylamino)-
nicotinic acid

PP-06| —O

O :
C>>3 <
C
C

PP-03 -O©—(
c
O
O

0

6]

OC <

—0




met hyl

ester 303796-30-7 - 411 -0 Il O- PP- 05
4-(3,4,5- Trimethoxy- benzoyl am no)- benzoic acid ethyl
WO 2011/027106 PCT/GB2010/001650
-15-
# Structure Name Registry No.
—0 4-(3,4,5-
0 Trimethoxy-
PP-07 | —O 0 < 54057-51-1
N~©——{ benzoylamino)-
—0 H OH benzoic acid
—0
o o 3,4,5-Trimethoxy-
— 0 L
PP-08 N—@—/{ N-Ea-piperidine-1-1 551 065.25.7
-0 H N carbonyl)-phenyl]-
< > benzamide

10

15

20

25

30

It appears that compounds (PP-01), (PP-02), and (PP-03) are commercially available.
However, their usefulness (e.g., as RARa agonists, in method of therapy, etc., as
described herein) has not yet been published.

In one or more aspects of the present invention (e.g., compounds for use in therapy, use
of compounds in the manufacture of a medicament, methods of treatment, etc.), the
compounds are optionally as defined herein, but without the proviso regarding
compounds (PP-01), (PP-02), and (PP-03).

In one or more aspects of the present invention (e.g., compounds for use in therapy, use
of compounds in the manufacture of a medicament, methods of treatment, etc.), the
compounds are optionally as defined herein, but without the proviso regarding
compounds (PP-01), (PP-02), (PP-03), (PP-04), (PP-05), (PP-06), (PP-07), and (PP-08).

For example, a reference to a particular group of compounds “without the recited proviso
regarding compounds (PP-01), (PP-02), and (PP-03)" (e.g., for use in therapy) is intended
to be a reference to the compounds as defined, but wherein the definition no longer
includes the indicated proviso. In such cases, it is as if the indicated proviso has been
deleted from the definition of compounds, and the definition has been expanded to
encompass those compounds which otherwise would have been excluded by the
indicated proviso.

In one or more aspects of the present invention (e.g., compounds for use in therapy, use
of compounds in the manufacture of a medicament, methods of treatment, etc.), the
compounds are optionally as defined herein, with the proviso regarding compounds
(PP-01), (PP-02), and (PP-03).

In one or more aspects of the present invention (e.g., compounds for use in therapy, use
of compounds in the manufacture of a medicament, methods of treatment, etc.), the

@)
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nicotinic acid

PP-06 -0 0

PCT/GB2010/001650

compounds are optionally as defined herein, with the proviso regarding compounds
(PP-01), (PP-02), (PP-03), (PP-04), (PP-05), (PP-06), (PP-07), and (PP-08).

The Group -R'

4) A cbmpound according to any one of (1) to (3), wherein:

-R'is independently -X, -R*, -0-R*, -O-R*, -O-R®, -O-L-R®, or -O-L-R"®.

(5) A compound according to any one of (1) to (3), wherein:

-R'is independently -X, -R*, -0-R*, -O-RA, -O-R®, -O-L-R°.

(6) A compound according to any one of (1) to (3), wherein:
-R'is independently -X, -R*, -O-R*, -O-R*, or -O-R°®.

(7) A compound according to any one of (1) to (3), wherein:
-R'is independently -X, -RX, -O-R?, or -O-RC.

(8) A compound according to any one of (1) to (3), wherein:
-R'is independently -X, -R¥, or -O-R".

(9) A compound according to any one of (1) to (3), wherein:
-R" is independently -X or -R*.

(10) A compound according to any one of (1) to (3), wherein:

-R' is independently -X.

(11) A compound according to any one of (1) to (3), wherein:

-R' is independently -R*.

(12) A compound according to any one of (1) to (3), wherein:

-R' is independently -O-R*.

(13) A compound according to any one of (1) to (3), wherein:

-R' is independently -O-R".

(14) A compound according to any one of (1) to (3), wherein:

-R' is independently -O-R°.

(15) A compound according to any one of (1) to (3), wherein:

-R'" is independently -O-L-R°.

(16) A compound according to any one of (1) to (3), wherein:

-R' is independently -O-R*®.
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(17) A compound according to any one of (1) to (3), wherein:
-R' is independently -O-L-R*®.

The Group -R?

(18) A compound according to any one of (1) to (17), wherein:

-0ig, -0 OH WD 2011/ 027106PCT/ GB2010/ 001650

- 15 - # Structure Nane Registry No. PP-07 4-(3,4,5- Trinmethoxy-

PCT/GB2010/001650

-R? is independently -O-RX, -O-R", -O-R®, -O-L-R®, -O-R"?, or -O-L-R*®,

(19) A compound according to any one of (1) to (17), wherein:

-R?is independently -O-RX, -O-R", -O-R®, -O-L-R®, or -O-L-R*}.

(20) A compound according to any one of (1) to (17), wherein:

-R? is independently -O-R”, -0O-R®, -O-L-R®, or -O-L-R*®.

(21) A compound according to any one of (1) to (17), wherein:
-R? is independently -O-R*, -O-R®, or -O-L-R®,

(22) A compound according to any one of (1) to (17), wherein:
-R? is independently -O-R* or -O-R°.

(23) A compound according to any one of (1) to (17), wherein:
-R? is independently -X or -R*.

(24) A compound according to any one of (1) to (17), wherein:
-R? is independently -X.

(25) A compound according to any one of (1) to (17), wherein:
-R? is independently -R*.

(26) A compound according to any one of (1) to (17), wherein:
-R? is independently -O-R*.

(27) A compound according to any one of (1) to (17), wherein:
-R? is independently -O-R*.

(28) A compound according to any one of (1) to (17), wherein:
-R? is independently -O-RC.

(29) A compound according to any one of (1) to (17), wherein:
-R? is independently -O-L-RC.
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(30) A compound according to any one of (1) to (17), wherein:
-R? is independently -O-R*R.

(31) A compound according to any one of (1) to (17), wherein:
-R? is independently -O-L-R*R.

The Group -R®

(32) A compound according to any one of (1) to (31), wherein:
-R¥is independently -X, -R*, -O-R*, -O-R*, -O-R®, -O-L-R°, or -O-L-R*®,

(33) A compound according to any one of (1) to (31), wherein:
-R® is independently -X, -RX, -O-R*, -O-R%, -O-R®, -O-L-R°.

(34) A compound according to any one of (1) to (31), wherein:
-R? is independently -X, -R¥, -O-R¥, -O-R", or -O-R°.

(35) A compound according to any one of (1) to (31), wherein:
-R® is independently -X, -R, -O-R", or -O-R°.

(36) A compound according to any one of (1) to (31), wherein:
-R? is independently -X, -R¥, or -O-R*.

(37) A compound according to any one of (1) to (31), wherein:
-R? is independently -X or -RX.

(38) A compound according to any one of (1) to (31), wherein:
-R? is independently -X.

(39) A compound according to any one of (1) to (31), wherein:
-R? is independently -R*.

(40) A compound according to any one of (1) to (31), wherein:
-R? is independently -O-R*.

(41) A compound according to any one of (1) to (31), wherein:
-R® is independently -O-R*.

(42) A compound according to any one of (1) to (31), wherein:
-R® is independently -O-R°.

(43) A compound according to any one of (1) to (31), wherein:
-R? is independently -O-L-R°.

0

-0



410k It appears that conpounds (PP-01), (PP-02), and (PP-03) are
commercially avail abl e. However, their useful ness (e.g., as RARa agoni sts,

i n net hodwofotimerapy, etc., as described herein) has notcyaiB20eamn16s0
published. In one or nore aspects of the present invention (e.g., conpounds
for use in therapy, use of conpounds i.mg.he manufacture of a nedi canent,

nmet hods of treatnent, etc.), the conpounds are optionally as defined
herein, but w thout the proviso regardi ng conpounds (PP-01), (PP-02), and

PP- 03 t , d
Lor uoy | A e E“’?f?'ﬂg% RSt GR T AR S Rl
met hods of treagm{?rif‘ pgp '

conpounds are optionally as defined
herein, but w thout t he prOV|so regardi ng conpounds (PP-01), (PP-02),

(PP-033, (43y20<bmpduh®-a0&ordingfPafPone &R B131), dRgre(?P- 08) . 15 For exanple, a

reference to a pa R conpounds "w thout the recited proviso
regar di ng comoﬁnrs'ht?%lgﬂgi?ryo?&ﬁoa and (PP-03)" (e.g., for use in

therapy) is |ntended to be a reference to thezconpounds as defi ned, but
wher ei n t EXamE 18 Hantiduian @ g ang ted proviso. In such
cases, it is as if the |nd|cated prOV|so has been 20del eted fromthe

ot Lovd! o S5O wg‘%‘% SR Eﬁxﬁ %l’”v%%‘%%e@gz”rﬁéxﬁse?hg@g&i%?iis
3e P g

provi so. In oneRdF' ounds
for use in therRpy |nd§9€n<251t|mf‘x.08np@JﬁdsorRl tBR U RG tQRE " oar -@-hBdi canent |

Het hods of t L r?&ﬁi@"ﬁde pétidantly xhaxcmmbuocr%‘* ammcomJLq{FaLd;sgAg;ordetu gté'&lpp 03
w0 S'o”u 3“27106@%%”8?8 ;ﬁ% '%@W%%%%Lﬂf’ O and el 1y s et i nof
or o1 18" i t b WD IR PUE0 e i ey Se0 AR IR By . (PP 02) (b 09).
(PP-04), (PP-05), (PP-06), (PP-07), and (PP-08). The Goup -R1L 5 (4) A
conpound A cbinfirbuhe adddiding@o ahy 6 oft (@) toIB), whesirei n: - R1L i s i ndependently
X -RX - 0- RXRriQifRRpendknlly x -R* LORY, -BIR* IOIRFARLRC, -0-RR, or -0-L-R;

-R?is independently -X, -R¥, -O-R*, -O-R", -O-R®, -O-L-R®, -O-R*?, or -O-L-R*®;

20 -R?is independently -X, -R¥, -O-R*, -O-R", -O-R€, -O-L-R®, -O-R"?, or -O-L-R*®;
with the proviso that if: -R', -R?, and -R® are all -O-R*,
then; -R', -R?, and -R? are not all the same.

(48) A compound according to any one of (1) to (3), wherein:
25 -R'is independently -X, -R*, -O-R*, -O-R*, -O-R®, -O-L-R®, -O-R*?, or -O-L-R*®;
-R? is independently -X, -RX, -O-R*, -O-R*, -O-R®, -O-L-R®, -O-R*®, or -O-L-R*};
-R? is independently -X, -R*, -O-R*, -O-R*, -O-R®, -O-L-R®, -O-R*®, or -O-L-R"®;
with the proviso that -R', -R?, and -R?® are not all -O-R”.

30 (49) A compound according to any one of (1) to (3), wherein:
-R' is independently -X, -R*, -O-R*, -O-R*, -O-R®, or -O-L-R;
-R?is independently -O-R*, -O-R®, or -O-L-R®; and
-R%is independently -X, -R¥, -0-R*, -O-R*, -O-R€, or -O-L-R®.

35 (50) A compound according to any one of (1) to (3), wherein:
-R' is independently -X, -R*, -O-R*, -O-R", -O-R®, or -O-L-R;
-R?is independently -O-R*, -O-R®, or -O-L-R®; and
-R®is independently -X, -R¥, -O-R*, -O-R*, -O-R®, or -O-L-R;
with the proviso that -R’, -R?, and -R® are not all -O-Me; and
40 with the proviso that -R’, -R?, and -R® are not all -O-Et.



(5) A conpound according to any one of (1) to (3), wherein: 10-Rl is

i ndependently -X, -Rx, -0-Rx, -0-RA, -0-Rc, -0-L-Rc. (6) A conpound
accor di ngvoeoame7mee of (1) to (3), wherein: -Rl is indepemcotdopiesk, - RX,
-0-Rx, -0-RA, or -0-Rc. 15(7) A conpound according to any one of (1) to
(3), wherein: -Rl is independently -X-20Rx, -0-RA, or -0-Rc. (8) A conpound
according to any one of (1) to (3), wherein: -Rl is independently -X, -Rx,
orRl-o RA. ( dmﬁ(av)mmsitmdrmwadga@ewdmél@‘(gptoe(nymmemof (1) to 83) wher ei n:

- i S i ndependen: X _A.RX cording to any one
of (1) to (3), ® Eﬁegn t: B% R &%ﬁengieh% % Q{@CA conpound
according to any 'SHEeREndenyly ¢g- '%8) i's |ndependently - RX.
30(12) A conpotfdsinsieoe &@Ythﬁny%ﬂe-@mp(i@ﬂ oo(®-L-Rtherein: -RL is
indepesldently with e prolis) thiat FoMIRIdarac RO el aIp-G-R*any one of (1) to (3),

wherein: - nGePE I ) A conpound according to any
one of (1) t ?5% qﬁhﬁ?ﬂa RB ngi%"ﬁﬁgséﬁ ently -0-Rc. (15) A

conmpound according to any one of (1) to (3), wherein: 40-Rl is
i ndependefR2)y\ campouRrd ac¢arding Ao éowm@fdﬂaf@dé)r #hateinio any one of (1) to (3),
wherein: -Rl isRl |@dﬂe¢6ﬂkﬁiﬁlyyx -BXRERR* -0-RY -0-R°18) -CALRSmpound according to
any o of (1) o H\&%ﬁ CSo n tly -0-L-RAR 5 The G oup
-R2 (T@) Aco s ﬁegco 2 %%R‘ H@j@-ﬁgﬁ\&t g g c19) A conpound

afl

according - R2 BEH‘EF&WI’ g-Ris
i ndependent |y Mm)theﬁprw'ﬁpdlﬁﬁ ac%oﬁdﬁirﬁ%] argpot @l iBependent | y (22) A
conmpound accordl ng 20-R2 is |ndependently (23) A conpound according -R2 is

i ndepende F(O%?‘I &gﬁﬁ Qy elein:l Ndependently (25) A
corrpo ﬁiﬁg | Sk égp& §§ § yound according -R2 is

i ndep dent I y "Rin PPARE - Rcch ’R2 is independently (28) A
conpound accoranlglndEPeh@n“MoQﬂ%ndEﬂﬁ@tI9r @GL 99"@6\ conpound according -R2 is

i ndependent | y -R0s ikpeAdshti) SRCRF GBRRA, 0O0RA, @5 D-L-AB -

(54) A compound according to any one of (1) to (3), wherein:
20 -R' is independently -X, -R, -O-R* -O-R®, or -O-L-R®;
-R?is independently -O-R*, -O-R®, or -O-L-R®; and
-R%is independently -X, -R, -O-R* -O-R®, or -O-L-R®;
with the proviso that -R’, -R?, and -R® are not all -O-Me; and
with the proviso that -R', -R?, and -R® are not all -O-Et.
25
(55) A compound according to any one of (1) to (3), wherein:
-R' is independently -X, -RX, -O-R* -O-R®, or -O-L-R®;
-R?is independently -O-R*, -O-RC, or -O-L-R®; and
-R%is independently -X, -R¥, -O-R* -O-R®, or -O-L-R®;
30 with the proviso that if: -R', -R?, and -R® are all -O-R*,
then: -R', -R?, and -R? are not all the same.

(56) A compound according to any one of (1) to (3), wherein:
-R' is independently -X, -RX, -O-R* -0O-R®, or -O-L-RS;
35 -R?is independently -O-R*, -O-RC, or -O-L-R®; and
-R?is independently -X, -R%, -O-R*, -0-R®, or -O-L-RS;
with the proviso that -R', -R?, and -R® are not all -O-R*.

(57) A compound according to any one of (1) to (3), wherein:
40 -R' is independently -X or -R%;
-R?is independently -O-R*, -O-R, or -O-L-R®; and
-R? is independently -X or -R%;



(30) A conpound according to any one of (1) to (17), wherein: -R2 is

i ndependently -0-RAR (31) A compound according to any one of (1) to
(17), whewei2n11/B7f88 is independently -0-L-R The G oup PR3/GB2010/00{638) A
conpound according to any one of (1) to (31), wherein: 10-R3 is

i ndependently -X, -Rx, -0-Rx, -0-RA -321Re, -0-L-Re, or -0-L-R (33) A
conpound according to any one of (1) to (31), wherein: -R3 is independently

- X - Rx, {8B)RxcompbuRé.accdlrding to afy bndef. (11Lfa(( 3)4)~héreimrrpound according to any
one of (1) to (BLYin g,r,génlﬂ R3 IS |ndependently -Rx, -0-Rx, -0-RA, or

-0-Re. (35) Ac ou a an n ) to(31) whereln -R3is
i ndependent |y F%Tg %"gﬁ cgﬁ?eg ?)3 npound according to any
one of (1) to (%1193 mdmem@nﬂy-XRs is |ndependently -X, -Rx, or -0-RA

(37) Asconpound accor di ng to any one of (1) to (31), wherein: 25-R3 is

mdepende:zlég)ch und Récorll g)[oenfpﬁ@ggqgtgg?gg{hg@,g to any one of (1) to

(31) el'n: - In A conpound accordi ng to any
one of (1) to (%1? 'n‘%ﬁ 'RS i s independently -Rx. (40) A conpound
according to arf§’ léme@ﬁnqell)lyr@R "IrrO-Rh@nei n: -R3 is i ndependently -0-Rx.
(41) A conpouncR¥igependentig -any one of (1) to (31), wherein: -R3 is

i ndepgpdent |y -0-RA. (42) A corrpound according to any one of (1) to

31 wher 40 is i endent |y -0-Re. A conpound according to
iy one of 6 3y carppeuad sicarlads Ay Snett (el RN 1) 0oL Re. - 10 - (44)
A conpound acccr‘RcliSrfn;,jieD@"“:éfn‘\}"ycﬁfzh'éR *ofORE) o -©-k-BT) , wher e n R3is

i ndependent |y =®1|E%Aaep5(|d7é51)|yﬁomfrmm‘?do|&m;mﬂ9ia}gj to any one of (1) to (31),

wherein: R3 isgiReepen p,;kx—RAR Exanpl es of Sonme Particul ar
Combi ngti ons of I% %Rg&‘é}ﬁk ° R3 10(46) A conpound according to any one of

(1) t6°(3), wh&F e|n -RL is indepepdently -X, -Rx, -0-Rx, -0-RA -OR,
-0-L-Rc, - 0- RARR' igindependgrtiR-X oR:R’; s i ndependently -X, -Rx, -0-Rx, -0- RA,
-0-Rc, - 0- L- Rc-R*i8irddBendently R3-R’S -ORfepeadieRC] and X, - Rx, -0-Rx, -0-RA,

-0-Rc, -0-L-Rc.g*@iRRA tiy Qolr"RARR VL L R@ proviso that -Rl, -R2, and
-R3 are not all 8INEBegnc? X5V\Ilth the' proviso that -Rl, -R2, and R3 are

not all -0-Et. (47) A conpound accordi ng to any one of (1) to (3), wherein:
_R1 i 80i nd&hénersrrdupd agcording to apy mae of 0)1QA(3) whepdn: -0-L-Rc, -0-RAR or
-0-L-R ~Ris iirsdeipanidyntin dORA o O>R° Rx, -0-Rx, -0-RA, -0-Rc, -0-L-Rc,
-0-RAR, or 20- B ik ndepeRiangetiRYor-8-R% Bk - 0-Rx, -0-RA, -0-Rc, -0-L-Re,
-0-RAR, or -0- LRR x.
I5 independently -X or -R”;
or:
25 -R' is independently -X or -R%;
-R? is independently -O-R* or -O-R%; and
-R%is independently -O-R* or -O-R°.

(62) A compound according to any one of (1) to (3), wherein:
30 -R" is independently -O-R*;
-R? is independently -O-R*; and
-R® is independently -X or -R;
or:
-R'is independently -X or -R*;
35 -R? is independently -O-R*; and
-R? is independently -O-R”.

(63) A compound according to any one of (1) to (3), wherein:
-R' is independently -O-R*, -O-R®, or -O-L-R®;
40 -R?is independently -O-R*, -O-R®, or -O-L-R%; and
-R? is independently -X;
or:



with the proviso that if: -Rl, -R2, and -R3 are all -0-RA, then: -Rl, -R2,
and -R3 are not all the sane. (48) A conpound according to any one of (1)
to (3), wwereimi27@ds- Rl i s independently -X, -Rx, -0-RXx, pe@IB3p10/014d30,
-0-L-Rc, -0-RAR, or -0-L-R -R2 is independently -X -Rx, -0-Rx, -0-RA
-0-Rc, -0-L-Rc, -OR or -0-L-R -R3 is23ndependently -X, -Rx, -0-RX,
-0-RA, -0-Rc, -0-L-R -0-RAR, or with the proviso that -Rl, -R2, and -R3
are not all -O-RAs irdpéAdertlycrnpound according to any one of (1) to (3),

wherein: -Rl is zg@mgﬁg&;ﬂyoﬁé\_olﬁc GRRrS- a3 RA -0-Rc, or -R2is
i ndependently - I y ;: %{1 R3ch|j S i ndependent ly -X, -Rx,
00" -

-0-Rx, -0-RA, - 'ﬁéﬁde(??ndwﬂl\f'ééa 3@ ound according to any one of
(1) to (3), wherein: -Rl is independently -X -Rx, -0-Rx, -0-RA, -0-Rc, or
-R2 i s5i nd@pencampdund a@e&&ng-taal?ycon@bf (1Pt (BRwheeeint -R3 is

i ndependently -gfig ,,@@pen@e iy -O-f &fA0-RO- Rc, or with the proviso that -Ri,
-R2, and -R3 arﬁzlnot nd rgl IVB pandoé)}[gw HB the proviso that -Rl, -R2, and
-R3 are not all a'ﬁepe ey '% 8 ound according to any one of (1)
to (3), wher ei nR LSF(PQ%"?%‘&péndently -X, -Rx, -0-Rx, -0-RA, -0-Rc, or
-0-L-Rc; -R2 i®rindependently -0-RA, -0-RC, or -0-L-Rc; and -R3
i's |nqlgpendentl|;(1 M?nde‘p@ﬁdem ji%x -0-RA, -0- Rc or 5with the proviso that
if: -Rl, -R2, geg] Fgr %&1 -R2, and -R3 are not all
the sane. (52)8123'86%8% Xcgr ?{g f 5H9 one of (1) to (3), wherein: -RL
i s i ndependent I§’ is)jpdepgrdently -@R" argOFR”. - 0-Rc, or 10-R2 is i ndependent |y
-0-RA, -0-Rc, or -0-L-Rc; and R3 IS |ndependently -X, -Rx, -0-Rx, -0-RA

i gé)Rc, or ( sstmaarh'.s'mme%b&emtghafanyaleor(if%?to ??the{mg?arahmt allléO-R ?A_-
conpoundpacc in A 0Nne erein - is
indepé dently -@(2% '#d?pe“%e'ﬂx 8 “Rc, or -R2 is independently -0-RA -0-Rc,

or -0-L-Rc; andR- 'RmQ@en%@meﬁd%nﬁn‘}/ -X, -Rx, -0-RA, -0-Rc, or -0-L-Rec.
(54) A conpoundR&scm:te@en@prﬁlg-)ﬁny one of (1) to (3), wherein: 20-Rl is

i ndependently X, -Rx, -0-RA -0-Rc, or -R2 is independently -0-RA -0-Rc,
or -0-L-R; ananR:fndeEﬁn@gﬁIgeﬂdently -X, -Rx, -0-RA, -0-Rc, or with the

prowsothat -1 R3 are not all -0-Me; and with the proviso
that 2®&1, - I3n'(§ 'ﬂq@eﬁ‘i’@ﬂﬁoij%ﬂ Bndo-Et. 25 (55) A corrpound according to
any one of (1) -Rbis (rBjepententlgi-@:R~ R1 i s i ndependently -X, -Rx, -0-RA, -0-Rc,
or -R2 is independently -0-RA, -0-Rc, or -0-L-Rc; and -R3is

i ndepende Y, , Owith the proviso that
if: -RL, ?@Acc%n u%accc?rdﬁp‘to aa}' ecf({}éto (35_%5&6' , and -R3 are not all

t he sane. -R is independently -O-R*, -O-R®, or -O-L

25 -R%is independently -O-R", -O- RC, or -O-L- R°, and
-R%is independently -O-R?, -O-R®, or -O-L-R®.

(67) A compound according to any one of (1) to (3), wherein:
-R'is independently -O-R%, -O-R®, or -O-L-R®;
30 -R%is independently -O-R?, -O-R®, or -O-L-R®; and
-R%is independently -O-R", -O-R®, or -O-L-R®;
with the proviso that -R’, -R?, and -R® are not all -O-Me; and
with the proviso that -R', -R?, and -R® are not all -O-Et.

35  (88) A compound according to any one of (1) to (3), wherein:
-R' is independently -O-R*, -O-R®, or -O-L-R®;
-R?is independently -O-R*, -0-R®, or -O-L-R®; and
-R¥is independently -O-R", -O-R¢, or -O-L-R®;
with the proviso that if: -R', -R?, and -R® are all -O-R*,
40 then: -R', -R?, and -R® are not all the same.



(56) A conpound according to any one of (1) to (3), wherein: -Rl is

i ndependently -X, -Rx, -0-RA, -0-Rc, or 35-R2 is independently -0-RA,
-0-Rc, orweQelrBeioeand - R3 is i ndependently -X, -Rx, -O0PRAGB20t0RD1650r Wit h
the proviso that -Rl, -R2, and -R3 are not all -0-RA. (57) A conpound
according to any one of (1) to (3), whermzin: 40-Rl is independently -X or
-Rx; -R2 is independently -0-RA -0-Rc, or -0-L-Rc; and -R3 is
independemd)xA cc%wundlaléc‘,ord'rngZdany 65£bf(A roqcpmmﬁbmccordi ng to any one of
(1) to (3), &% 6L fhdet .-R2 is independently -0-RA,
-0-Re, or -0- -

S de den)q X (59) A conpound according
to any one of (1 'éf’l.‘){é(’g? e?eél 8%?1 "Y'l'ﬁ:le dently -X; -R2 is
i ndependent |y = -lRmd@Pem!?—W‘Oa&d -OR3, Drs-Q hifSpendent 1y -X. 10 (60) A

conpousnd accor dithghd proaisy tateRHERT hhd tR® 4r3)not wh&@-R*n: -R1 is i ndependently
-0-RA, -0-Re, or -R2is independently -0-RA, -0-Re, or -0-L-Re; and -R3 is

i ndepende ently -Xor -RX; -R2is

|ndependeziq)f‘cwq$ﬂ”d a@é%émgé? anborp_e ?fe ;]g’rfg V&? 1" i ndependent |y - 0- RA,
-0-Re, or -0-L-Rds lrmpe'lqeﬂﬁln@rﬁ)wn@ R&cor di ng to any one of (1) to (3),
wherein: -Rl isRi mq}mad@myyo -FdRAOCRC;aRd i s independently -0-RA or -0-Re;

and i's inde Y R Oq;ﬁc 25-R1 is independently -X or -Rx;
-R2 |i§| ndepen Iy 518 ﬁ&ﬁx b-ON:% and -R3 is independently -0-RA or

- 0- Re. (62) A conpound accor di ng to any one of (1) to (3), wherein:
30-Rl is {(Hdépeampaynd\accgdirg:to arpone of muméxd@me"y -RA; and -R3 is
i ndependent | y =R iglindeBsndently -O-R* or -O-R®;
-R?is independently -O-R* or -O-RC; and
15 -R®is independently -O-R” or -O-R®;
with the proviso that -R’, -R?, and -R?® are not all -O-Me; and
with the proviso that -R', -R?, and -R? are not all -O-Et.

(72) A compound according to any one of (1) to (3), wherein:
20 -R' is independently -O-R* or -O-R®;
-R?is independently -O-R* or -O-R€; and
-R®is independently -O-R” or -O-R®;
with the proviso that if: -R', -R?, and -R® are all -O-R*,
then: -R’, -R? and -R® are not all the same.
25
(73) A compound according to any one of (1) to (3), wherein:
-R' is independently -O-R* or -O-R®;
-R? is independently -O-R* or -O-R®; and
-R? is independently -O-R* or -O-R%;
30 with the proviso that -R", -R?, and -R® are not all -O-R*.

The Group -X

(74) A compound according to any one of (1) to (73), wherein:
35 each -X, if present, is independently -F, -Cl, or -Br.

(75) A compound according to any one of (1) to (73), wherein:
each -X, if present, is independently -F or -Cl.

40 (76) A compound according to any one of (1) to (73), wherein:
each -X, if present, is independently -Cl or -Br.



-R1 is independently -X or -Rx; 35-R2 is independent

ly -0-RA; and -R3 is

i ndependently -0-RA. (63) A conmpound according to any one of (1) to (3),

wher ei n: wBboi2rnndependently -0-RA, -0-Re, or 40-R2
-0-RA, -0-Re, or -0-L-Re; and -R3 is independently
i ndependently -X; -R2 is independently-240-RA -0-Re,
i ndependently -0-RA, -0-Re, or -0-L-Rc. 5(64) A conp
one of (1X71) ¢aMpountieicedrtingtbany Sné afe pRN@B)) whgreirh-

i S PCmaERend®Ndshy

-X; or: - 22 - -Rl is

or -0-L-Rc; and -R3 is
ound according to any
RA or -R2 is

i ndependent | y %wpre&nﬁqs m@@ﬂend@ﬁty} § independently -X; or: 10-Rl is

i ndependently - I ndependen
i ndependently -0-RA or -0-Rc. (65) A conBuund accor di
to (3), W& quqam#@cc@dinld@p@m@ﬁwﬂ () tog? Bawhemn: i

0-RA or -0-Rc; and -R3 is

ing to any one of (1)
s independently -0-RA

and -R8 is i ndepemdeifidresenkis imteperfdenilys-Glndependently -X; 20-R2 is

i ndependently -0-RA; and -R3 is independently -0-RA

0 R, o (53 ARl derbe ) Y St BT B Wit

i ndependent |y eechRA, if-ruesRat, ipindependepgly -Br67) A conpo
one of (1) to (3), wherein: -Rl is independently -0-
i ndepepde =0 [ -0-Re, or -0-L-Rc; and -R3 is i
- 0- Rc% ﬁ%I@rt%%_kt’w‘é"(wJ}?Aprovi so that -Rl, -R2, and -R3 ar
with the proviso that -Rl, -R2, and -R3 are not all

conpound &8Qd¥ eimrpund asesrdipado any png of (@) to3Y9), wherein:n:

(66) A conpound
i ndependently -0-RA,
L-Rc; and -R3 is
und according to any
RA, -0-Re, or 30-R2 is
ndependent |y -0-RA,
e not all -0-Me; and
-0-Et. 35(68) A

-R1 is independently

-0-RA, -0-Re, ench-R” if present, is independently saturated aliphatic C,_alky!.

15  (81) A compound according to any one of (1) to (79), wherein:

each -R?, if present, is independently -Me, -Et, -nPr, or -iPr.

(82) A compound according to any one of (1) to (79), wherein:
each -R”, if present, is independently -Me.
20
(83) A compound according to any one of (1) to (79), wherein:
each -R%, if present, is independently -Et.

(84) A compound according to any one of (1) to (79), wherein:
25 each -R?, if present, is independently -iPr.

The Group -R*

(85) A compound according to any one of (1) to (84), wherein:

30 each -R*, if present, is independently saturated aliphatic C44haloalkyl.

(86) A compound according to any one of (1) to (84), wherein:
each -RX, if present, is independently -CFs, -CH,CF3, or

35 (87) A compound according to any one of (1) to (84), wherein:
each -R*, if present, is independently -CF.

The Group -R®

40  (88) A compound according to any one of (1) to (87), wherein:

-CH,CH,F.

each -RC, if present, is independently cyclopropyl, cyclobutyl, cyclopentyl, or

cyclohexyl.



-R2 is independently -0-RA, -0-Rc, or -0-L-Rc; and -R3 is independently
-0-RA, -0-Re, or with the proviso that if: -Rl, -R2, and -R3
are all -WoBAN1/00tohen: -Rl, -R2, and -R3 are not all thecsaB2010/001638 - (69)
A conpound according to any one of (1) to (3), wherein: -Rl is

i ndependently -0-RA, -0-Rc, or -0-L-Rc;25-R2 is independently -0-RA -0-Rc,
or -0-L-Rc; and -R3 is independently -0-RA, -0-Rc, or -0-L-Rc; 5with the
provi so tka;)Adah;pouRa,aceorrdmg%amj@ngl@ft 1 pdol (87)Pwhéreir; 70) A conpound accordi ng

to any one of 9%5(

-R2 is indepenéénr{ltl:g ﬁg}ﬁﬂgfé.ﬁ% dgthIﬁTBB%gplles I'n e%en%gaé?&{t-o RA or
-0-Rc. ‘.& A conmpound according to any one of (1) to (3), wherein: -Rl is
i ndependefdQ) campundaccqrding 4o anylenseefdéhiol (§7) wheginor - 0-Rc; and 15-R3 is

i ndepefdent | y eQcHURIF préseht, idiadebepdently dybiepropidl, -R2, and -R3 are not all
-0-Me; and with the proviso that -Rl, -R2, and -R3 are not all -0-Et. (72)

A conpoun cordi n a of ( wherein: 20-Rl is
mdepende?ﬁ Eﬁ\ gracc%g%pgop #&éhﬁol(lé;? YhRRr - 0-Re; and -R3 is
mdependently eech;R “oif prgsent. lshedef:ne@de@b! ayplabutyk: -R1, -R2, and -R3 are all
-0-RA then: -Rl, -R2, and -R3 are not all the sane. 25 (73) A conpound

accor%ng g@nﬂd%& %é\l)n tt&;g%?ne mﬂ’t%l Rg B7) wRéreirs 1 ndependently -0-RA or

-R2|S|n F%e atp | tl|ndependently -0-RA or
30wi th the pr 09? hipresept. is i pegﬂanngcgp%n fiot all -0-RA The Group -X

(74) A conpound according to any one of (1) to (73), wherein: 35each -X, if
present, TaeiGiogpaidently -F, -d, or -Br. (75) A conpound according to any
one of (1) to (73), wherein: each X if present, is independently -F or

X i o A SR urH%g%%ﬁﬁafeﬁ & S 52 g © (79, wherern:each

2011/ 027106PCT)em12 JiDpPresen, is mdependently phenyl or Cgheteroaryl.

(94) A compound according to any one of (1) to (92), wherein:
each -R”®, if present, is independently phenyl, pyridinyl, pyrimidinyl, or pyridizinyl.

20
(95) A compound according to any one of (1) to (92), wherein:
each -R*R, if present, is independently phenyl! or pyridinyl.
(96) A compound according to any one of (1) to (92), wherein:
25 each -R*Rif present, is independently phenyl.

(97) A compound according to any one of (1) to (92), wherein:
each -R*R, if present, is independently pyridinyl.

30 The Group -L-

(98) A compound according to any one of (1) to (97), wherein:
each -L-, if present, is independently -CH,- or -CH,CH,-.

35 (99) A compound according to any one of (1) to (97), wherein:
each -L-, if present, is independently -CH,-.

The Groups Y and Z

40  (100) A compound according to any one of (1) to (99), wherein:
=Y- is =CR"- and -Z=is -CR".



- 24 - (77) A conpound according to any one of (1) to (73), wherein: each
-X, if present, is independently -F. (78) A compound according to any
one of (lyot2011(023)06 wherein: 5each -X, if present, is i pdemsrdenihieso- C .
(79) A conpound according to any one of (1) to (73), wherein: each -X, if
present, is independently -Br. 10 The -Geoup -RA (80) A conpound according
to any one of (1) to (79), wherein: each -RA if present, is independently
saturated aliphatic Cl4al kyl. 1g{81) A conpound according to any one of (1)
to (79), wherein: each -RA, if present, i ;\pdepgndently -Me, -Et, -nPr, or
-iPr. (82) A conpound accordi gg o} to (79), wherein: each
-RA, if present, is independentl A

one of (1) to (79), wherein: eacl’ - RA, i%v present, is independently -Et.
(84) A conpound according to an§ one of (1) to (79), wherein: 25each -RA,
if present, is independently -iPr. The G oup -Rx (85) A conpound
accor di ng(i@)?\%n%@n@ﬁcé&din%ﬂ) 48dne oM Ortei(g0) wRGremh - Rx, if present, is
i ndependent |y §?§ grzq\}_%g Qﬂ\%n-%tﬁzc Cl4hal oal kyl . (86) A conpound accordi ng
to any _one of (1)°to ﬂ), erein: each -Rx, if present, is independently
- CF3, 2CH2CF3, or - CH2CH2F. 35(87) A conpound according to any one of (1)
to (84), wherein: each -Rx, if pResent, is independently -CF3. The G oup
-Rc 40(88) A conpound according t

ny one (1pto (87), wherein:
each -Rc, if present, is inde | o |, cyclobutyl,
cycl opentyl, or cyclohexyl. WO 0271 / GR2010/ 001650 - 25 - (89) A
conpound according to any one ofk!(1) to (87),gwherein: each -Rc, if

present, is independently cycl opropyl, cyclobutyl, or cycl opentyl.

(90) A conpound according to any one of (1) to (87), wherein: 5each -Rc, if
present, i(¥02) Admogodedtgording toamyomyd of (()td)99), wbeneaund accordi ng to any one
of (1) to (87) =yWRerrRMangathis—-Re, if present, is independently cyclobutyl.
10(921 A conpound according to any one of (1) to (87), wherein: each -Rc,
if pr C;lent, i s independently cyclopentyl. The G oup -RAR 15(93) A conpound
according to any one of (1) to RY2), wherein: each -RAR, if present, is

i ndependent |y phenyl or C6hetero (94) co und according to any one
sent4 s independently phenyl,
pyridinyl, pyrimdinyl, or pyridi g#ryl. 2 5) R°conpound according to any

of (1) to (92), wherein: eachr*R

one of (1) to (92), wherein: eaghH -RAR, Rf present, is independently phenyl
or pyridinyl. (96) A compound according to any one of (1) to (92),
wherein: 25each -RAR, if present, is independently phenyl. (97) A conpound
accor di ng (183) Arspnpeendacgording & ampgne qf{drtai(¥9). WheRIL RAR i f present, is

i ndependent |y pYrisdiN¥dnd -Z=is -N=.

R3
=W 0]
2
R J-( />‘_< o
N—N R
R1

gonpound according to any

Y, .
YIS

15

The Groups -R" and -R"Y

(104) A compound according to any one of (1) to (103), wherein:
20 -R", if present, is independently -H.

(105) A compound according to any one of (1) to (103), wherein:
-R", if present, is independently -R"".

25 (106) A compound according to any one of (1) to (105), wherein:
-RY", if present, is independently -F, -Cl, -Br, -1, -Me, or -Et.



30 The Group -L- (98) A conmpound according to any one of (1) to (97),
wherein: each -L-, if present, is independently -CH2- or -CH2CH2-. 35(99) A
conpound wocordizn@et o any one of (1) to (97), wherein: eatleB2bto/0oidso
present, is independently -CF12-. The Goups Y and Z 40(100) A conpound
according to any one of (1) to (99), whpgrein: =Y- is =CRY- and -Z=is -CRz.
- 26 - (101) A conpound according to any one of (1) to (99), wherein: =Y-
i(gg):l\k mﬁﬂdl&?ﬁdo&mpo@i&acco&d:ﬂ@)o #nycenand laﬂdof(iﬂm)rl\giée;rggto any oge of ( é) to
erein =B conpound according to
any one of (1) t F?(Y B%)se%md?é?)@ndéyy P CI— M%\d -Z=1is -N=. 15 The G oups
-RY and - RYY (104) A conpound accordl ng to any one of (1) to (103),
wher ei n: (z@BmcorrmOpn@gmdmg@aan@q@eqidBrtpl(i,Dﬂ)the(rws) A conpound accor di ng
to any5one of (RY, if precéf3)s.indépengeriily -FRY,Cli f present, is independently
-RYY. WD 2011/ 027106PCT/ GB2010/ 001650 - 27 - (107) A conpound according to

any one of to wher sent .. 1 s independently -F,
-d, or %}')A‘ comp%; g%@@!%&%&’?%?’&?ﬁgﬁ WhSENone of (1) to (105).
wher ei n: 5 RYY'RI f it preesetnis indepengertlyendent |y -F or -C . (109) A compound
according to any one of (1) to (105), wherein: -RYY, if present, is

i ndepgmnde y one of (1) to (105),
vvhereﬁ %\%A p%%&%g&orcﬁngﬁg nge enﬁqﬁ? m%\kﬁ??@l) A conpound accordi ng
to any one of ('%l 'FBre(s;eLEtSS'n 8P§? ' if present, is independently
-Me. 15 The Goups -Rz and -Rzz (112) A corrpound accordi ng to any one of
(1) to ((jM.ﬂJ)L)AW@ﬁTp@hﬁd aeddrding to m;e@@mf,m)i(ts (ﬂ(;ﬁjapv\?dmntly -H. 2? (113) A
conmpound accor gbvg Y . 111), erein: -Rz, if present, is
|ndep$ dently cthzlfb%sem) 'sq%o%g%ﬁ% g‘%bor ding to any one of (1) to (113),
wherein: 25-Rzz, resezr}t i s independently -F, -, -Br, -1, -OH -0M,
- OEt, -NeThe@fgunsn-Ragd

(112) A compound according to any one of (1) to (111), wherein:
-R?, if present, is independently -H.
20
(113) A compound according to any one of (1) to (111), wherein:
-R?, if present, is independently -R%.

(114) A compound according to any one of (1) to (113), wherein:
25 -R#, if present, is independently -F, -Cl, -Br, -I, -OH, -OMe, -OEt, -Me, -Et, or
-CF,.

(115) A compound according to any one of (1) to (113), wherein:
-R%, if present, is independently -F, -Cl, -Br, -I, -OH, saturated aliphatic C.alkyl.
30
(116) A compound according to any one of (1) to (113), wherein:
-RZ, if present, is independently -F, -Cl, -Br, -I, -OH, -Me or -Et.

(117) A compound according to any one of (1) to (113), wherein:
35 -R%, if present, is independently -F, -Cl, -Br, I, or saturated aliphatic Cq.alky!.

(118) A compound according to any one of (1) to (113), wherein:
-R%, if present, is independently -F, -Cl, -Br, -I, -Me, or -Et.

40 (119) A compound according to any one of (1) to (113), wherein:
-RZ, if present, is independently -F, -Cl, -Me, or -OH.



(115) A conpound according to any one of (1) to (113), wherein: -Rzz, if

present, is independently -F, -d, -Br, -1, -OH, saturated aliphatic

C _aal kylwo2011¢(ikipy A conpound according to any one of @&x/dB2o{olib2gsp

wherein: -Rzz, if present, is independently -F, -d, -Br, -1, -OH, -M or

-Et. (117) A conpound accordi ng 48 any one of (1) to (113), wherein:

35-Rzz, if present, is independently -F, -d, -Br, -1, or saturated

\«'ZL i phat i C(gzb‘ﬂﬂ|d®£ﬂpou(ld&860rd§n@&_fwm aqm)qleim, Mﬁ)aééiﬁy gne 01|‘ (1?\/’;0 (112),
erein: -Rzz, 4% toe nge = -d, -Br, -1, -Me, or -Et.

40(119) A conpo%n'dpg%ggr?dllsﬁ%& oﬂgﬁgﬁoﬁ'emgfxr( to (113), wherein: -Rzz, if

present, is independently -F, -C, -Me, or -CH WO

2011/ 027 105RCH @BPOLOA ecasdog to 2y one afAt)to A1 tnwhrrai®: according to any one
of (1)5to (113)RZwhpresernmt; isiftispenddntipr-Bsentor -M6. | ndependently -F, -Me, or

- OH. (121) A conpound according to any one of (1) to (113), wherein:
5-Rzz, if present, is independently -F, -C r -Me. (122) A conpound

accor di ng(f@?iﬁpnmqgng]ac?qélmggo?riyl ‘E,Of\)W\)etPé?PS’ wherein: 7, it present, is

i ndependent | y -Rf, if pesent3is indepengenitidMaccor di ng to any one of (1) to (113),
wherein: -Rzz, if present, is independently -F. (124) A conpound accordi ng

to anypon ( ; [ i £a) t, is independently
- OH. i% (%Aﬁi{iﬂ&w%% a%lg rdlérﬁ’ S\j[eoofﬁ)f/toé?]@)@?ﬁ?%ﬁ.to (113), wherein:
-Rzz, if presen ,"Fgmﬁsﬁ?feﬁé pISMYF The G oups -Rw and -Rvvw 20 (126) A
conpound according to any one of (1) to (125), wherein: -Rw, if present, is
i ndepended4y A-ddmpound acdotding thamyodnEosfid) tag c18) dvingreino any one of (1) to
(125), whereinp25¢ @gs hif i %@e@%ﬂ&ent. soyndependently -Wi'. (128) A conpound

’ ) T o (1 §’

accorﬁ%ng to any one o 27), wherein: -Rww, if present, is

i ndependently -F, -d, -Br, -1, -OH -OM, -0Et, -M, -Et, or -CF3. 30
(129) A céiRSAmemposnd acerjding taagy oneofdl) to1)1Powhereip) | wherein: - Rvw, if
present, is i ndRPeinpreséntyisifidepetientyBCl. -1, or saturated aliphatic

Cl. 4al kyl . (130) A conpound according to any one of (1) to (127),
wher ei n: ?f‘ﬁ N, Lfv preseat, is independently -F, -, -Br, -1, -M, or
-Et. (131 y cording to any one of (1) to (127), wherein: -Rwy,

if pré8ent, is independently -F, -C, or -Me. 40(132) A conpound accordi ng
to any one¢128) A(cbmgoand d2dordinaeary one of R¥)\tw,(125), wheremnt , i s i ndependent |y
-F. WO 2011/ 0244 QaRedd feBS thHah@Weal -1, 29 - (133) A conpound according to

any one of (1) to (127), wherein: -e, if present, is independently -C .

(134) A conpound according to any one of (1) to (127), wherein: 5-Rw, if
present, i(g'Bi) ﬁdéﬁmweﬂﬁpgprdwe.to any one of (1) to (125), wherein:
25 -R%, if present, is independently -R"".

(128) A compound according to any one of (1) to (127), wherein:
-R™W if present, is independently -F, -Cl, -Br, -1, -OH, -OMe, -OEt, -Me, -Et, or

-CFa.
30
(129) A compound according to any one of (1) to (127), wherein:
-R™W if present, is independently -F, -Cl, -Br, -1, or saturated aliphatic Cy.salkyl.
(130) A compound according to any one of (1) to (127), wherein:
35 -R™W if present, is independently -F, -Cl, -Br, -1, -Me, or -Et.

(131) A compound according to any one of (1) to (127), wherein:
-R"W if present, is independently -F, -Cl, or -Me.

40 (132) A compound according to any one of (1) to (127), wherein:
-R™ if present, is independently -F.



The G oup -J- (135) A conpound according to any one of (1) to (134),
wherein: 10-J- is independently -C(=0)-NR"-. (136) A conpound
accor di ngvoeoamez7mee of (1) to (134), wherein: 15-J- ispcmdapendendshy
-NRN-C(=0)-. R' I N__ W > 0Y-ZR The Goups -RN and -RN' 20 (137) A
conpound according to any one of (1) to2q-136), wherein: -RNis

i ndependently -H. (138) A conpound according to any one of (1) to
(136), V\Ih]?Ta(ﬁ)l)Accﬁ.’ﬁ?daNdlaScdrdldgp@Bd}edSﬁéM(ﬂRNUZT()l@SéreAdCOﬁpgundl according to
any one o 1) _khow resent, is independently -Me or -Et.
30(140) A corrpoﬁnd laccorcﬁﬁg{ot%oél?;tdrﬁes;lu)tf/)nc'gI of (1) to (138), wherein: 2-4IN,

m f present i s independently -Me. - 30 - The Group -R (141) A corrpound
accor di ng (13 Argeneneeindaceorgiing do anviene of{Akiodi 27), where: i ndependent | y - OH,
-ORE, 5NH2, or -RN\MRdresént(is #djepéndeatipead according to any one of (1) to
(140), V\,her ein: R is independently -CH or -ORE. (143) A conpound
accordi ng n e of (1) to (140), wherein: 10-R is independently -CH.
The (’;‘roupiﬁélzci—é’/p—JE (144) A conpound according to any one of (1) to (143),
wherein: 15-RE, if present, is independently saturated aliphatic Cl.4al kyl.
(145) A cc()mﬁomtcbnmwoddbagdmgt@aryymofc(ﬂ)tbl()34)pwﬁépéi31), wherein: RE, if
preseRpy, is ind\gp@[ﬂ,@g% dénﬂ}Mb(Ob NRN. 20(146) A conpound accor di ng to any
one of (1) to (143) erein: If present, is independently -Me. The
G oup -RT1 25(147) A conpound accor ding to any one of (1) to (146)
wherein: each -RT1l, if present, R{s i ndependently saturated aliphatic

Cl. 4al kyl . (148) A conmpound acco |; g to any one of (1) to (146), wherein:

each -RT1, if present, is indepe

(136) A compound according to any one of (1) to (134), wherein:
15 -J- is independently -NR"-C(=0)-.

/2
N
2 ’R
R N =W 0]
R 0] Y—2

The Groups -R" and -R™

20
(137) A compound according to any one of (1) to (136), wherein:
-R" is independently -H.
(138) A compound according to any one of (1) to (136), wherein:
25 -RV is independently -R"N.

(139) A compound according to any one of (1) to (138), wherein:
-R™N if present, is independently -Me or -Et.

30  (140) A compound according to any one of (1) to (138), wherein:
-R™ if present, is independently -Me.



(149) A compound according to any one of (1) to (146), wherein: each -RT1,
if present, is independently -Me. The Goup NR T2R T3 (150) A conpound
accordi ngvpaoamp7mee of (1) to (149), wherein: - RBTABL810/091650

i ndependent |y pi peridino, piperizino, N (Cl_3alkyl) piperizino, or norpholi
no. 40Mol ecul ar Weight WO 2011/027106P§y/ GB2010/ 001650 - 31 - (152) A
conpound according to (151), wherein the bottomof range is 300, 325, 350,
or 400. 5[heProdp ®hpound according to (151) or (152), wherein the top of
range is 1100, 1000, 900, 800, 700, or 600. (154) A conpound according to

any one of ), to (15Q), erein the c ound_ has a.nol ecul ar wei ght of
range fror‘ﬂ‘géﬁ ‘E°§_‘p§6'68 a%o\'\rﬁ@g?gPwo%%afo@pé&g@wvﬁ?rem. (155) A conpound
according to any’ riedesendently-©H; 18RY, -NiaereNHR{ he” conpound has a RARa
activisy ratio (wth respect to atRA) of |ess than about 200; or |ess than

about 10: (piy KkdRulaRealnYo 30y o of AP (ANWARRNE 10 o7 | ess than

about 5. & _conpou glo any o to (155), wherein
t he conpound iéRs@@é}%)qe\?ae?@r@gﬁ@aﬂ s conpared to RARI 3. 20(157) A

conpound according to any one of (1) to (155), wherein the conpound is
sel ecti ve (148) ARAIRspoudd acosrpingad ahpomARy(1) to((188) whAednpound accordi ng to any

one 0ofn(1) to (ROR)inddMefHEAt _g;@ conpound is selective for RARa, as
conpared to both RAFI}{I%%and I&A . 25 (159) A conpound according to any one

of (1) to 5158), wherein the conpound has a ratio of RARa activity ratio

(with res r ) to RARr3 activity ratio (wth respect to atRA) of at
| east 10; or at l|least 20; or at least 50; or at |east 100; or at |east 200.
- 32 - Spegcidiac 9?53'3' ; ofeli .to (1), selected from
corrpoxllr%ds(?f)‘*“t)tAh%oE \.,fol ﬁg%gﬁ(:%re%g(r?%rﬁ\%gﬁa%a agﬁ) (?&n%(’:gvﬂgi%?l Ly accept abl e salts,
hydraf®s, and §3I'fR8EEMHRINEGPENEH% Saly" @ﬂ'ﬁp aUG GV cture . AAA-001 1

c
(145) A compound according to any one of (1) to (143), wherein:
-RE, if present, is independently -Me or -Et.

20 (146) A compound according to any one of (1) to (143), wherein:
-RE, if present, is independently -Me.

The Group -R"

25 (147) A compound according to any one of (1) to (146), wherein:
each -R"", if present, is independently saturated aliphatic Cy4alkyl.

(148) A compound according to any one of (1) to (146), wherein:
each -R™, if present, is independently -Me or -Et.

30
(149) A compound according to any one of (1) to (146), wherein:
each -R"", if present, is independently -Me.
The Group -NR™R™
35

(150) A compound according to any one of (1) to (149), wherein:
-NR™R" is independently piperidino, piperizino, N-(Ci.salkyl) piperizino, or
morpholino.

40 Molecular Weight

(151) A compound according to any one of (1) to (150), wherein the compound has a
molecular weight of from 295 to 1200.
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(152) A compound according to (151), wherein the bottom of range is 300, 325, 350, or
400.

(153) A compound according to (151) or (152), wherein the top of range is 1100, 1000,
900, 800, 700, or 600.

(154) A compound according to any one of (1) to (150), wherein the compound has a
molecular weight of range from 325 to 600.

Activity and Selectivity

(155) A compound according to any one of (1) to (154), wherein the compound has a
RARa activity ratio (with respect to atRA) of less than about 200; or less than about 70; or
less than about 30; or less than about 10; or less than about 5.

(156) A compound according to any one of (1) to (155), wherein the compound is
selective for RARaq, as compared to RARR.

(157) A compound according to any one of (1) to (155), wherein the compound is
selective for RARa, as compared to RARy.

(158) A compound according to any one of (1) to (155), wherein the compound is
selective for RARa, as compared to both RARB and RARYy.

(159) A compound according to any one of (1) to (158), wherein the compound has a
ratio of RARa activity ratio (with respect to atRA) to RAR activity ratio (with respect to
atRA) of at least 10; or at least 20; or at least 50; or at least 100; or at least 200.
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Specific Compounds

(160) A compound according to (1), selected from compounds of the following formulae
and pharmaceutically acceptable salts, hydrates, and solvates thereof:

Code No. | Synthesis Structure
C
0
AAA-001 1 O—o : 0
N
cl H OH
C
0
AAA-002 1 ‘:>“O 0
N < > Z
cl 0—
o
—_ 0
AAA-003 2 o 0o
N~—< H
cl H OH
C
0
AAA-004 3 >‘0 0
N——< >—4
cl H OH
ci
0
AAA-005 4 ° N_@_./{O
cl H OH
=0
0
AAA-006 5 Q—O 0
N—-< >——<
cl H OH
Ci
\ 0
0 0
AAA-007 6 Y
cl H OH
F
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Code No. | Synthesis Structure
0
0
AAA-008 7 o 0
N
o H : OH
N\
0
\ 0
AAA-009 8 ° N_@_/<°
o H OH
Ci
<k o
AAA-010 9 0 0
N
cl H : OH
Cl
0
AAA-011 10 <}0 0
N—< >——<
cl H OH
cl
0
0 0
AAA-012 11 _ N_@_«
\ ) ¢ H oH
T
H
AAA-013 12 \—OQ—N 0
cl o; : OH
Br
H
wan | 5| ol -
Br 0 OH
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Code No. | Synthesis Structure
F.C
L H
AAA-015 14 0 N C 20,
F,C 0 OH
Cl
\_ 0
AAA-016 15 o 0
N—< >——<
cl H NH,
cl
\_ o)
AAA-017 16 o] o)
N
cl H S 0—
Cl
\ 0
o) o)
AAA-018 17 \
cl H OH
cl
Cl
\_ o)
AAA-019 18 © Y o
cl H OH
F,C
\_ H
AAA-020 19 o N = O
N
F,C o) N OH
F
\_ H
AAA-021 20 o) N o)
F o; : OH
F.C
\_ (0] F
o) o)
AAA-022 21 N
ci H OH
F
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Code No. | Synthesis Structure
Br
0
AAA-023 22 o : 0
N
Br H OH
=5
0
AAA-024 23 o 0
N C> Z
cl OH
F.C
0
AAA-025 24 \—O—Q—( 0
N-< >—<
cl H OH
Tl
0
AAA-026 25 \—o—Q—( — 0
N /
cl H N “on
T
0
AAA02T | 26 \—OQ—( — 0
N—\
cl H W “on
o
0
AAA-028 07 o o
(PP-01) Y < > {
/‘—O H OH
ai
AAA-029 \_ o
28 0 0
(PP-02) N.@%
cl H OH
Ci
o
AAA-030 2 o o
(PP-03) N_Q_.{
cl H OH

(161) A compound according to (1), selected from compounds of the following formulae
and pharmaceutically acceptable salts, hydrates, and solvates thereof: AAA-001 to
AA-027.



ca ™ - 33 - Code No. Synthesis Structure AAA-008 7
11 oH

WO 2011/027106 PCT/GB2010/001650

-36-

(162) A compound according to (1), selected from compounds of the following formulae
and pharmaceutically acceptable salts, hydrates, and solvates thereof:

Code No. | Synthesis Structure

Cl
o]
AAA-031 33 >V°@_(N C con
Cl H
Cl
o]
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C) H
Cl
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Cl
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H
Cl
F3C
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-037 39 o
AAA-03 >|— , \_/_\_/ com
Cl

(o)
AAA-038 40 -0 g > zNQcozH
H
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Code No. | Synthesis Structure
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Cl
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MeO
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N COH
H
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Code No. | Synthesis Structure
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Code No. | Synthesis Structure
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Code No. | Synthesis Structure
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Code No. | Synthesis Structure
>-q
o]
- EtO
AAA-079 81 N COH
cl H :
F
>0
o)
AAA-080 82 E
N—< z—-cozu
cl H

(o]
AAA-081 83 E.O-Q_(
AW

AAA-082 84

EtO —

MeO

0
AAA- (o}
083 85 > —<§ :}—4 N—@—CO;H
H
o
AAA-084 86 EtO
N COH
H < >
o
EtO
AAA-085 87 nQ—cozu

0
AAA-086 88 0
e O




AAA-019 18 Cl 41 Cl AAA- 020 19
WO 2011/027106 PCT/GB2010/001650
-43-
Code No. | Synthesis Structure
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Code No. | Synthesis Structure
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Code No. | Synthesis Structure
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Code No. | Synthesis Structure
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Code No. | Synthesis Structure
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(163) A compound according to (1), selected from compounds of the following formulae
and pharmaceutically acceptable salts, hydrates, and solvates thereof: AAA-01 to
AA-027 and AA-031 to AA-120.

Combinations

It is appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention, which are, for brevity,
described in the context of a single embodiment, may also be provided separately or in
any suitable sub-combination. All combinations of the embodiments pertaining to the
chemical groups represented by the variables (e.g., -R’, -R?, -R®, -J-, -W=, -Y=, -Z=, -R°,
X, -R*, -R* -R®, -L-, -R" -R"N _.RW R RY _R™, -R? -R%, -RF, -R™", -NR™R™, etc.)
are specifically embraced by the present invention and are disclosed herein just as if
each and every combination was individually and explicitly disclosed, to the extent that
such combinations embrace compounds that are stable compounds (i.e., compounds that
can be isolated, characterised, and tested for biological activity). In addition, all
sub-combinations of the chemical groups listed in the embodiments describing such
variables are also specifically embraced by the present invention and are disclosed
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herein just as if each and every such sub-combination of chemical groups was
individually and explicitly disclosed herein.

Substantially Purified Forms

One aspect of the present invention pertains to AAA compounds, as described herein, in
substantially purified form and/or in a form substantially free from contaminants.

In one embodiment, the compound is in substantially purified form and/or in a form
10  substantially free from contaminants.

In one embodiment, the compound is in a substantially purified form with a purity of least

50% by weight, e.g., at least 60% by weight, e.g., at least 70% by weight, e.g., at least

80% by weight, e.g., at least 90% by weight, e.g., at least 95% by weight, e.g., at least
15  97% by weight, e.g., at least 98% by weight, e.g., at least 99% by weight.

Unless specified, the substantially purified form refers to the compound in any
stereoisomeric or enantiomeric form. For example, in one embodiment, the substantially
purified form refers to a mixture of stereoisomers, i.e., purified with respect to other

20 compounds. In one embodiment, the substantially purified form refers to one
stereoisomer, e.g., optically pure sterecisomer. In one embodiment, the substantially
purified form refers to a mixture of enantiomers. In one embodiment, the substantially
purified form refers to an equimolar mixture of enantiomers (i.e., a racemic mixture, a
racemate). In one embodiment, the substantially purified form refers to one enantiomer,

25 e.g., optically pure enantiomer.

In one embodiment, the compound is in a form substantially free from contaminants
wherein the contaminants represent no more than 50% by weight, e.g., no more than
40% by weight, e.g., no more than 30% by weight, e.g., no more than 20% by weight,

30 e.g., no more than 10% by weight, e.g., no more than 5% by weight, e.g., no more than
3% by weight, e.g., no more than 2% by weight, e.g., no more than 1% by weight.

Unless specified, the contaminants refer to other compounds, that is, other than
stereoisomers or enantiomers. In one embodiment, the contaminants refer to other

35 compounds and other stereoisomers. In one embodiment, the contaminants refer to
other compounds and the other enantiomer.

In one embodiment, the compound is in a substantially purified form with an optical purity
of at least 60% (i.e., 60% of the compound, on a molar basis, is the desired stereocisomer

40 or enantiomer, and 40% is undesired stereoisomer(s) or enantiomer), e.g., at least 70%,
e.g., at least 80%, e.g., at least 90%, e.g., at least 95%, e.g., at least 97%, e.g., at least
98%, e.g., at least 99%.
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Isomers

Certain compounds may exist in one or more particular geometric, optical, enantiomeric,
diasteriomeric, epimeric, atropic, stereoisomeric, tautomeric, conformational, or anomeric
forms, including but not limited to, cis- and trans-forms; E- and Z-forms; c-, t-, and r-
forms; endo- and exo-forms; R-, S-, and meso-forms; D- and L-forms; d- and I-forms; (+)
and (-) forms; keto-, enol-, and enolate-forms; syn- and anti-forms; synclinal- and
anticlinal-forms; a- and B-forms; axial and equatorial forms; boat-, chair-, twist-,
envelope-, and halfchair-forms; and combinations thereof, hereinafter collectively referred
to as “isomers” (or “isomeric forms”).

Note that, except as discussed below for tautomeric forms, specifically excluded from the
term “isomers,” as used herein, are structural (or constitutional) isomers (i.e., isomers
which differ in the connections between atoms rather than merely by the position of atoms
in space). For example, a reference to a methoxy group, -OCH;, is not to be construed
as a reference to its structural isomer, a hydroxymethy! group, -CH,OH. Similarly, a
reference to ortho-chlorophenyl is not to be construed as a reference to its structural
isomer, meta-chlorophenyl. However, a reference to a class of structures may well
include structurally isomeric forms falling within that class (e.g., Cy.7alkyl includes n-propy!
and iso-propyl; butyl includes n-, iso-, sec-, and tert-butyl; methoxyphenyl includes ortho-,
meta-, and para-methoxyphenyl).

The above exclusion does not pertain to tautomeric forms, for example, keto-, enol-, and
enolate-forms, as in, for example, the following tautomeric pairs: keto/enol (illustrated
below), imine/enamine, amide/imino alcohol, amidine/amidine, nitroso/oxime,
thioketone/enethiol, N-nitroso/hydroxyazo, and nitro/aci-nitro.

o N M KW o
—C—C. ==  C=C = c=c¢’
| AN / AN H* / N
keto eno! enolate

Note that specifically included in the term “isomer” are compounds with one or more
isotopic substitutions. For example, H may be in any isotopic form, including 'H, ?H (D),
and *H (T); C may be in any isotopic form, including "?C, *C, and "C; O may be in any
isotopic form, including ®O and '®0; and the like.

Unless otherwise specified, a reference to a particular compound includes all such
isomeric forms, including mixtures (e.g., racemic mixtures) thereof. Methods for the
preparation (e.g., asymmetric synthesis) and separation (e.g., fractional crystallisation
and chromatographic means) of such isomeric forms are either known in the art or are
readily obtained by adapting the methods taught herein, or known methods, in a known
manner.
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Salts

It may be convenient or desirable to prepare, purify, and/or handle a corresponding salt of
the compound, for example, a pharmaceutically-acceptable salt. Examples of

5 pharmaceutically acceptable salts are discussed in Berge et al., 1977, “Pharmaceutically
Acceptable Salts,” J. Pharm. Sci., Vol. 66, pp. 1-19.

For example, if the compound is anionic, or has a functional group which may be anionic
(e.g., -COOH may be -COQ), then a salt may be formed with a suitable cation.

10 Examples of suitable inorganic cations include, but are not limited to, alkali metal ions
such as Na* and K*, alkaline earth cations such as Ca?* and Mg*, and other cations such
as AI**. Examples of suitable organic cations include, but are not limited to, ammonium
ion (i.e., NH,") and substituted ammonium ions (e.g., NH;R", NH;R,", NHR;", NR,").
Examples of some suitable substituted ammonium ions are those derived from:

15  ethylamine, diethylamine, dicyclohexylamine, triethylamine, butylamine, ethylenediamine,
ethanolamine, diethanolamine, piperazine, benzylamine, phenylbenzylamine, choline,
meglumine, and tromethamine, as well as amino acids, such as lysine and arginine. An
example of a common quaternary ammonium ion is N(CH3),".

20 If the compound is cationic, or has a functional group which may be cationic (e.g., -NH,
may be -NHj3"), then a salt may be formed with a suitable anion. Examples of suitable
inorganic anions include, but are not limited to, those derived from the following inorganic
acids: hydrochloric, hydrobromic, hydroiodic, sulfuric, sulfurous, nitric, nitrous,
phosphoric, and phosphorous.

25
Examples of suitable organic anions include, but are not limited to, those derived from the
following organic acids: 2-acetyoxybenzoic, acetic, ascorbic, aspartic, benzoic,
camphorsulfonic, cinnamic, citric, edetic, ethanedisulfonic, ethanesulfonic, fumaric,
glucheptonic, gluconic, glutamic, glycolic, hydroxymaleic, hydroxynaphthalene carboxylic,

30 isethionic, lactic, lactobionic, lauric, maleic, malic, methanesulfonic, mucic, oleic, oxalic,
palmitic, pamoic, pantothenic, phenylacetic, phenylsulfonic, propionic, pyruvic, salicylic,
stearic, succinic, sulfanilic, tartaric, toluenesulfonic, and valeric. Examples of suitable
polymeric organic anions include, but are not limited to, those derived from the following
polymeric acids: tannic acid, carboxymethyl cellulose.

35
Unless otherwise specified, a reference to a particular compound also includes salt forms
thereof.
Hydrates and Solvates

40

It may be convenient or desirable to prepare, purify, and/or handle a corresponding
solvate of the compound. The term “solvate” is used herein in the conventional sense to
refer to a complex of solute (e.g., compound, salt of compound) and solvent. If the
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solvent is water, the solvate may be conveniently referred to as a hydrate, for example, a
mono-hydrate, a di-hydrate, a tri-hydrate, etc.

Unless otherwise specified, a reference to a particular compound also includes solvate
and hydrate forms thereof.

Chemically Protected Forms

It may be convenient or desirable to prepare, purify, and/or handle the compound in a
chemically protected form. The term “chemically protected form” is used herein in the
conventional chemical sense and pertains to a compound in which one or more reactive
functional groups are protected from undesirable chemical reactions under specified
conditions (e.g., pH, temperature, radiation, solvent, and the like). In practice, well known
chemical methods are employed to reversibly render unreactive a functional group, which
otherwise would be reactive, under specified conditions. In a chemically protected form,
one or more reactive functional groups are in the form of a protected or protecting group
(also known as a masked or masking group or a blocked or blocking group). By
protecting a reactive functional group, reactions involving other unprotected reactive
functional groups can be performed, without affecting the protected group; the protecting
group may be removed, usually in a subsequent step, without substantially affecting the
remainder of the molecule. See, for example, Protective Groups in Organic Synthesis
(T. Greene and P. Wuts; 4th Edition; John Wiley and Sons, 2006).

A wide variety of such “protecting,” “blocking,” or “masking” methods are widely used and
well known in organic synthesis. For example, a compound which has two nonequivalent
reactive functional groups, both of which would be reactive under specified conditions,
may be derivatized to render one of the functional groups “protected,” and therefore
unreactive, under the specified conditions; so protected, the compound may be used as a
reactant which has effectively only one reactive functional group. After the desired
reaction (involving the other functional group) is complete, the protected group may be
“deprotected” to return it to its original functionality.

For example, a hydroxy group may be protected as an ether (-OR) or an ester
(-OC(=0)R), for example, as: a t-butyl ether; a benzyl, benzhydryl (diphenylmethyl), or
trity! (triphenylmethyl) ether; a trimethylsilyl or t-butyldimethylsilyl ether; or an acetyl ester
(-OC(=0)CHjs, -OACc).

For example, an aldehyde or ketone group may be protected as an acetal (R-CH(OR),) or
ketal (R,C(OR),), respectively, in which the carbonyl group (>C=0) is converted to a
diether (>C(OR),), by reaction with, for example, a primary alcohol. The aldehyde or
ketone group is readily regenerated by hydrolysis using a large excess of water in the
presence of acid.

ci
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For example, an amine group may be protected, for example, as an amide (-NRCO-R) or
a urethane (-NRCO-OR), for example, as: a methyl amide (-NHCO-CHj3); a benzyloxy
amide (-NHCO-OCH,CsHs, -NH-Cbz); as a t-butoxy amide (-NHCO-OC(CHj,)s, -NH-Boc);
a 2-biphenyl-2-propoxy amide (-NHCO-OC(CH,;),CsH4CsHs, -NH-Bpoc), as a
9-fluorenylmethoxy amide (-NH-Fmoc), as a 6-nitroveratryloxy amide (-NH-Nvoc), as a
2-trimethylsilylethyloxy amide (-NH-Teoc), as a 2,2,2-trichloroethyloxy amide (-NH-Troc),
as an allyloxy amide (-NH-Alloc), as a 2(-phenylsulfonyl)ethyloxy amide (-NH-Psec); or, in
suitable cases (e.g., cyclic amines), as a nitroxide radical (>N-Oe).

For example, a carboxylic acid group may be protected as an ester for example, as: an
Ci.zalkyl ester (e.g., a methyl ester; a t-butyl ester); a C,;haloalkyl ester (e.g., a
C,.strihaloalkyl ester); a triC_7alkylsilyl-Cq.;alkyl ester; or a Cs.p0aryl-Cq.7alkyl ester (e.g., a
benzyl ester; a nitrobenzyl ester); or as an amide, for example, as a methyl amide.

For example, a thiol group may be protected as a thioether (-SR), for example, as: a
benzyl thioether; an acetamidomethyl ether (-S-CH,NHC(=0)CH,).

Prodrugs

It may be convenient or desirable to prepare, purify, and/or handle the compound in the
form of a prodrug. The term “prodrug,” as used herein, pertains to a compound which,
when metabolised (e.g., in vivo), yields the desired active compound. Typically, the
prodrug is inactive, or less active than the desired active compound, but may provide
advantageous handling, administration, or metabolic properties.

For example, some prodrugs are esters of the active compound (e.g., a physiologically
acceptable metabolically labile ester). During metabolism, the ester group (-C(=O)OR) is
cleaved to yield the active drug. Such esters may be formed by esterification, for
example, of any of the carboxylic acid groups (-C(=O)OH) in the parent compound, with,
where appropriate, prior protection of any other reactive groups present in the parent
compound, followed by deprotection if required.

Also, some prodrugs are activated enzymatically to yield the active compound, or a
compound which, upon further chemical reaction, yields the active compound (for
example, as in ADEPT, GDEPT, LIDEPT, etc.). For example, the prodrug may be a
sugar derivative or other glycoside conjugate, or may be an amino acid ester derivative.

Chemical Synthesis

Several methods for the chemical synthesis of compounds of the present invention are
described herein. These and/or other well known methods may be modified and/or
adapted in known ways in order to facilitate the synthesis of additional compounds within
the scope of the present invention.
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In one approach, certain compounds of the invention (where -J- is -C(=0)-NR"-) may
conveniently be prepared by coupling a suitably substituted benzoic acid with a suitably
protected para-amino benzoic acid compound. Deprotection gives the corresponding

5  carboxylic acid compound, which can be converted to the corresponding amide.

For example, coupling a suitably substituted benzoic acid (e.g., (1)(i)) with a suitably
protected para-amino benzoic acid compound (e.g., (1)(ii), wherein -RP denotes a
protecting group, such as -Me), gives the corresponding amide (e.g., (1)(iii)). Coupling

10  may be carried out using a variety of agents, for example oxalyl chloride in the presence
of diisopropylethylamine, triethylamine or catalytic quantities of dimethylformamide in a
solvent such as dichloromethane where coupling proceeds via the acid chloride, or by
using agents such as HATU, EEDQ, PyBOP, PyBrOP, EDC, or CDI under usual
conditions.

15
If necessary or desired, the protecting group can be removed using conventional methods
to give the carboxylic acid compound (e.g., (1)(iv)). For example, if the protecting group
(e.g., -R) is alkyl, then hydrolysis can be achieved using lithium hydroxide in a mixture of
THF or dioxane and water. If the protecting group (e.g., -R") is benzyl, it may be removed

20 by hydrogenation, for example by using hydrogen over a metal catalyst.

If necessary or desired, the carboxylic acid compound (e.g., (1)(iv)) can be converted to a
corresponding amide compound (e.g., (1)(v)), for example, by reaction with a suitable
amine.

25
An example of such a method is illustrated in the following scheme.
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In another approach, certain compounds of the invention (where -J- is -NRN-C(=0)-) may
conveniently be prepared by coupling a suitably substituted aniline with a suitably
protected and activated terephthalic acid compound. Deprotection gives the
corresponding carboxylic acid compound, which can be converted to the corresponding
amide.

For example, coupling a suitably substituted aniline (e.g., (2)(i)) with a suitably protected
terephthalic acid compound (e.g., (2)(ii), wherein -R” denotes a protecting group and -LG
denotes a leaving group), gives the corresponding amide (e.g., (2)(iii)). An example of a
suitable leaving group is halogen (e.g., Cl), and the corresponding compound may be
prepared, for example, from the corresponding benzoic acid by treatment with a variety of
reagents including thionyl chloride and oxalyl chloride. In this case, coupling may be
achieved, for example, by mixing the two components in a suitable solvent such as
dichloromethane in the presence of a base such as triethylamine or
diisopropylethylamine. Another example of a suitable leaving group is -OH. In this case,
coupling may be achieved, for example, using oxalyl chloride, HATU, EEDQ, PyBOP,
PyBrOP, CDI or EDC under usual conditions.

If necessary or desired, the protecting group can be removed using conventional methods
to give the carboxylic acid compound (e.g., (2)(iv)). For example, if the protecting group
(e.g., -RP) is alkyl, then hydrolysis can be achieved using lithium hydroxide in a mixture of
THF or dioxane and water. If the protecting group (e.g., -R") is benzyl, it may be removed
by hydrogenation, for example by using hydrogen over a metal catalyst.
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If necessary or desired, the carboxylic acid compound (e.g., (2)(iv)) can be converted to a
corresponding amide compound (e.g., (2)(v)), for example, by reaction with a suitable
amine.

An example of such a method is illustrated in the following scheme.

Scheme 2
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The benzoic acids (e.g., (1)(i)) are often commercially available, but if not, the requisite
material can be prepared from commercially available starting materials in a few steps
using conventional methods. For example, suitably protected hydroxyl-benzoic acids
may be alkylated. Deprotection gives the corresponding substituted benzoic acid.

For example, suitably protected hydroxyl-benzoic acid (e.g., (3)(i)) may be alkylated using
a base such as potassium carbonate or sodium hydride in a suitable solvent to form the
phenolate anion, which is then quenched with the requisite halide, to give the
corresponding substituted protected benzoic acid compound (e.g., (3)(ii)). The carboxylic
acid protecting group may be removed using conventional methods to give the desired
substituted benzoic acid compound (e.g., (3)(iii)). For example, if the protecting group
(e.g., -R") is alkyl, then hydrolysis can be achieved using lithium hydroxide in a mixture of
THF or dioxane and water. If the protecting group (e.g., -R") is benzyl, it may be removed
by hydrogenation, for example by using hydrogen over a metal catalyst.

An example of such a method is illustrated in the following scheme.
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The amines (e.g., (1)(ii)) are often commercially available, but if not, the requisite material
5 can be prepared from commercially available starting materials in a few steps using

conventional methods. For example, compounds where -R" is other than -H can be

prepared by reductive amination of a suitably protected 4-aminobenzoic acid derivative.

In another approach, one or more of the groups -R’, -R?, and -R® may be changed after
10  coupling. For example, debenzylation of a pendant -OCH,Ph group gives a
corresponding -OH group, which can then be alkylated.

For example, in a method similar to Scheme 1 above, when one of -R’, -R?, and -R® in the
starting material (e.g., (4)(i)) is -OCH,Ph, then, following coupling (e.g., to give (4)(iii)),

15  debenzylation (for example, using boron trichloride) converts this -OCH.Ph group to -OH
(e.g., (4)(iv)). This -OH group may be then be alkylated, for example, using a base such
as potassium carbonate or sodium hydride in a suitable solvent to form the phenolate
anion, which is then quenched with the requisite halide, to give the corresponding
alkylated compound (e.g., (4)(v)).

20
Again, if necessary or desired, the protecting group can be removed using conventional
methods to give the carboxylic acid compound (e.g., (4)(iv)). For example, if the
protecting group (e.g., -R") is alkyl, then hydrolysis can be achieved using lithium
hydroxide in a mixture of THF or dioxane and water. If the protecting group (e.g., -R”) is

25  benzyl, it may be removed by hydrogenation, for example by using hydrogen over a metal
catalyst.

Again, if necessary or desired, the carboxylic acid compound (e.g., (4)(vi)) can be
converted to a corresponding amide compound (e.g., (4)(vii)), for example, by reaction

30 with a suitable amine.

An example of such a method is illustrated in the following scheme.
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In another approach, one or more of the groups -R’, -R?, and -R® may be changed after
5 coupling. For example, a pendant -OH may be alkylated.

For example, in a method similar to that described in Scheme 2 above, one of -R', -R?,
and -R? in the starting material (e.g., (5)(i)) is -OH. Following coupling (e.g., to give
(5)(iii)), this -OH group may be then be alkylated, for example, using a base such as

10  potassium carbonate or sodium hydride in a suitable solvent to form the phenolate anion,
which is then quenched with the requisite halide, to give the corresponding alkylated
compound (5)(iv).

Again, if necessary or desired, the protecting group can be removed using conventional
15  methods to give the carboxylic acid compound (e.g., (5)(v)). For example, if the
protecting group (e.g., -RP) is alkyl, then hydrolysis can be achieved using lithium
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hydroxide in a mixture of THF or dioxane and water. If the protecting group (e.g., -R%) is
benzyl, it may be removed by hydrogenation, for example by using hydrogen over a metal
catalyst.

5 Again, if necessary or desired, the carboxylic acid compound (e.g., (5)(v)) can be
converted to a corresponding amide compound (e.g., (5)(vi)), for example, by reaction
with a suitable amine.

An example of such a method is illustrated in the following scheme.

10
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In the above methods, the core 1,4-phenylene group of the protected para-amino benzoic

15 acid compound (e.g., (1)(ii) and (4)(ii)) and of the activated terephthalic acid compound
(e.g., (2)(ii) and (5)(ii)) may bear additional substituents (e.g., -R", -R%, -R"Y), or may be
replaced with a pyridine-diyl group (e.g., =Y~ is =N- or -Z= is -N=), which may itself bear
additional substituents (e.g., -R"", -R%, -R™),
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Compositions

One aspect of the present invention pertains to a composition (e.g., a pharmaceutical
composition) comprising an AAA compound, as described herein, and a pharmaceutically
5 acceptable carrier, diluent, or excipient.

Another aspect of the present invention pertains to a method of preparing a composition
(e.g., a pharmaceutical composition) comprising admixing an AAA compound, as
described herein, and a pharmaceutically acceptable carrier, diluent, or excipient.

10
Uses

The compounds described herein are useful, for example, in the treatment of diseases
and conditions that are ameliorated by the (selective) activation of RARaq, such as, for
15  example, Alzheimer's disease.

Use in Methods of Activating Retinoic Acid Receptor a (RARa)

One aspect of the present invention pertains to a method of activating retinoic acid
20 receptor a (RARQ), in vitro or in vivo, comprising contacting RARa with an effective
amount of an AAA compound, as described herein.

One aspect of the present invention pertains to a method of selectively activating retinoic
acid receptor a (RARa) (e.g., with respect to RARB and/or RARYy), in vitro or in vivo,

25  comprising contacting RARa with an effective amount of an AAA compound, as described
herein.

In one embodiment, the method is performed in vitro.
In one embodiment, the method is performed in vivo.

30
One aspect of the present invention pertains to a method of activating retinoic acid
receptor a (RARQ) in a neuronal cell, in vitro or in vivo, comprising contacting the cell with
an effective amount of an AAA compound, as described herein.

35 One aspect of the present invention pertains to a method of selectively activating retinoic
acid receptor a (RARa) (e.g., with respect to RARB and/or RARY) in a neuronal cell,
in vitro or in vivo, comprising contacting the cell with an effective amount of an AAA
compound, as described herein.

40 In one embodiment, the AAA compound is provided in the form of a pharmaceutically
acceptable composition.
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Suitable assays for determining RARa activation are described herein and/or are known
in the art.

Use in Methods of Up-Requlating chAT, etc.

5
The AAA compounds described herein are useful in the up-regulation of chAT expression
in cortical neurons; the down-regulation of APP expression in cortical neurons, the
up-regulation of ADAM10 expression in cortical neurons; and the down-regulation of
AB40 and AB42 expression in cortical neurons.
10

One aspect of the present invention pertains to a method of up-regulating chAT
expression in a cortical neuron, comprising contacting the cortical neuron, in vitro or
in vivo, with an effective amount of an AAA compound, as described herein.

15  One aspect of the present invention pertains to a method of down-regulating APP
expression in a cortical neuron, comprising contacting the cortical neuron, in vitro or
in vivo, with an effective amount of an AAA compound, as described herein.

One aspect of the present invention pertains to a method of up-regulating ADAM10
20 expression in a cortical neuron, comprising contacting the cortical neuron, in vitro or
in vivo, with an effective amount of an AAA compound, as described herein.

One aspect of the present invention pertains to a method of down-regulating AB40 and
AB42 expression in a cortical neuron, comprising contacting the cortical neuron, in vitro or
25 invivo, with an effective amount of an AAA compound, as described herein.

In one embodiment, the method is performed in vitro.
In one embodiment, the method is performed in vivo.

30  One aspect of the present invention pertains to a method of up-regulating chAT
expression in a cortical neuron in a patient, comprising administering to the patient a
therapeutically effective amount of an AAA compound, as described herein.

One aspect of the present invention pertains to a method of down-regulating APP
35 expression in a cortical neuron in a patient, comprising administering to the patient a
therapeutically effective amount of an AAA compound, as described herein.

One aspect of the present invention pertains to a method of up-regulating ADAM10
expression in a cortical neuron in a patient, comprising administering to the patient a
40 therapeutically effective amount of an AAA compound, as described herein.
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One aspect of the present invention pertains to a method of down-regulating AB40 and
AB42 expression in a cortical neuron in a patient, comprising administering to the patient
a therapeutically effective amount of an AAA compound, as described herein.

In one embodiment, the AAA compound is provided in the form of a pharmaceutically
acceptable composition.

Suitable assays for determining up-regulation of chAT expression; down-regulation of
APP expression; up-regulation of ADAM10 expression; and down-regulation of AR40 and

AB42 expression; are described herein and/or are known in the art.

Use in Methods of Preventing Cortical Neuronal Death

The AAA compounds described herein are useful in preventing, reducing, or slowing
cortical neuronal death.

One aspect of the present invention pertains to a method of preventing, reducing, or
slowing cortical neuronal death in a patient, comprising administering to the patient a

therapeutically effective amount of an AAA compound, as described herein.

Use in Methods of Therapy

Another aspect of the present invention pertains to an AAA compound, as described
herein, for treatment of the human or animal body by therapy.

Use in the Manufacture of Medicaments

Another aspect of the present invention pertains to use of an AAA compound, as
described herein, in the manufacture of a medicament for use in treatment.

In one embodiment, the medicament comprises the AAA compound.

Methods of Treatment

Another aspect of the present invention pertains to a method of treatment comprising
administering to a patient in need of treatment a therapeutically effective amount of an
AAA compound, as described herein, preferably in the form of a pharmaceutical
composition.

It
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Conditions Treated - Conditions Mediated by RAR«

In one embodiment (e.g., of use in methods of therapy, of use in the manufacture of
medicaments, of methods of treatment), the treatment is treatment of a disease or
condition that is mediated by RARa.

Conditions Treated - Conditions Ameliorated by the Activation of RARa

In one embodiment (e.g., of use in methods of therapy, of use in the manufacture of
medicaments, of methods of treatment), the treatment is treatment of: a disease or
condition that is ameliorated by the activation of RARa.

In one embodiment (e.g., of use in methods of therapy, of use in the manufacture of
medicaments, of methods of treatment), the treatment is treatment of: a disease or
condition that is ameliorated by the selective activation of RARa (e.g., with respect to
RARB and/or RARY).

Conditions Treated

In one embodiment (e.g., of use in methods of therapy, of use in the manufacture of
medicaments, of methods of treatment), the treatment is treatment of a cognitive disorder,
memory impairment, memory deficit, senile dementia, Alzheimer's disease, early stage
Alzheimer's disease, intermediate stage Alzheimer's disease, late stage Alzheimer's
disease, cognitive impairment, or mild cognitive impairment.

In one embodiment, the treatment is treatment of Alzheimer's disease.

In one embodiment, the treatment is treatment of early stage Alzheimer's disease.

In one embodiment, the treatment is treatment of intermediate stage Alzheimer's disease.
In one embodiment, the treatment is treatment of late stage Alzheimer's disease.

In one embodiment, the treatment is treatment of cognitive impairment.
In one embodiment, the treatment is treatment of mild cognitive impairment.

Treatment

The term “treatment,” as used herein in the context of treating a condition, pertains
generally to treatment and therapy, whether of a human or an animal (e.g., in veterinary
applications), in which some desired therapeutic effect is achieved, for example, the
inhibition of the progress of the condition, and includes a reduction in the rate of progress,
a halt in the rate of progress, alleviation of symptoms of the condition, amelioration of the
condition, and cure of the condition. Treatment as a prophylactic measure (i.e.,
prophylaxis) is also included. For example, use with patients who have not yet developed
the condition, but who are at risk of developing the condition, is encompassed by the term

Code
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“treatment” (that is, treatment of condition encompasses reducing the risk of that
condition).

For example, treatment includes the prophylaxis of Aizheimer's disease, reducing the risk
of Alzheimer’s disease, alleviating the symptoms of Alzheimer's disease, etc.

The term “therapeutically-effective amount,” as used herein, pertains to that amount of a
compound, or a material, composition or dosage form comprising a compound, which is
effective for producing some desired therapeutic effect, commensurate with a reasonable
benefit/risk ratio, when administered in accordance with a desired treatment regimen.

Combination Therapies

The term “treatment” includes combination treatments and therapies, in which two or
more treatments or therapies are combined, for example, sequentially or simultaneously.
For example, the compounds described herein may also be used in combination
therapies, e.g., in conjunction with other agents. Examples of treatments and therapies
include, but are not limited to, chemotherapy (the administration of active agents,
including, e.g., drugs, antibodies (e.g., as in immunotherapy), prodrugs (e.g., as in
photodynamic therapy, GDEPT, ADEPT, etc.); surgery; radiation therapy; photodynamic
therapy; gene therapy; and controlled diets.

For example, it may be beneficial to combine treatment with a compound as described
herein with one or more other (e.g., 1, 2, 3, 4) agents or therapies, e.g., that treat
Alzheimer's disease.

One aspect of the present invention pertains to a compound as described herein, in
combination with one or more additional therapeutic agents, as described below.

The particular combination would be at the discretion of the physician who would select
dosages using his common general knowledge and dosing regimens known to a skilled
practitioner.

The agents (i.e., the compound described herein, plus one or more other agents) may be
administered simultaneously or sequentially, and may be administered in individually
varying dose schedules and via different routes. For example, when administered
sequentially, the agents can be administered at closely spaced intervals (e.g., over a
period of 5-10 minutes) or at longer intervals (e.g., 1, 2, 3, 4 or more hours apart, or even
longer periods apart where required), the precise dosage regimen being commensurate
with the properties of the therapeutic agent(s).

The agents (i.e., the compound described here, plus one or more other agents) may be
formulated together in a single dosage form, or alternatively, the individual agents may be
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formulated separately and presented together in the form of a kit, optionally with
instructions for their use.

Other Uses

The AAA compounds described herein may also be used as cell culture additives to
activate RARaq, e.g., to up-regulate chAT expression; to down-regulate APP expression;
to up-regulate ADAM10 expression; to down-regulate AB40 and AB42 expression; to
prevent, reduce, or slow cortical neuronal death.

The AAA compounds described herein may also be used, for example, as part of an in
vitro assay, for example, in order to determine whether a candidate host is likely to benefit
from treatment with the compound in question.

The AAA compounds described herein may also be used as a standard, for example, in
an assay, in order to identify other compounds, other RARa agonists, etc.

Kits

One aspect of the invention pertains to a kit comprising (a) an AAA compound as
described herein, or a composition comprising an AAA compound as described herein,
e.g., preferably provided in a suitable container and/or with suitable packaging; and

(b) instructions for use, e.g., written instructions on how to administer the compound or
composition.

The written instructions may also include a list of indications for which the active
ingredient is a suitable treatment.

Routes of Administration

The AAA compound or pharmaceutical composition comprising the AAA compound may
be administered to a subject by any convenient route of administration, whether
systemically/peripherally or topically (i.e., at the site of desired action).

Routes of administration include, but are not limited to, oral (e.g., by ingestion); buccal;
sublingual; transdermal (including, e.g., by a patch, plaster, etc.); transmucosal (including,
e.g., by a patch, plaster, etc.); intranasal (e.g., by nasal spray); ocular (e.g., by eyedrops),
pulmonary (e.g., by inhalation or insufflation therapy using, e.g., via an aerosol, e.g.,
through the mouth or nose); rectal (e.g., by suppository or enema); vaginal (e.g., by
pessary); parenteral, for example, by injection, including subcutaneous, intradermal,
intramuscular, intravenous, intraarterial, intracardiac, intrathecal, intraspinal,
intracapsular, subcapsular, intraorbital, intraperitoneal, intratracheal, subcuticular,
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intraarticular, subarachnoid, and intrasternal; by implant of a depot or reservoir, for
example, subcutaneously or intramuscularly.

The Subject/Patient

The subject/patient may be a chordate, a vertebrate, a mammal, a placental mammal, a
marsupial (e.g., kangaroo, wombat), a rodent (e.g., a guinea pig, a hamster, arat, a
mouse), murine (e.g., a mouse), a lagomorph (e.g., a rabbit), avian (e.g., a bird), canine
(e.g., adog), feline (e.g., a cat), equine (e.g., a horse), porcine (e.g., a pig), ovine (e.g., a
sheep), bovine (e.g., a cow), a primate, simian (e.g., a monkey or ape), a monkey

(e.g., marmoset, baboon), an ape (e.g., gorilla, chimpanzee, orangutang, gibbon), or a
human.

Furthermore, the subject/patient may be any of its forms of development, for example, a
foetus.

In one preferred embodiment, the subject/patient is a human.
Formulations

While it is possible for the AAA compound to be administered alone, it is preferable to
present it as a pharmaceutical formulation (e.g., composition, preparation, medicament)
comprising at least one AAA compound, as described herein, together with one or more
other pharmaceutically acceptable ingredients well known to those skilled in the art,
including, but not limited to, pharmaceutically acceptable carriers, diluents, excipients,
adjuvants, fillers, buffers, preservatives, anti-oxidants, lubricants, stabilisers, solubilisers,
surfactants (e.g., wetting agents), masking agents, colouring agents, flavouring agents,
and sweetening agents. The formulation may further comprise other active agents, for
example, other therapeutic or prophylactic agents.

Thus, the present invention further provides pharmaceutical compositions, as defined
above, and methods of making a pharmaceutical composition comprising admixing at
least one AAA compound, as described herein, together with one or more other
pharmaceutically acceptable ingredients well known to those skilled in the art, e.g.,
carriers, diluents, excipients, etc. If formulated as discrete units (e.g., tablets, etc.), each
unit contains a predetermined amount (dosage) of the compound.

The term “pharmaceutically acceptable,” as used herein, pertains to compounds,
ingredients, materials, compositions, dosage forms, etc., which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of the subject in
question (e.g., human) without excessive toxicity, irritation, allergic response, or other
problem or complication, commensurate with a reasonable benefit/risk ratio. Each
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carrier, diluent, excipient, etc. must also be “acceptable” in the sense of being compatible
with the other ingredients of the formulation.

Suitable carriers, diluents, excipients, etc. can be found in standard pharmaceutical texts,
for example, Remington's Pharmaceutical Sciences, 18th edition, Mack Publishing
Company, Easton, Pa., 1990; and Handbook of Pharmaceutical Excipients, 5th edition,
2005.

The formulations may be prepared by any methods well known in the art of pharmacy.
Such methads include the step of bringing into association the compound with a carrier
which constitutes one or more accessory ingredients. In general, the formulations are
prepared by uniformly and intimately bringing into association the compound with carriers
(e.g., liquid carriers, finely divided solid carrier, etc.), and then shaping the product, if
necessary.

The formulation may be prepared to provide for rapid or slow release; immediate,
delayed, timed, or sustained release; or a combination thereof.

Formulations may suitably be in the form of liquids, solutions (e.g., aqueous, non-
aqueous), suspensions (e.g., aqueous, non-aqueous), emulsions (e.g., oil-in-water,
water-in-oil), elixirs, syrups, electuaries, mouthwashes, drops, tablets (including, e.g.,
coated tablets), granules, powders, losenges, pastilles, capsules (including, e.g., hard
and soft gelatin capsules), cachets, pills, ampoules, boluses, suppositories, pessaries,
tinctures, gels, pastes, ointments, creams, lotions, oils, foams, sprays, mists, or aerosols.

Formulations may suitably be provided as a patch, adhesive plaster, bandage, dressing,
or the like which is impregnated with one or more compounds and optionally one or more
other pharmaceutically acceptable ingredients, including, for example, penetration,
permeation, and absorption enhancers. Formulations may also suitably be provided in
the form of a depot or reservoir.

The compound may be dissolved in, suspended in, or admixed with one or more other
pharmaceutically acceptable ingredients. The compound may be presented in a
liposome or other microparticulate which is designed to target the compound, for
example, to blood components or one or more organs.

Formulations suitable for oral administration (e.g., by ingestion) include liquids, solutions
(e.g., agueous, non-aqueous), suspensions (e.g., aqueous, non-aqueous), emulsions
(e.g., oil-in-water, water-in-oil), elixirs, syrups, electuaries, tablets, granules, powders,
capsules, cachets, pills, ampoules, boluses.

Formulations suitable for buccal administration include mouthwashes, losenges, pastilles,
as well as patches, adhesive plasters, depots, and reservoirs. Losenges typically
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comprise the compound in a flavored basis, usually sucrose and acacia or tragacanth.
Pastilles typically comprise the compound in an inert matrix, such as gelatin and glycerin,
or sucrose and acacia. Mouthwashes typically comprise the compound in a suitable
liquid carrier.

Formulations suitable for sublingual administration include tablets, losenges, pastilles,
capsules, and pills.

Formulations suitable for oral transmucosal administration include liquids, solutions (e.g.,
agueous, non-aqueous), suspensions (e.g., aqueous, non-aqueous), emulsions (e.g., oil-
in-water, water-in-oil), mouthwashes, losenges, pastilles, as well as patches, adhesive
plasters, depots, and reservoirs.

Formulations suitable for non-oral transmucosal administration include liquids, solutions
(e.g., agueous, non-aqueous), suspensions (e.g., aqueous, non-aqueous), emulsions
(e.g., oil-in-water, water-in-oil), suppositories, pessaries, gels, pastes, ointments, creams,
Iotions, oils, as well as patches, adhesive plasters, depots, and reservoirs.

Formulations suitable for transdermal administration include gels, pastes, ointments,
creams, lotions, and oils, as well as patches, adhesive plasters, bandages, dressings,
depots, and reservoirs.

Tablets may be made by conventional means, e.g., compression or moulding, optionally
with one or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the compound in a free-flowing form such as a powder
or granules, optionally mixed with one or more binders (e.g., povidone, gelatin, acacia,
sorbitol, tragacanth, hydroxypropylmethyl cellulose); fillers or diluents (e.g., lactose,
microcrystalline cellulose, calcium hydrogen phosphate); lubricants (e.g., magnesium
stearate, talc, silica); disintegrants (e.g., sodium starch glycolate, cross-linked povidone,
cross-linked sodium carboxymethyl cellulose); surface-active or dispersing or wetting
agents (e.g., sodium lauryl sulfate); preservatives (e.g., methyl p-hydroxybenzoate, propy!
p-hydroxybenzoate, sorbic acid); flavours, flavour enhancing agents, and sweeteners.
Moulded tablets may be made by moulding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent. The tablets may optionally be
coated or scored and may be formulated so as to provide slow or controlled release of the
compound therein using, for example, hydroxypropylmethyl cellulose in varying
proportions to provide the desired release profile. Tablets may optionally be provided
with a coating, for example, to affect release, for example an enteric coating, to provide
release in parts of the gut other than the stomach.

Ointments are typically prepared from the compound and a paraffinic or a water-miscible
ointment base.

89
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Creams are typically prepared from the compound and an oil-in-water cream base. If
desired, the aqueous phase of the cream base may include, for example, at least about
30% w/w of a polyhydric alcohol, i.e., an alcohol having two or more hydroxyl groups such
as propylene glycol, butane-1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol
and mixtures thereof. The topical formulations may desirably include a compound which
enhances absorption or penetration of the compound through the skin or other affected
areas. Examples of such dermal penetration enhancers include dimethylsulfoxide and
related analogues.

Emulsions are typically prepared from the compound and an oily phase, which may
optionally comprise merely an emulsifier (otherwise known as an emulgent), or it may
comprises a mixture of at least one emulsifier with a fat or an oil or with both a fat and an
oil. Preferably, a hydrophilic emulsifier is included together with a lipophilic emulsifier
which acts as a stabiliser. It is also preferred to include both an oil and a fat. Together,
the emulsifier(s) with or without stabiliser(s) make up the so-called emulsifying wax, and
the wax together with the oil and/or fat make up the so-called emulsifying ointment base
which forms the oily dispersed phase of the cream formulations.

Suitable emulgents and emulsion stabilisers include Tween 60, Span 80, cetosteary!
alcohol, myristyl alcohol, glyceryl monostearate and sodium lauryl sulfate. The choice of
suitable oils or fats for the formulation is based on achieving the desired cosmetic
properties, since the solubility of the compound in most oils likely to be used in
pharmaceutical emulsion formulations may be very low. Thus the cream should
preferably be a non-greasy, non-staining and washable product with suitable consistency
to avoid leakage from tubes or other containers. Straight or branched chain, mono- or
dibasic alky! esters such as di-isoadipate, isocetyl stearate, propylene glycol diester of
coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitate, butyl stearate,
2-ethylhexyl palmitate or a blend of branched chain esters known as Crodamol CAP may
be used, the last three being preferred esters. These may be used alone or in
combination depending on the properties required. Alternatively, high melting point lipids
such as white soft paraffin and/or liquid paraffin or other mineral oils can be used.

Formulations suitable for intranasal administration, where the carrier is a liquid, include,
for example, nasal spray, nasal drops, or by aerosol administration by nebuliser, include
aqueous or oily solutions of the compound.

Formulations suitable for intranasal administration, where the carrier is a solid, include,
for example, those presented as a coarse powder having a particle size, for example, in
the range of about 20 to about 500 microns which is administered in the manner in which
snuff is taken, i.e., by rapid inhalation through the nasal passage from a container of the
powder held close up to the nose.



111 CO2H OH Cl  AAA-091 93 5 co2H c OH AAA-092 94
o* ilik co2H

10

15

20

25

30

35

40

WO 2011/027106 PCT/GB2010/001650

-69-

Formulations suitable for pulmonary administration (e.g., by inhalation or insufflation
therapy) include those presented as an aerosol spray from a pressurised pack, with the
use of a suitable propellant, such as dichlorodifluoromethane, trichlorofluoromethane,
dichoro-tetrafluoroethane, carbon dioxide, or other suitable gases.

Formulations suitable for ocular administration include eye drops wherein the compound
is dissolved or suspended in a suitable carrier, especially an aqueous solvent for the
compound.

Formulations suitable for rectal administration may be presented as a suppository with a
suitable base comprising, for example, natural or hardened oils, waxes, fats, semi-liquid
or liquid polyols, for example, cocoa butter or a salicylate; or as a solution or suspension
for treatment by enema.

Formulations suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or spray formulations containing in addition to the
compound, such carriers as are known in the art to be appropriate.

Formulations suitable for parenteral administration (e.g., by injection), include aqueous or
non-aqueous, isotonic, pyrogen-free, sterile liquids (e.g., solutions, suspensions), in
which the compound is dissolved, suspended, or otherwise provided (e.g., in a liposome
or other microparticulate). Such liquids may additional contain other pharmaceutically
acceptable ingredients, such as anti-oxidants, buffers, preservatives, stabilisers,
bacteriostats, suspending agents, thickening agents, and solutes which render the
formulation isotonic with the blood (or other relevant bodily fluid) of the intended recipient.
Examples of excipients include, for example, water, alcohols, polyols, glycerol, vegetable
oils, and the like. Examples of suitable isotonic carriers for use in such formulations
include Sodium Chloride Injection, Ringer's Solution, or Lactated Ringer's Injection.
Typically, the concentration of the compound in the liquid is from about 1 ng/mL to about
10 pg/mL, for example from about 10 ng/ml to about 1 pg/mL. The formulations may be
presented in unit-dose or multi-dose sealed containers, for example, ampoules and vials,
and may be stored in a freeze-dried (lyophilised) condition requiring only the addition of
the sterile liquid carrier, for example water for injections, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile
powders, granules, and tablets.

Dosage

It will be appreciated by one of skill in the art that appropriate dosages of the AAA
compounds, and compositions comprising the AAA compounds, can vary from patient to
patient. Determining the optimal dosage will generally involve the balancing of the level
of therapeutic benefit against any risk or deleterious side effects. The selected dosage
level will depend on a variety of factors including, but not limited to, the activity of the

0-0
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particular AAA compound, the route of administration, the time of administration, the rate
of excretion of the AAA compound, the duration of the treatment, other drugs,
compounds, and/or materials used in combination, the severity of the condition, and the
species, sex, age, weight, condition, general health, and prior medical history of the

5 patient. The amount of AAA compound and route of administration will ultimately be at
the discretion of the physician, veterinarian, or clinician, although generally the dosage
will be selected to achieve local concentrations at the site of action which achieve the
desired effect without causing substantial harmful or deleterious side-effects.

10  Administration can be effected in one dose, continuously or intermittently (e.g., in divided
doses at appropriate intervals) throughout the course of treatment. Methods of
determining the most effective means and dosage of administration are well known to
those of skill in the art and will vary with the formulation used for therapy, the purpose of
the therapy, the target cell(s) being treated, and the subject being treated. Single or

15 multiple administrations can be carried out with the dose level and pattern being selected
by the treating physician, veterinarian, or clinician.

In general, a suitable dose of the AAA compound is in the range of about 10 pg to about
250 mg (more typically about 100 pg to about 25 mg) per kilogram body weight of the

20  subject per day. Where the compound is a salt, an ester, an amide, a prodrug, or the like,
the amount administered is calculated on the basis of the parent compound and so the
actual weight to be used is increased proportionately.
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The following examples are provided solely to illustrate the present invention and are not
intended to limit the scope of the invention, as described herein.

Abbreviations

AcOH = glacial acetic acid

aq. = aqueous

Boc = tert-butoxycarbonyl

br = broad

CDI = 1,1-carbonyldiimidazole

d = doublet

DCM = dichloromethane

DIPEA = N,N-diisopropylethylamine

DMA = N,N-dimethylacetamide

DMAP = 4-dimethylaminopyridine

DMF = N,N-dimethylformamide

DMSO = dimethylsulfoxide

EDC = 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
€g. ='no. of molar equivalents

EtOAc = ethyl acetate

h = hour(s)

HATU = 2-(7-aza-1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
HOBt = N-hydroxybenzotriazole

HPLC = high performance liquid chromatography
IPA = isopropanol

m = multiplet

MeOH = methanol

min = minute(s)

NMR = nuclear magnetic resonance

PTSA = toluene-4-sulfonic acid

quin = quintet

RT = room temperature

s = singlet

sat. = saturated

SAX = solid supported strong anion exchange resin
SCX = solid supported strong cation exchange resin
sep = septet

t = triplet

T3P = 2-propanephosphonic acid anhydride

TBAF = tetrabutylammonium fluoride

TEA = triethylamine

411
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TFA = trifluoroacetic acid
THF = tetrahydrofuran
TMSCI = trimethylchlorosilane

General Procedures

All starting materials and solvents were either obtained from commercial sources or
prepared according to literature conditions.

Hydrogenations were performed either on a Thales H-cube flow reactor or with a
suspension of the catalyst under a balloon of hydrogen.

Microwave reactions were carried out on a Personal Chemistry SmithSynthesizer
Workstation with a 300 W single mode microwave cavity.

SCX was purchased from Sigma Aldrich and washed with methanol prior to use. The
reaction mixture to be purified was first dissolved in methanol and then loaded directly
onto the SCX and washed with methanol. The desired material was then eluted by
washing with 1% NH; in methanol.

Column chromatography was performed on Silicycle pre-packed silica (230-400 mesh,
40-63 uM) cartridges.

Analytical Methods

Preparative HPLC:
The system consisted of a Gilson HPLC and an Agilent 5 um Prep-C18 21.2 x 50 mm
column. Detection was achieved using a UV detector at 254 nm. Mobile phase A: 0.1%

aqueous formic acid, Mobile phase B: 0.1% formic acid in methanol.

Method 1: Flow rate 40 mL/min. Gradient: 0.0?0.8 min 5% B; 0.8-7.3 min 5-95% B; 7.3-
8.3 min 95% B; 8.3-8.4 min 95-5% B.

"H NMR Spectroscopy:

NMR spectra were recorded using a Bruker Avance Ill ™ 400 MHz instrument, using
either residual non-deuterated solvent or tetra-methylsilane as reference.

103
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Chemical Synthesis

Synthesis 1
4-(3,5-dichloro-4-(cyclopentyloxy)benzamido)benzoic acid (AAA-001) and

5 Methyl 4-(3,5-dichloro-4- (cyclopentyloxy benzamido)benzoate ( AAA -002)

cl _ Q—Br
0o _LiOH _
HO K,CO,, DMF THF, H,0
1

Cl

o o
LiOH cl N
(coczl)2 DCM, DIPEA O\ THF/H,0 O\o H
cl

Step (i) Methyi 3,5-dichloro-4-(cyclopentyloxy)benzoate (2)
o]

0
o o E>~Br cl o

HO K,CO3, DMF 0
cl o1 Cl

Methy! 3,5-dichloro-4-hydroxybenzoate (1) (1.00 g, 4.52 mmol) was dissolved in DMF (8

10  mL) and treated with bromocyclopentane (534 uL, 4.98 mmol), followed by potassium
carbonate (937 mg, 6.79 mmol). The mixture was stirred at 80°C for 3 h and then
partitioned between EtOAc (100 mL) and H,O (100 mL). The aqueous phase was
extracted with EtOAc (50 mL) and the combined organic phases washed successively
with water (5 x 50 mL) and brine (50 mL), then dried over MgSQ, and filtered. The

15  solvent was removed in vacuo to afford methyl 3,5-dichloro-4-(cyclopentyloxy)benzoate
(2) (1.10 g, 84%): 'H NMR (400 MHz, CDCl,) 8: 7.97 (2H, s), 5.04 (1H, m), 3.90 (3H, s),
2.04-1.91 (4H, m), 1.82-1.75 (2H, m), 1.69-1.60 (2H, m).

Step (ii): 3,5-Dichloro-4-(cyc|opentyloxy)benzoic acid (3)

_LiOH _ O\
THF, H,0

Methyi 3,5-dichloro-4-(cyclopentyloxy)benzoate (2) (1.05 g, 3.63 mmol) and lithium
hydroxide (174 mg, 7.26 mmol) were combined in THF (10 mL) and water (ca. 1.5 mL)
was added dropwise until a solution formed. The resultant mixture was stirred at RT for
12 h. The THF was removed in vacuo and the residue acidified using aqueous HCI (1 M).

25  The resultant precipitate was filtered to afford 3,5-dichloro-4-(cyclopentyloxy)benzoic acid
(3) (820 mg, 82%): m/z 273 (M-H)  (ES’).

20
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Step (iii): Methyl 4-(3,5-dichIoro-4~(cyclopentyloxy)benzamido)benzoate (AAA-002)

. @*

5  (COC, DCM, DIPEA °

A solution of 3,5-dichloro-4-(cyclopentyloxy)benzoic acid (3) (100 mg, 363 umol) in DCM
(5 mL), cooled to 0°C, was treated with oxalyl chloride (63.6 uL, 727 pmol), followed by a
S5 drop of DMF. The resultant mixture was stirred for 1 h at RT. The solvent was

evaporated in vacuo and the residue dissolved in DCM (5 mL), and then treated with a
solution of methyl 4-aminobenzoate (54.9 mg, 363 umol) and DIPEA (190 uL, 1.09 mmol)
in DCM (5 mL). The reaction mixture was stirred for 12 h at RT and then partitioned
between DCM (20 mL) and aqueous HCI (20 mL, 1 M). The phases were separated and

10  the organic phase was washed successively with water (2 x 20 mL), and brine (20 mL),
dried over MgSQ,, filtered and then the solvent was removed in vacuo. The residue was
purified by silica gel chromatography (12 g, 0-100% EtOAc in isohexane) to afford methy!
4-(3,5-dichloro-4-(cyclopentyloxy)benzamido)benzoate (AAA-002) (30 mg, 20%): m/z 406
(M-H)" (ES’). NMR (400 MHz, CDCls) 6: 8.06 (2H, d), 7.85 (1H, br s), 7.82 (2H, s), 7.71

15 (2H, d), 5.05 (1H, m), 3.92 (3H, s), 2.10-1.90 (4H, m), 1.85-1.70 (2H, m), 1.70-1.60 (2H,
m).

Step (iv): 4-(3,5-Dichloro-4-( cyclopentyloxy)benzam|do)ben20|c acid (AAA-001

d LIOH /O/m
O THF/H20 o

20  4-(3,5-Dichloro-4- (cyclopentyloxy)benzamldo)benzmc acid (AAA 001) (15.0 mg, 51%)
was prepared from methyl 4-(3,5-dichloro-4-(cyclopentyloxy)benzamido)benzoate
(AAA-002) (30.0 mg, 74 pmol) using a procedure essentially the same as in Step (ii): m/z
392 (M-H)" (ES"). "H NMR (400 MHz, DMSO-ds) 8: 12.77 (1H, s), 10.58 (1H, s), 8.07 (2H,
s), 7.93 (2H, d), 7.88 (2H, d), 5.02 (1H, m), 1.90-1.60 (8H, m).

25

Synthesis 2
4-(3,5-Dichloro-4-propoxybenzamido)benzoic acid (AAA-003)

0 O)LOH
cl
N
H
Ci
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4-(3,5-Dichloro-4-propoxybenzamido)benzoic acid (AAA-003) (34 mg, 71% for final step)
was prepared in essentially the same manner as in Steps (i) and (iv) for AAA-001 except
that 3,5-dichloro-4-propoxybenzoic acid was used instead of 3,5-dichloro-4-
(cyclopentyloxy)-benzoic acid in step (ii): m/z 366 (M-H) (ES’). 'H NMR (400 MHz,

5 MeOH-d,) 5: 7.99 (4H, s), 7.85 (2H, d), 4.07 (2H, s), 3.89 (3H, s), 1.89 (2H, s), 1.12 (3H,
s).

Synthesis 3
4-(3,5-Dichloro-4-isopropoxybenzamido)benzoic acid (AAA-004)

0
o /@AOH
cl
N
PN i
s
cl
4-(3,5-Dichloro-4-isopropoxybenzamido)benzoic acid (AAA-004) (48.5 mg, 53% for final
step) was prepared in essentially the same manner as AAA-001 except that isopropyl
bromide was used instead of cyclopentyl bromide in step (i): m/z 366 (M-H) (ES"), 368

(M+H)" (ES*). 'H NMR (400 MHz, MeOH-d,) &: 8.03 (4H, m), 7.83 (2H, d), 4.77 (1H, m),
15  1.38 (6H, s).

10

Synthesis 4
4-(4-(Benzyloxy)-3,5-dichlorobenzamido)benzoic acid (AAA-005)

o]
0 Q)}\OH
cl
eg
o]
S
20  4-(4-Benzyloxy-3,5-dichlorobenzamido)benzoic acid (AAA-005) (21 mg, 46% for final
step) was prepared in essentially the same manner as for AAA-001 except that benzyl
bromide was used instead of cyclopentyl bromide in step (i): miz 414 (M-H) (ES"). 'H
NMR (400 MHz, MeOH-d,) 6: 8.03 (4H, d), 7.83 (2H, d), 7.53 (2H, d), 7.38 (3H, m), 5.15
(2H, s).
25

Synthesis 5
4-(3-Chloro-4-(cyclopentyloxy)-5-methoxybenzamido)benzoic acid (AAA-006)

o)
) OH
Meoj;:,)\
N
LT H
Ci

o)
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4-(3-Chloro-4-(cyclopentyloxy)-5-methoxybenzamido)benzoic acid (AAA-006) (56 mg,
57% for final step) was prepared in essentially the same manner as in Steps (iii) and (iv)
for AAA-001 except that 3-chloro-4-(cyclopentyloxy)-5-methoxybenzoic acid was used
instead of 3,5-dichloro-4-(cyclopentyloxy)benzoic acid in step (iii): m/z 388 (M-H)" (ES),
390 (M+H)* (ES*). 'H NMR (400 MHz, CDCl3) 6: 12.68 (1H, s), 10.41 (1H, s), 7.86 (2H,
d), 7.82 (2H, d), 7.63 (1H, d), 7.49 (1H, d), 4.95 (1H, m), 3.85 (3H, s), 1.80-1.47 (8H, m).

Synthesis 6
4-(3,5-Dichloro-4-ethoxybenzamido)-2-fluorobenzoic acid (AAA-007)

0 /@fLOH
cl
N F
H
/\ODA
cl

4-(3,5-Dichloro-4-ethoxybenzamido)-2-fluorobenzoic acid (AAA-007) (380 mg, 48% for
final step) was prepared in essentially the same manner as for AAA-001 except that ethyl
iodide was used instead of cyclopentyl bromide in step (i) and methyl 4-amino-2-
fluorobenzoate (prepared by the action of hydrogen and10% Pd/C on methyl 2-fluoro-4-
nitrobenzoate) was used instead of methyl 4-aminobenzoate in step (ii)): m/z 370 (M-H)
(ES), 372 (M+H)" (ES"). '"H NMR (400 MHz, MeOH-d,) 5: 8.01 (2H, s), 7.92 (1H, ), 7.79
(1H, d), 7.53 (1H, d), 4.18 (2H, q), 1.46 (3H, t).

Synthesis 7
4-(4-Ethoxy-3,5- d||sopropoxybenzam|do)ben201c acid (AAA-008)

AQ@*

4-(4-Ethoxy-3,5-diisopropoxybenzamrdo)benzmc acid (AAA-008) (288 mg, 57% for final
step) was prepared in essentially the same manner as in Steps (iii) and (iv) for AAA-001
except that 4-ethoxy-3,5-diisopropoxybenzoic acid (prepared in 3 steps from methyl
3,4,5-trihydroxybenzoate by sequential treatment with ethyl iodide and base, isopropyl
bromide and base and then lithium hydroxide) was used instead of 3,5-dichloro-4-
(cyclopentyloxy)benzoic acid in step (ii): m/z 400 (M-H)" (ES’), 402 (M+H)" (ES*). 'H NMR
(400 MHz, MeOH-d,) &: 8.02 (2H, d), 7.85 (2H, d), 7.28 (2H, s), 4.70 (2H, m), 4.10 (2H,
q), 1.37 (15H, m).
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Synthesis 8
4-(3,4-Diethoxy-5- |sopropoxybenzam|do)ben20|c acid (AAA-009)

Az@*J@*

4-(3,4-Diethoxy-5-isopropoxybenzamndo)benzonc acid (AAA-009) (5 mg, 15% for final

5 step) was prepared in essentially the same manner as in Steps (iij) and (iv) for AAA-001
except that 3,4-diethoxy-5-diisopropoxybenzoic acid (prepared in 3 steps from methyl
3,4,5-trihydroxybenzoate by sequential treatment with ethyl iodide and base, isopropyl
bromide and base and then lithium hydroxide, the product being a by-product of the
preparation of 4-ethoxy-3,5-diisopropoxybenzoic acid shown in the synthesis of

10  AAA-008) was used instead of 3,5-dichloro-4-(cyclopentyloxy)benzoic acid in step (iii):
m/z 386 (M-H) (ES"), 388 (M+H)" (ES"). '"H NMR (400 MHz, CDCl,) &: 8.12 (2H, d), 7.75
(2H, d), 7.08 (2H, d), 4.63 (1H, m), 4.13 (4H, m), 1.47 (3H, t), 1.40-1.36 (SH, m).

Synthesis 9
15 4-(3,5-DichIoro-4-(cyclopropylmethoxy)benzamido)benzoic acid (AAA-010)
0 o]
cl o~ cl OH
L|OH o
HO
Cl g K,CO4, DMF ©/\ THF, H,0 ©/\ & 3

3 _—_

o) 0
/©)LO/ o O)LO/ o /@/lko/
H N cl N BCl, © N
(COCly,, o) DCM  Ho

DCM, DIPEA Cl 4 Cl 5

5

ch:o3 DMF V/\O THF, Hzo V/\O

Cl
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Step (i): Methyl 4. (benzyloxy )-3,5- d|chlorobenzoate (2)

ch03 DMF ©/\

Crude methyl 4-(benzyloxy)—3,5-d|ch|orobenzoate (2) (16.9 g) was prepared from methyl
3,5-dichloro-4-hydroxybenzoate (1) (10 g, 45.2 mmol) and benzyl bromide (15.5 g, 90

5 mmol) using a procedure essentially the same as in Step (i) for AAA-001, except that the
mixture was stirred at RT for 18 h. The crude product was partially purified by silica gel
chromatography (330 g, 0-10% EtOAc/isohexane) to afford a white solid. The material
was used in the next step without further purification.

10 Step (ii): 4-(Benzyloxy)-3,5-dichlorobenzoic acid (3)
o]

cl 3
4-(Benzyloxy)-3,5-dichlorobenzoic acid (3) (12.8 g, 96% over 2 steps) was prepared from
crude 4-(benzyloxy)-3,5-dichlorobenzoate (2) (16.9 g) using a procedure essentially the
same as in Step (iv) for AAA-001: m/z 295 (M-H)  (ES’). 'H NMR (400 MHz, DMSO-d;) &:

15 7.88 (2H, s), 7.51 (2H, d), 7.44-7.37 (3H, m), 5.05 (2H, s).

Step (iii): Methyl 4-(4-(benzy|oxy)-3,5-dichlorobenzamido)benzoate (4)

Ve
O 0 /@)\0/
cl N
©/\ (COCI),, DCM, DIPEA o
©/\ cl 4

Methyl 4-(4-(benzyloxy)-3,5-dichlorobenzamido)benzoate (4) (9.81 g, 51%) was prepared

20 from 4-(benzyloxy)-3,5-dichlorobenzoic acid (3) (12.8 g, 43.2 mmol) using a procedure
essentially the same as in Step (iii) for AAA-001, except the crude product was
crystallised from isohexane/EtOAc to afford the product as a white solid. m/z 428 (M-H)
(ES). 'H NMR (400 MHz, CDCl;) 5: 8.07 (2H, d), 7.84 (2H, s), 7.73 (2H, d), 7.54 (2H, d),
7.44-7.36 (3H, m), 5.13 (2H, s), 3.92 (3H, s).

25
Step (iv). Methyl 4-(3,5- dich\oro-4 hydroxybenzamido)benzoate (5)

S R
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A solution of methyl 4-(4-(benzyloxy)-3,5-dichlorobenzamido)benzoate (4) (8.8 g, 20.5
mmol) in DCM (500 mL) was cooled to 0°C and treated dropwise with boron trichloride
(20.5 mL, 20.5 mmol, 1 M in DCM). The mixture was then allowed to stir at RT for 12 h.
The mixture was cooled in an ice bath then quenched by addition of water (150 mL). The
5 resultant mixture was partitioned between EtOAc¢ (200 mL) and H,O (100 mL). The

aqueous phase was extracted with EtOAc (2 x 75 mL) and the combined organic phases
washed successively with water (50 mL) and brine (50 mL), then dried over MgSO, and
filtered. The solvent was removed in vacuo. The residue was crystallised from
isohexane/EtOAc to afford methyl 4-(3,5-dichloro-4-hydroxybenzamido)benzoate (5)

10 (5.81g, 84%): m/z 338 (M-H)  (ES"). 'H NMR (400 MHz, DMSO-d;) 5: 11.06 (1H, s),
10.52 (1H, s), 8.06 (2H, s), 8.00 (2H, d), 7.95 (2H, d), 3.88 (3H, s).

Step (v): Methyl 4-(3,5-dichloro-4- (cyclopropylmethoxy)benzam|do)benzoate
0

N
H

K,COs, DMF
HO 2 3
. :f

Cl

15  Methyl 4-(3,5-dichIoro-4-(cyclopropylmethoxy)benzamido)benzoate (6) (120 mg, 100%)
was prepared from methyl 4-(3,5-dichloro-4-hydroxybenzamido)benzoate (5) (100 mg,
294 umol) and (bromomethyl)cyclopropane (57 pL, 588 pmol) using a procedure
essentially the same as in Step (i) for AAA-001 except the mixture was stirred at 50°C for
18 h: m/z 392 (M-H)" (ES’). '"H NMR (400 MHz, DMSOQ-dg) 6: 7.99 (4H, d), 7.85 (2H, d),
20  3.99 (2H, d), 3.90 (3H, s), 1.49-1.29 (1H, m), 0.65-0.60 (2H, m), 0.37-0.34 (2H, m).

Step (vi): 4-(3,5-Dichloro-4-(cyclopropylmethoxy)benzamido)benzoic acid (AAA-010)

o 0
° /©/U\o/ o /@U\OH
¢l N LiOH cl N
H — N
v o
cl 6 Cl

THF, H,0

25  4-(3,5-Dichloro-4-(cyclopropylmethoxy)benzamido)benzoic acid (AAA-010) (82 mg, 71%)
was prepared from methyl 4-(3,5-dichloro-4-(cyclopropylmethoxy)benzamido)-benzoate
(6) (120 mg, 304 pmol) using a procedure essentially the same as in Step (iv) for
AAA-001: m/z 378 (M-H) (ES"). 'H NMR (400 MHz, MeOH-d,) &: 8.01 (4H, d), 7.83 (2H,
d), 3.98 (2H, d), 1.40-1.30 (1H, m), 0.64-0.60 (2H, m), 0.37-0.33 (2H, m).

30
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Synthesis 10
4-(3,5-Dichloro-4-cyclobutoxybenzamido)benzoic acid (AAA-011)

0
0 /O)LOH
cl
N
L "
peg
cl
4-(3,5-Dichloro-4-cyclobutoxybenzamido)benzoic acid (AAA-011) (23 mg, 31% for final
5 step) was prepared in essentially the same manner as in Steps (v) and (vi) for AAA-010
except that bromocyclobutane was used instead of (bromomethyl)cyclopropane in step
(v): miz 378 (M-H) (ES’). '"H NMR (400 MHz, MeOH-d,) &: 8.01 (4H, d), 7.85 (2H, s),
4.78-4.71 (1H, m), 2.4-2.35 (4H, m) 1.8-1.75 (1H, m), 1.64-1.49 (1H, m).

10 Synthesis 11

4-(3,5-Dichloro-4-(pyridin-4-ylmethoxy)benzamido)benzoic acid (AAA-012)

(@]
Cl
N
H
~ °j;>)k
N .= Cl

4-(3,5-Dichloro-4-(pyridin-4-ylImethoxy)benzamido)benzoic acid (AAA-012) (47 mg, 63%
for final step) was prepared in essentially the same manner as in Steps (v) and (vi) for

15 AAA-010 except that 4-(chloromethyl)pyridine was used instead of
(bromomethyl)cyclopropane in step (v): m/z 415 [M-H] (ES"), 417 [M+H]" (ES"), 1TH NMR
(400 MHz, MeOH-d,) 5: 10.43 (1H, s), 8.92 (2H, d), 8.30 (2H, d), 8.13 (2H, s), 8.04 (2H,
d), 7.86 (2H, d), 5.54 (2H, s).
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Synthesis 12

4-(3,5-Dichloro-4-ethoxyphenylcarbamoyl)benzoic acid (AAA-013)
i)

Cl NH, o)
0 | ]
_ HO . H OH
o) o 2 I
Cl 0
5 (COCly,, DIPEA, HO
1 DCM cl 3
ii) LIOH, THF/H,O
0
H 0™
Etl, K,CO3, Cl N
3
o]
DMF o
Cl 4
0
LiOH,
THF/H,0 H OH
4 Cl N
o 0
Cl
5 Step (i): 4-(3,5-Dichloro-4-hydroxyphenylcarbamoyl)benzoic acid (4)
i)
Cl NH, 0
0 HO H OH
O/ Cl 2 Cl N
o o}
cl (COCI),, DIPEA,  HO
0 DCM Cl 3

ii) LIOH, THF/H,0

A mixture of 4-(chlorocarbonyl)benzoic acid methyl ester (1) (600 mg, ca. 3.02 mmol)
contaminated with 4-(methoxycarbonyl)benzoic acid was suspended in DCM (5 mL) and
cooled to 0°C. The mixture was treated with oxalyl chloride (529 pL, 6.04 mmol) and

10  DMF (1 drop). The resultant mixture was warmed to RT, stirred for 2 h, and then
concentrated in vacuo. The residue was dissolved in DCM (3 mL) and a suspension of 4-
amino-2,6-dichlorophenol (2) (611 mg, 2.9 mmol) in DCM (18 mL) was added. The
resultant suspension was treated with DIPEA (1.58 mL, 9.06 mmol) and was stirred at RT
overnight. The solvent was removed in vacuo and the residue partitioned between
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i nvention pertains to AAA co ounds, as described herein, impsubstantially
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lodoethane (200 pL., 2.48 mmol) was added and the reaction mixture stirred at 70°C for 3

h. The mixture was partitioned between EtOAc (150 mL) and aqueous HCI (100 mL, 1
20 M). The layers were separated and the organic layer was washed successively with

saturated aqueous NaHCQ; and water. The organic layer was dried over MgSQ,, filtered

and the solvent evaporated in vacuo. The residue was purified by silica gel

chromatography (10-25% EtOAc/isohexane) to afford Ethyl 4-(3,5-dichloro-4-

ethoxyphenylcarbamoyl)benzoate (4) (500 mg, 75% over 2 steps) as a pale pink solid:
25 m/z 380 (M-H)" (ES).

Step (iii): 4-(3,5-Dichloro-4-ethoxyphenylcarbamoyl)benzoic acid (AAA-013)

0 0
N
H 0 ) H OH
Cl N LiOH, Cl N
/\012/ o /\Oji;/ 0
Cl 4 o]

THF/H,0

Ethyl 4-(3,5-dichloro-4-ethoxyphenylcarbamoyl)benzoate (6) (109 mg, 285 umol) in THF
30 (5 mL) was treated with aqueous lithium hydroxide (1.43 mL, 1 M, 1.43 mmol) and the
mixture was stirred at RT for 5 h. The reaction mixture was partitioned between EtOAc
and aqueous HCI (1 M). The organic layer was separated and washed successively with
water and brine. The organic layer was dried over MgSO,, filtered and then concentrated
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butyl am ne, et hyl enedi am ne, ethanol am ne, di et hanol am ne, pigerazi ne,

benzyl am ne, phenyl benzyl am ol ine, meglumne, and t hﬁm' ne, as
wel | as am no acigs, sucﬂp a i Nne and argini pe. An exa of'a common
guat er nary anmoni f I )4+ LudQ! f the B f'sSxeationic, or has

a functional grosp h way be caL-l_om_(;_(- ngy be -NH3+), then a
salt may be formed® with a suitable e /9)0 Exar‘rpq esl of suitable inorganic

ani ons include, but aE?’e not JJimted to, those deri®ed fromthe foll owi ng
i norgani c acids: hydrochl or| c, hydrobrom c, hydroiodic, sulfuric,

sul f ur ous 4.@i9-DibfFoméHaletk§ph RMAidyD ber?z'ibﬂ; mm@wﬁ 314% EN%TWa@S of
sul t aple oS L ot Ry e b tge%zoétggi)e(ﬁg%da\égd from

the fo organi c a Spartic,
benzoi c, 'Qﬁ P@ﬁ?@ureéﬁﬁ{é‘ﬁi‘ktheéﬁm‘%% in SEr (g OrAWé%h XGRRISHE c,

et hanesul fnmxture, wasistirradogveglight hmfzt 442 [M- Hp(&&bhlrl cNMI@I(‘tQ(bMHz DB Qed) B,

hydr oxymaligizs, (1R § %xsg%nhtéjaé €5 €218 &), oy [2H; ), 838} (2% uhisay @H h)’:lquoc,

| act obi OI’II( néau“ c, maleic, malic, methanesulfonic, mucic, oleic, oxalic,
pal mtic, ‘pansi c, pantot henl c, phenyl acetic, phenyl sul fonic, pr opi oni c,
pyruv'e, salicylic, stearic, succinic, sulfanilic, tartaric,

t ol uenesul fonic, and val eric. ExanplSgsthesisddi t abl e pol yneri c organi ¢ ani ons

i ncl ude, but a4-@4-BfHoxy-B8-BiSEHfluBroMdINERhERNIE s by REhENIE adia (AAML0IG) POl yneri C
aci ds: tannic agid cq,bboxyrret hyl cg“zul QSeno3> Unless gkherw gg, specified,

a reference to ‘ap i cdl ar~sgpoun i%d@%p@ﬂjt fo t her eof .
Hydrates and Sqix 40 I-t——n‘&y—-be/cs aste ent o) ashe pr epare,
purify, and/or an;:e a cdfdel8Pehdi ng sogyate of the corrpougj The term
"solvate" is used hetein in the conventional sense to refer,to a conpl ex of
solute (e.qg., corrp&und, salt of corrpouncf) and solvent. If tthe WO

2011/ 027106PCT/ GB2010/ 001650 - 51 - solvent is water, the solvate may be
conveniently refarred to as a hydrate, for exanple, a nono-hydrate, a

di -hydrate, at yd?at e, etc. Unl e3s ot herw se specified, aor ef erence
to a parti gt ~sdnpound al so includ yate 5and hydrate fqg r eof .
Chem cally Prg tect‘éd Forms It maﬁ b nveni gy or 3e5| ra reg
purify, and/-or—handte~t h&¢ a 10chem—cal f orm The
term "cheni caEP$: tected ' iG used her8fR:9 p @%entl onal

chem cal sense a pertai i th a conpound i n whi ch She or nore reactive
functional groups are prot ect‘éd from undesi rabl e cheni & reactions under

specified conditions (e.g., pH, t%nperature radi ation, solvent, and the
like). In practice, well known chem cal nethods are enployed to reversibly
render unreactive a functional group, which



150t herwi se woul d be reactive, under specified conditions. In a chemcally
protected form one or nore reactive functional groups are in the formof a
pr ot ect edwonroproatmet i ng group (al so known as a masked OPCHEEHNTVPOGSOUP Or a
bl ocked or bl ocking group). By protecting a reactive functional group,
reactions involving other unprotected rgmctive functional groups can be
performed, wi thout affecting the protected group; the protecting 20group
may be renoved, usudstéy (i): a EthoxybS-aireer)8- b&ttmoraméﬂhwytten&arbésmnti ally
affecting the renalnder t he mglecule See, -xam@Ie, Protective
Groups in Organic Synthesrs and p 4th Edi tion; John

WI ey and Sons, 2006). ar| e%—cﬁg—wch/\ preecting,” "blocking," or
"maski ng" net hods are wi deI y prsed arfPH2BRA knowng n or gani ¢ synt hesi s.

For exanpl e, a compound whic has two nonequi val e t reactive functional

groups, both of which would be reactive under s ified conditions, may be

deri vat i z&hans! 28rler34gfamel wagdn eﬁtﬁdd’t'ihcﬂmssgﬁnngigM?ﬁ (85600% d.7:0 mAe!)

t her ef or e andtaebdure wagtieed thT&fretcht fAedIuﬂ@md‘l 2-cloe:5-akroplr Bt ect ed, the

]98gggyggalrse(tnh@oryaefty%eazé 4] ande d&rs .ﬁbtvlefncg 1\0\9/|JInM \9?4 xddyaedétrs&act' ve
functi onal %Oﬂéref%‘ agf) lérFé”ast%'geﬂPgEzi?? dhg-lné% ﬁ‘é[ "ﬁ% aﬁﬁ PS?ect ed" to
return it e teAr gnd avateriangithe agugouy PhﬁﬁrW@(@ﬁfﬂC@ twigepithdPAgr diig may
be pr ot ectcemtbmed argaidghases @idje wastad with ieine( drid(v@)y MgSd, filteeschand the as: a
t-butyl etsBREmt rAamBEEF Ml vachs 7 aoid Bleth Gy BGHY! |1r§3$|9§(r||f%ord?ﬁetﬁy'~:l behiaHe ( zgher

(triphgnyl hyllo, ether; a tri si Ly

tn' acddy E@tgrb 468 Sho R WMo b chist i) graﬂt{;ﬁe 254

gr oup mayq dprcHedted as an acetal (R-CHOR)2) or ketal (RZC( O?) 2),
respectively, in which the carbonyl group (>C=0) is converted to a 40

di ether (>C(OR)2), by rs?@;%ﬂ) QﬂEWoWlB 5L6¢ trﬁlﬁ@r’@iﬂteﬁwl)@mﬁr‘ié (g;ry al cohol . The

al dehyde or ketone group is reaﬁlb regenerate é?/ drol'ysis using a |large
excess of water in the plegenye aq4 Ao py)@ 201 CT/ GB2010/ 001650 -
52 - For exanple, an api /Q exanpl e, as an am de
(-NRCO-R) or a urethane (=NRCO CR WPH&% net hyl ani de

(-NHCO CH3) ; a benzyl oxy am dé (- NHCO OCH2C6H5, -NH-%Z) as a t-butoxy

ani de (- NHCO OC(CH3)3, - NH Boc) a 2- bi phenyl - 3- propoxy  ani de

( NHCs 0 CQEHRY /S hitro6tS-bis(thitt ddpmedhy ) l@énzéné @) f(1.00ge8Bh MhoIPWis didsoleed in

- NH FerC)V’ cﬁ-?(ﬁ;o Lz’érfd Eé’a {h\‘éxﬂﬁ% H(cdﬂ'él’ %b%(ﬂ)‘% @’d C) at a flow
"&é“‘t

ﬁmt e (. NEES oLl atosg Unler ey Pl g remove Fredeiia

2( - phenyl $he residye yes H}HSGBWd rrnE (20NpL)Randdien tgeateqi Witk (1 P%BU/E (82 mg, (&g
cyclic amunet) Hydsogenyas wasibdebleddiroagh thefikuje, witAlstirring st RiYlfer 2 B. The boxyl ic
aci d gp OUPmﬂBbé Wa tHér‘?hﬁ‘&E&%r@ég elﬁéfaﬁg chien Hm ?acu@s Th@rﬂeéﬂuemééwl est er

a ster: CF ,
G i PR Sl Smitoams LSl iR bR PG P-4 °
c5 20ary1b@itf'@t!9(9me@¥|l)ﬂ“f\ee(3b (4604ngy %)Iasé‘s"tll’éie sofid: rWtZrQ(?@éMZW (ESl)ery; or as
an am de, NMR (490aviipk EOMEO-a) BET.09 (2HyIs),0d:76 Bf-e), 3e87a@pl q), 12%BHet). gr oup may
be protected as a thioether (-SR), for exanple, as: a benzyl thioether; an

acet agrdonet Qyl her, (- S, CHZNHG(=0).CE13) . P b veni ent
or deg)l5 r abl eg'%éB (@ é%é*ﬂ’éﬁé?ﬁ?‘t’vq%i%ﬁ'}“%%[ﬁ%‘f‘@g V'E%ﬁﬁﬁ‘aﬁye“ gt’tﬁggt or m of
a prodrug. The term"prodrug," a§ used herein, pertains to a conpound

whi ch, when netabolised (e.g {¢N~yivo), yields the desired active
conmpound. Typically, theyRprodrug is inactive, or |essjactive than the
desired active conpound, bt may provide advanta ba’ndl i ng,

adm ni stration, or net a:pol Pc properti &Se E’& some prodrugs are
esters of the active conpoppd dyppd-. @ p gl caIIy accept abl e

met abolically labile ester) powr | ng ABtGHo srn the ester group (-C(=0)0R
is cleaved to yield the active drug. Such gsters may be forned by
esterification, for exanple, of any of the cargdoxylic acid groups

(S 2o O (iR be R RUA i (e ng?Q’z“’ﬂﬁﬁcﬁ% RBPRERILAL F OB

oun
fol | owed BYd HepteBmithERM (6% maqhtt Bnol Aﬂ’E’cP ABAe3 mgoa?%agwar &he cesulfanted
enzynat i calittyretwasystieded at RF faclS nén. cb Ethouyrd, 5-bis(trifluocompesyixaniline ¢3), (36pong,
further chem cal reaction, yields the active conpound (for 35 exanple, as
i n ADEPT, GDEPT, LIDEPT, etc.). For exanple, the prodrug may be a sugar
derivative or other glycoside conjugate, or may be an am no acid ester

derivati ve.




Chem cal Synthesis 40Several nethods for the chem cal synthesis of
conpounds of the present invention are described herein. These and/or ot her
wel | knowwormetidmemay be nodi fied and/ or adapted i n kneemomys/donssor der to
facilitate the synthesis of additional conpounds within the scope of the
present invention. W) 2011/027106PCT/ G8g010/001650 - 53 - I n one approach,
certain conpounds of the invention (where -J- is -C(=0)-NR"-) nmay

conveni ent1.32 menqi)rveasaaciad and ¢ies @sitght anigtuetvedd stired s RTtfoit 20dh. bENe piixturaci d
with a SuiAiiidenalReiod el MO ifes Winaah tict SRR HéidnreRtRlAa! | On
gi ves the '\ﬁ;agi @S%ﬁ'ﬂdl na;hSCar boxg Ic acid 50 andh ifi% [0 §§ giﬁnverted
o the corflBaonarihaersas Miacs isoros S BIN hhe, LisAoyBT Yox Qe itFiet eq
benzoi ¢ adnd thesejvent rameved)inwagye. aTheuesidue yap potifiast tydsiljsargg! ehrPmetogearyyi c
aci d cénpquoid EtAOg.in isbigxane) to affost miethyr KERA-ebowy-85-a protecting group, such
as -Me), Gjis(@fubldmeRl)bReyRARbMbyABelSodts (£)-(154 ﬂr&r;( b8&do): Iy @@ﬁjtmm]@ é@gﬂy be
carried oy i ri f .a for e 0 %r I’i&ﬂél "the
presence o WFQ%%@%@I @F’% %Gnggaéi]lé,tsﬁngms ra'ﬁﬁ{ §7§| 83] Pties of
di met hyl f k¥a@H8).iTP7d3Bovent such as di chl or onet hane where coupling
proceeds via the acid chloride, or by using agents such as HATU, EEDQ

PyBOP,1qPyBr &y (iEP@(ﬂEih&%,sLBQﬁFiﬂdb‘iMﬂéthS}W%ylwﬂBémoglgoénfzoit?%%s( Ao {¥)
desired, the protecting group canobe renoved” usi ng nventignal net ods to
give the carboxylic acid conpoundj(e.g., (1)(iv)). For exanple, if the

protecting group (e.g., -RP)

, then hydrolygis @ay b®Hachi eved
using lithium hydr i

ure obOMHF e dhoxanetand water. If the
protecting group (e.g RPY i s benzytwrab may re ved 20by

hydr ogenati on, fof @e<xanfl e by using hydrogeh™over a metal catalyst. |f
necessary or desired, tdfg carboxylic acid conpouok, (e.g., (1)(iv)) can be

converted to a correspondi g am de conpound (e.g., (1)(v)), for exanple, by

reaction W U b ] : 1 i
1 Tust r at e ij“%‘ﬁ?%*e‘f’"?%g&u%{gﬁgmgﬁ@'ﬁ&ggﬁﬁﬁ%&o c%‘@%‘%?@so 54
- Scheme 7Y% asRieRrted B'Er SLBH 4-Eesthonyid o vRIemgiYPRREWhyent i on (where
-J- is - NRRrgmeay)bgnzeate (5t 0190ang, 46 Iyndheusingedpioseidusg egsrnipihie samgiasdan| y
su_b;t B Ut eSlem i)l fonRAMGID: @/z5402 [MHH]" (EST). SEINMR 340D MER] wsedclfep ar ﬁpb% ved,i C
acid conp of\e Y r n xyl1c aci
conmpound, %\%ﬂﬁgh@ggﬁ %))ég'tggg%g'?ét)égq?gh?hrgpégﬁf(ggb@lhgggggg%&de. 10For exanpl e,
coupling a suitably substituted aniline (.e.%. , (2)(i)) with a suitably
protected terephthalic acid conpoundypthesis 15(2)(ii), wherein -RP denotes a
protecting group /4tCatifanttsipicagl)-3,5-dichiorogt-ethoxybenzamide SAAAD18Yr r espondi ng
amde (e.g., (2)(iii)). An exanple of a suitable |eaving group ps hal ogen

(e.g., d), and the c@rrespondi ngbconpound may be prepared, forllexanple,
fromthe corre ' &gnzoi j w@y treatnment with aO\/adez
15reagents inclu t hi onyl ri de &RE RMAR yI @ jdey-Ro-t his case,
coupl i ng may “bePachii eved, H,bf anpl e, bgcewn xi ng_t onponents in a
sui tabl e sol vent sf&th as dichl oronet hane in thé pPesgnce of a base such as

triethylani ne or diisopropylethylanmne. Another exanple of a suitable
| eavipg group is -@H In this case, coupling may be achieved, for exanple,

usi ng oxal i Ty . : r ., usual
condigt i ons:%lé'P?: rﬂlr?g%é%ghaor onrl%oggagﬁ%& W@ﬁﬁg’ %gmaﬁglﬁas g%ﬁjgé’dc'z&?eb“gwgvfbved
LSt ng. conPRATEaIeEWiRd Pio 6204 o108 mimed ansk BUAR (16 Mk B5 s disdesuiagt
(2)(iv)). ridureewasgtired at RTt floe 3@ min. e¢-Aminpbgnzamide ¢2)y58 mdRRR5 umodiviasl , t hen
hydr ol ysi adaédahe@thaGBiataRtmixtire vasistifbdl Bl RY €8r@h. dend mixdurdwss filtere@fandS THE or

di oxa a ter ] N . benzyl, it may be
renovad by odr e vhRBA® ey b i s R
catal yst. CRYERERMisie AARARe49)E5 o PRt 886 Whitgsold /2 das IMEHY JESD. s r e,

t he car boNMR ¢4Q0cMtz coMB Ouahdi 5( €2.61 (1H, D], i8W8) (2tlas), BB4dSHym),t7e2l (1di, &s),

cor r espondi rag2fyr9.40qeRoynd (e.g., (2)(v)), for exanple, by reaction wth
a suitable am ne. 5An exanple of such a method is illustrated in the

foll owi ng schene. 10The benzoic acids (e.g., (1)(i)) are often commercially
avai l abl e, but if not, the requisite material can be prepared from
comercially available starting materials in a few steps using conventi onal
nmet hods. For exanple, suitably protected hydroxyl -benzoic acids nay be

al kyl ated. Deprotection gives the correspondi ng substituted benzoic acid.




15For exanpl e, suitably protected hydroxyl-benzoic acid (e.g., (3)(i)) may
be al kyl ated using a base such as potassi um carbonate or sodi um hydride in
a sui t ablwoolmemtost o form t he phenol at e ani on, which i ecrleBroguenshed with
the requisite halide, to give the correspondi ng substituted protected
benzoic acid compound (e.g., (3)(ii)).-&he carboxylic acid protecting group
may be renbved using conventional nethods to give the desired 20substituted
benzoi c acid conmpound (e.qg., (3)(iiiSynthesioneexanple, if the protecting

group (. 9., - RikitiyPa KhondrDAMUbONLH G0 NGB EaR MBI Y | 1 t hi um

hydroxi de in a mxture of THF or di 0xane an 1 e protecting group
(e.g., -RP) is benzyl, it may be renoved by hydrogenation, for exanple by
using hydrogen over a netal catalyst. 25An apbme of such a nethod is
illustrated in the foll ow ng schene nes (e.g., (1)(ii)) are often
commercially available, but if not e Bequisife material 5 can be
prepared fromcommercially avat starting materials in a few steps
usi ng conventional rmethods. For exappl e, conpounds where -RN is other than

-H can be e reduc anln tion of a suit o ted

4- ani nobe%hﬁ%éggodb%e‘?rpv“a? e enza”i“ ° ﬁ Ghieabe iﬂﬂt%@rx 032)3 125 MHR%dt t he
gr oupss - Rwas -preparechia) esszewttaﬂytrwesammmgmarasvrestemwbtmHA?gOOF@xcemamsl e,
debenzyl aBisgickibroM-pBgiEhzoiOacidRasiised instdadest 306-aiehlbaspondi ng - OH group,

whi ch can & RpReRGIA kYL AiEskid BRA l -aﬁlndfcﬁlo@&emgatéwg'slug ilteagigme 1
TRaN & el b e

15debenzy datfi.@n(1H 8k 7&8@(&1}'1 d), 789 (RY. @oﬂdﬁ (2 OhB.8B3i(3;Ud)s)cHbAYEIH.9)-t hi s
-OCH2Rfp group to -OH (e.g., (4)(iv)). This -OCH group nmay be then be

al kyl ated, for exanple, using a basg pot assi um car bonate or sodi um
hydri de i at h th
quenched wi th t he e e EKLRkS {no"a' v‘reﬁlEena%m“&dﬁﬁoeaa&p%@i&%ﬁ&%hﬁl i ated.

conpound (e.g., (4)(v)) 20 Again, if necessary or desired, the protecting
group can be renoved using conventi onalorre Q give the carboxylic acid

conpound (e.g., (4)(iv)). For exanple, crotectlng group (e.g., -Re)
is alkyl, t hen hydrol ysis can be a ngCll i t hi um hydr oxi de in a

m xture of THF or di oxane and & f the protecting group (e.g., -Re) is
25benzyl, it may be reaned by hydragenation, for exanple by using hydrogen
over a netal cataly Again, if Mecessary or desired, the carboxylic

aci d conp@dttorpet- 63 5 dl@hp(wje)hqmbﬁfﬁénwm}im@@ctddem3)6@%61@@1ﬁﬂ‘@ fafi de
conpoufd ¢ fihal sted) \(«a{s prepareldan essentipllyethe b¥me @fdtinepas BOSYep (i) aidi(ivpfok e

am ne. r ng schene
WO 2011/ omgﬁﬁf g%;p %% o g@yboﬂgtih%sté aoit a@@%é “rkeff:'%ééﬁﬁg\s ap

one or 0 L°XY nzoig:acid and mq@%mlg%zw %%%128? é@&gpl ing.
For exanpinsteas qf aradiayhé- an@mptm}owe '%15!@}1 (& evefz 3B (Mehbathpt e, HiNMR (488 MYa

S|hm | ar t OMI@ids)eAcrighed, s)n1$65<(£ﬁ;¥)53 oD, sQrals?(DﬁH By, 7 SS?H dn((i' FR3 in
the spart tey4 I Is -OH Followng coupling (e.g., to
gi ve %g)(mﬂ)@ ‘?H ?ngg?%&%ﬁ%my be then be al kyl ated, for exanple, usi ng
a base such as 10pot assi um carbonate or sodi um hydride in a suitable
solvent to formthe phenol ate anion, which is then quenched with the
requisite halide, to give the correspondi ng al kyl ated conpound (5) (iv).
Again, if necessary or desired, the protecting group can be renoved using
conventional 15nmethods to give the carboxylic acid conpound (e.g., (5)(v)).
For exanple, if the protecting group (e.g., -Re) is alkyl, then hydrolysis
can be achieved using lithium WD 2011/ 027106PCT/ GB2010/ 001650 - 58 -
hydroxide in a m xture of THF or di oxane and water. |f the protecting group
(e.g., -RP) is benzyl, it may be renoved by hydrogenation, for exanple by
usi ng hydrogen over a netal catalyst. 5Again, if necessary or desired, the
carboxylic acid conpound (e.g., (5)(v)) can be converted to a correspondi ng
am de conpound (e.g., (5)(vi)), for exanple, by reaction with a suitable

am ne.



An exanple of such a nethod is illustrated in the follow ng schene. In the
above net hods, the core 1, 4-phenyl ene group of the protected para-am no
benzoi ¢ Meehd/rerwpound (e.g., (1)(ii) and (4)(ii)) andpofi/dBre102@1650at ed
terephthalic acid conmpound (e.g., (2)(ii) and (5)(ii)) may bear additional
substituents (e.g., -RYY, -Rzz, -Rww),-8%- may be replaced with a
pyridine-diyl group (e.g., =Y- is =N- or -Z=1is -N=), which may itself bear
addi tional substituents (e.g., -RYYSyntR&gis 18Rm. WO

2011/ 027106PCT/ ; = ' [ ; e of the
present inventi Sﬁ@é%%ﬁ%@?ﬁhgﬁg%ﬁﬁ@fg#é(ﬁewb}nf: °'§g§ﬁéﬁ3‘cgﬁ?i cal
conposition) conprising an AAA conmpqund as described herein, .and a
pharmaceutical |y 5acceptyable carri gi | yent, or excipient. Another aspect
of the present inpyention pertains nEt hod of prepari negFa-CopPosi ti on

(e.g., a pharnmaceuty CORposiH Lom-~conpri si ng adi xjn AAA conpound,
as described hekej d a pha—#meeu%—i—éa-lal—y accej arrier, diluent, or
exci pient. 10 Use The conpouypgds fwscri bed are useful, for

exanple, in the treathrent of diseaggs and con that &re aneliorated
by the (selective) agtivation of RARa, such as, for 15exanpl e0 Al zheiner's
di sease. Use in Methods of Activating Retinoic Acid Receptar 3 ERARa)

One aspect of the present invention pertains to a netijod Act Vating
retinoic acid 20receptor a (RARa), in vitro or© {05 € RgPTR ST Ng
contacting RARa with an effectpve dfilint of an onpound, as descri bed
herein. One aspect of the present ipﬁ%gtion'ﬁaKlal
selectively activating retinoic adig e ceptor a (RARa) (e.g., with respect
to RAIRP and/or RARy), in vitro or in vivo, 25conprising contacting RARa

Wi th an effect | ¥ep Aoty g (3dniinbarochApeRenzaBIdaLATIatnAETREREI®. I n one
enbodi ment, the nmethod is performed i@ vitro. In one enbodigrent, the method

is perforned in vivo. 30 One aspe P dHhe present inventio p/ertai ns to a
met hod of activating repinoic aci @ ceptor a (RARaQ iﬁgm onal cell, in

A e effective anount
s

vitro or in vivog conprilsing contacting the Ce
of an AAA corrpound, dé¥tribed herein.. 35One ectH of the present
i nvention pert airng-te~a net hod WT%#T@GH velyo

acfivating retinoic acid
receptor a (RARa) (egd., with respect to RARP and/or RARy) in a neuronal
cell, invitro or in vivo, conprising contacting the cell with an effective
anountsof an AAA con’pound, as described herein. 40l n one enbodi nent, the

/CV;A g 0 U}[)Q%r%ldt%nryf Q)Si-diéiﬂor‘bm-éths)/qu@hfﬂi@écia (nf@awggm.tzh @ahbly aslw pmEARDI ef o
SITI _
et or mi ni AR c SodF mpRE /s AR e ad Tleny Kf‘fgg%‘z rdf e e e

art. Use PFANGBIMYYEE Was eire’daud AR RHerdn Ke addition of YAARMIRBounds
descri bed nethdbenzaate (Rs@P0md, n.21remap i BYIE (Atnilon Toe resultingeteps @asgon in
cortig@l REMliGMWas bitfec@emigiagsd 73 ih.op MPHCARB newWaRSHided ahd st@ingi cal

neurons, BgniRa G i 2 Mn QRN EXRE 23RA084 Wit R Efler. "R B18RicaNd

t he down-regu n expression_rn cortical neurons. One
aspect of Ia(y%éwmx waghg WiHW!ﬁ&ef@mXﬁgmLAi ‘i‘f@dt%e?ﬁﬂﬁbhég‘e[ﬂd ﬂiﬁ-tp%ﬁa}’%ﬁ 75 chAT
expr essi oevapprateddr vaatal The yetbow rasisiwerwasi pugfied by sitiea grj chromnategrapyA40@eur on,
in vitro @r100% EtoAs indhexank)&d bfsrt invethyd AQeEtdictilora-Shdxybepaiad)-2-as
L
cont act i nd-¥HdHe &) ¢ 04PN ro§1":(x1 dal'?r‘“{a (89' SJﬁJgﬁ'%Sﬁgéﬁﬂ’e?)f%g?i ve
anount of (3, HAR4G Grhdund, as descri bed herein. One aspect of the
present invention pertains to a nethod of up-regul ati ng ADAM 10
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invivo, with an effective anount of an MA conpound, as described herein.
One aspect of the present invention pertains to a nethod of down-regul ati ng
A640 and w64211@eproessi on in a cortical neuron, conprisi PgTGBWAMIEFY t he
cortical neuron, in vitro or 25in vivo, with an effective anmount of an AAA
conpound, as described herein. In one egpodi nent, the nethod is perforned
invitro. In one enbodinent, the nmethod is perforned in vivo. 300One aspect
of the pregeiom hyavedide (60 nige 12134 Mehol)on dateet hed) whs didededropwise tga stirfihg

expr essi 0RopRoRofREMYIGA!3, @@Hﬁ%?o h%tﬁbxg@érfzgﬁlﬁdo %Orﬁ&w\lﬁé%af’éi%gﬁ@ ging to

the patie er ap

e e F b Bl 48 G HoA ol in THE 61 s b reehg S s SR e
met hod of fQ]’(ﬁ/\#ﬁYﬁ@@BlTatTh@gfoJﬁ(Ppt BIeRYAPORAeDIT Vaguaanddissvrd inanaterdSint)a
patien$, ¢wRadidifigowitd2VNHE!. eEThegstiltant hﬂttﬂatsnaeret)dractbbwmmom CThe y

ef fecti ve by @fwR A Ned SRRRAHED driéf d’%dhﬂé%ﬁ’hnd pre-%@r@é@@ﬁt of

the presen n ¥1 ertains, t gg equ n

expr essi oﬁt“fx‘ﬁ éi?ﬁ%ggl ng mafagraphy &9 %r('se Pﬂbrﬁ '% idﬁa“(grﬁA?[i) Pt ng to
the pati eﬁthoaymzn@ﬂ%@dﬂetbalbwzq,ﬁa%(AMé-Oéﬁb@Rtmmﬂ%(ﬁ ME3EEIHHOLKES ) as
descri bed'H&MR 400 MBz 20M$003,] 50 66T ( HB2) 10/ 4301 B58), 8.0812H, Ene.sagpecd), of the
presen | myaniHoBPeieBRiASy) 2.13 (ﬁﬁtcgoﬂs@f(sﬁ% Wy AG@H,3f 1 Ng AL340 and A1342
expression in a cortical neuron’in atient, conpri'sing adm nistering to
the patient a therapeutically effective amount of an AAA conpound, as
described herein. 5In one ermbodi menSynthagis ABA conpound is provided in the
form of a phar macéBjsedithiyroatsetbpkyphlerylcarbmasylinicatinic acid}uiA D2 assays for
determ ni ng up-regul ati on of chAT expression; gown-regul ati on of APP
expression; up-regulation of ADAMLO expressisiriognd down-regul @i on of
A1340 and 1QA[ 342 gxpression; aredesgri grein and/or are jagen in the
art. Use in Mgt hpds ofNal?mwent |§@Zrti calo Neur onal Death he AAA
conpounds des ped Recerp, are ul in_pr LNg, orcssl ow ng
15cortical neurconal [n%ﬁEﬂ Om)asplect OfCD?HE’EE%Eenp tlrtgn pertains to
a method of preyenti ng, reduci ng, ,or slowi ng corticalponeurongl death in a
patient, conprising adm nistering to the pati enf, a t herapeutically
effective anount of an AAA conmpound, as descri bfd derein. Use in Methods of

Ther apy Anot her aspect of thepiesent inverfi errvains to an AAA
conpound, as described here N human or ani mal body by
therapy. Use in the Manufacture of nt's Anot her aspect of the
present invention pertains to use of @n AAA conpound, as described herein,
in the manufacture of a medicanent for use in treatnent. In one enbodi nent,
the médi cament conprises the AAA conmpound. Methods of Treatnent 35Anot her
aspect of the present inveftdpai): perliehioro-4-gthaxyapiine@@)of treat ment

conpri sing adm ni steringid M ient in need otire
therapeutically effective unt of ¥t AMA conpour
preferably in the formud afphar maceugical conmpog n. WO

2011/ 027106PCT/ GB2010/ 00165¢) - 62 - Conditions eaged - Conditions

Medi ated by RARa In one enbodi nent (e.g., of use i@ nethods of t her apy, of
use in the manufacture of di canents, of nethods of treatnent t he

LT eat ment ATNPA-HENorapheRold! SaRS, &S aToRRMESsHsoNas 1 /R 1 eb) B RARa.
Condi t i onsodlee &t @C. - Sdaind inlydrides(1AReig, 6r9atramiol wat laddéd ta thatmixtoreof RARa I n

%ﬁﬁgﬂg?gbﬂﬁ@h?@ Fhe dafk plRfle! sBIu'ﬂEﬁ ?/ﬁ%tlr?éd f*ol‘“i"rgaé?RT QTenq&?oétﬁbrrFef‘(?GB L,

Pt ot 530 TS UES SEBEE e ey BT DS v SMAEE IS bt bl ok Rk on
of RARa. FiOfmandatrausdtaCH € i), Thy orgaaiciayerwanyashes 5‘1‘4‘?8?9&\&})’ wigh wates |

t he manuf aod briee, @hditkeh d:ramaovtes Mgst)mfﬁltemﬂmddhe soleantrayapyrateidhie vacieat Trent | S
treat ment (Qfiduedwal SRR b} silid® §ONGhrdrhABgrabRY (5% ERIRE/IsBhedapd) RyaffoRes el ecti ve
activagi o RordRehdxGadline &) (4bo &g PR8h): A ES] HFRRR 400 MHz,

CDCly) &: 6.60 (2H, ), 4.01 (2H, q), 3.60 (2H, s), 1.42 (3H, t).
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Condi ti ons Treated 20l n one enbodinent (e.g., of use in nethods of therapy,
of use in the manufacture of nedicanents, of nethods of treatnent), the

t r eat nentwootweatosent of a cognitive di sorder, nmenory POW&B20BM01650ENDr Y
deficit, senile denentia, Alzheiner's disease, early stage Al zheiner's

di sease, internedi ate stage Al zhei ner'sggli sease, |ate stage Al zheiner's

di sease, cognitive inpairnent, or mld cognitive inpairnent. 25 In one
enbodi ment, t he 3teeal)maéthylies(35-giehloR4-etioxfhehgicamamdyghicatinate. (3} n one
enbodi ment, the treatnent is treat merg of early stage Al zheiner's disease.
I n one errbodi ment, the treat rrent S@t ment of int er di ate stage

Al zhei mer' s di seaseg, I n one enbp t he treat nent t & eat ment of late

stage Al zheiner's 8l NHz30 I one errbodl ment , tbe t rﬁs”rﬁ i's treatnment
of cognitive inpair th Jj S treatment of
nt

mld cognitive inp TremrmmmTh%t r trreatrren " as used
herein in the cont xt ot treating a condi ti é\rtal ns generally to
treatment and therapy, gwhet her of a human oroan aninal (e.g., in veterinary
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al | evi &t i éor 20ff. 3ﬁrﬁlcrdm-%éthb*wndroe(&)t(ﬁbmg 27® bimoh) and PBA (el, (ﬁ‘jﬁdmmlbn,

apg ﬁulrgnge)ré B@dé@fd%‘éhéht@ﬂ y and ﬂetresatonaﬁrx@r@rvs@!sme&rtm ?U%@lﬁglﬁtethéhae o ot
Eet P dgvel ?Ecr%% 18'n> gr}%é{%ﬁqﬁrxf‘r’é\’lmgéggﬂﬂ{ﬁled%%ﬁ% é}g% 4n%%tqﬁe3\f§¥ﬂ-lera(\f
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condltlon
- "treat mener'Mg$0afitered and eatcantriatetiin vacia. tTPmrresdumwpassletalllsedjtlomng t he

risk e t haéth%nw éﬂoemhqethyr 6-(3;9 dicPIR6RBLethoxy bRy BaAdam résmﬁaté {8y (46 mg,
prophyl axi, ?’/gx‘i‘? 2 t'éﬁé rﬁ/z%'eﬁiﬂéﬁbf(l’zg%“% Nﬂré dl%o 3)1@% S‘Q%h f(n%

dlsease

"t her apeutS? &alg Qﬂef’ e§t5i5\»(e¥'aﬁ’ﬁ9u§rtz9 “'ésddérs%be (?e'r é? - 6p‘@ff"t 8 r?§4t(3Ht ﬁ)at armunt
of a conmpdWlTd3Hot). a material, conposition or dosage form conprising a
conpound, which is effective for producing sone desired therapeutic effect,

conmepsur at e Wﬁ'ﬂ:ﬂ% tered in
accorgénce Wi t V\#eg (@egr Fec .téﬁéﬁ‘c}}QH}%Q%H&%ELI%EES%A.&% on g’%g? s The term
"treatnment” includes conbingtion treatnments and therapies, yin which two or
15nore treatnents or therap Oar/e’comB ped, for exanp e, Bem’ially or

si mul t aneousl y. For rrpoJ.u:Lds_,descrl bed ber P/ al so be
used in conbinatiof] thergpies, Ce g., [TAF/EMN] unctr N t,'t} ot heFl agent s.
Exanpl es of tr.e® ¥ and therapi es incl ude,H M not limted to,

chenot herapy (thg adm nisigration of active agengs, including, e.g., drugs,
antibodies (e.g., as in inmmnotherapy), prodrugs (e.g., as in

20phot od PT, Al

ohot ocynafi GrorREP RIS -Sthererenue Ama ey iplc achy AR fool GE R, 18@“@2#%% o
may be benéernac@ohfrom netnbi (RS- ‘i'@'é%{lorr’eﬁtf’owphﬁ“)dc%fb?fﬂ@ﬂm%l@atﬂé%)c,(r‘3mﬂzl ﬂerel n
with one q)rnolrmrsmgcu‘ preceduee gssentiallythe 3amé)asay Stdps(iiipfor tAAK-ap3 excemt. g. , t hat

treat 285A|nf}é'0§rﬂ§? {0.5mtl) f88 %o 2488d Qﬁtﬂ’?n%treQétrohhﬁxﬂBF@@%&trrfé@iVﬁ'ﬁT' Sermghtt ai ns

2, et TSRS ot R Sl B

addi ti onal™
combi nat i ¢H.vatsl 2%@"!11ddi Be! 326l B #i6r{20f )k ASTEBY Y ci an who woul d sel ect

dosages using his common general know edge and dosing regi nens known to a
skilled practitioner. The agents (i .%m,heg,ggocorrpound descri bed her ein, plus

equeRti al Ly, and ‘A DR G bR mar FeaRl oL TRRARY oc

schedul es and via different routes. For exanple mhen adm ni st ered
sequentially, the agents can be adm nister nHosely spaced intervals
(e.g., over a period of 5-10 m nytes nger intervals (e.g., 1, 2,

3, 4 or nore hours apart, or even myer Yperiods apart where required), the
preci se dosage regi nen bei ng cen g i
t herapeutic agent(s).




WO 2011/ 027106PCT/ GB2010/ 001650 - 64 - fornul ated separately and presented
together in the formof a kit, optionally with instructions for their use.
Ot her Usawo2oflilme7dmdA conpounds descri bed herein nmay al sechaBssxboasocel |
culture additives to activate RARa, e.g., to up-regul ate chAT expression;
to down-regul ate APP expression; to up-gegul ate ADAMLO expression; to
down-regul ate A640 and A642 expression; to prevent, reduce, or slow
cortical dAeurEihely- Sisaﬁfhlorobaeﬁyl&rlédkﬁoylmmmdad(IEAAFO'ZI'JMV hgr €1%) way al so be

used, forp @asa,% lin 85scilatytn¥ Shing nABY as TOSIoBX ATBAG ip'rly Of der L o
determne ct (I#'ﬁ mlh IdI/s % f? é'%n(} reat‘{’ﬂant wth
t he conpo qﬁj‘&%e 2o 8’8’1‘?8 U‘f‘l @s y3ed |nsi5aq A Pf ROMRy* al so be
used as aemoamlm in fstep (Bhandusificationavasefieaipd by fritaratien with Eﬁz%ﬁtqﬁfﬁﬁ bt her
conpousds andpheficaféiRby papaiative HPECA Mellidds!) 20Q@E209MHTE (EST. 'HINMR 4@t | on
pertal ns WA Mddp-B9rRei42! (10, §b 1812AN), FORPANIY, P35 EA%ChI DE AT flas OF 2
conposi ti (igrrpn si'ng an nmpound 'as descri'b herer'n, e.g., .

pr ef er abl §I'b vided in a sui tabI e contai ner and/or with suitable packaging;

and (b) instructions for use, e.g., witten instructions on howto
adm ni ster the conpound or conposit Sgnthe@$2The witten instructions nmay

al so hgcl udgaaridrela- &ﬁoiy@ttﬁ%dré’rﬂéthfﬂ%en‘é@rhf&@)E%edlmﬁrbﬂé?\zbﬂ%rcmhﬂ'N-oiﬁ a

suitable treatnent. Routes of AdmniStratio AAA conpound
phar maceutical conposition conprising the c rrpound may be adm n| stered
to a subject by any convenient route ofoad irStYoat i on, whet her

systemnical | y/ peripherally or topjcca t the site of desired
action). 35Routes of administratio buf are not limted to, oral
(e.g., by ingestion); buccal; -st al; transdermal (including, e.g., by

a patch, plaster, etc ); transnucosg), (including, e.g., by a patch

I t t tr
byedr ops) (Gt q%rﬁm %V'@*t"ﬁ%%rgmﬁmf%%”ﬂ%%ﬁ“8?'3 EloorPE Rl i aa R g
e.g., vialamgaéiedepina étea> wag Rrepatsd in gesendaitnine samgseanner aginaftepe(if. , by
supposi t oapd ¢v) fenAM)oowagcemthQG oploro-BiethtpEstsifingrdmethgibentac atid f or
exanphg, Iprepste8GH 8 Sfdps rdfi uﬁymxﬁmﬂaaaﬁewﬁnbéd}brc%ﬁf BPdequehfidiamuscul ar,

i ntraveno | a tr a

| nt r acaps dpamert bR sl Aol ST o pate ai‘ﬂ'*ﬁe Ign'aaw”IIdaoﬁI"Iea?IgcheaI
subcut i cuP#w! |26 M@G’I RODIORGHFRAte @BE?)H%%"OO‘&B%O chiqrendr aar ti cul ar,

subar achnédydlopamtglokyibermiicasid hnd b\pthyhipIaa'rMObahzmateI eq;wECtmernesmp\(m) rm/zf or
exanpl e, 3Q@WII-€7)HGEQJISIHNMR {400 AR M DBY 6:38. 32T (2% 1ﬁyty;elc<fd/ Ii’a; i7eqdt (dD2H) e

subj e 6/p§té4e( II4?§* %thor date, a vertebrate, a mamual, a pl acental
manmal, a rrar I kangar oo, wombat), a r odent (e g., a guinea pig,
a ham;ter a rat a m)use) murine (e.g., a nouse), a |lagonorph (e.g., a
rabbit), avi an (e g., a bird), cani Bgn ﬂgsigZZ a dog), feline (e.g., a cat),
equine (e.g., a hor 3§} 5 MBfoid14 eftRxgbenzamiofenz6i¥ iadR (AAAJ023)2 1OSheep)
bovine (e.g., a cow), a prinmate, siman (e.g., @ nonkey or ape), a nonkey
(e.g., marnoset, baboon), an ape (e.g., goril I aJl chi npanzee, orangutang,

gi bbon), or a hunan. Furt her nore, ‘ahe ] eoH/ pati ent may be any of
its forns of devel opnent, for exang tus. In one preferred

enbodi nent, the subject/pati eri\i S

Br

25  4-(3,5-Dibromo-4-ethoxybenzamido)benzoic acid (AAA-023) (42 mg, 87% for final step)
was prepared in essentially the same manner as in Steps (i) and (iv) for AAA-001,
except that 3,5-dibromo-4-ethoxybenzoic acid (prepared in 2 steps from methyl 3,5-
dibromo-4-hydroxybenzoate by sequential treatment with ethyl iodide and base and then
lithium hydroxide) was used instead of 3,5-dichloro-4-(cyclopentyloxy)benzoic acid in step

30  (iii): m/z 442 (M-H) (ES). '"H NMR (400 MHz, CDCl;) 10.59 (1H, s), 8.24 (2H, s), 7.94
(2H, d), 7.87 (2H, d), 4.10 (2H, q), 1.43 (3H, t).



Forrmul ations 20 While it is possible for the AAA conpound to be

adm nistered alone, it is preferable to present it as a pharnaceuti cal

f or mul at iwo 208/@7106conposi ti on, preparation, nedi cament pCT@H0i0GI0NG0at

| east one AAA conpound, as described herein, together with one or nore

ot her pharnmaceutically acceptable ingregfents well known to those skilled
inthe art, 25including, but not limted to, pharnaceutically acceptable

carriers, diluents, excipients, adj AaRbsis 2Bi | l ers, buffers, preservatives,
anti -oxi dants, 'L!Pngd ﬁﬁiBFoﬁ‘t-eﬁwtoig's' B%bfﬁ@n’ﬂt?@bfﬁﬂcf?cuégﬂﬁ%ﬁﬁtS (e.g.

wetting agents) I ng agent avouring agents, and

sweet eni ng agents. The fornulation may further fgonprise other active

agents, for exanple, other therapeutic @r /’h’!?toa.ctlc agents. 30 Thus, the
cal

present invention further provigses phariac conpositions, as defined
above, and nethods of making a pha euty call conposition conprising

adm xi ng at | east one AAA conpote,~#S described herein, together with one
or nore other pharnaceutlcally accept abl e ingredients well known to those

skilled in the art, carfiers i luents, . exci

For mui at ed-GHs e efedi s ubyzamidgbeen asiANA-B201bG ma: 78 beinat
pr edet Br nistepli wamprapargdio sagrattiatif thelsemeonuends inTiteps éijrandiivaforddeddtal | y
accept abl %xcerﬂlﬂwa‘ﬂS&Xﬁldﬂ@-ﬂ%ttﬁbxy@ﬁwbﬂioﬂﬁaénﬁo@@ﬁ'ﬂ%dfsedlu’f%ﬂbf@fﬁ gichleRS-#r i al s,

conposi t| %gg %Fg,a RLifi -ste V}’ﬁ‘?]‘?#/z% g@h ‘ﬂﬂﬁwﬁ f%4050und
gﬁg; gg![ i ?(’i Qs) 1 &ﬁéi‘j‘ '%St)h70§? e 3k|t7lc§59t(9 P)r*or7| at i on,

allergic r(b%rxbn%éQ (2, tHes (3, sbl1e38 GH, Yonpl i catl on, commensurate with a
reas_onabl e benefit/ri ek_ rati o. Each WO 2011/ 027106PCT/ GBZOl_O/ 001650 - 66 -

carrier, diluent, excipient, etc Linddis 94 be accept able" in the sense of
bei ng conpati bl e h the % e farnu ui tabl e
carriers, dilu8HtEh %P%’Wt’ (tnﬁt{ogomg H Z?'Bl?ﬁ el”ﬁ°'§taﬁ'ﬁgéf\8'°25

phar maceut i cal text s 5f or exanpl e, Rem ngton's§Pharmaceutical Sciences,
18t h edition, Mack Publ i shi ng Conpany, gasa@/&%}*, 1990; and Handbook of

Phar maceuti cal Excipients, 5th edition,] 20 The formul ati ons nay be
prepared by any nethods wel | knotm hed art” of pharmacy. 10Such rnet hods
i nclude the step of bringing ia ciation the conpound with a carrier
whi ch constitutes one or nore ac essiory ingredients. In general, the
formul ati ons are prepared by uni for rff y and intimately bringing into
associ at i dr(3tGraorodngtboxydS-iritupremethybenzamidg)benzpiq@cd (AAA-02H)<17 Mgnd4%p

di vi ded s@drifidaCaé)ivitis, prépated in GedentidNgthessmie MAnhédreash Swpsl(i) ahd (J@G@SS&F y.

Ilﬁml gleaI Ce’r ‘?‘;P:ﬁ %gcé’BtB{hé?g - SN GHBA GflodyO5- gﬁr elr&’rﬁetfw?i berné‘&l:‘%cﬁrwa%' L%\é/d i @gﬁfeo .
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For mul at | ShaSrrGa A P PR aREOR GEin B ptopil 9tz SedhhR o
aqueous, (HHMBRAMBEEN- 78%'5!{0@@&91@(1@ gr$), Bddddidsd), &Ba(wuﬁohﬁ
enul si ons df,&.87. (2HpH), 3.37- (@Al ), 1.4%BRIHI n-o0il ), elixirs, syrups, electuaries,
mout hygshes, drops, tablets (including, e.g., coated tabI ets), granules,
powders, | osenges, pastilles, capsu es, |n gudlng, e.g., hard and soft
gel atin capsules), cachets, pills, bol uses, suppositories,
pessaries, tincture§; (3Qé?'@h'Of@a%?@@XYbﬁhmwmpéﬁO“&'ﬁ@ﬁ'ﬁh‘:{A 2®ns, oils,
foans, sprays, msts, or aerosols. 25 Fornul ati®ns may swtably be provi ded
as a patch, adhesive plaster, bandage, cSjres oga or the like which is
i npregnated with one or nore conpounds jnd|optli or?glly one or nore other
pharmaceutically acceptable ingr ] tdi ng, for exanple,
penetration, perneation, and absorption é'nhancers Formul ati ons may al so
suitably be provided in 30the fofPm df a depot or reservoir. The conpound
may be di ssolved in, suspended in, & adm xed with one or nore other
phar rraceu151(6;5l-ﬂ)t¢hIam&ptmbytmnizangtdaquﬂh'&.acfﬂi‘(amomuzmimgayudnﬁ for frse eyl i N a

| posgge Was%? rred"?n%rsgé}ﬂfah)'f gé é%hf‘e Ak aE?n g k@/ﬂ)eé’not @r:f?arm -obye
PX

d,
Bt gCent A Agrdctiore RESIF Bor2ng e t%‘ggammwc RSedbiaA by ude
li qui ds, &erting YAminopyLgine- a@a&%hc aRishwithyaealyl shloride apé msthans!) were ! used
aqueous, insteadqi SBadithloera:{cytlopsntyliexpbenzoid adichandinethyl Avammitobenzaaite )
elixirs, $é/srpH9t§/elﬁh"sfé[le’ﬁlﬁ in§/2 esSﬂ‘erﬁS‘S(Esg)r ) NIVRS 40P RMBEDRISTEES P T ] $H,

cachets, pills, anpou bol us




WO 2011/ 027106PCT/ GB2010/ 001650 - 67 - conprise the conpound in a flavored
basis, usually sucrose and acacia or tragacanth. Pastilles typically
conpri se woeononzpmend in an inert matrix, such as gel at ipoTasBtoglopessni n, or
sucrose and acaci a. Mout hwashes typically conprise the conpound in a
suitable liquid carrier. 5 Formul ati onsg®ui table for sublingual

adm nistration include tablets, |osenges, pastilles, capsules, and pills.
For nul at i e®.6UiH, alp| &4 {1H, day,d8.2 (aHBE BUT OIsRl), AN2M, )14 (3H) t). (THetfibal | i qui ds,
sol utions c()?‘ pBund J,Q@ggg%sas ggybrgﬁw&%ss)aﬂ suspensions (e.g., aqueous,

non- aqueous), emul sions . - In-water, water-in-oil), nouthwashes,

| osenges, pastilles, as mell as patches,_adhe5|ve pl asters, depots, and
reservoirs. Formul ations suitable f&nWasis@bal transnucosal administration
includé |iquids, sobBjseDishlbfu-4-ethoxytEnaanids)nicutinicagitt@AA-02BUSpensi ons
(e.g., aqueous, non-aqueous), enulsions (e.g., @il-in-water, water-in-oil),
suppositories, pessaries, gels, pastes, ointgenils, creans, |lotions, oils,
as well as patches, adhesive plasters, ep f’| arff reservoirs.

Formul ati ons suitable for transdérgak. athy ration include gels, pastes,
oi ntments, 20creans, |otions, and , as wel | as patches, adhesive

pl asters, bandages, dressings, d& and reservoirs. Tablets may be nade
by conventional neans, e.g., conpression or nDuIding, optionally with one

or nore a%“(@%%“lo%d“ﬁ%%x?&ér&amﬂ%ﬁm&ﬁ%& HARYETIR gls/eﬁ%‘af"(?éigt%}%rm

25conpressin

suchm;s a {5 8%&%9 argd in s&ﬁ'?fl'a@ OTORArY %nggze%(i”ﬁ%% v)ger %8\39081 nder s
(e.g., poexerni¢hatgdi- I@hlﬁrolheﬂa@mbens@r:bimﬂ(ﬂnd neethy) Scaminpnicetinateowgierusgd| net hyl
cel | unosejnstédd dfex; SBdiehlott-4-(s/iopeliglogy)behzid as¢ andrivett 4 ustiddbenpsate el | ul ose,

cal ci um hygeRaRRPHSANGY Shiz JHANLARTES) (6 Nm JTRONRS! BISEL53521 3 (1l
1) e et hon e e G Epl d & gt kel

povidone
di spersing or wetting agents (e.g., sodiumlauryl sulfate); preservatives
(e.g., methyl p-hydroxybenzoate, pr@ymgihepisi2ydr oxybenzoate, sorbic acid);
flavoyss, flavour enfpnsimigiagiiinamRiitherdb BRAARA-DAIBPchi) abl ets may be
made by nmoulding in a suitable nacﬂlne he "powder ed conpound
noi stened with an inert liquid diluent. The tab ets nay optionally be
35coated or scored and may be formul ated s¢gay t ®Hpr ovi de sl ow or
controll ed rel ease of the conpg here| n'ys¥ng, for exanple,

hydr oxypr opyl net hyl cel lul ose in vd ngfbroportlons to provide the desired
rel ease profile. Tablets may epticoa¥Ty be provided with a coating, for
exanple, to affect release, for exarple an enteric coating, to provide
release in parts of the gut other,(han the stomach. 40 WO

2011/ 027106PCT/ GB2010/ 001650 - 68 - Crea re t repar d fromthe
conpound éh(a""a%@ thoxybepzaIFXoeRZAis Bcld RXTO%&e@“iZy"B@ 6 "/h\é’ 5 WHase of

t he cr eampepaeecinessentialithe saore marnelae in Stepk giksandao tar mﬁﬂl vexeepta

pol yhydri maabw&elethdxyeenzomoﬁ wad odedinstead ot wdﬁwdme hydr oxyl groups

such Iob ool |c£’éf ﬂﬁﬁe&/ 2474 Nmyceml and
PR vl hpp S Ul B e

t he conpoﬂﬁdtiﬁﬁbﬁﬁhtkhe skln or other affected areas Exanples of such
dernmal penetration enhancers incl ude dinethylsulfoxide and rel ated

anal ogues. 10EnuIS|ons are typicall g d fromthe conpound and an oily
phase, _whi ch may o t Sifi t herw se known
as an®®nul gent), é&ﬁ%ﬁ’g@égaﬁ“ 'EPES ﬁ@ﬁ'hgét(gg#?ewl sifier
with a fat or an 0|I or mnth both a fat and an oil. Preferably, a
hydrophilic emul sifier is included toggthes y,a lipophilic enulsifier
which acts as a stabiliser. It ds alsdg prre to include both an oil and
a fat. Together, 15 the enulsifi thor without stabiliser(s) nmake

up the so-called enul sifying t he wax together with the oil and/or
fat make up the so-called enuIS|fy|ng oi nt rent base which forns the oily

di spersed _phase of the cream fornmul®tions. Suitable enul gents and emnul si on
st abi | i sebetitie corpodnsewas @oaingp fama@mreercigbsasiagasl 20al cohol , nyri styl

al cohol, glyceryl nonostearate and sodium |l auryl sulfate. The choi ce of
suitable oils or fats for the fornulation is based on achieving the desired
cosnetic properties, since the solubility of the conmpound in nost oils
likely to be used in pharmaceutical emulsion fornulations may be very | ow
Thus the cream shoul d preferably be a non-greasy, non-staining and washabl e
product with suitable consistency 25to avoid | eakage from tubes or other
contalners Stralght or branched chaln ~mono- or. d|ba5|c al kyl esters such

o . . -



Formul ati ons suitable for intranasal adm nistration, where the carrier is a
liquid, include, for exanple, nasal spray, nasal drops, or by aerosol

adm ni st rabi2onydayioeebul i ser, include 35aqueous or oily ®or@B20m8000650t he
conpound. Fornul ations suitable for intranasal adm nistration, where the
carrier is a solid, include, for exanplg.- those presented as a coarse
powder having a particle size, for exanple, in the range of about 20 to

about 500 mcrons which is adm ni st gystesi®i2d he manner in which 40snuff is
taken, i.e., by fapd e 1L g, i gﬁ?- _ _§4n a cont ai ner
of the powder he{%ﬁgg@?ﬁ%ﬁ%ﬂ?ﬁg@ﬁ%ﬁaofb %ﬁ%&'&%?@gf r‘jl:rGB 010/ 001650 -
69 - Formnul ations suitable for pulnonary adm njstration (e.g., by

i nhal ation or insufflation therapy) inglugeé O%| presented as an aerosol
spray froma pressurised pack, s th.tbe usge of a suitable propellant, such
as dichl orodi fl uoronet hane, tri chfI dor ofret hane,

di choro-tetrafluoroethane, carfpen d¥oxide, or other suitable gases. 5
Fornul ations suitable for ocular adgqinistration include eye drops wherein

t he conpoupd . is dissolved or su Pended in a suitable carrier, especially an
aqueous song &R C?’BPW”Hé”Q?cﬂ%%D?@.mT(?IQBV'?ﬁﬁF'ﬁ't%%FF:?SSui table for rectal

adm niStration may be presented as a suppository with a suitable base
conprising, for exanple, n&yHthakis@0 (Bamdansm Cdrhsoungpxes, fats, sem -liquid
or liquid polyols,,fp 1 - j 64y Or as a

sol ution or suspenﬁﬁﬁthﬁ gfgglrr@g?@@%ﬁ@g@é@g@%ﬁ%@ﬁg?ﬁ%@%@ sui table for
vagi nal adm ni stration nay be presented as pess@ries, tanpons, creans,

Z)

gel s, pastes, foanms or spray fornul ati oms MHNg in addition to the
conpound, such carriers as are kg i plt t to be appropriate.
Formul ati ons suitable for parenter dmpni stration (e.g., by injection),
i ncl ude aqueous or 20non-aqueetsg onic, pyrogen-free, sterile |iquids

(e.g., solutions spensi in which_t.he . is di ved
Suspended BT TRER 0T lege g senzoic Bo 1EREHL 1mG AE5F 1ol Fha

ni cr op@r t sten) was prepgiaghn epepiitialy hepaagdnannenas incd'epaiil andéy for AAA-001,

phar maceulekespt that aetrey-Ba(tréflulorametbly hieh2oic acid praparadin 2 etepd fmots4-hidrbgyer s,
preser vat %yﬁﬁlu?r%hf%mw)béﬁio?o adi@6} SEQRALAatridR RRAGHHYicARR N hasBlafl €Ni Ng
agents, ap ﬁ@fUt?F which render. the 2E§gf. ugpygn ISO%@PHF)M#%H %h@iblood
(or ot her & EARPYAIGHICRY Wet Hpel) N3Ead AL rfﬁ%'rlud'%é CLLIRSNEHIgxY)REnZolg acid iy
exci pi ent Stepr(@i: ia 352 gM-FxEH ] NMR (400 Mife JME$Q) 1968 (UTl.dr sy Q-ea (i, br

veget abl e spigl2s (18nd), 8d (1Hke), 7B45RH| dé)s 788 (2] d)abke (113,at)ohRT (2Hhra)i €88 f or
use in su%ﬂiﬁﬁrnulations i ncl ude Sodium Chl oride Injection, R nger's
Solution, or Lactated Ringer's Injection. Typically, the concentration of
the conmpound in the liquid is fromabout 1 ng/nL to about 3010 pg/nm, for
exanple fromabout 10 ng/m to about 1 pg/nL. The formul ati ons may be
presented in unit-dose or nmulti-dose seal ed containers, for exanple,
anpoul es and vials, and may be stored in a freeze-dried (Iyophilised)
condition requiring only the addition of the sterile liquid carrier, for
exanpl e water for injections, imediately prior to use. Extenporaneous

i njection solutions and suspensions may be prepared fromsterile 35powders,
granules, and tablets. .Dosaoe It will be appreciated by one of skill in
the art that appropriate dosages of the AAA 40 conpounds, and conpositions
conprising the AAA conpounds, can vary frompatient to patient. Determ ning
the optimal dosage will generally involve the bal ancing of the | evel of

t herapeutic benefit against any risk or deleterious side effects. The

sel ected dosage level wll depend on a variety of factors including, but
not limted to, the activity of the WD 2011/027106PCT/ GB2010/001650 - 70 -
particul ar AAA conpound, the route of adm nistration, the tine of

adm nistration, the rate of excretion of the AAA conpound, the duration of
the treatnent, other drugs, conpounds, and/or materials used in

conbi nation, the severity of the condition, and the species, sex, age,

wei ght, condition, general health, and prior nedical history of the 5
patient. The anount of AAA conpound and route of admi nistration wll
ultimately be at the discretion of the physician, veterinarian, or
clinician, although generally the dosage will be selected to achi eve | ocal
concentrations at the site of action which achieve the desired effect

Wi t hout causing substantial harnful or deleterious side-effects.
10Adm ni stration can be effected in one dose, continuously or
intermttently (e.g., in divided doses at appropriate intervals) throughout
the course of treatnent. Methods of determi ning the nost effective neans
and dosage of adm nistration are well known to those of skill in the art
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by the treating physician, veterinarian, or clinician. In general, a

sui tabl e dose of the AAA conpound is in the range of about 10 pg to about
250 ng (mwoeotyprmal | y about 100 pg to about 25 ng) per pkirigazoamobsdy

wei ght of the 20subject per day. Were the conpound is a salt, an ester, an
am de, a prodrug, or the like, the anougd- adm nistered is calculated on the
basis of the parent conpound and so the actual weight to be used is

i ncreased proportionately. SyWhe3BIH/ (CRMbAGSETC&BAOUMN 001650 - 71 - EXAMPLES
The foll ow ng mémo&ma(&muwometr%%ﬁﬂnﬂba«) 2@-d¥flhb#b'ﬁbﬁﬁl@aél@®()@f popnt

invention and are not intended tolimt the scopeBr the I nvention, as

described herein. 5 Abbreviations AcOH = gl aci aj” acetic acid aq. = aqueous
10Boc = tert-but oxycar bonyl br = broad CD = i< carbonyl diim dazole d =
doubl et DCM = di chI r omet hane 15DI P i pr opyl et hyl gm ne DVA =

N, N- di net hyl ac g~ DVAP LOH4, di ne
N, N-di met hyl f o | de DVB@HRHgb et h | f oxi d@OZOE{BC

1- Et hy1- 3- (3Ndi et Hyl ami nopr opyl Y&ar bodifi mi de hydr ochkMr i

nol ar equi val ents{Et 0OAc = ethyl acetake h = hour(s)

2-(7-aza- 1H-benzotr|azolep,_1 ylg-1,1, 3, 3-tetranet hyl uroni um

hexaf | uor ophosphat e 25%@%@)@8Mdroxybenzotrl azqgl e HPLC = hi gh performance
l'i quid chronat ography Iﬁéb sopropangt m = gul {4 oMeQis net hanol 30m n

= m nut e(s) NMR = nac ofigncel PT t ol uenes4-sul fonic acid
quin = quintet RT = ré%%"*g%ﬁ E’Fﬁr eF35 @ | 8
: S8 -

dat. =Saturated SAX =
solid supported strong anion exchange g€ = solid supported strong
cation exchange resin sep = septet 40t = triplet T3P = 2-propanephosphonic
aci d anhydri de TBAF = tetrabutyl ammoni um f| uoriFdeOTEA = triethylam ne

H F
2
F N F
10% Pd/C, MeOH H
/\O

5 Step (i): 4-Amino-2,6-difluorobenzoic acid (2)
F O F O

LiOH
o™ M1, OH
THF/H,0
H,N F H,N F

2

1 2
Ethyl 4-amino-2,6-difluorobenzoate (1) (3.26 g, 16.2 mmol) was dissolved in THF (40 mL)
and treated with lithium hydroxide (1.94 g, 81 mmol), followed by water (10 mL). The
resultant mixture was stirred at RT for 20 h. Methanol (4 mL) was added and the
10  resultant mixture was stirred at RT for 20 h. The solvent was removed in vacuo. The
residue was twice dissolved in toluene and the solvent removed in vacuo. The material
was divided into three equal portions and each was dissolved in AcOH (5 mL) and then
partitioned between EtOAc and water. The phases were separated and the organic
phase was washed successively with water and brine, then dried over MgSO,, filtered
15  and the solvent removed in vacuo. The residues were combined to afford 4-amino-2,6-
difluorobenzoic acid (2) (2.46 g, 88%) as a pale yellow solid: m/z 173 (M-H) (ES). 'H
NMR (400 MHz, DMSO-ds) &: 12.59 (1H, br s), 6.31 (1H, s), 6.16 (2H, dt).



- 72 - TFA = trifluoroacetic acid THF = tetrahydrofuran TMSCl =
trimethylchlorosilane 5 General Procedures Al starting materials and

sol vent s wlere@izviver obt ai ned from comerci al sources orcpraERar@di1Eocor di ng
to literature conditions. 10Hydrogenations were perforned either on a

Thal es H-cube flow reactor or with a suggension of the catal yst under a

bal | oon of hydrogen. M crowave reactions were carried out on a Personal
Cheni stry SmithSynt hesi 8t (hrBesizat4-aminei2 6dMusBe¥oste)@) e nmode ni crowave
cavity. SCX was purchased from Sigma Apdrich and washed with methanol prior
to use. The reaction mxture to be pufified was first dissolved in nmethanol
and then | oaded directly ohto he Sﬁnd washed vt h rret hanol . The desired
material was then el uted g% T

chr omat ogr aphy was perfor on Si kicoy®me pre a (230-400 nesh,
40-63 pM cartridges. HNal'yti ¢al Met hods RNSp i : The system
consi sted of a Glson HPLC and an Agilent 5 pm Prep-Cl18 21.2 x 50 mm

col um. ctio eve etector at. 254 nm bi |l e phase
& oMo 305 m@eée%ﬁﬁimoioeamac'% (B8 pans 8ol wes tiseaved MAUF 18 ML

met hanol . anditieatedwitrAdalessium eadponaterty $Q m@r 2d2 emvel). B2yl Bomide 697 BL-, 0. 8-7. 3
m n 5- §5%530 rmdl) wasdaddietl 09696 Biin. ST @sditdit Mixdore394shtindad al RY fN\Bh The

Spect r oscopyr, W ﬁ,%ﬁfp%mowga Bemgﬂtﬁéﬂc QWIf)aanchi v&!{;&f Vegﬁfaseé el M 400

MHz | nstrunent usl n er at

oot Hopa el e RS A Ao RN aaaasers
Cheni cal S¥ene Washey successively with water (4 times) and then brine. THgyatgénis pbask was

g M(e thb?‘ i Q%H%érgddj@d%v'éﬁmb?)sze)’id)%w thersaagstdebnb%tmi @ga@i thd l‘é@l‘ﬂu@@ﬂa)(z R;e):d
¥ yFhicH GBI ShiomAat ;ngi(ﬁﬁ?% AP EQtEh Qféi % 000
Ste N& % ltlngum v%um& o? E Oggc gad d diﬁv{:gé %ﬂexa{g (150 an) The
resultant white precipitate was collected by filtration to afford benzyl 4-amino-2,6-
difluorobenzoate (6) (910 mg, 64%) as a white solid: m/z 264 (M+H)* (ES"). '"H NMR (400
MHz, CDCl;) 8: 7.44 (2H, dd), 7.39-7.29 (3H, m), 6.16 (2H, dt), 5.34 (2H, s), 4.18 (2H, br
15 s).

h 1% N | . Col umm

[ )X/

Step (v). Benzyl 4-(4-ethoxy-3- (trifluoromethyl)benzamido)-2,6-difluorobenzoate (4)

F O
D:U\ /\© )Ij)k F r o) /@fu\o/\(j
(COCl),, DCM, DIPEA FJD)LH F
-0

DMF (cat)

Benzy!l 4-(4-ethoxy-3-(trifluoromethyl)benzamido)-2,6-difluorobenzoate (4) (172 mg, 37%)

20 was prepared from 4-ethoxy-3-(trifluoromethyl)benzoic acid (250 mg, 1.07 mmol) and
benzyl 4-amino-2,6-difluorobenzoate (4) (255 mg, 970 umol) using a procedure
essentially the same as in Step (iii) for AAA-001, except the reaction mixture was stirred
at RT for 16 h and then heated at 35°C for 1 h. The crude product was partially purified
by silica gel chromatography (15-20% EtOAc/isohexane) followed by trituration

25  successively with 10% EtOAc/isohexane and then diethyl ether. The filtered solid was
dissolved in EtOAc and washed twice with NaHCO,, then successively with water and
brine. The organic phase was dried over MgSQ,, filtered and the solvent removed in
vacuo. The residue was further purified by silica gel chromatography (50%
DCM/isohexane): m/z 477.8 (M-H) (ES’). 'H NMR (400 MHz, MeOD) &: 8.22 (1H, d), 8.18

30 (1H, dd), 7.55 (2H, dt), 7.46 — 7.44 (2H, m), 7.41 - 7.36 (3H, m), 7.29 (1H, d), 5.37 (2H,
s), 4.25 (2H, q), 1.46 (3H, t).



1 C 2 Methyl 3,5-dichloro-4-hydroxybenzoate (1) (1.00 g, 4.52 mol)
was dissolved in DMF (8 10nL) and treated with bronocycl opentane (534 pL,
4. 98 nmolwo 2hold2owed by pot assi um carbonate (937 ng, 6. P@TreB2bjo/007¢5e

m xture was stirred at 80C for 3 h and then partitioned between Et0Ac (100
m.) and H20 (100 mL). The aqueous phasegmas extracted wth Et0Ac (50 ni)
and t he conbi ned organi c phases washed successively with water (5 x 50 nl)

and brine ($tep ki) 4-(4Eoxgr3-@dfluovenethfbdzanido)-2, Bto%TL.%éobe'ﬁB@lc 468 QKXR2) Was
removed in vacuo to afforg ngthyl 3,5-dichloro-4-(cyclopentyl gxy)penzoate

(2) (1.10 g, 84%: 1H NO CDCI3) 6: 7.97 (2H, s), 5)04](1H m,

3.90 (3H, s), 2.04- 1091 -1.7% 1.7% (24 mF 1.69-Q.6 OH) Step
(ii): 3,5-D ghiteros4s .\o~ ntyI b@pamcme@md Li OHOH
OTHF, H20 C ZCI tH'yI 3, 5- d| chl oro- 4- (cycl opentyl bemizoate (2) (1.05
g, 3.63 mof) @nd<Tit hi ug1 hydroxi de (174 ng, 7.26 @M were conbined in
THF (10 nl) and wat er 1.5 nm) was added dropwi se until a solution
fornmed. The resultant mxture was stirred at RT for 12 h. The THF was

renoved i rBenay Wo(4a16bxy B (tifdrshiethATedizamidd)-2 SldLorsBepRsste ) (26 IngV) .  25The

resul tgnt SN AENIAALE. IR ih el R fond 1
A et B e
4- ( 3, 5- di Wdsgemoved Pyeroporafird4yd-ethexwdi(tidyerometm)berizard@®l- 0 o 0 a0
Cl 3( COCl)dAluokdBi¥hzdt BEid (XXX-D2) (20 g, 97'%) as a white solid: m/z 388.1 (M-H)" (ES?). 'H

N i e el e SR R g S s Ay

(5 nm), c 3%) was’ treat oxa
foIIO\)md g@"'aq%ii BT DVF. The resultant m xture was stirred for 1 h at
RT. The sol vent was

Synthesis 32 (Comparison Compound)
4-(3,5- chhlorobenzam|do)ben201c acid (XXX-03)

Q/U@/K

15  The title compound was obtained from commercial sources.

Synthesis 33
4-(4- (teﬂ-Butoxy) 3,5-dichlorobenzamido)benzoic acid (AAA-031)

@* K i do/
eeandil et
Scere o

20



evaporated in vacuo and the residue dissolved in DCM (5 nmL), and then
treated with a solution of nethyl 4-am nobenzoate (54.9 ny, 363 pnol) and
Dl PEA (1990pb11/627d8 mmol ) in DCM (5 nmL). The reacti on nmpKTIGBR201EH1IGHI I ed
for 12 h at RT and then partitioned between DCM (20 nlL) and aqueous HCI (20
m.,, 1 M. The phases were separated andgglO t he organi c phase was washed
successively with water (2 x 20 nL), and brine (20 nL), dried over MgSM4,

filtered and theSteph®: Melhylenid-pes-buteRPyEs-dichiovatienamitiofbehesdte (@ was
purified by silica gel chromggography (12 g, 0-100% EtOAc in igohexane) to

afford methyl 4-(3,5-dichlgro 4/(’\%%@% oxy) benzani do) ate
(AAA-002) (30 ng, 209%: @ﬁho\@ (E$)> NWR (400 ¢ géS%Ing 6: 8.06
(2H, d), 7. 82 H_sY, ~7.71 15¢ 1 N (1H, m, 3.92
(3H, s), 2.10-1. AHH M), 1.85-1. 78, mMSJ 1. T 6®|(2H m. Step
(iv): 4-(3,5-Dfehlpro- 4- (cycl opent yl oxy) benzafi @) bgnzoi ¢ acid (AAA-001) 00
Cl4ci 204-(3,5-D cHl or 0 4- (cycl opent yl oxy) benzam dcglbenzzm c acid (AAA-001)
(15.0 ng, 51% was prepared from met hyl

4- (3, 5- di Andtioed-sdsgengonad eretiyl xX$ Phichianiddn)dbmybertamiddBendar) (1§ 30. 0 ng, 74

pnol ) usi r%rahwmqmm e?@&ﬂr‘hb@hr{ WldeRe (2B was hieé‘te§ta?90‘(d antii Mz 392 (MH

(ES) e s Ghdl @ut@ dv%% t{eﬁte(d#y b?eiﬂglg i}( N-S) 8.07 (2H,
St heS| sdwnetm'mﬂenﬁjnm <arbi§§8dﬁw mfamlaaredamﬂ & BREE Jor E03) o

WO 2011/ 0#hehCs RITIoGER 6.1 @vdailiaed A , 1-di-féB-butoxy-N,N-dimethylmethanamine (141 pL., 588

4- (3, 5-Di HwFWEQQQMMUW&QﬁHMZ@mCWQh (VeA=8&tidh nigtird@as 71% f or

final st epéor%ﬁggﬁé"égﬁeﬁt wat%sr%‘ﬁr%gé@n d&cﬁ{]erﬁé"‘%f% ongr\]/vr}a%rdblﬁt%d Mth%aﬁ‘é’@ar(d 1)

and (iv

ea 1%t EHeRcRd il ElaDe NBros0anc (RS BIRAAVEK YRSk ilsras a1 epnespicatesh

(iii): nm madeoolhelpesidil)waslparidiir puded bHzilicadeb Ohtochtogdaphy. (99 g( @480%s) 7.85
(2H, d), #tOAc hdsbhexane)3o BRordIhbthl)4-(41tEbutety)-355- dlcﬂloﬂo%eﬁﬁdfhldﬁgnenﬂﬁf@ hesi s
3 4 (3 5&#(5@11@ 91 ‘% ! ’fr’?e?ﬁw% RéV\QSé‘G(?;éH) ﬂ%@r?é?&g @vﬁ{ﬁp LBQ’Q? 10Q

4- (3,5 I*or 0-"4- |s propoxybenzam enzoic a fégg ng, 53%
for fi naI step) was prepared in essentially the sanme manner as AAA-001
excepl5t hat i s&pewfy4-dr(tart- l@iowks SrgeUIorqbenmldo)beowd: opd (AAA-O31dM de in

step (i): mz 366 on-Hy (ES"), (I\/HrH)+(ES) 1H NI\/R(odOOM—Iz
MeOH-d4) 6: 8.03 (4H m, 7. H d, 4.77 (1H, , 151 6H, s)
Synthesis 4 4-(4&( Benzyf ox , 5= d| ch.l_,@,qobenzgm do)b nzacP (AAA 005)
© >L N THF, H,0 >l\
o] o]
cl cl

2

4-(4-(tert-Butoxy)-3,5-dichlorobenzamido)benzoic acid (AAA-031) (39 mg, 51%) was
prepared from methyl 4-(4-(tert-butoxy)-3,5-dichlorobenzamido)benzoate (2) (82 mg, 294
pumol) using a procedure essentially the same as in step (i) for AAA-001: m/z 380 [M-H]

20 (ES); '"H NMR (400 MHz, DMSO-ds) 8: 12.79 (1H, s), 10.60 (1H, s), 8.06 (2H, s), 7.94
(2H, d), 7.87 (2H, d), 1.49 (9H, s).

Synthesis 34
4-(3,5-Dichloro-4-isopropoxybenzamido-2-methylbenzoic acid (AAA-032)

e

4-(3,5-Dichloro-4-isopropoxybenzamido-2-methylbenzoic acid (AAA-032) (30 mg, 41%
for final step) was prepared in essentially the same manner as for (AAA-001) except that
isopropyl bromide was used instead of cyclopentyl bromide in step (i) and methyl 4-

25



204- (4- Benzyl oxy- 3, 5-di chl or obenzam do) benzoi ¢ acid (AAA-005) (21 ng, 46%

for final step) was prepared in essentially the sane nmanner as for AAA-001

except thao 20emylosbr om de was used i nstead of cycl opentyli/dB20mimesson st ep

(I): mz 414 on-Hy (ES-). 11-1 NWR (400 MHz, MeOH d4) 6: 8.03 (4H, d), 7.83
(2H, d), 7.53 (2H, d), 7.38 (3H, M, 5dbH (2H s). 25 Synthesis 5

4- (3-Chl oro-4-(cycl opent yl oxy) - 5- met hoxybenzam do) benzoi ¢ acid (AAA-006) o

VO 2011/ 02ilds Rkt iyikni04te WeBa3ed indead of methyl 4-aminobenzoate in step (iii): m/z

4- ( 3- Chl ongs 4uéAYGESBEH MMR MO0 MIYE MY ?ﬂéﬁ I eLPanel $H28) 8.of tA4-)06)
(56 ng, 5;0 ?’gr_l rh%%éﬁgf(%% ﬁ@e'ﬁg%%ﬂ%ﬂ § ?%g (fﬁ J)y (tﬂe sar?e manner as

in Steps (r (
3-chl oro-4- (cyclopentyloxy) 5- met hoxybenzoi ¢ acid was used i nstead of
3, 5-di 8hl or 0-4- (cycl opentyl oxy) benz8ynthasis d5i n step (iii): mz 388 on-Hy
(ES), 5390 (Wé%d.é@ro 41é!h f‘émldwﬂ-’(trl%rﬁéthg% 2618 a@»’&'ﬂAA%)-osal)O 41 (1H,
s), 7.86 (2H, 82 (2H, 63 (1H (1H, d), (1H, m,
3.85 (3H, s), 1.80-1.47 (8H, r’r) Synt hesis 6
4- (3, 5-Di chl oro- 4- et hoxybenzam do) - 2- f louor
4- (3, 5-Dichl oro-4-et hoxybenzam dn f
u

zwH acid (AAA-007) o 10a
ic acid (AAA-007) (380 nm,

48% for final step) was prepared i seﬁtiall H he same manner as for

AAA- 001 except that ethyl iodi-deova sed instead of cyclopentyl bromde in

step (i) and nethyl 4-am no-2- fluokpbenzoate (prepared by the action of

hydrogen gndg. rbﬁiQ( dh¥hmitio) bt{emeor% ih”w) éljizro £

(W otk %Oq% é? wa:%%%@dwea L gt imgmnns asmﬁm %%e o
(1H, a9, rhasstr\ymprildq)/vasms@@lr(sizaad Qj)cyclqu@l ps:mlde)nstezymamsnstthammo-

204- (4-Et DQKNIUBroMyI)B@Wo@@QQYW%rdQ)é?ﬁlﬁéQL(Crlfﬁlﬁtdﬂwe(tWeﬂﬂﬂé a€ld by

4- (4-Et ho}?é/acﬁofw% Vel QMW'@ |%ﬁé§6’s%f?rﬁ?§é§grﬁ&h AM%Q&@»at(e%ﬁ@e%E S7%

for final ste #ﬁme%a) é%@)ﬁlsﬁg owmae eps

(|||)and(4 oi C

aci d (pregaeth (1H. ). §t11é¢ddHf dlofalfd2Hys), 268 (U, &)tﬂMﬁi @xybénwdat*eqw 40
sequens$i al@3i rtpat ment with ethyl iodide and base, isopropyl brom de and base
and then I'ithium hydroxide) was used instead of 3,5-dichloro-4-

(cycl opentyl oxy) benzoic acid in steg Ihllg mz 400 (MH- (ES), 402 (M+H)+
(ES). 11-1 NMR (400 MHz, NEOH—d4é H d), 7.85 (2H, d 9 728(2H
s), 4.70 (2H4@Chlnromlse>mpom)5( lﬂgqroml)benzamldo)bemzowam

4- (3, 4- Di et hoxy-5-i sopropoxybenzam do) benzoi c agid (AAA-009) o

0O OH

Iz

Ci
)\O
FFF

20
4-(3-Chloro-4-isopropoxy-5-(trifluoromethyl)benzamido)benzoic acid (AAA-034) (35 mg,
38% for final step) was prepared in essentially the same manner as in steps (iii) and (iv)
for AAA-001 except that 3-chloro-4-isopropoxy-5-(trifluoromethyl)benzoic acid (prepared
in 3 steps from 4-hydroxy-3-(trifluoromethyl)benzoic acid by sequential treatment with

25  sulfuryl chloride, isopropyl bromide and base and then lithium hydroxide) was used
instead of 3,5-dichloro-4-(cyclopentyloxy)benzoic acid in step (iii): m/z 400 [M-H] (ES’);
'H NMR (400 MHz, DMSO-ds) 5:12.80 (1H, br s), 10.69 (1H, s), 8.39 (1H, d), 8.22 (1H, d),
7.94 (2H, m), 7.87 (2H, m), 5.06 (1H, m), 1.28 (6H, d).

30 Synthesis 37
4-(3-Chloro-4-methoxy-5-(trifluoromethyl)benzamido)benzoic acid (AAA-035)



4- (3, 4- Di et hoxy-5-i sopropoxybenzam do) benzoic acid (AAA-009) (5 ng, 15%for
final 5step) was prepared in essentially the sane nmanner as in Steps (iii)
and (iv) woroAM7d1 except that 3,4-diethoxy-5-diisoprepwmgsenzmidcoaci d
(prepared in 3 steps fromnethyl 3,4,5-trihydroxybenzoate by sequenti al
treatment with ethyl iodide and base, -i190propyl brom de and base and then
lithium hydroxi de, the product being a by-product of the preparation of

4- et hoxy- 3, 5-di i sopropoxybenzoi ¢ acid shown i nothe synthesis of 10AAA-008)
was used instead of 3,5-dichloro-4- (cyclop ty ox )benzoic acid in step
(iii): mz 386 (MH- (ES-), 388 (MHS MR (400 MHz, CDCl 3) 6:

8.12 (2H, d), 7.75 (2H, d), T7Fe8 3 }\l 3 (1H rr) 4.13 (4H m, 1.47
(3H, t), 1.40-1.36 (9H, m. Synt @ 9H
154- (3, 5- Di chl or 0- 4- (cycl opr opydbfetfioxy) benzani do) benzoi ¢ aci d (AAA-010)

000 WD 2011/ 027106PCT/ GB2010/ 00165p - 78 - Step (0: Met hyl

. ggggg: %gé,)c@ rgﬂen%mosegggﬁmagfa@n%tgyg;; ?qf g%c M@p@}ﬁgsﬁsw%mt hyl
3, 5-di chI ”&' HoRIr BRared tneessentiglly th Sa“&% PRFAS)’ éf?eﬁ? Eh8RA (B de
(15.5 g, Q’mﬁﬁﬁ%eycepsthag3~ahlpra3¢emmm®<yefstslﬁmmmetrwlbtenemsanié (erepaned® 8p (i)
for AAg- OQfeps@ehesh drbﬁ;t 3I(t*ﬁﬂude?hTeWy§bM|csdddl5)e§bq%bnﬁr tregtmehBwith sdiigyicr ude

product wagna tdméf?}h Nodid %{Td t?évi%b%ﬁd%hé 1 btffu gﬁrh/d? Q%é‘&’méte(aﬁ 93% 0- 10%

Et OAc/ i sohexan e next
tep Wthemh%rwm@o bl Dstrain scid s ien (g ryz 314 by (ES), 375wt (28

4- (Benzyl ox\irNEIR54@0 MHZ:JDM:S:‘@rzldld: 1a5i9d1|(|398)010_7¢]4Hﬂ5F8 440HCH), B@331H,

4- (Benzy!l oxyn.9e3¢2%5t di, grdsomebenadsa3acsd (3) (12.8 g, 96% over 2 steps) was
prepaqu from crude 4-(benzyl oxy) -3, 5-di chl orobenzoate (2) (16.9 g) using a
procedure essentially the sane as IgS ep S v) for AAA-001: mz 295 (MH)
(ES). 1FI NWR (400 MHz, DMBO- d6) 6: 2H, s), 7.51 (2H, d), 7.44-7.37
(3H, m, 5.03-@2Fhlorsy4- C)&!thltC(XMﬁ gtr‘lflulvmnhgthyl)benzam|do)ben20|c acid (AAA- 036)

4- (4- (benzyl oxy) - 3, 5-di chl or obenzam do) benzoat e (4\) 00 OH H2N ((I)Cl) 20

DI PEA CI 4 Met hylg 4- (4- (benzyl oxy) - 3,&- di cham do) benzgat e

g, 51% was p ed 20from 4-¢be I Xé ch oroben20| C aC| 3)
(12.8 g, 43. PHusﬁ@gClﬁ proc# e 88senti al lay t the Shmeas ep (iii)
i i sdhexane/ Et 0Ac

for AAA- OGib cept t e odCt was crystattised f

to afford the_lproduct 2&83 \/\hiﬂ slol i d. &PEN4DEM. OifEY) » He 1H NVR (400
MHz, CDCI3) B:r 8.07 (2H, d), 7.88°(PHz2 s), 7.73 (2H d), A (24, d),
7.44-7.36 (3H, m, 5.13 (2H, s), 3.92 (3H, s). 25 Step (|vf Met hyl

4- (3, 5-di chl oro- 4- hydr oxybenzam do) benzoat e (5)

ES) .

o) o/
O
r
H
4 D\o
K,COs,
DMF FrLF 5
F
0
0 OH
Cl N
o T\ H
5 o)
1,4-dioxane/
H,0 Foe F 8
15 Step (i) 3-Chloro-4-hydroxy-5-(trifluoromethyl)benzoic acid (2)

0 o]
OH  s0,0I, c OH
HO AcOH HO
F F F 1 F ¢ F 2



WO 2011/ 027106PCT/ GB2010/ 001650 - 79 - A solution of nethyl

4- (4- (benzyl oxy) - 3, 5-di chl orobenzam do) benzoate (4) (8.8 g, 20.5 nmmol) in
DCM (500 wbrowar7meol ed to O0C and treated dropw se w t hpobwrgBrotwdocdshori de
(20.5 nm, 20.5 mMmvol, 1 Min DCM. The m xture was then allowed to stir at
RT for 12 h. The m xture was cooled in1@n-ice bath then quenched by
addition of water (150 nlL). The 5resultant m xture was partitioned between

Et 0Ac (20@- Momﬂ(thﬂiﬁbrérﬁ%yn&émof%ldﬂqw@o@@g G envelowas«dissuiedidn WcOR  Et 0AC
(2 x 75 g g{{jaﬁ@ﬁe&@mltﬂ%g I%"drﬁl R@§§ ?Qﬁﬁ# uﬁféerﬁﬁ'tdfgk@é_r‘% k&g wat er
a6

50 nL d h | t
\(Nas re%mv @5@@3 T'ﬁéaafé r@\/é(‘?s ‘? ‘iogle@ 8%’ 'fehfpé’%ﬁ‘?éﬁ@ts 8A\ée? 0
af ford memejar (40q mLk le\lecPrﬁNHCbWAS ny@qﬁ@w@nﬁ@ﬁm@ﬁw@lﬁmt@e PRIANCGOBLEL g,
849%) : Hizm&@&vs(shétﬂ-i)vnbli&)er (2 K 7EVRLY #HIridel7 75 PV @hetbdridal ovkt MYSd, Brld s), 10. 52
(1H s), (ﬂ'l'e' so'?\)entﬁlagperﬁg\re'd /F”)Va 170 tﬁg sidlle: w&?t U@é'ﬂ sﬁll‘.a tep (v):

¥§‘NE¥Lyf‘ ﬁf Aodjpe el sa00 %‘%@% %fﬂ@ B i e%ﬁfw?a%- (6 (120
1009 (i @orgméﬁw)wzpmﬁ 0%) as a white solid: m/z 241 [M+H]" (ES"), 239

4 (3, 5-di (MiHrE&SD- hydroxybenzanldo)benzoate (5) (100 ng, 294 pnol) and
(bromgget hyl ) cycl opropane (57 pL, 588 pmol) using a procedure essentially

R L
7.85 (2H, d) 203.99 (2H d), 3.90 (3Hy s), 1.49-1.29 (1H, 9, o 65- o 60
(2H, m), 0.37-0.34 (2H o). Step (W o ,9\/

)

0]
4-(3,5-Dichloro-4dr(cycl ropyl% ) nzam @p) benzdi c d (AAA-010) 00 O
OH Cl 254- (3, 5-Di chi otjo- £4 cycl opr opyPnet 1 d¥) b€nzoi ¢ acid
(AAA-010) (82 Ly was pre d t hyd
4- (3, 5-di chl oro-4-(cycl opropyl @ﬁax@%g}?gﬁm I%o) - benzoate (6) (120 ng, 304
pnol ) u5| ng a procéduife essentially the sane asFipFStep 4iv) for AAA- 001
rrlz 378
3" 08" Ml fScbiogeys ghoxy-Batiiuciomeley anisuao PO RECatg (9 o144 g, 350 o1t
.- 80was prepamnedinesgentiplly B\eﬁsammmaome;amrwt@péfaupokmeﬂthaxmpytlbeh&m c
aci d (&AAchIbi-4-Bydroxy-5-trifluoromethylbenzoic acid was used instead of &5-dichloro-4-

4-(3, 5 D ¢l R8sy ShAe S5 IRBZTHOHPISY! & RN doARRO Thhs 62 6T 31%
for final ég& | &%Péfggb!tenq:’ﬁé BE-I gﬁiﬁ? EW@SHF%E%&" gé

(v) and (Viy
(brormrretl@l'ﬂ)sdyclopropane instep (v): mz 378 (MH) (ES). 1H NMR (400 M—Iz
MeOH d4) 6: 8.01 (4H, d), 7.85 (2H, s), 4. 78 4.71 (1H, n), 2.4-2.35 (4H m

1. 8-15¢5 .
2 (3, B0 carep BN ear B e R SR s beeemi e e By o
e
Cl Cl
N O N
TBAI, °

F'oF 4 KoCOs, F7IOF 5
F DMF F

HO

Methyl 4-(3-chloro-4-cyclobutoxy-5-(trifluoromethyl)benzamido)benzoate (5) (105 mg,
51%) was prepared in essentially the same manner as in steps (i) for AAA-001 except
that cyclobutyl bromide and tetrabutylammonium iodide were used instead of

25  cyclopentylbromide and that the reaction was carried out at 90°C: m/z 428 [M+H]" (ES*),
'H NMR (400 MHz, DMSOQ-ds) 5: 10.72 (1H, s), 8.40 (1H, d), 8.20 (1H, d), 7.90 (2H, m),
7.97 (2H, m) 4.72 (1H, m), 3.84 (3H, s), 2.36 (2H, m), 2.27 (2H, m), 1.69 (1H, m), 1.44
(1H, m).



4-(3,5-Di chl oro-4-(pyridin-4-yl met hoxy) benzam do) benzoi ¢ acid (AAA-012) (47
ng, 63% for final step) was prepared in essentially the same manner as in
St eps (v)wendiozrjoef or 15AAA- 010 except that 4-(chl or omeCimdB2purdotésne was
used instead of (brononethyl)cyclopropane in step (v): mz 415 [MH (ES),
417 [MtH (ES), 1H NWR (400 MHz, MeOH-dp -6: 10.43 (1H, s), 8.92 (2H, d),
8.30 (2H, d), 8.13 (2H, s), 8.04 (2H, d), 7.86 (2H, d), 5.54 (2H, s). WO
2011/ 027106PC@I@?(EO:MJ(KDOﬁ|6594*cycﬂdbut0)&y5l'(thmﬁdr6mét3yl)benzamido)benzoic acid

4- (3, 5-Di chl oro- 4- et hoxyphenyl car barTQy ByZOoi C acid (AAA-01 3) i) C 5Step
(i1): 4-(3,5-D chI or 0- 4- hydr oxyphenyl car barmyl )benzoic acid (4) i Cl NH20

ii) L10OH, THF/ H20 A m xture of ¥-(chlorocarbonyl)benzoic acid ey hyI ester

(1) (600 ng, ca. 3.02 mmwl nated W th 4- (et hoxpcar bon zoi c

acid was suspended in M and cooled to The xt was treated
r ol he resul tant

)
with oxalyl chld >R PR~ 6. 04 rrrmlz'and
m Xt ure was med R H stl rred forki@ h nce'htrat ed in vacuo.

The resi due was Q@i S¥ol ved i n5DCM (3—rr|:)—a'r1d a su€penki on of 4-

am no- 2, 6-di chl or gpk F'nol (2) (511 nmp-didkaBe/nmol ) i ng (18 nmL) was added.
The resultant susgenm on was treat ed pQh DI PEA (1.9 nL, 9.06 mmol ) and
was stirred over ni e sol ve was renoved in cuo t he
resi due pér(t’saéh'?fﬁe“dcyﬁg’tb\‘ﬂ% ”qut@g)%’fﬁw)@m@?@@ '@ng@g) was

Et 0OAdDEM arapageslio essentially m smne rmarner agdn stepdt) dorsn08i edceptthatiet-or gani c
| ayer was dma:h@d/as\méu wefe@d oRTHF bimize12 [VhE] ESIRNHNMRYAT0 MBIg, th'seJ:Idgy»zser

MpSH, filiyer VaguQ, t al e
or own’ sol 1 3 % @*W‘* @Y%“W‘* ﬂét% Bfifh oslzend 278
(9:1) and I"f‘)er7egéJ ‘t e 5reconbi ned, the
sol vent was evapor at ed in vacuo and then the resi due was di ssol ved in THF
(40 nip. Water (10 nl) was added ang@yhihesigidgt ure treated with |ithium
hydr oxi de (3 1 ) tosd then
partitioned g‘e élét %y C@Tgr{rlt a5 g@f&dﬂ&ﬁ%f‘ﬁ %?/?'ﬁfd%eeﬁg?@éﬁ?ghﬁgye@ms
washed successwely w th water (2 x 50 mL), bri e dried over MgSO4,
filtered and then concentrated in vacug to s rude

104- (3, 5-di chl or o- 4- hydroxyphep# car ba yI zoic acid (3) as a pal e brown
solid. This material was used [ i
purification. Step (ii): Ethyl
4- (3, 5-di chl or o- 4- et hoxyphenyl c&t pyl ) benzoate (4) 00 15Crude

4- (3, 5-di chl or o- 4- hydr oxyphenyl car b&hoyl ) benzoic acid (3) (450 ng) was

di ssol ved4i(n -(tBM:Bt(taﬁ/)mLc)hkancs (trife@tanaetnglfbenparhids enzoic acid AAADI73 2 mg, 6. 00

g{/fg'r% and 39?(,3@?2#@@@ &aéﬁ%are”a ift e@t@tu)au thBRafierhatirr Wafor AAA 84 eitéep%C

m xt u sf'ﬁl reg % it{a@&&fo{ %' F?Xy?h@'f ert@' gzaﬂgg?)%fg 'S %aq%(éd@?] WeEn et 0AC
(150 nl) &ie@s4aed(d) wes useddostaad °f1m2*(*)b094 (rdrdichigiests were separ at ed and t he
or gani c_| aydnoxytenzavailbjzbnzoate &s sfep ¢):ym/zi418 [MaH]Jr ESédMaﬁtq[thbbh];s{ESlaHﬁEI@MRnd

vat er. Thesqy AR BMSBY&) 6""1@7?’(1?@%) oNEBo (YBISSH 8.401 (HEaRE. Zarr(qut ae 798l (yant

evapor at e si\due 'was purified by silica gel chromatography
(10- 25% Ef Acf‘gﬁﬁe% s BECLIS Y hyl 4-(3,5-di chl or o- 4-

et hox%henyl car banoyl ) benzoate (4) (500 ng, 75% over 2 steps) as a pale

pink solid: 25mz 380 (MH (ES"). Sybthe§isidD): .

4- (3, 5- Di chl orQa4teRtHASMRRINGr6 AL BHTBION dUyINBEh£ania b)d2-triiylsEh3dic 4Rid
(AAA-038)

ot

25  4-(4-(tert-Butoxy)-3-chloro-5- (tnfluoromethyl benzamido)-2-methylbenzoic acid
(AAA-038) (10 mg, 32% for final step) was prepared in essentially the same manner as
for AAA-031 except that methyl 4-(3-chloro-4-hydroxy-5-(trifluoromethyl)benzamido)-2-




C) OH Li OH, THF/ H20 Cl 4 Et hyl

4- (3, 5-di chl or o- 4- et hoxyphenyl car banoyl ) benzoate (6) (109 ng, 285 pnol) in
THF 30(5 wblomar7toseat ed wi t h aqueous |ithi um hydroxi depCTiGBomimo1dsoM 1. 43
mmol ) and the m xture was stirred at RT for 5 h. The reaction m xture was
partitioned between EtO0Ac and aqueous-H@8-(1 M. The organic |ayer was
separ ated and washed successively with water and brine. The organic | ayer
\évgi 1;1 B |2 sg nileybdviz S6¥ wdsi Uskea liriste aaingd ntdn@,n 4q@Ecderisroted WO

4-(3,5-di ﬂﬁ?@%)@@,ﬁﬁ/ 8’%2‘2&‘3 mc%%%g g#?o‘fh@fﬁté, H’é}&i %';['é’t?mé;%eéﬂ% 85%
as a pale FW% %ﬁp"}? %%? gseny: yﬁﬁ/li?ﬁ

13. 30 ( 1H(u)§)<cep1¢hasan methyd i aanQ}S mezhylb@)zoate WS sed ingigad of reethyIZAH, d) ,

é aﬁZI(BQHHaﬁﬁnobanJaté FHtep I)u) r&tapo([mHﬁ,(Esfy; bzs)mmet(esdewal “oeMH2) -
r r t - - W(? 0

mol ) vvas% Nfé'dl-f)%vg 30qﬁ5h?1)yé dgHgéh?Fﬁ?ig1$ch$ gﬁg coo gld}nt) 21%0&% QS) 1%4
hydri de (i , 4.12 mmol) was added portionw se. The dark bl ue soI ut| on

was stirred for 1 h at RT before iodoethane (318 pL, 3,93 mmvol) was added.
The m xture was stirred at RT for 3gdayesiedd then partitioned between

15Et 0 andy Yy ¢ ively
PR e o S L Vi L S SR G o R A
evaporated in vacuo and the residue purified by Ilca gel chromat ogr aphy

(10% Et OAc/ i sohexane) to afford 3,5- dibronp=A aniline (2) (790 ny,

729% as a dark orange solid: mz 296 ( . NVR (400 WHz, CDCl 3)
. s4 (3H, s), 1.44 20(3H t).

6: 6.82 (2H, s), 3.99 (2H, Qq)F:C3 58 .
hox henyl carbanoyl ) benzoate (4) 0 WO

Step (ii): Methyl 4-(3,5-dibrono
2011/ 027106PCT/ GB2010/ 001650~ & , 5- Di br ono- 4- et hoxyaniline (2) (100

ng, 339 pnol) was dissolved i n°DcM (2. 5 n) and treated with triethylam ne
(143 pL, 1.02 mmol). 4-(Chl orocarb€hyl)benzoic acid nmethyl ester (3) (135
ng, 678 prLB)CHers-4aettet)-S-(tritutzomethli)msnzamitio)2emetagibé izt adii(AAA03NNEE

T XEUr & Wag S50 toPthabteBTwho bredafbdif 8BsdRll tht Q8RR R PEIIFACO PN

agueous ni ccessi aturated
aqueous Nghﬁi&%‘h fcgfor%ﬁga%my#tny%{gmgﬁarﬁpéon? 3?@”%@6{! Wéi?ayﬁtf gés over
MySO4 15 i Kickloserd-atipxybenzeist asishin stapafanat ledtdionansaGusl) wascuseddnsierd oflHF
1ok D) i, 000 N RGP O B g e O8]

. 5 1 8 d) 1HMd)
(3,5-dibr enzoat e (141 my, 73% as a paI e
AT IO o0 S
4- (3, 5- Di br onp- 4- et hoxyphenyl car banoyl ) benzoi ¢ acid (AAA-014) 00

20 Synthesis 42
4-(3-Chloro-4-isopropoxy-5-(trifluoromethyl)benzamido)- 2—methylbenzoic acid (AAA-040)

4-(3-Chloro-4-isopropoxy-5- (trlfluoromethyl)benzamldo) -2-methylbenzoic acid (AAA-040)
(36 mg, 65% for final step) was prepared in essentially the same manner as for AAA-019

25  except that 3-chloro-4-isopropoxy-5-trifluoromethylbenzoic acid was used instead of 3,5-
dichloro-4-ethoxybenzoic acid in step (i) and 1,4-dioxane (5 mL) was used instead of THF
in step (ii): m/z 416 [M+H]' (ES"), 414 [M-H] (ES); 'H-NMR (400 MHz, DMSO-d;) &:
12.57 (1H, br s), 10.56 (1H, s), 8.39 (1H, d), 8.22 (1H, d), 7.88 (1H, d), 7.73-7.67 (2H, m),
5.06 (2H, sep), 2.54 (3H, s), 1.29 (6H, d).

30



4- (3, 5- Di br onp- 4- et hoxyphenyl car banoyl ) benzoi ¢ acid (AAA-014) (31 ng, 71%
was 15prepared from nethyl 4-(3,5-di brono-4-ethoxyphenyl carbanoyl ) benzoat e
(4) (45 mgo208/pmok) using a procedure essentially the sarmsEsi0/M1SHeEp
(i) for AAA-013, except the m xture was stirred overnight: mz 442 [MHr
(ES). 1H NWR (400 Mz, DVMSO-d6) 6: 13-304¢1H, s), 10.59 (1H, s), 8.15 (2H,
s), 8.05 (2H, d), 8.03 (2H, d), 4.01 (2H, ), 1.40 (3H, t). 20 Synthesis 14
4- (4- Et hoxy-3, 5-bi s(trifluoronet hyl Bphtaesis ¢ar banoyl ) benzoi c acid (AAA-015)
WO 2011/ 02 )

2 Et hoxy- 5t oD S P TUae B e PR mebyienzaioseid (NAB-041)

Et hanol (20 nL, 343 mmol) was treated with potas
17.0 rrm)l) and the mxture was stirred at R

~| um hydr oxi de (956 ng,

g A sol ution of

1) (1.00 g, 3.41

esul tant m xture was
stirred at RT for 1 h. The m xtu ds p t|t|oned bet ween Et OAc and water
and the aqueous phase was ext\Lg ed AW ce with Et0Ac. The conbi ned organic
phases were washed with brine, ¥drigd over MgSO4, filtered and the sol vent
renoved in vacuo to afford 2-ethoxgt5-nitro-1,3-bis(trifluoronethyl)benzene

8?—1 1051 QQ3@hI&3«ﬁmét$moﬁy Bftirvheat/oﬁ@tﬂyﬁbeﬂzldrrh&@z(Am@@tyMeHzm@E@@(dﬁ)\ 0%1) 8. 72
S

42t hoky- ?Sétg&zg b il ey gﬁgfe it 1 ERehbdi e pame. manper agfor ApA-03S)
MeOH, Et 0EXeSPSthe ‘2901% “npsthexR- 'f'HP'EOFIf"ﬁ!LY @”SP'§@FW|WqW6ﬁ%'i‘PﬁF19b3e$tzene (2)
(1.00 g, B8icBorovethoxylenzdicsx m@w;:(v)awam -fivsanan(2)5 mhjiwpsagsextiinstendofh a

TESLSSHzHTHFbﬁsteﬁQfF)t ﬁi/zi 53)386 M«':H]f {EBY; r'm\mmtatcobowmé rmmsetdsﬁslcd .
\l/Jvas d| ssol veg (ﬁh'e e(t edg)\tvrtsﬁ q% %Pgllalgc% %’}‘@H % 1?1

pm)l) Hy rg(g é'ﬁ a%sﬁ/éHbi]bbl ed through the m xture, with stirring at RT
for 2 h. The 20m xture was then filtered through Celite and concentrated in
vacuo. The residue was purified by sivhtheégsdal chromatography (15% Et OAc in

i sohexane) to f -,€ 30 A I dalaA€ ) (460 ng,
56% as a whi tg gf?fgé“ré@&é(%ailf&ff %t §é',§5.e” Eﬁ%ﬁ%‘h%%’\%@d& 6:
7.09 (2H, s), 5.76 (2H, s), 3.87 (2H, q), 1.29 (BH, t). 25Step (iii):

Met hyl 4-(4-ethoxy-3,5-bis(trifl uororret hyl ) car banoyl ) benzoate (5) O
CF3 5 4-(Met hoxycar bonyl ) benzoi ¢ aci d9(4) § my 2. 37 mol) was di ssol ved
in DCM (15 L) and treated W;C R 8R4 g, 3.41 mmol ) and DVAP (33 ng,
273 pnol). The resultant m xtur¢ g stﬂrre at Rl for 15 mn.
4-Ethoxy-3,5-bis(trif|uor(yetch) line (3) (360 ng,

Br

15  4-(3-Bromo-4-ethoxy-5-(trifluoromethyl)benzamido)benzoic acid (AAA-042) (35 mg, 60%
for final step) was prepared in essentially the same manner as for AAA-019 except that
3-bromo-4-ethoxy-5-trifluoromethylbenzoic acid (prepared in 3 steps from 4-hydroxy-3-
(trifluoromethyl)benzoic acid by sequential treatment with bromine in acetic acid, ethyl
iodide and base and then lithium hydroxide) was used instead of 3,5-dichloro-4-

20 ethoxybenzoic acid and methyl 4-aminobenzoate was used instead of methyl 4-amino-2-
methylbenzoate in step (i) and 1,4-dioxane (2.5 mL) was used instead of THF in step (ii):
m/z 434 [M+H]" (ES"), 432 [M-H] (ES"); 'H-NMR (400 MHz, DMSO-d;) &: 12.81 (1H, br
s), 10.71 (1H, s), 8.56 (1H, d), 8.26 (1H, d), 7.96 (2H, d), 7.88 (2H, d), 4.18 (2H, q), 1.43
(3H, t).

25



WO 2011/ 027106PCT/ GB2010/ 001650 - 86 - 1.32 mml) was added and the
resultant m xture was stirred at RT for 20 h. The mxture was diluted with
Et 0Ac andwoashad7iobree tines with 1 M HC and then threectricBsiovioldso NaHCO3
solution. The organi c phase was washed with brine, dried over MgSH,
filtered and the solvent renoved in vaage- The residue was purified by
silica gel chromatography 5(10% Et AOc in isohexane) to afford nethyl

4- (4- et hoxy- 3, 5- bi s(trlfl uor onet hylsypthesiyusar banoyl ) benzoate (5) (150 ng,

28%: mz 436 [ ), 1H, s),
8.48 (2H, s), S ? L?‘Hﬁr%y&dcfé O{XM&%/{A Gig S@@%ﬁ% &)%&%3@%5{‘1
10Step (iv): 4-(4-Ethoxy-3,5-bis(tri P t hyl ) phenyl car banoyl )ben20| C
acid (AAA-015) 00 CF3CF3 5 0

4- (4- Et hoxy-3, 5-bis(trifluoromethyl )pheByI C %I'_? benzoi c acid (AAA-015)
(107 mg, 70% was prepared from rret hyl
4- (4-ethoxy-3,5-bis(trifluor W R
345 pnol) using a procedure @Sgt
AAA-010: nmfz 422 [ KOH+ (ESH)

dleny noyl ) benzoate (5) (150 nyg,
y thie sane as in 15Step (vi) for
Y (400 MHz, DMBO-d6) 6: 13.39 (1H, bs),
10.92 (1H, s), 8.55 (2H, s), 815 n, 411(2H q), 1.44 (3H, t).

Synthesis 15 N-(4-Car bam)yl phenyl I=5 di chl or o- 4- et hoxybenzam de

(AAA-036) 4 2(3 éﬂl b4 (%? ’9’ %'IEL& é ?ﬂb@%&! %cdé J()\Afl\l@&é 425

|
e e '3§8°f°@ ) stgpy wa n@p? 1 Essantialying seme gErtel 85 o Por a0
mn. 4- Awenmﬂwanymeom Io@w wag, usedingteas] 9f qxdgbtawd@didamwteméu)r @M&Gant

m xture wga-HtEBHEH RMRRES MHZ DMSJHag) 311 X7 (14, \bas), fioledgn Bds)aadoq g, sol i d

washed wi f chl-qre- 4~

ethoxypen Sl e abgheinbild oA et phenyd s iER BIen ) 15g,

(ES) 400 MHz, DMSO-d6) 6: 10.51 (1H, bs), 8.08 (2H, s), 7.84 (5H,
m, 7.27 (1H, bs), 4.14 (2H, q), 1.40 (3H, t). - 87 - Synthesis 16 Methyl
4-(3, 5-d ich I oro-4-ethoxybenzam do)-2-ch | orobenzoate (AAA-017) o Cl
Met hyl 4- (3, 5-di chl or o- 4- et hoxybenzam do) - 2- chl or obenzoate (AAA-017) (175
ng, 39% 5was prepared in essentially the sanme manner as in Step (iii) for
AAA- 001, except that




3, 5-di chl or o- 4- et hoxybenzoi ¢ acid was used instead of 3,5-dichloro-4-

(cycl opentyl oxy) benzoi ¢ acid and net hyl 4-am no-2-chl or obenzoate was used

i nst ead olormetimehi04- am nobenzoate: mz 402 (mH (ES). tHETMYR0(0A0Dss5WVHZ,
CDCl3) 6: 7.93 (2H, d), 7.85 (1H, s), 7.83 (1H, d), 7.80 (2H, s), 4.18 (2H,
q), 3.93 (3H, s), 1.49 (3H, t). 10 Syntibesis 17

2- Chl or o-4- (3, 5-di chl or o- 4- et hoxybenzam do) benzoi ¢ acid (AAA-018) o Cl

2- Chl or o- 4- (3, 5-di chl or 0- 4- et hoxybeggzathesionbenzoi ¢ acid (AAA-018) (39 ny,
39% for 15the figal nner as in
Steps (iii) and 4(1| v I%%n%m,5%’%%@%%9@{3(/?2”'?8?@8@%@% '&/ﬁ'&;ﬁ,ﬁf oxybenzoi c

acid was used instead of 3,5- dichloro-4 (cyclopentyloxy)ben23|c acid and

met hyl 4- ani-@ bepzoat e W& t ead of Aniyrfobenzoat e
in Step (iii): 3€p( Eﬁ(ES) NR(400%K'/§E', DVBO 6: 13.18 (1H,
s), 10.65 ( . 8.07 (Bbh s),HE0 . d), MéoRS (BB, 7.78 20(1H,

dd), 4.13 (2H ), 1.39 (3H, t). WDOQO011/027106PCT/ GB201(Q#001650 - 88 -
Synthesis 18 4+4(3,5-Dichl oro-4-ethoxybenzamn do) - 2- net hyl bgnzoi c aci d

(AAA-019) A solution of 3,5-dic r o- 4- et hoxybenzoic acid—(l) (285 ng, 1.21
mol ) and DI PEA (1.05 nL, 6.05 ) in DVF (2.5 ni) was (added to HATU (690
ng, 1.82 nmmol) and orange mXture wags stirred for 5 m pr|orOto t he

addi ti on of methyl "ho- 2- netdyl henzate (2) in DVF
(1 m). The resglting dark oe ut Pon wddOHtj 2 ) r 18
h. 2 MHC (10 n) V\@%dadded aAt ng con“rﬂued fo and then
the mixture was extraghéd with diethyl ether IJ_?, was washed
with water (3 x 15 nL), dried over ISou, filterg 8andthe sol'vent was

evaporated in vacuo. The ye#l ow residue was purified by sili ca® gel
chromat ography (40 g, 0-100% EtOAc in hexane) to afdord nethyl
4-(3,5-dichl oro-4-et hoxybenzam do) 2- %t hyl benzgat el (3) (267 ny, 56% :

m z 380 on-Hy (ES"iC?éE 7 (18 s), 7.80 (3H, m,
7.54 (1H, dd), ﬁgf 18 | Og &
(3H, t). Step (5i r- et beruzam do) - 2- net hyl benzoic acid

s), 2.63 (3H, s), 1.49
(AAA-019) 00 WO 2011/ 0271C6PCT/ GB29100001650 - 89 - Li t hi um hydroxi de (60
ng, 2.51 nmol) in wate i
met hyl 4-(3,5-dichloro thoxybenzam do) - 2- net hyl benzoate (3) (267 ny,
56% (240 ng, 0.628,x4 ien THF (5 nmL) and the resulting yellow sol ution
was stirred for 5 days at RT. Trr@ol vent was ev&porated in vacuo and

di ssolved in water (5 nL), 5the idified w M HCl . The resultant
m xture was extracted with EtOAc. | The organi yePHwas washed with water,
dried over MgSO and fLidH er ed ~and® on silica. Silica gel

chr omat ogr aphy @40 g—6=316% i n provi ded 4- (3, 5-di chl oro-4-

et hoxybenzam do) - 2- net-tigapenzoi c~@CI Yy ( AAA- 019) (52 nmg, 22%: mz 366
(MH" (ES). 1H NMR (46€O0NMHz, DVBO-d 5: 12.66 (1H, s), 10.49 (1H, s),
8.08 (2H, s), 7.87 (1H, d), 107.71 (1H, dd), 7.68 (1H, d), 4.14 (2H, Qq),
2.54 (3H, s), 1.40 (2H,

6- (3, 52di chl or o- 4- et hoxy%%@:ﬂa‘l’%‘W&%@%%WFEO&WWB'CQGPC‘Z{ AAA- 020) o

A

Tribromoborane (7.86 mL, 82 mmol) was added dropwnse to a stirring mixture of 3-chloro-
4-hydroxy-5-methoxybenzoic acid (1) (6.61 g, 32.6 mmol) in DCM (50 mL) under nitrogen
at 0°C. The resulting orange mixture was stirred at the same temperature for 2 h then

10  poured portionwise onto ice / brine (250 mL). The aqueous phase was extracted with
EtOAc (2 x 150 mL) and the combined organic extracts were dried over MgSO, and
filtered. The solvent was removed in vacuo to give 3-chloro-4,5-dihydroxybenzoic acid (2)




1203 12 4- Am no- 2, 6-di chl orophenol (1) (1.00 g, 5.62 mmol) was dissol ved
indry DM (9 nL) and cooled to OC. Sodium hydride (142 ng, 5.90 mmol) was
added t o wbeonioetwse 20 portionwi se. The dark purpl e solparicBRoWa®16HI I r ed
for 1 h at RT, then iodoethane (468 pL, 5.79 nmol) was added. The reaction
m xture was stirred for 3 h and parti t-ifgfed between Et 0Ac and aqueous NaCH
(1 M. The organic | ayer was washed successively with water and brine, and
then dri edq5aver 70%504Vz 1B'VI[M&1]B(ES<’:)UU-I NMR GI00WHE, DSB8 e1d. 69 1Habg), The
resi due wag 1|qu(g|_,f b,eg bm—,%m a7 88 hjomat ogr aphy (5% Et OAc/i sohexane) to
afford 3,5- 25di chl oro-4-eth xyam]m% (2) (460 ng, 40%9: mz 206 [ MtH|
(ES+).11-1 NWR (400 MHz, CDCI3) a: 60 (2H, s), (tZH q), 3.60 (2H, s),
1.42 (3H, t). WO 2011/%@7alﬁ@wwlészmgﬁcﬁaq'ewoxymzoa &(Bp (ii): Methyl
6- (3, 5-di chl or o- 4- et hoxyphenyl ca@r banoyl )nicotinate (8 0 OHCI CINH 20 o C
ClCD, DI PEA, DMFH 203 Bo hoxXycar bonyl ) - 2@y ri.di ng(_car boxylic acid (50
my, 276 pnol) was di ssol ve DNRH (2TmisEl and t ed Rith CD (60 ngy, 370
prol ). The reaction m'xP s stirred—at>R[,pfs h.
3, 5-Di chl or o- 4- et hoxyani |ne%(2) (57 MgOH276 prml and DI PEA (96 pL, 552

I

1

prnol ) were added sequenti al and the reaction mXture was stirred at RT
overni ght, then at 70C for h. The reaction m xture was partitioned
bet ween EtA0gwtutmndf Sephaoord, S-ﬂﬂwyc(rdxylvbnzdfdﬂamdrma(ehe d, 4§46 mvasl) was hed

successi V%hwrammthv@néﬂe B8 e .mﬁébm [4oRALANS silQ solc lnfeed and
concentrated in va T [ t| ue sta a rom 10ne P@
af ford n”etnﬁ gep oemanl ﬁ|38"8”4‘”%~°t'ﬁ838>’ﬁ i VAc0a, B T8 5 R B8 (46

my, 45% epriiring (> MLy anEOABE S[MIHT he Brgpnic 1ayeRRs Wagedvth bumﬂzSde) 6:
11.12 1()1HmL<)) driedl. dv@r (IS0, dad fllteBedBST r(elddlvedd\)/as fenitivel Ivadid)to give et s) ,

4.06 (2H. cfibro-3.5%hydibkybnzoa 68 %ivielid): m/2201
o (3.5 e e e AT ]

109%9 was prepared from net hyl

6- (3, 5-di chl or o- 4- eSierylpmmryylGanhhmo%}a-biadoydb;bemylmyx)tﬁénzbéta (#0, 49 pnol)
using a procedure essentially the sanme as in St (ii1) for AAA-013, except
20 net hanol (0.5 nL) was al sapadded and t he re@on m xture was stirred at
RT overnight: mz 35344 dé) 6: 11.12 (1H,
s), 9.18 (1H, dd), 8.55

, @\’ H~s), 4.06 (2H
q), 1.37 (3H, t). Synt§ 3
254- (4- Et hoxy- 3, 5-di f1 uorhenyl carbg)ﬁgyl)b d (AAA-021) o WO
2011/ 027106PCT/ GB2010/ 001650 - 91 - DMF

4-(4- Eéhoxy 3,5-difl uoroph\'ényl car barmyl )ben20| c aci q‘ (AAA-021) (7 nmg, 17%
was prepared. repared in essenti al sane manner_as in Steps (ii)

and (iii) Af'BWt”mP@E Yl Eigrora, Pﬁa’tvdsoxzbmmﬁt?dﬁb@@ﬂé%dA%meOI ne was used
i nst ead oﬁoctepﬁcl@hdmtmedé’)ﬂs Hethék paml) andepatassiine parbonate £ pgr4.44 owtdlldn was
ef fected Ipwp (iotHL AVaP&Riridt 781 B FATh& reélaction mixture was cooled to room
temperature and then partitioned between 1M HCI (75 mL) and EtOAc (100 mL). The
20 phases were separated and the organic phase was washed with brine (2 x 75 mL) then
dried over MgSO, and filtered. The solvent was removed in vacuo and the residue was
purified by silica gel chromatography (40 g, 0-100% EtOAc in isohexane) to give methyl
3-chloro-4,5-bis(cyclopentyloxy)benzoate (4) (427 mg, 1.26 mmol, 85 % yield): m/z 339
[M+H]* (ES"); "H NMR (400 MHz, CDCl;) &: 7.66 (1H, d), 7.45 (1H, d), 5.05-4.98 (1H, m),
25 4.87-4.83 (1H, m), 3.89 (3H, s), 1.95-1.55 (16H, m).

I\/R (400




5and purification by preparative HPLC (Method 1): mz 320 [MH (ES). 1H
NVMR (400 MHz, MeOD-d4) 6:8.42 (1H, s), 8.10 (2H, d), 7.94 (2H, d), 7.45

(2H, d), wokd1(2Hoeq), 1.35 (3H, t). Synthesis 21 PCT/GB2010/001650
104- ( 3- Chl or 0- 4- et hoxy-5-(trifl uoronethyl)benzam do) -2, 6-di fl uorobenzoi c
acid (AAA-022) F O -108 - cl

4-(3-Chl oro-4-ethoxy-5-(trifluoronethyl)benzam do) -2, 6-di fl uorobenzoi c acid
(AAA-022) (5 ng, 7% Stap (iv)r&Chistep)5-bigsydiopeptioxgbenzeais aeidi(bal |y t he same
manner as in Steps (iii nd (iv) for AAA-001, e pt that

3-chl oro- 4- et hoxy-5-tri or onet hyl benzoi ¢ acid @pr epared in 3 steps from
4- hydr oxy-3-(trifl uoron@yl )be‘hzm c acid by sequdnti al Preatment with

sul furyl chlori de, iodide 3 ba]?%Hand thenO dr oxi de) and
ethyl 2,6-difluoro- 1 no oate t ea( 3, 5-di chl oro- 4-
(cycl opentyl oxy) benz C and et hylydba ,gaem

step (iii): mz 422(MH)( lil %0

€@ respectively in

1H NVR (400" MHz, MeODy 6:8.32 (d, 1H), 8.21
(d, 1H), 7.49 (d, 2H), 204. ng (q, 2H) , 48 (t, 3H). gynthesis 22
4- (3, 5- Di br ono- 4- et hoxybenzam do) benzoi ¢ acid (AAA-023) o Br
254- ( 3, 5- BrEhleert, 3-bis(¢yslopbetyvanbanidicacia (D (380 mg( 29%) wagprepardifeom 87% f or
final stepjethas- dhld?@arﬂeﬂs(cvcwﬁé’rftﬁb)ky?)lbér&obtb%ﬁ(almn’ﬂﬁiﬂnwrmm%l)lu@m&aeps (iii)
?g(rjeé:ar)e df féce@ﬁ%é%@&nta‘rﬂggnf‘eoéan%é“ ; a& r‘NR)A of, é%tt% &Zpﬁﬁlo%ﬁéjw
sequenti a™ r”‘@ét"ﬁﬁaf rPfgﬁ'h?[" g RE I&ayeN %CSHB iy dr oxi de)
was used |1ﬁ§t7e(é|d loyfs).37. 52&I1H;rd)o':fﬂ)5(11|'( ol).c4.9p 4.9 yRidxyp), 5@9921}9@ (Adin), i170st ep
300N m z146514MWi).(ES). 1H NWR (400 MHz, CDCI3) 10.59 (1H, s), 8.24 (2H,
s), 7.94 (2H, d), 7.87 (2H, d), 4 10 (2H q) 1.43 (3H, t). WO
2011/ 7106PCT/ 20
2 (3. Gl or o- 4. SR METHE b1l l0Eis ST IRREBIE ongamidalbsgasgte &)
Cl 4-(3-Chl oro@t hoxy- 5- net hoxybenzam do) benz@nam d (AAA-02 (80 ny,

79% for final p) was prepared in essentiall e sape
3-chl oro- 4- et hoxg- 5 benzo

Steps (iii) andYiv) foo AAA-«@(Q(;;1 ge&tthhat
?qum d%; g&d - di chl or o- 4-
(cycl opentyl) b id (i ):@; 34 MH)' (ES ). 1FI NMR
(400 MHz, DNMSQ a2 " , br .93 (2H, d), 7.87 (2H,
d), 7.69 (1H d)7 7. At q), 3.85 (@H, s),71.39 (3H t).
10 Synthesis 24 4- -5-(trifluoronethyl)benzam do) benzoi c
acid (AAA-025)

Methyl 4-(3-chloro-4,5-bis(cyclopentyloxy)benzamido)benzoate (7) (155 mg, 49%) was
prepared from 3-chloro-4,5-bis(cyclopentyloxy)benzoic acid (5) (200 mg, 0.616 mmol)
using a procedure essentially the same as in Step (iii) for AAA-001: m/z 458 [M+H]"

15 (ES"), 456 [M-H] (ES’); '"H NMR (400 MHz, CDCls) : 8.06 (2H, d), 7.84 (1H, brs), 7.71
(2H, d), 7.38 (2H, d), 5.02 (1H, m), 4.88 (1H, m), 3.92 (3H, s), 1.95-1.63 (16H, m).

Step (vi): 4-(3-Chloro-4, 5-bis(cyc|opentyloxy)benzamido)benzoic acid (AAA- 044)

O\ 1,4-dioxane, Q

H,0

20  4-(3-Chloro-4,5- bIS cyclopentyloxy)benzam|do)ben20|c acid (AAA 044) (55 mg, 72%)
was prepared from methyl 4-(3-chloro-4,5-bis(cyclopentyloxy)benzamido)benzoate (7)
(75 mg, 0.16 mmol) using a procedure essentially the same as in Step (ii) for AAA-001,
except that 1,4-dioxane (2.5 mL) was used instead of THF: m/z 442 [M-H] (ES); 'H NMR
(400 MHz, DMSO-dg) 8: 12.74 (1H, br s), 10.45 (1H, s), 7.94 (2H, d), 7.88 (2H, d), 7.69
25 (1H, d), 7.52 (1H, d), 4.97 (2H, m), 1.99-1.93 (2H, m), 1.73-1.48 (14H, m).



o] Cl

4- (3-Chl oro-4-ethoxy-5-(trifluoronethyl)benzam do)benzoi c acid ( AAA-025)
(17 nmg, MHeoabfmriobi nal step) was prepared in essenti al lpgTidB20 BMESSOBNNET
as in Steps (iii) and (iv) for AAA-001, except that

3-chl oro-4-ethoxy-5-(trifluoronethyl)beaggoi c acid was used instead of

3, 5-di chl oro-4-(cycl opentyl oxy) benzoic acid in step (iii): mz 386 (MH)-
ES-. 1H NWR (400 MHz, DVBO) 12.78 (1H, br s), 10.69 (1H, br s), 8.42(1H,
d), 8.22 (1H, d), 7 95 (2H d), 7.88kbsisdy: 3-37 (2H q), 1.41 (3H t).

20 Synthesis 25 chl or 0.4~ enzam da i\ cid (AAA-026)
o ci 5-(3,5-Dié h @8%%&@8@@’5% %? dégﬁnﬁ?'éga@%p‘?/hwoza) (20 ny,
gquant. for final step) 25was prepared in essenflially the same manner as in
Steps (iii) and (iv) for AAA-001, except that 35§qdi chloro-4-ethoxybenzoic
acid and nmet hyl 5-am nopicoli Qa(?e pr epar @ treat| ng

5-am nopyri di ne- 2- car boxylic ac¢ acetyt chloride and nethanol) were
used instead of 3,5-dichloro-4- pefit yl oxy) benzoi ¢ acid and met hyl

4- ami nobenzoate respectively BMOstdp (iii): mz 355 (MH)+ (ES). 1H NWVR 400
MHz, DMBO-d6) 6: 10.9 (1H, WO 201%/027106PCT/ GB2010/001650 - 93 - s), 9.0

(1H, d¥, a. @, 4@&&13ed§9|oxy§152:h(ozdsben§hmm%)tﬂen(z&.bl acra)(AAél\-d4-;()er$ mg) 96% .fér f(n%H t).

(The finalg e%?WEQBQb%a QArﬁlfa@fth@%a%e Qﬁr%?'ak%rf%ggk ma%i %h

56- (3, 5- Di Ll NN H
& 63 b Eﬁf@ﬁ%gﬁaauae%tnﬁéﬁ 5K Rrisrent faoidsnn §(ep (ibars tmaa ySarrio met 29%
for final 491@p)stemé) p’n/eptﬁﬁdldl - Feﬁ;)sélﬂtNl\diR K400t MKz, smwsomhﬁe*rz éﬁ;(hl-h bBskps

(iii) and10|5\4)1|f10§) Mswmlm) @X0ERH, hinat. 78 (4, @), qhszaqf'zer &), FL4opxghegah; acid

and rr%hyl536| og|1q te were used 10i nstead o

3, 5-di chl or o- - gent | oxy) benzoi ¢ acid and net hyl 4-am nobenzoate

respectively |n step (iiti): mz 353 (MH- (ES). 1H NWR (400 WVHz, DWMSO- d6)

6:11.3 (1H, s), 8.9 (1H d), 8.3 (1Byntheyis48. 2 (1H, d), 8.1 (2H, s), 4.1

(2H, q), 1.4 4Bkhibro-4, SYR{dyeRbENtRbxY)bEdzanAdd)- BmEthyRehgoiy REEZARKA enzoi c
o)

acid (AAA-028) (PP-01) o ;
Q H
0

15  4-(3-Chloro-4,5-bis(cyclopentyloxy)benzamido)-2-methylbenzoic acid (AAA-046) (65 mg,
85% for final step) was prepared in essentially the same manner as for AAA-044 except
that methyl 4-amino-2-methylbenzoate (prepared from 4-amino-2-methylbenzoic acid by
reaction with methanol and chlorotrimethylsilane) was used instead of methyl 4-
aminobenzoate in Step (v): m/z 456 [M-H] (ES’); '"H NMR (400 MHz, DMSO-d) 5: 12.63

20  (1H, brs), 10.33 (1H, s), 7.86 (1H, d), 7.72-7.68 (3H, m), 7.52 (1H, d), 4.98 (2H, m), 2.54
(3H, s), 1.99-1.91 (2H, m), 1.78-1.58 (14H, m).




4-(3,4,5-Tri et hoxybenzam do) benzoi c acid (AAA-028) (42 ng, 68%for final
step) was prepared in essentially the sanme manner as in Steps (iii) and
(iv) for wéAeD@byi0except that 3,4,5-triethoxybenzoi c acipdTw0108@tssnNst ead
of 3,5-dichloro-4- 20(cycl opentyl oxy)benzoic acid in step NO mz 374
(MtH) * (ES*). 1H NWR (400 MHz, DWMSO-déy16- 10.3 (1H, s), 7.9 (2H d), 7.8
(2H, d), 7.2 (2H, s), 4.1 (4H, q), 4.0 (2H, qg), 1.4 (6H, t), 1.2 (3H, t).
Synthesis 28 254-(3,5-Dichl oro-4- eshotkgsieagan do) benzoi ¢ aci d (AAA-029)

W0 2011/ 6 L | sour ces.
VO 2011/ 027106P§ G‘é‘%i%?oﬁﬁ%msﬁ'@?v %%%W;{?gér;zgmmﬁw)

4- (3, 5- D chl or o- 4- met hoxybenzam do) ben20| c acid “‘a (PP-03) o Cl
The title conpound @as obtai ned from cgmercial sour . 5 gynthesis 30
(Conpari son gonpouniil 4-(4- Et hoxy- 3- (t |f| uor opebhyl ) genzanildo) benzoi ¢ acid
(XXX-01) o OH 7Y ¥e S (tr Ip) BenZdi ¢ aci d
(XXX-01) (14,505A49% for (d aI €

manner as in Stegs (iii) gm (|v f

was QI'AQWh?d gh8
r AAA- 001 Hexcept t hg;

4 hydroxy3 (trifluoronethyl)benzoic acid by sequenti al trleat ment with et hyl

i odi de and base and th i thi um hydr oxi de) was gl i nstead of O

3, 5-di chl oro-4-(cycl op | oxyg benzoic acid in step (iiig &-on-
(ES). 11-i NMR (#gQ Mz, DVBO)J 12. 7Boéibmbbem) 1@ 54 ( 5s 8. 26
(1H, d), 8.2# (1H dy 7% OHd) . 7.°88a (20, .d), d), 427(2H
q), 1.36 (3H t}.dioxah&) 20, 27106PCT/ GB2016/ 001650, Synt hesis 31

( Conpari son Conpaotyed) & o

H,N 5

/dk DIAD, PPh:, /©)‘\
6
acetic
acid

LIOH /@)k
1 ,4-dioxane,
@
5 Step (i): Methyl 4- (benzyloxy) -3-chloro-5- hydroxybenzoate (2)
BnBr
KzCOg,
DMF

(Bromomethyl)benzene (1.41 mL, 11.9 mmol) was added dropW|se to a stirring
suspension of methyl 3-chloro-4,5-dihydroxybenzoate (1) (product step ii, Synthesis 46
(2.00 g, 9.87 mmol) and potassium carbonate (1.50 g, 10.9 mmol) in DMF (10 mL) at 5-
10  10°C. The resulting mixture was stirred for 2 h at RT and then partitioned between 1M
HCI (50 mL) and EtOAc (60 mL). The phases were separated and the organic solution
was washed with water (2 x 40 mL), dried over MgSQ, and filtered. The solvent was



4- (4- Et hoxy-3-(trifluoronethyl)benzam do)-2, 6-difl uorobenzoic acid (XXX-02)
Br 123 0 FrOH 3 - (C00)2, DCM DI PEA F DVF (cat) 5Step (i):

4- Am no- 2¥6-2diffd2umeobenzoi c acid (2) F OF 0 LI ON OH THFpPHZ:BIBNHIZMN0 | 2

Et hyl 4-am no-2, 6-di fl uorobenzoate (1) (3.26 g, 16.2 mmol) was dissolved in
THF (40 nlL) and treated with |ithium hydnexide (1.94 g, 81 mml), followed
by water (10 nL). The resultant m xture was stirred at RT for 20 h.

Met hanol  (émolgd masciealsterresiade Wae plffiesty silvatgenthirbmatograshy (80 gr@dO%t RT for

20 Benlhg r%@mfﬁn&o\ﬁgganrre@ ﬁ\ﬁ%%&th& anG ﬁm&u% -NYRiFo %E@ 9' dateg in
three equ& S%f)('f"‘@ 915#81 s? %@8 nﬁé\gﬁ sﬁg 49
partiti onédoBl eAd1E; DA 4Ana3Skdttm), THE (a3 83t séepar ated and the
organi 68 phase was washed successively with water and brine, then dried over
MpSH4, filtered W I i S were
conbined to affor%d 4- )a%oﬁg Bé‘rﬁ:glo?( ﬁ%ﬁ@ggngo%g@g%yél? )e'h(?(%étg g, 88% as a
pale yellow solid: mz 173 (MH" (ES"). 1H N OOM-Iz DMSO-c/ 6) a:
12.59 (1H, br s), 6.31 (1H, s), 6. 16 2H dt)

2011/ 027106PCT/ GB2010/ 001650 - Q96 - enzyl

4-am no- 2, 6-di f| uor obemM&bat e (3 OBr u:

23 4- Am no- 2, 6-di f | uor obe c aci d(5) (900 mml ) was dissol ved
in DMF (15 nlL) and tremmosd>4 t h potd@éptﬁﬁ"marl@mﬁnat (790 ng, 5.72 mol ).
Benzyl bromide (617 pL, 55.@0 mml) wa3HBdded overcb min. The resultant

m xture was stirred at RT f@r 2 h. The m xture was fhen partitioned between
Et 0OAc (150 nlL) and water hases were separated and the aqueous phase
ext r act ed Biperiopxiagecdicar h@‘yw‘?rfﬁp(ﬁéd- éri§anmel) pias sddeddiopwisadnastisingcessi vel y
wi t h wat emitdret ofmesthyl @ntendytoxyh8ichiero-Jihgdroxgzenzeatp {2)5(@00verg, 1 lodmmdol),ed over

MySOA 4of i 'c?@él?&aﬁ&%ﬁi‘ﬂ 543’10' ﬁ\'ﬂ{ol)ra%{a%@rﬁ’ede/% DFI\ETdB% 40f rﬂH\%l)‘é‘@?HF 5
&ggua: fslsgld\}.gy ng thel r%%dtge was s{lmre@ tOFQ‘F'?cPr e reac oh was quenc eg wntﬁ%egﬁt erial
(10 mL) and the solvent was removed in vacuo. The residue was purified by silica gel
chromatography (80 g, 0-20% EtOAc in iso-hexane) to afford methyl 4-(benzyloxy)-3-
chloro-5-(cyclohexyloxy)benzoate (2) (350 mg, 9%): 'H NMR (400 MHz, CDCI3) &: 7.66
15  (1H, d), 7.51 (3H, m), 7.38-7.33 (3H, m), 5.14 (2H, s), 4.38 (1H, m) 3.90 (3H, s) 2.01 (2H,
m), 1.80 (2H, m), 1.62-1.50 (3H, m), 1.45-1.35 (3H, m).

Step (iii). 4-(Benzyloxy)-3-chloro-5-(cyclohexyloxy)benzoic acid (4)

P, Qo

LiIOH
o o~ © OH
BnO 1,4-d|_iio>(<)ane. BnO
Cl 2 Cl
3 4

20 4-(Benzyloxy)-3-chloro-5-(cyclohexyloxy)benzoic acid (4) (329 mg, 97%) was prepared
from methyl 4-(benzyloxy)-3-chloro-5-(cyclohexyloxy)benzoate (3) (350 mg, 0.934 mmol)
using a procedure essentially the same as in Step (i) for AAA-001, except that 1,4-
dioxane (5 mL) was used instead of THF: m/z 359 [M-H] (ES’); '"H NMR (400 MHz,
DMSO-dg) 8: 13.19 (1H, s), 7.51 (2H, m), 7.48 (2H, m), 7.42-7.33 (3H, m), 5.10 (2H, s),
25 451 (1H, m), 1.94 (2H, m), 1.72 (2H, m), 1.59-1.49 (3H, m), 1.46-1.27 (3H, m).



in the m nimum vol unme of Et 0Ac and added dropw se to isohexane (150 nL).
The resultant white precipitate was collected by filtration to afford
benzyl 4-woi2on/@2766¢ di fl uorobenzoate (6) (910 ny, 64% aesTaBMiW®IE0! id:
mz 264 (MtH)+ (ES). 1H NWR (400 MHz, CDCI3) 6: 7.44 (2H, dd), 7.39-7.29
(3H, m, 6.16 (2H, dt), 5.34 (2H, s), -4128 (2H, br 15s). Step (v): Benzyl
4- (4-ethoxy-3-(trifluoronethyl)benzam do) -2, 6-di fl uorobenzoate (4) F FO O
FOH 0 . (CO8R,(ivDOhdthyDUREAbEMEy[dN)-8-chlb)d-b-{cyBohexloxy)benzamido)benzoate (6)

4- (4- et hoxy- 3- (t~f | uoronet hyl ) benzam do) - 2, fI uor obenzoat (4) (172 nyg,
37% 20was prep d from 4-ethoxy-3-(triflug i cid (250 nyg,
1.07 mmol) and berzyl 4pam no-2, 6-di fluoroben 0o 970 pnol )

using a procedureg essenfi al | Xcobﬁ; SWFEDEA, | N S AAA- 001, except
the reaction m xt Was @Hi rred @FE for 16°F eated at 35C for
1 h. The crude prod was partially ur|f|ed . a gel chronat ography
(15-20% Et OAc/ i ne) followed by fri t ur &Pon 255ucce§3| vely with 10%
Et OAc/ i sohexane and €hen di et hyl ser>oThe filté&led solid was dissolved in
Et OAc and washed twi ge with NaHC3, Ut hen successively with water and bri ne.
The organi c phase was dried ¢b¥r NMgS®, filtered and the sol vent rempved in
vacuo. Thmeﬂeﬁnqwbumlo&yr)m bisibropsH{dytloRekyidky foehzaraidgwengdtte (8)1(828 mghy (50%
DCM i Sohega?o a‘}JdJ @m@@&% yﬁﬁ?ﬁ Poilo7b %WBh%QﬁQx zoRERUd) (49 32% 22
(1H d 1 °gh 56

, usu g§7or r%éssegr ailgtltezﬁm smls (1j )3fE?AA - V@/Z
2011/ 027168me@26§0/bmm400wz D8ISP-de)A:)10. 51 (1H, br s) 797 (2H, d), 7.91
4- (4- Et hoxaH,3)(7.68 {1H|@),0m88 (WH, )P en3@BH] ®); 242786 (BHO YR NZ (@H; sRcd. 87 (1KXX- 02)

F OF O e I

. H,s), 1. 8 1.7 62-1.51 47-1.31
4-(4-et ho@ gé?t(srl fﬁ)uo?o r’l?)r) 3rg%'21mm%jc})62218 éP'?|"EPoPo€en%o tén2)4) (25 ng,
552 pnol) was dissolved in nethanol (10 nL) and was passed through a Thal es

'Hcub@'  car tSteaid Netogstrdrabjored- (aycflcmwwlm)et wdrquhemamld@)bemamﬂér H2 (1

0 bar). The so nt was renoved,in vacuo to a
4- (4- et hoxy- 34 f1 uoronet hyl )jpenzam do) - 2, 6 fI uor oben20| c aC| d
(XXX-02) (20 97% @s osol i mz 38§71 (M9 NVR
(400 MHz, MeOD)pa: 8. ), 8. 19%81'H dd) ,07 2 7 30 (1H,
d), 4.26 10(2H, ¢ (3H t). Synf i's 32 (Q [ on Oorrpound)

4- (3, 5-Di chl oPo 1 do) benzoi ¢ aci d {{0C- 03)5 15The title conpound
was obt ai ned m donmmer cigal sources. ynt hesi's 33

4- (4- (tert-Butoxy Ck 5-di chl or obenzam do) benzoi c % d (AAA 031)
45% hydrogen bromide in acetic acid (26 pL, 0.20 mmol) was added to a stirring mixture

of methyl 4-(4-(benzyloxy)-3-chloro-5-(cyclohexyloxy)benzamido)benzoate (6) (20 mg, 40
pmol) in TFA (3 mL) and the mixture was stirred at RT for 1 h. The mixture was

15  partitioned between water (15 mL) and EtOAc (15 mL) and the phases were separated.
The organic solution was washed with water (10 mL), dried over MgSO, and the solvent
was removed in vacuo to give methyl 4-(3-chloro-5-(cyclohexyloxy)-4-
hydroxybenzamido)benzoate (7) (16 mg, 92%): m/z 402 [M-H] (ES’); 'H NMR (400-MHz,
DMSO-dg) &: 10.37 (1H, s), 7.94 (4H, m), 7.68 (1H, d), 7.54 (1H, d), 4.40 (1H, m), 3.84

20 (3H, s), 1.94 (2H, m), 1.83-1.73 (2H, m), 1.67-1.45 (3H, m), 1.40-1.20 (3H, m).

Step (vi): Methyl 4-(3-chloro-4,5-bis(cyclohexyloxy)benzamido)benzoate (8)

0 o)
o) o~ o) o~
0 \ DIAD, PPh;, O N
H — H
Cl 7 Cl 8
O



000 .0, I Toluene C 2 0 2 THF, H20 WD 2011/027106PCT/ GB2010/ 001650 -
98 - Step (i): Methyl 4-(4-(tert-butoxy)-3,5-dichlorobenzam do)benzoate (2)
00 >0y0 Nwo-20i1/027iD6l uene CI 12 A stirred suspensi on of mwergB2010/001650

4- (3, 5-di chl oro- 4- hydr oxybenzam do) benzoate (1) (Synthesis 9) (100 ng, 294
prol) in toluene (2 nL) was heated at -§9€-unti| 5honbgenous. The resultant
solution was treated with 1, 1-di-tert-butoxy-N N dinethyl nethanam ne (141
pL, 588 pmikdprapyaiodicarboiyiute (G853, @B 2hmdl) Wasidded Bropdsd tb estirriig iikturer 18

h. Add't'%'f‘ﬁn't ) d18lknibRL8-1dydloRE 1&?5\%8‘% &W rtnv@ gS‘Qe((i)"(éSPr'rgX@% prol )
Yehéspained

was added an xture act'l ure was
cool ed t o HRI® aﬁ’ff'%f‘@’é‘ﬁ?f Ebr@rﬁgm?a 3Nt é“’&Pf’dt ed with
wat er and THF @xel)ndde wsulingyelpw mixture wessticed at/RT far@d hdiThe deastien wig SO4,

filtergd a;udnmamuhtmameqs L) WA the solNedt Wes rehieedars virio! Tiee fegidugiwdsi ed by

silica ge' a/roﬁﬂa% 56"’ @Hgoﬁ\CEtbﬁc u% 93%)) tég.v%ﬁ rd_nethyl
4- (4- ter zoat e The
Tt or | & \Eﬁé %93@ y 4%;) ioTEsA BP% ﬁ?ﬂr’-ﬁ"ﬂ'&f’)&‘ﬁ%}?é : dlipofro %iSSt ep
(ii): 4-(400%aro/zE8e My IESD)diH NVE 98tz RIMS Behl @i 1©-48c(1H, ARR7A3H) 00
CI Cl 2 4- -1 9eH, BYt7osy(1H3dR 7c53|nthoaphm2(am 6P )40 @), ) as.84 (XHAMY, 032) (39
I
P (4- (ter}thur?’(’)j%b W% %P%Rpﬁtrﬁg)geﬁoz@ﬂg’&) nggboast(gH(% (82 my, 294 pnol)
using a procedure essentially the same as in step )gq for AAA-001: nmfz 380
Em H 20( ES) ;StamiNVR- (@4 tormi4z5-bifasclobieyylay)bepzaridp)benzeig acid AAH-Q4TH, ),
8.06 (2H, s), (2H d, 7. 85 (2H, d), 1.49 ( s). SyntheS|so34

/ LiOH

ol I;* o ™ j@*

4-(3-Chloro-4, 5 bls(cyclohexyloxy)benzam|do)ben20|c acid AAA 047) (15 mg, 19%) was
15  prepared from methyl 4-(3-chloro-4,5-bis(cyclohexyloxy)benzamido)benzoate (8)

(80 mg, 0.17 mmol) using a procedure essentially the same as in Step (i) for AAA-001,

except that 1,4-dioxane (8 mL) was used instead of THF: m/z 470 [M-H] (ES); 'H NMR

(400 MHz, DMSO-ds) 6: 12.72 (1H, br s), 10.44 (1H, s), 7.94 (2H, d), 7.87 (2H, d), 7.67

(1H, d), 7.53 (1H, d), 4.53 (1H, m), 4.36 (1H, m), 1.98-1.82 (4H, m), 1.80-1.65 (4H, m),
20 1.58-1.20 (12H, m).

Synthesis 50
4-(3,4-Di-tert-butoxy-5-chlorobenzamido)benzoic acid (AAA-048)

0
o _ (But0),CHN(Me), \’/ 0

o} 2 o}
- OH
HO Toluene >|\
5 then LiOH, 0
1,4-dioxane, cl

H,0 )



4- (3, 5-Di chl oro-4-i sopropoxybenzam do- 2- net hyl benzoi ¢ acid (AAA-032) O

25C1 4-(3,5-Dichl oro-4-isopropoxybenzam do- 2- net hyl benzoi ¢ aci d (AAA-032)
(30 ng, AMenbowozfioral step) was prepared in essentiallypChiasBammomEaner as
for (AAA-001) except that isopropyl brom de was used instead of cycl opentyl
brom de in step (i) and nmethyl 4- WD-2Q31/027106PCT/ GB2010/ 001650 - 99 -
am no- 2- net hyl benzoate was used instead of nethyl 4-am nobenzoate in step
(iii): mz 383 (MHH) + (ES) 1H NWVR (400 MHz, DMSO ©02.61 (1H, bs), 10.46

(1H, s), 8.07 (2H, %é P (1H, .69 (2H, , 66 (1H, m, 2.53 (3H,
s), 1.33 (6H, d). 5 i's 35 * O
4-(3,5-Di chI or o- 4- et hox enzanj do) { QF hyl ) benzoi ¢ acid

( AAA-033) 03 H c

4- (3,5-Dichl oro-4-et hoxybnzam d Tl uor onet hyl ) benzoi c acid
(AAA-033) (12 ng, 108 Ter Yghal step) g pregpared in essentially the sane
manner as for AAA-0Q cept 10t hat ethyl iodide was used instead of

cycl opentyl broniHed i stef (i) and nethyl 4-ami no-
2-(trifluoronethyl)benzoate (prepared from

4- am no- 2- (trlfluororrethyl)benz ic acid by reaion wi th MeOH and TMVsCl)
was used instead of nethyl aw%ﬂobenzat f gg (iiti1): mz 422 [ MtH F
50 d6)

(ES+); 420 EM Hr (1BSH); 11-1 6: 10.77 (1H, s), 8.26
(1H, s), 8.514 (IH—=8.10 ( : , d), 7.15 (1H, br s), 4.14
(2H, qg), 1.40 15(3tipxdng, Syn e5| & 36
4- (3-Chl or o- 4-i sopmgpoxy-5-(tri ®1 ugr orret hyl ) benzani do) benzoi ¢ acid
(AAA-034) O 20 Cl

4- (3-Chl oro-4-i sopropoxy-5-(trifluoronethyl)benzam do)benzoic acid
(AAA-034) (35 ng, 38% entially the sane
manner as in steps (il |§5ppd%ad foeﬁ@ut%} %Bgér?gﬁ&{fg?

3-chl oro-4-i sopropoxy-5-(grifluoronethyl)benzoic acj prepared in 3 steps
from 4- hydroxy- 3g4trifludf omet hyl BERLSINMabi d by sefjuentiald treatment with
25sul furyl chl or| s opr @{yl brom de 2and base and ohLen R g’m hydr oxi de)
was used instead of - di chl or© cyclopen beny aci® in step
(iii): mz 400 [MH YES'); 1H NI\/R(ZIQIOGFWI—IZ DIVIS 0~ ¢ .80 (1H, br s),
10.69 (1H, s), 8.39 (@aH d), 822(£,d Pf-794(2H n, 787(2H m, 5.06
(1H, ), 1.28 (6H d). 30Synthesis 379°

4- (3-Chl oro-4-net hoxy15 (trifluoronet h)??) benzam do) benzo?c aci d (AAA-035)
WO 2015/ O Asilmethy @@ a{ahidd8ilieabutyl addlfl (2) (5.92 mL, 24.7 mmol) was added to a

solution of methyl 3-chloro-4,5-dihydroxybenzoate (1) (500 mg, 2.47 mmol) in toluene (10
mL) and the reaction mixture was stirred at RT under nitrogen for 21 h. The solvent was
removed in vacuo and the residue was purified by silica gel chromatography (40 g, 0-20%
EtOAc in iso-hexane) to give the bis-alkylated intermediate, which was dissolved in 1,4-
10 dioxane/water (20 mL, 1:1) and treated with lithium hydroxide (691 mg, 24.7 mmol). The
mixture was stirred 18 h at RT. The mixture was poured into 10% aqueous citric acid (100
mL) and the precipitate was collected by filtration. The solid was washed with water and
dried to give 3,4-di-tert-butoxy-5-chlorobenzoic acid (2) (534 mg, 70%): m/z 299 [M-HJ
(ES’); 'H NMR (400 MHz, DMSO-ds) 5:13.13 (1H, br s), 7.67 (1H, s), 7.53 (1H, s), 1.39
16 (9H, s), 1.32 (9H, s).

Step (ii). Methyl 4-(3,4-di-tert-butoxy-5-chlorobenzamido)benzoate (5)

\‘/ o)
o HATU, DMF,
ﬂ\ OH TEA @A
0
Cl
3

>L

H,oN 4



0 d

4- (3-Chl oro-4-net hoxy-5-(trifl uoromnethyl)benzam do) benzoi ¢ acid ( AAA-035)

(5 ng, 73veoheorybimal step) was prepared in essentially trhe/cmom/ovessoer as
in steps (iii) and (iv) for AAA-001 except that

3-chl oro- 4- net hoxy-5-trifl uoronet hyl benagic acid (prepared in 3 5steps from
4- hydroxy-3-(trifluoronethyl)benzoic acid by sequential treatnment with

sul furyl okdtiop i4£164 dieébpltokpdictidrelietizianie)iendodtb €5) (185 iﬁgpﬂm%yWaﬁxi de) was

usgd i”St‘Bﬁéi'Ja Fom 3 AP'BlCtQH‘BDR)x (cﬁwY &%?EBF&QC g&@@?ﬁ’d‘b g u§ﬁ1§@| (' ' ')
TRARRRY e M oo e L

(2H, d), grrggp gxpatgyvas used instgag of pethgk4-apiro- 2-w9thylenzoate and TEA ( 79 pL
2011/ 0271@6%@?%6[3%3(%66 26 bBse indRad of BIFEAI mex w33 {NItH]i (EiSupHONRIFh@bD benzoi ¢

acid (1) @“mo%g: 1 (I, W57 6B @%?P'dY?dsf {%pﬁtggjeéssgk{n@ 78d1hr gated with

sul furyl 4a(§hd§) %5@'5? vvg s’ st rred at” 60C for
20 h. The n Wy Ilséwed to cool to RT and then poured into

wat er (100 m.). The product was extracted with Et0Ac (75 nlL) and the
organi ¢ sol ut i Slep(iljas-(Jkdhes-butoxy-SahlerobeAzamidb)behzoiaacid PAAA4BYS ),
then dried over MgSO4 and filtered. The sol vent was renoved in yacuo and
the residue was purified by siljjca gel chrorrat og aphy (120 g, 0 100% Et OAc

/ i sohexane) toydffordo3- chfopo- éy/hydro Iuorcmret enedi c acid
(2) (1.87 g, 80%) as aV\,holld rﬂ-'@ 241 [M+ H (ES'). 10
OH2N HO F F Q

4- (3-chl or o- ﬁhé -S?trlfluoronéf‘?ﬂﬂx ’!?enz zodl e (4) (178 ny,
2299 was prepared iln essentially the s manner as n step (iii) for

AAA- 000 except thatC!3- 15chl or o- 4- hydr oxy-5-tri fl uof rret hyl benzoi ¢ acid was
used i nst dgd,4edi-t3thuthixgti-ailaeldenzamydd)ioerenicyd cak (AR A4R)i (¢ 1@oigd64%) wa874 [ M-Hr

(ES*): 1H§%f3 é&@&n%hy Wl\@ @-d81%8t-Buto S‘J:iﬁlowdénz%lﬁgben%@até@s ((1) H;EQ 8.33

E Il IH i) d) Vel y n%!;") ugkg a prgcedgzekgssg?mally tr?e safn?yas mSte (/ﬁ?'or lg’“\ 00 &t ep
4- (3- chl oftit 4.4gexans b oxy vesused iNstradntd iy Mypa s i dFSanEOMVB (89 oo

Met hy 15 4- (VB4z; BINB@-04)-& Y121 78t oboys) 510,49 {1H, shrioafethly H), BeaTz@Hi doyesrzbade (5)

(105 ny, 9BY(1Ka8), RI4BRBHES), 1R4eggey)ti al |y the same manner as in steps (1)
for AAA-001 except that cyclobutyl bronide and tetrabutyl anmoni um i odi de

were used instead of 25cycl opentyl brom de and that the reaction was carried
out at 90C. miz 428 [M+H (ES); 1FI Ryghesis8ivz, DVBO d6) 6: 10.72 (1H, s),
8.40 (1H, d), 8‘:(201-0'&deld-mh)quﬁ-gﬂor@ﬁéﬁ)zan)ido)%@?twmehzm add TRAAN49) ), 3, 84
(3H, s), 2.36 (2H, m, 2.27 (2H, m, 1.69 (1H, o), 1.44 (1H m. V\D
2011/ 027106PCT/ GB2010/ 001650 - _102 -

0 OH

0]

>

20 Cl
4-(3,4-Di-tert-butoxy-5-chlorobenzamido)-2-methylbenzoic acid (AAA-049) (86 mg, 49%

for final step) was prepared in essentially the same manner as for AAA-048 except that
methyl 4-amino-2-methylbenzoate was used instead of methyl 4-aminobenzoate in step
(ii): miz 432 [M-H] (ES); "H NMR (400 MHz, DMSO-ds) 5: 12.60 (1H, br s), 10.38 (1H, s),

25 7.86(2H, m), 7.72 (1H, brd), 7.70 (1H, br s), 7.60 (1H, d), 2.45 (3H, s), 1.41 (9H, s), 1.32
(9H, s).

Iz



Step (iv): 4-(3-Chloro-4-cyclobutoxy-5-(trifluoronethyl)benzam do)benzoic
aci d (AAA-036)

4- ( 3- Chl owo-24t1002¢ioebut oxy-5- (tri fl uor onet hyl ) benzam do) lpemazB201020i6d0 (96 ny,
919% was 5prepared in essentially the same manner as in step (i0 for

AAA- 001 except that 1,4- dioxane was ugiead-i nstead of THF: mz 412 [MH
(ES"); 1H NWR (400 MHz, DVMsO-d6) 6: 12.81 (1H, br s), 10.70 (1H, s), 8.41
(1H, d), 8.20 (1H d), 7.95 (2H, m Symth88s62H, m, 4.73 (1H m, 2.36 (2H,

Z), 2.27 (2H, m, iéﬁ@hﬁ)?é’-h SEQusoﬂfo?élxy{)ér'\'ia o)béﬁ’z%(@&@@?l\ﬁA-@%O

-(4-(tert-Butoxy)-3-chloro- tritluoronet enzam do) ben20| c acid
(AAA-037) O

4- (4- (tert-Butoxy)-3-chl oro-5- 7 fluorp ma D2 am do) benzoic acid
(AAA-037) (27 ng, 39% for fi nal te ) pared in essentially the sane
manner as for AAA-031 except 1

nmet hyl - 4- ( 3- chl or o- 4- hydroxy orB'met hyl ) benzam do) benzoat e
(Synthesis 38 steps (0 and (||)) used i nstead of nethyl

4-(3,5-dichl oro-4- hydroxybenzam dofbenzoate in step (i): mz 416 [ MtH]|

(ES), 414 4ErCHjloroE3S pusopromwbe(naemudwmnzmm@dd@ueosm):{1347mg;m;% $9r.findD. 69
()1H 2358 %te‘b@wéébre(gé)ed iR-edderltihlty thd)samé Manretlds ANA-044 8% eblidopidbyl 1. 48 (9H,
S). Y

i (a-(rer O8] el ey Ssed st oefdonentocite A0S eaction peiymes AL Benzoi
aci d (AAAS /)0n239@|[M H] (ES’); "H NMR (400 MHz O-ds) 6:12.78°(1H, brs) 0.46

254- (4- (t étH, sBiuI 84 (QH, 3).ch8b (244, 9),(1 68 (1IH)dy, ISt (1Y, HherifaftHd o) -25eetHhymbenzoi ¢
acid (AAABRREBH( 4P 108, (6R28p.for final step) was prepared in essentially the
sarre grﬁnner as tfor AAA-031 except that nethyl

| or o- 4- hydr oxy-5-(trifluoronethyl)benzam do)-2- WO
2011/ 027106PCT/ GB2010/ 001650 - 103 —Slﬂiﬁﬁiééenzoate was used instead of

met hyl 4- (3, 5- di-(3Chipt-4 5-diiyehropoxyberzamidinZomathyleezdinasid 6pAADS1) Met hyl

4- (3-chl oro-4- hydroxy-5-(trifluoronethyl) benzagi do)-2-net hyl benzoat e was
prepared essentially as in synthesis 38 steps ( and (h) except that and
nmet hyl 4-am no- 2- net hyl benzoat ‘e\pés uséd i ad &l net hyl 4-

5am nobenzoate in step (h): mzd3 ] 428 imFir (ES); 1H NWR
(400 MHz, d4-MeOH) 6: 8.30 (1H d) . 20K3(1H, d), 7.95 (1H, d), 7.68-7.65
(2H, m, 2.60 (3H, s), 1.54 (9HM, Synt hesi s 41

104- ( 3- Chl oro- 4- et hoxy-5-(trifluorogethyl)benzam do) - 2- net hyl benzoi ¢ acid

(AAA-039) 4- (3 -Chloro-4,5-diisopropoxybenzamido)benzoic acid (AAA-051) (103 mg, 48% for final
15  step) was prepared in essentially the same manner as AAA-044 except isopropyl
bromide was used instead of cyclopentyl iodide and the reaction performed at 80°C in
step (iii) and that methyl 4-amino-2-methylbenzoate was used instead of methyl 4-
aminobenzoate in step (v): m/z 404 [M-H] (ES"); 'H NMR (400 MHz, DMSO-ds) 6:12.62
(1H, brs), 10.34 (1H, s), 7.87 (1H, d), 7.73 (1H, dd), 7.68 (2H, d), 7.54 (1H, d), 4.76 (1H,
20 m), 4.59 (1H, m), 2.54 (3H, s), 1.33 (6H, d), 1.28 (6H, d).

Synthesis 54
4-(3,5-Dibromo-4-isopropoxybenzamido)-2-methylbenzoic acid (AAA-052)
o]

)\B | d

(0]

25  4-(3,5-Dibromo-4-isopropoxybenzamido)-2-methylbenzoic acid (AAA-052) (166 mg, 56%
for final step) was prepared in essentially the same manner as for AAA-019 except that

3,5-dibromo-4-isopropoxybenzoic acid (prepared in 2 steps from 3,5-dibromo-4-
hydroxybenzoic acid by sequential treatment with isopropyl bromide and base followed by

I



Cl 4-(3-Chl oro-4-ethoxy-5-(trifluoronethyl)benzam do)-2-net hyl benzoic acid
(AAA-039) (36 ng, 53%for final step) was prepared in essentially the sane
manner aswban11/AdA0019 except that PCT/GB2010/001650

3-chl oro- 4-et hoxy-5-trifluoromet hyl benzoi c acid was used instead of 3, 5-
15di chl or o- 4- et hoxybenzoic acid in step1¢l) and 1, 4-dioxane (5 nL) was used
instead of THF in step (it): mz 402 [MH (ES'), 400 [MH (ES); 1H NWR
(400 MHz, hﬂBNﬁSOWH?)Jxﬁe)\ﬂ&t@éd(lddtbadwf %5-dich@rd9-etHxybenzoicGicitlin (sldg, (i)dn/z 8. 23

Eéﬂ f'g ﬁvl l1Es€3) ' ﬁM?é‘(d)o%z( Bs @) &1281 (Altbre) 104783H( e 28) . 1. 42

4-(3-Chl o AF)'l %bé")‘(y7g1(( r1'm Ufeine H‘}I‘}B%ﬁ%m)d%f%?’%s[)hg/?gé%cﬂ)c aci d
( AAA-040)

4-(3-Cbl oro-4-isopropoxy-5-(trifluosSgn® éhgb};benzam do) - 2- net hyl benzoic acid
(AAA 040) (36 Mg ($EHibBold-BioxileARAmiEBS2 RFERAB ol bRFER-DEY v the sane
manner as for AAA-019 25except

3-chl oro-4-i sopropoxy-5-trifluoromethyl benzoic
3,5- dichloro-4-ethoxybenzoic acid in gfep
used instead of THF in step (h)Br mz 416 [ (ES), 414 [MH (ES");

1H NWVR (400 MHz, DMVBSO- d6) 6: , 10.56 (1H, s), 8.39 (1H, d),
8.22 (1H, d), 7.88 (1H, d) 7 (2|j| m, 5.06 (2H, sep), 2.54 (3H,
s), 1.29 (6H d). WD 2011/027185PCI/ GB2010/ 001650 - 104 - Synthesis 43

4- (3-Chl oro-4- met hoxy-5-(trifl uoron%'t hyl ) benzam do) - 2- met hyl benzoi ¢ aci d

( AAA- 041) 463,5-Dibromo-4-ethoxybenzamido)-2-methylbenzoic aciC{AAA-053) (57 mg, 64% for

4-(3-Chl Orflﬁal‘été‘ﬁ'}‘ e&Téd rnlé‘slsemracn MRBARET 24 90 KA AR \ekba 29dt @ s ci d
(AAA- %1) d %g%t% r{%ﬁi%.c é({j‘ & ERn YRR PhERY §8.b¥5h§§%‘§aio&%ér&otche Same

manner as

3-chl oro- Ac'ﬁ'@b’ﬁ@ﬁy@@@{ V??WGB?W'H%?‘HW ipdice and bags fallowad R UMIyEEifedr 3, 5-
di chl or o- fastuled insted @f 8, Sadictiloriord-sthegyblenoiaadid in dtedi(ipraiaet 56 IMBHINMES )vv?ﬁ used

:\ngitegﬁ/s %fNMFH@oomnﬂietwéb)da ) 5112, 63Q$HON*?1C£E§1H 38 id;ﬂzzﬁrl E®7 1ﬂ4l-’m N(R1|(4 400
dy, 7.88 (TH (18) m}?%“&?‘? ?iﬂ%” D388 Y Pis g?" b 54 (3H s)

Synt héSis 44 4- (3- Brono- 4- et hoxy-5-(trifluoromethyl)benzam do) benzoic acid
(AAA-042) O Br Synthesis 56

154- ( 3- Br onp- 425 .met¥ors- 44@;&6;&&%@%&&5%@@&%@%&%&@ ECAALO6AYNA- 042)
(35 my, 60%for final step) was prepared in essenijally the same manner as
for AAA-019 except that 3-brono-4-ethoxy-5-triflug
(prepared in 3 steps from 4-hydroxy-3- @trif
sequential treatnment with brompe in acgtic , ethyl iodide and base and
then |ithium hydroxide) wa

a0 Qff thchl oro-4- 20
et hoxybenzoi ¢ acid and net 4- a henzdiat e was used i nstead of nethyl
4-am no- 2- met hyl benzoate | p.

p nd 1, 4-di oxane (2.5 nL) was used
instead of THF in step (ii): mz 434 [MtH (ES), 432 EMH (ES"); 1H NWR
(400 MHz, DMSO-d6) 6:12.81 (1H, br Q} 10.71 (1H, s), 8.56 (1H, d), 8.26
(1H, d), #:(36-Digkiorasd-(cyrlogentytoxy)benzamida)s2-(etnylagnzoie agid (ABA-054) (137 mg,
20  46% for final step) was prepared in essentially the same manner as AAA-001 except that
methyl 4-amino-2-methylbenzoate, HATU and DIPEA were used instead of methyl 4-
aminobenzoate, oxalyl chloride, DIPEA and DMF in step (iii): m/z 406 [M-H] (ES); 'H
NMR (400 MHz, DMSO-ds) 6:12.63 (1H, br s), 10.46 (1H, s), 8.07 (2H, s), 7.87 (1H, m),
7.72-7.68 (2H, m), 5.02 (1H, m), 2.54 (3H, s), 1.91-1.78 (6H, m), 1.63-1.60 (2H, m).

cid was used instead of
H, 4-di oxane (5 nL) was

r onet hyl benzoic acid
Pidy| ) benzoi ¢ aci d by

25
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4-(3-Chl oro-4-(cycl opentyl oxy)-5-(trifl uoronethyl)benzam do) benzoic acid

( AAA- 043)wO 2011/F0E PCT/GB2010/001650

54- (3-Chl oro-4-(cycl opentyl oxy)-5-(trifluoromethyl)benzam do) benzoi c acid

(AAA-043) (20 ng, 26% for final step) -wag8-prepared in essentially the sane

manner as for AAA-036 except that cyclopentyl iodide was used instead of

cyclobutyl iodide in step (iii): m ByAR6sisBrH (ES); 1H NVR (400 MHz,

DVBO- ¢/ 6) 6:12. Gl4( iaH‘h X (1H, d)

7.96 (20 ] 1(5512%9'”& ?i)l%et%@eyggn 0)5) mggvy Qné&t&"améﬁAAﬁ @-’%ﬁ s

10(2H, m. V\D 2011/ 027106PCT/ GB2010/ 001650 - Synt hesi s 46

4- (3-Chl oro-4, 5-bi s(cycl opent yl oxy) bera)zam - aci d (AAA-044) 000

5Step (i): 3-Chloro-4,5-di hydroxybenzgy c B0 HO OH BBr3 11. HOHO
was~added dropwise to a stirring

DCM CI 2" Tri br omobor ane (7. 8608
xyb zoic acid (1) (6.61 g, 32.6 nmol)

m xture of 3-chl oro4-hydroxy- 5-
in DCM (50 nL) under nitrogeRn.a © The resulting orange m xture was
stirred at the sane terrperatupe far 2 h then 10 poured portionwi se onto ice
/ brine (250 nL). The aqueous pha&t was extracted with Et0Ac (2 x 150 nl)
and the CGF(Biaqléidhloroga—mmhcaoybermamdor)/a?rmethyibedzmemd BADSEN (B3I MYt % etbr The
sol veng rs@‘élyg:_r aY@&MQe skent@lY thedsdmid ﬂ%ﬁnéra‘é ﬂﬂbd’i ‘é% éff?ﬂ?a@hfétr?ﬁ' d (2)
WO 2011/ Ogﬁﬁjlc%l-\% % (9%1%5'0 tloq_p 51%‘ 11 % i 87 EM H" (ES);
1H NMVR ( 4 slogentylibromige'in Stepyy an 27.35 (lH

7.32 mthyltaﬁnzog@eb/*( iand %Eﬁwersum (513 aaosmetmyﬂaménm ©xalyh 0
HC]—IO chloride, DIPEA and DMF in step (iii): m/z 352 [M-H] (ES’), 354 [M+H]" (ES*); '"H NMR

(400 MHz, DMSO-dg) 5:12.65 (1H, br s), 10.48 (1H, s), 8.09 (2H, s), 7.87 (1H, m), 7.73-

10 7.68 (2H, m), 3.91 (3H, s), 2.89 (3H, s).

9

Synthesis 58
4-(4-tert-Butoxy-3,5-dichlorobenzamido)-2-methylbenzoic acid (AAA-056)

S

15  4-(4-tert-Butoxy-3,5-dichlorobenzamido)-2-methylbenzoic acid (AAA-056) (73 mg, 24%
for final step) was prepared in essentially the same manner as AAA-048 except that 5 eq.
of N,N-dimethylformamide di-tert-butyl acetal was reacted with methy! 3,5-dichloro-4-
hydroxybenzoate in step (i) and the product reacted with methyl 4-amino-2-
methylbenzoate instead of methyl 4-aminobenzoate in step (ii): m/z 394 [M-H] (ES"), 396

20 [M+H]' (ES*); '"H NMR (400 MHz, DMSO-ds) 5:12.64 (1H, brs), 10.48 (1H, s), 8.07 (2H
s), 7.87 (1H, m), 7.72-7.68 (2H, m), 2.54 (3H, s), 1.50 (9H, s).



OH TMsCI MeOH HO A d 523 A solution of 3-chloro-4,5-di hydroxybenzoic acid
(2) (3.16 g, 16.76 mmol ) and chlorotrinethylsilane (6.36 nL, 50.3 mol) in
MeOH (50 wbpowar7ebi rred at 50C, under nitrogen overni glrtT/GB281080I658Nt WaS
renoved in vacuo and the residue was partitioned between brine (75 nL) and
Et OAc (75 mL). The organic |ayer was waghed with brine (75 10m), dried

over My604and filtered. The solvent was renoved in vacuo to give nethyl 3-
chl or o- 4, 5-di hydr oxybenzoate (3) (3Sifthgsis$8. 68 mmol, 82 %yield): mz 201

[MH (ES); NWR z(-f_'{?@Wﬂ%ro-@%ﬁﬁénz@mIéta-%lﬁyo(fwbemo'éao'd (ARRO6H ), 735

(111, d), 3.78 (3H, Ste )

3-chl oro-4, 5-bi s(cycl open lbenzoate (4) A m xture of nethyl

3-chl oro- 4, 5-di hydr oxybenzoat 3) (300 , 1.48 mmol), iodocycl opentane
(558 pL, 4.44 mol) ahd potassifum carbongate|(6 44 ) DMVF (10
m.) was stirred dor—46-h. Th J{Mﬁﬁ ed to room

t enper at ure and arti folvsaed be J,M HCl Me@H i) t OAc (100 ).
The 20 phases QaRr e sePar at ed and %®Me org9n| c phase wa%MNas ePwth brine (2
X 75 nL) then dried over MgSO and fil2ered. The solvent wa$ renoved in
vacuo and the residue was purified by silica gel chromat(pgraphy (40 g,

0-100% Et OAc in isohexane) t,0 give nethyl ! q
3-chl oro- 4, 5- bi s(cyclcppenty oxy) benzoate (4) (424 |, 85 %
3 5

yield): mz 339 [ MtH] 6 (1H, d), 7.45
(1H, d), 5.05-4.98 (1 254. §och, 83 (1H, 89 (¥, s), 1.95-1.55
(16H, m. WO 2011/027104PCT/ GB26AGIDD 1658~ 8 - Step (iv):
3- Chl or 0-4, 5- bi s(cycl opefjt yl oxy) benzoi c acid §5) 45
3- Chl oro- 4, 5-bi s(cycl opent yl oxy) benzoic acid (5) (5380 ng, 99% was prepared
from met hyI 3-chl oro-4, 5-bi s(cycl opentyl oxy) benzoat g (4) (400 ng, 1.18
nmml ) using a 5procedure essentially the sanme as _|n Step (ii) for AAA-001,
except that 1, 4-dioxane (10 was used insPeag l TAR: m z 323 [NA-HT
(ES); 1H NWVR (400 MHz, D&B ° 5 13C06 AN soif- 52 (1H, d), 7.45
(1H, d), 4.97-4.91 (2H, m, I1799-1.9 4 rr)Hl 70 1.57 (14H, m. Methyl
4- (3-chl oro-4, 5-bi s(cycl opent yl oxy) berizanj do) benzoate (7) (155 ng, 49% was
prepared from 3-chl oro-4, 5-bi s(cycl opent y¢loxy) benzoic acid (5) (200 ng,
0.616 mml ) using a procedure essentially the sane as in Step (irii) for
AAA-004: m z 458 [ MFH  BalFH) ¢ enﬁﬁﬁl%bﬂaoﬁ PhitrobenPidte (400 Mz, CDCI 3) 6:
8.06 (2H, d), 7.84 (1H, br s), 2H, d 7 38 (2H, d), 5.02 (1H, m,
4.88 (1H, m, 3.92 (3H, s), 1.95-1. dlEN—I
204- (3- Chl or 0- 4, 5- bi s(cycl opent yl oxy be?fzam do) ben20| c acid (AAA-044) (55
benzan.

ng, 72% was prepared from net
4- (3-chl oro-4, 5-bi s(cycl oper benza do) ben (75 ng, 0.16

q- gen%ame ~@ Stgp (ii) for AAA-001,

~was aF OfoTHF: nlz 442 [ NA-H]

nmol ) using a procedure e~
except that 1, 4-di oxang,N2>5
(ES); 1H NNR(4OO VHz, bIVBOg6) 5. 12. (1H br Z) 10.45 (1H, s), 7.94
(2H, d), 7.88 (2H, d), 7.69 25(1H, d), 7.52 (1H, 4.97 (2H, m,
1.99-1.93 1(12H-ten=ﬁutqkyMNﬂdlmetWMan@nine ©6o8qe, 2.5$ymnﬂéwas ad,ded dropwise to
4- (3, 4- bi a(driizN bbZYnethoxg-AitrobsHYs RPN P E150ahg, 1BET fhroHAiMtdMene (9.5 mL)
at 80°C. The reaction mixture was heated at 80°C for 3 h, then a further quantity of 1,1-di-
10  tert-butoxy-N,N-dimethyimethanamine (608 uL, 2.54 mmol) was added. The reaction
mixture was heated at 80°C for 16 h, then diluted with water (10 mL) and extracted with
Et,0 (3 x 10 mL). The combined organic phases were washed with brine (30 mL), dried
over MgSQ,, filtered and then concentrated in vacuo to afford tert-butyl 2-methoxy-4-
nitrobenzoate (2) (271 mg, 78%) as a pale yellow solid. The material was used in the next
15  step without further purification.




Cl 54-(3, 4- bi s(Benzyl oxy) - 5- chl or obenzam do) benzoi ¢ acid (AAA-045) (48 ny,
96% for final step) was prepared in essentially the sanme manner as for
AAA- 044 ewoepivmhas benzyl brom de was used instead of egtlcyrenvophesoodi de
in step (iii) and stirring was carried out at 40C in step (v): mz 486
[MH (ES"); 1H NWR (400 MHz, DWMSO d6) 160-12.76 (1H, br s), 10.51 (1H, s),
7.95 (2H, m, 7.89 (2H, mM, 7.74 (2H, d), 7.52 (2H, d), 7.44-7.32 (8H m,
105.31 (2H, s), 5.11 (Btep F):tePPButyngsinsinagt3-methoxybenzoate (3)

4- (3-Chl oro-4, 5-bi s(cycl opent;@o ) benzam do) - 2- met hy§ benzoic acid
(AAA-046) O oH d

154- (3-Chl oro-4, 5-bi s(cy et u y °Pd/C r hglbenzoi ¢ acid
(AAA- 046) (65 ng, 85%fo al/step) M prepa n,essentl ally the sane
manner as for AAA-0440dkcept tRat nethyl 4- aHihho- 2- n& hyl benzoat e (prepar ed

from4-am no 2-met hyl benzoig acid by reaction wth 3ret hanol and

chlorotrl 1 |n Step
(1\6) 33 (1H(2750) mpﬁﬁpﬁﬁ% tg'g?eéh affﬂézégf%ﬁ P%%F) m fr12H m,

2.54 (8H, n‘ﬂ.)/mlnlat% Qu@der(fQII—Hz npdelT%olveﬁswe&MOwep in vg@o to afford tert—butyl
20117 0271Q646ihé @Baawma@@ae (3)138u mg%ﬂkﬁﬁé isalé%/ellow solid: m/z 222 [M-HJ

() et ﬁ{%"‘-’sﬁ ?bensgfﬁ%‘iy S T e Ene Sa B s P o

HOK2COB, fx (v If)oenzene (1.41 nL, 11.9 mol) was added

dr opw se to a stirring suspension of nethyl 3-chloro-4,5-dihydroxybenzoate
(1) (mpooduct sitepRii): itert-BUyt 3 bickoré2-&foxgberabidsNmPnktHdRgbgmbaeIsum
carbonate (1. 5&9@5) 10.9 m in DMF 610 )érny) at 56yml)o 1OCVbThe I‘§SU|'[I ng
m xture was stirred for 2 h at RT and partitioned between 1M HCI (50
m.) and EtO0Ac (50 nlL). The phase w e @ parated and the orggni c solution
was washed with water (x 40 nL ied over MgSO4 and filt§ re The

sol vent was V\Dgplll 0271L06PAHNB2H10/501650 r emoved i nEFagdo resi due
was purified by si gemhromtjrapny (88 H0% ; in

i so- hexanes) t/ozﬂ? - pet hyl 4- (Db )I oxy) - 3-ch - 5- ﬁ droxy@enzoate (2)
(1.66 g, 54 %yi mz 291 | ,H]Cﬁ\ES) /]rH WRA4400 MHz, DWVBSO d6) 6:10.50

(1H, s), 7.49 (2H, rf?' 7.46 (1H, d), 7.40-7.33 (BH m, 5.14 (2H 5), 3.82
(3H, s). 5 Step (ii)4 Methyl c
gl g gfggi;ﬁwgrcﬁro?@h%r%y@bér%f‘dé?!‘tﬁ Y (% WQZM&) .azscm mmreyﬂea?ea i
0 ca bory bbbl I, CHP b FeBHISTIGRAN S 16k bt Siagint
10cycl oheﬁaﬁé'le wa@a'r@é at RTifor irfpfryd @ﬁat'ieﬁ%\f?é‘hy/?ﬁﬁ%%‘fﬁdd@ veq_woé' §, 4.10
mmoi ) 16n  Tediduebwad Jissonbdtih® N X5 ol amdhSEAL(133 pld 857 HRTOIY was adied, Thie
\r/ggﬁg' onhgﬁggwwmd%m -BaOH- gﬁaﬂxoﬁ-?nemylﬁéﬁoét@(xﬁaﬁ MR D, Szerﬁiﬁib@(bnunzow
Erone i n SuisdatRP B P Ihe biftelas ?equgzba‘“ﬁwaﬁnéé’ 6K 85 NarCS, B mEy
chl or o- 5- @BYdINVRISHR By )R rﬁ'i%aﬁgén(c apewas di'HVNN;R (o tesidye waspa 3)
6: 7.66 1p(dfied t)siica dgel cirdmatagraphy. (38970 3eo%e&ﬁpAayn isBhexanePig, affoyd tedt- 38 (1H,
rr) 3. 99 (3Blhtyl 43 B-dithidré!d-ethdxybdnBhidAt-melhoxtbdnzodteT6) (58hhg, M%) as4b- 1. 35
(3H, white solid: m/z 384 [M-'Bu+2H]" (ES"); 'H-NMR (400 MHz, DMSO-de) 5: 10.51 (1H, s),

8.09 (2H, s), 7.63 (1H, d), 7.60 (1H, d), 7.43 (1H, dd), 4.15 (2H, q), 3.81 (3H, s), 1.51 (9H,

s), 1.41 (3H, 1).

25 Step (iv): 4-(3,5-Dichloro-4-ethoxybenzamido)-2-hydroxybenzoic acid (AAA- 057)

A
Cl - Cl3
N © “oom
-0
cl



Step (iii): 4-(Benzyl oxy)-3-chloro-5-(cycl ohexyl oxy)benzoic acid (4)

204- (Benzyl oxy) - 3-chl or o- 5- (cycl ohexyl oxy) benzoic acid (4) (329 ng, 97%

was prepawecdofwoamoset hyl 4- (benzyl oxy) - 3- chl or o- 5- (cycl ebegB20MypIES0Z0at e

(3) (350 ng, 0.934 mml) using a procedure essentially the sanme as in Step

(ii1) for AAA-001, except that 1,4- dioxame (5 nL) was used instead of THE

niz 359 [MH (ES); 1H NWR (400 MHz, DWMSO-d6) 6: 13.19 (1H, s), 7.51 (2H,
). 7. 48 (A24dution,of 7er14lﬂ1t7l43@56nbhlord-4 efhokfbenZiinidd)-2-n2éthoxybefZddte (B) (551. 94

D(]SI\/#3 )4v9as(gddl g’% aﬁﬁ’cr@ t%d 04' isdWith a'\&lution of
2011/0271 1
2 (4 (ben ﬁ? ?EE%C ‘Fﬂ‘% it %wﬁﬁéﬁ 590 t@%@amwﬁ%&mﬁaﬂr@ at e
(C0C1) 2, ffevH, b m;Mhemqt REAon 2 e qqu@nwgl@(m was cooled to 0°C and water (0.5 mL)
4- (4- (Benayideay)aqa\!adﬂﬂ:@g(ﬁ-lﬁl-_waneladdedﬂf@u#@mgz@mmkhﬁmeme cofgctddBRA3 Ny,
(723@(2’32 @rtfaaaﬁ 8R4 %samd%.imﬁaévtzomuy BhPKSs énéocmn M Sganigz@aggéﬁldﬁ %f;S
(iii) for" &’ﬁarrgzlot 4"” ||§I o fﬁ@? ﬁ(){?i DVEO d6) 6: 10.51
(1H, br s)ethoxy@nzemo)ﬂ)hydrpxgqer(zmq aceg(AAﬂ-%?)((ingd%%?asa whitey solig: mfz. 50
(2H, m) B70 MPHBGES 3 H368TM-HE (ER); ('RHIMB)(406HMBZ, DISO-03) 5: 30.84 ((1B1), &P6 1. 98

(2H, : ( 1 7 (v)
Met hyI 4- ag?jﬁhﬁ?% m dcy—,!cﬁ% exylz)u( 15'7?%3‘01%3'2%%%@33)1@?32%&& p??H

Cl6Cl 7 45% o@en brom de in acetic acid (26 pL, 0.20 mml) was added to
a stirring mxture of nethyl

4- (4- (benzyl oxy) - 3- chl or 0- 5- (cycl oh&xgthesig Bbenzam do) benzoate (6) (20 no,

40 prol) in TFMfslslst (el érhmosay)zwhexmﬁza%.asfb%ﬂz&é akld (ARA-okgh. The

m xture was 15partitionéd etvveen wat er mL), and EtOAC (15 nlL) and the
phases were separated. The orga sol ut| on wag washed with water (10 ni),
dried over MgSO4 and t he sol vent S &y, rn"aHacuo to give nethyl

4- (3-chl oro-5-(cycl ohexyl oxy)-4-0
92% : mz 402 [nn-H (ES-); 1H N
7.94 (4H, ™, 7.68 (1H, d), 7.82o(TH
1.94 (2H, m, 1.83-1.73 (2H, m, 1.97-1.45 (3H, m, 1.40-1.20 (3H, m. Step
(vO: Methyl 4-(3-chloro-4,5-bhi s | ohexyl oxy) benzam do) benzoate (8) WO
2011/ 627106PCT/ GB2010/ 001650 - 113 - Dii sopropyl azo di carboxyl ate (63 pL,

0. 32 nmol P-@BdsBiagueldprentdpwm) decthexyherzanido)hgnasio@aid ARA-08BY (THimg, 55% for

4- ( 3-chl oﬁ.nal&témmbtﬁr@éféd)mxésséntmwtr@@dn@mamei@)sbresmatm) 40 (M) & ngy, 161
pmol ), CY(MX‘%WB epf ét@"i sbi %d@ﬂﬁ,ﬁ&x ?@%tﬁo&&%h%bé'a@ FHb'aFé‘alﬁé tépy 0. 32

m do) benzoate (7) (16 ny,
- , DMBO-d6) 6: 10.37 (1H, s),
d, 4.40 (1H, m, 3.84 20(3H, s),

mmol ) in 1rreq.at R for

20 h The TOBDBIR Aaaay S hERAoaIa. Y FEoEORe (ol iR ATDHBOEE D b s
renoved i gygerantyl brameide egd bage mthpnﬂlthfunaebqux'é@lwa,salsgdlln&tﬁdoda%%gr aphy (40
g, 0-15% Wichldeo-4icyciopehtyloxpbentdic giidén step (Hlemi/z 454 [quy (ES?), 452 [M-HJ

4-(3-chl o ﬁr@hﬁQ%&MﬂQeéBbﬁ)W) 7 09@? JM@P?WD&@F@%/@ m z
;1881[?/;31 ?% ?Ké?f)d) z?gfﬁgl(% 4. 36 (1H, rr) 3 84

(3H, , 1.92 10(4H : 1 80 1. 70 (4H m, 1.60-1. 40 (611, nm, 1.30-1.05
(6H, 95- Step (vii): 4 (3- Chl or o- 4, SyhthesgisBdl ohexyl oxy) benzam do) benzoi c

acid (AAA-047) 00 Ll%,4,-5~Trﬁsd}$1=o;5’oxvi>éﬁ&@ﬁﬁ‘do)wr¥iofél\écid (AAA-059)
Y 0 /©)LOH
O\/E;)\
N
)\ H
0
o

4-(3,4,5-Triisopropoxybenzamido)benzoic acid (AAA-059) (194 mg, 91% for final step)
was prepared in essentially the same manner as in Steps (i) and (iv) for AAA-001 except
30 that 3,4,5-triisopropoxybenzoic acid (prepared in 2 steps from methyl 3,4,5-
trinydroxybenzoate by sequential reaction with 2-bromopropane and base and then
lithium hydroxide) was used instead of 3,5-dichloro-4-(cyclopentyloxy)benzoic acid in step



H C 8ClI 4-(3-Chloro-4,5-bis(cycl ohexyl oxy)benzam do) benzoi c acid (AAA-047)
(15 ng, 19% was 15prepared from net hyl

4- ( 3- chl owo-2411%02bios ( cycl ohexyl oxy) benzam do) benzoat e ( 8pctAB20m,/0006587 Mol )
using a procedure essentially the sane as in Step (ii) for AAA-001, except
that 1, 4-dioxane (6 nL) was used instead2of THF: mz 470 EMH (ES); 1H NWR
(400 MHz, DMSO-d6) 6: 12.72 (1H, br s), 10.44 (1H, s), 7.94 (2H, d), 7.87
EZE (rjr; (iiphig A6 [I\?»H] EST, 414Hwm-d) (1E81) 53 NMIRI(400) MHZ,. GBCI)131,8. 13(,2H1d)38 1.82
NERECRG ol s e S S S

2011/ 02714 He8>010/ 001650 - 114 - 0 ad Step (i):

3,4-Di -tert-but oxy-5-chl orobenzoi c aC|d (3) o 5N, N- Di et hyl f or mam de
di-terg-butyl acetal (2) (5.92 L, Z4nthegimel) was added to a sol ution of

met hyl 3-chl oro-4, 5-4 i‘X‘éWKMB@n&Hd&§%o%md2(KWA-ﬁ'ﬁ® in toluene

(10 nL) and the reactlon m X S stlrr under nitrogen for 21 h.
The sol vent was renoved in vacuo and the resi d e was purified by silica gel
chromat ography (40 g, 0-20% Et Ohi/l n i £0- eJoH o give the bis-al kyl ated
i ntermedi ate, which was dissol ve i oxane/water (20 nL, 1:1) and
treated with lithium hydroxid 59 47mm|) The m xture was stirred
18 h at RT. The m xture was poetre to 10% aqueous citric acid (100 L)
and the precipitate was collected by filtration. The solid was washed with
water and dried to give 3,4-di-t -butoxy 5 chl orobenzoic acid (2) (534
709 m.z 299 ES); 1H NWR c/6 13.13 (1H, br
S 7. o R4 &Y - bt ggto% q(qnzgrpldoh_beggolq_gfl MA@)OGOQ_(%’&Zm 9#% rfnalmeé)
2011/ 0271 06P@TEMEBDhsSS iRl the skt maivariaglin Steps (iii) and (iv) for AAA-001 except
4- (3, 4o0di thR1l4 Hul-RXbIRGBERIRDSNT Bie S PRZ Sepefrém)métAf 3,418, 509 was

pr epar ed ftlrh?/mo%(yéerg'galteecfy selaUEr%%Y ﬁ%cﬁ%\ﬁﬂwpq%?&?bﬁfﬁgl\ﬂl@ (250 mg, 0.831

nmol ) usin

for AAA-019
except th&tm%Y'WFhaﬁ)amé{}ﬁ %MBB%&HBP@‘ ‘Nﬁ’émﬁgéd”ﬁsﬁ@?%é{‘&t%?ﬂ qg?@t5n hloro-4-
4- am no- 24{ecxstopehigioxyibenzamacid BASIES 71D): iz 458 M+ (BED), #56HY- Hls&@)aﬂ‘l DR

i nst ead of4da B4 CDCR) 33214 (9H. 1), 7(&6()1H &H?WR2H4@p7Md2(2HD£~15036@27+6 s}.0. 54

(1H qﬁ .96 (2H, d), 7.91 (2H, d), 7.86 1H d), (1H, d), 3.84 (3H,
1(9H s), 1.32 (9H, s). Ste |||
4 (3 4-Di -tert-but oxy-5-chl orobenza oi c acid (AAA-048) 00

4-(4-Ethoxy-3,5-diisopropoxybenzamido)-2- methylbenzonc acid (AAA-061)

/\o 0\|/

4-(4-Ethoxy-3,5-diisopropoxybenzamido)-2-methylbenzoic acid (AAA-061) (30 mg, 31%
20 for final step) was prepared in essentially the same manner as in steps (iii) and (iv) for

AAA-001 except that 4-ethoxy-3,5-diisopropoxybenzoic acid was used instead of 3,5-

dichloro-4-(cyclopentyloxy)benzoic acid and methyl 4-amino-2-methylbenzoate was used

instead of methyl 4-aminobenzoate in step (iii): m/z 416 (M+H)* (ES*); '"H NMR (400 MHz,

DMSO) 12.60 (1H, bs), 10.19 (1H, s), 7.86 (1H, d), 7.70 (1H, dd), 7.66 (1H, d), 7.23 (2H,
25 s),4.67-4.61 (2H, m), 3.99 (2H ,q), 2.53 (3H, s), 1.29 (12H, d), 1.25 (3H, 1).



4-(3,4-Di -tert-butoxy-5-chl orobenzam do) benzoi ¢ acid (AAA-048) (110 nm,

649 was prepared from nethyl

4- (3, 4- diwbDentrutoexy- 5- chl or obenzam do) benzoate (5) (1BeTraB200/00d30 ol )
using a procedure essentially the sane as in Step (ii) for AAA-001, except
that 1, 4-dioxane (6 nL) was used instead3of THE: mz 418 [MH (ES); 1H NWMR
(400 15MHz, DVMBO-d6) 6: 12.78 (1H, br s). 10.49 (1H, s), 7.93 (2H, d), 7.87
(2H, d), 7.85 (1H d), 7.59 (1H, d) sydthd8ls69H, s), 1.34 (9H, s). Synthesis
51 4-(3,4-Di-ter t gﬁhﬁ}% A cid (AAA-049)
0 20C 4-(3, 4- E(??e@§¥%épsiy? -C @éﬂ)gﬁ%% bo)-za-tae(t%%g %zoi c acid
(AAA-049) (86 ng, 49%for flnal step) was prep ed in essentially the sane
manner as for AAA-048 except \\ga‘i met kyl 4 oty met hyl benzoate was used
i nstead of nethyl 4-am nobenzogte in ep - mz 432 [MH (ES.); 1H NWR
(400 MHz, DMSO d6) 5:12. 60(1H TN 3 (1H, s), 257.86 (2H, m), 7.72
(1H, br d), 7.70 (1H, br s), , &), 2.45 (3H, s), 1.41 (9H, s), 1.32
(9H, s). WD 2011/027106PCT/ C%Q 101001650 - 116 - Synthesis 52

4- (3-Chl oro-4, 5-di i sopropoxybenzanpdo)benzoi c acid (AAA-050) o d
4-(3-Chl oro-4, 5-di i sopropoxybenzam dp) benzoi ¢ acid (AAA-050) (134 ng, 74%
for final 5ste prepared in essentially the same manner as AAA- 044
except i sddﬁ&p[sl!soﬁmmﬁé -me{Boxybeprzamide)barzoit acd AMNORR)(228 ol dé"dRtfinahe
reacti &n pep) Wlaﬁ’pcbpatecﬂﬁ@sséht&ﬂ)ethe(same)marﬂﬂez asaﬂ AAA-BIN9 ekEp}l thal BISNVR (400

Mz, DMSOﬁ'@p k- 47rﬁet€1$k§:beh£:|§l\cnd})9re6§reﬁ n%etﬁw?ﬂ% ‘é) 7 87 (2H

g) 287( ga Qr}bydroi( ﬁ?ﬁé}& s§tqg§ tial treatme fL with methyl |o§|de(and bagg |sopropyl (6H, d),

4- (3-Chl orb{ﬁfwdsa aeRAHORY it hydrexide)-was usedirsteasl of Z&Highlorad: 051) o

ad 4-(3- G&tmpb@Bmckcldsarwrm@tnyWammnemptbems)msbdanstelac( éhetbfl Y-arniboR-ny,
ﬁ%gzg fe'n%‘\ Iﬂészé’tE)m rgﬁ)%%a@jﬁﬂaﬁﬁ %”éé&@ﬂl\hl‘l ffgéy MRB40 MI—PzS de and
Arasaly. T jgamz%szm ol 3 B8 6796 R ) SR o] 9%

(2H, d), 4.66 (2H, sep), 3.73 (3H, s), 1.30 (12H, d).

Synthesis 65
15 4-(3,5-Diisopropoxy-4-methoxybenzamido)-2-methylbenzoic acid (AAA-063)

0O
N
H

4-(3,5-Diisopropoxy-4-methoxybenzamido)-2-methylbenzoic acid (AAA-063) (207 mg,
69% for final step) was prepared in essentially the same manner as for AAA-019 except
that 3,5-diisopropoxy-4-methoxybenzoic acid was used instead of 3,5-dichloro-4-

20 ethoxybenzoic acid in step (i): m/z 402 [M+H]* (ES"), 400 [M-H] (ES"). 'H-NMR (400
MHz, DMSO-ds) 8: 12.62 (1H, br s), 10.21 (1H, s), 7.86 (1H, d), 7.73-7.66 (2H, m), 7.25
(2H, s), 4.66 (2H, sep), 3.74 (3H, s), 2.54 (3H, s), 1.30 (12H, d).



step (iii) and that nmethyl 4-am no-2-nethyl benzoate was used instead of

nmet hyl 4- am nobenzoate in step (v): mz 404 [MH (ES); 1H NWVR (400 WHz,
DVMSO- d6) woBi11627(0dH, br s), 10.34 (1H, s), 7.87 (1H, dpcT/GBEB1(MDIKS0dd)
7.68 (2H, d), 7.54 (1H, d), 4.76 (1H 20m, 4.59 (1H, m, 2.54 (3H, s),
1.33 (6H, d), 1.28 (6H, d). Synthesis-524-

4-(3,5-Di brono-4-i sopropoxybenzam do) - 2- met hyl benzoi ¢ acid (AAA-052) o

Br 254- (3, 5- Di br ono- 4-i sopr opoxybenzgniheeis 68- net hyl benzoi ¢ aci d ( AAA- 052)
(166 ng, 56% f 04. j manner as
for AAA-019 except 5{%3?%5@dﬁ§18%@3?§@@8rgglgi?ggﬁizﬁf% %:M%E:FEAﬁgrnzpar ed in 2
steps from 3, 5-di brono- 4- hydroxyben0| c acid by sequenti al tre@t ment with
i sopropyl bronide and base fol | ofed-Dy,~WO 2011/ 027106PCT/

117 - lithium Rydroxi d®) was u nstead of 3, %-di I O- 4
acid in step (1¢: F ‘

: 0 [N Sy NS
(1H, br s), 10.4 sPH 8. 25 (RH, s), 7.87 (1H 7871 (1" ), 7.68
(1H m, 4.7;3,\%

, 2. 54—W‘5"(G«H’\ . ynt hesi s 55
4- (3, 5- Di brono-4- et hoxybenzarﬁ3 OBEAZEt t hyl benzmgc id (AAA-053)

Br 4-(3,5-Di bromo-4A oxybenzam do) - 2- net hyl benzoit\aCi d (HAA-053) (57 nm,
64% for final step) S prepared in essentially the slane manner as for
AAA-019 except that 3,5- 10di brono-4-ethoxybenzoic acid (prepared in 2
steps from 3, 5-di br ono- 4- hydr oxybenzoi c acid by sequent al treatnment with
ethyl iodide and base followed by Iit hydr_ oxi /e used i nst ead of

3, 5-di chl or o- 4- et hoxybenzoi gygcid in s ep (I 9 EMCH (ES); 11-1 NWMR
(400 MHz, DMSO- d6) 6: B2. s),©0 25 (2H, s), 7.87
(1H, m, 7.71 (1H, m, 7.6HFHS, m, 4.1 ), 2.54 (3H, s), 1.43 (3H,
t). 15 Synthesis 56 /\o

4- (3, 5-Di chl oro-4-(cycl opentyl oxy) benzam ¢p) - 2- met hyl benzoi ¢ acid (AAA-054)
Cl 4-(3,5-Dichloro-4-(cycl opentyl oxy) benzanido) - 2- met hyl benzoi ¢ aci d
(AAA-054) (137 nmg, 2046% for final step) was prepared in essentially the
same manner as AAA-001 except that nethyl 4-am no-2-nethyl benzoate, HATU

d DI PEA . I d
DI PEA Snd DVF. 1 oR L P Ao glEBh o oo R R R Pl e %rw'scfde)
s),

6:12.63 (1H, br s), 10 46(1H 807(2H s), 787(1H m, P 72-7.68
(2H, m, 5.02 (1H m, 2.54 (3 A41-1. 78 (6H, m, 1.63<0.

25 WD 2011/02 6PCT/ GB2010/ 04

4- (3,5-Dichl orop4-neth %Ben

ox¥benzoi ¢
(?:) 6:12.61

50 - 118 - Synthesis
2- met hyl ben@qj i

o T3P, TEA, EtOAC ~o

O\( | o\r 3
1
A mixture of 3,5-diisopropoxy-4-ethoxybenzoic acid (1) (300 mg, 1.06 mmol), methyl 4-
amino-2-fluorobenzoate (2) (189 mg, 1.12 mmol) and TEA (149 uL, 1.06 mmol) in EtOAc
(2.5 mL) was treated with T3P (50% wt. in EtOAc, 1.69 mL, 2.66 mmol). The reaction
10  mixture was stirred at 60°C for 1 h, and then allowed to cool to RT. The mixture was
diluted with DCM (5 mL) and washed sequentially with 1M HCI (5 mL) and satd. NaHCO,
(5 mL). The solvent was removed in vacuo and the residue was purified by silica gel
chromatography (12 g, 0-30% EtOAc in isohexane) to afford methyl 4-(3,5-diisopropoxy-
4-ethoxybenzamido)-2-fluorobenzoate (3) (326 mg, 56%): m/z 434 [M+H]" (ES"), 432 [M-
15 HJ (ES). 'H-NMR (400 MHz, DMSO-dg) 8: 7.93 (1H, t), 7.82 (1H, br s), 7.73 (1H, dd),
7.27 (1H, dd), 7.04 (2H, s), 4.60 (2H, sep), 4.09 (2H, q), 3.91 (3H, s), 1.39-1.34 (15H, m).



0 c
4- (3, 5-Di chl or o- 4- net hoxybenzam do) - 2- net hyl benzoi ¢ acid (AAA-055) (53 ny
18% for 5Wonalvetep) was prepared in essentially the sameTaBEN008650AAA- 001
except that nethyl iodide was used instead of cyclopentyl bromde in step
(i) and nethyl 4-am no-2- nethyl benzoaties5-HATU and DI PEA were used instead
of nethyl 4-am nobenzoate, oxalyl chloride, D PEA and DMF in step (iii):
m z 352 [ M HbtepED4-(3, £%dd\oﬁﬂﬂxy(4E§hoxybbhidvﬂﬁdéﬁmuwbﬁenzw&aidi@Aﬁow. 65 (1H,
br s), 10.48 (1H, s), 8.09 (2H, Os) 7.87 (1H, m, 773- 107.68 (2 m, 3.91
(3H, s), 2.89 (3H, s). Synthesif
4- (4-tert-But oxy-3, 5-dd chlprsgeén @ﬁldo) 2-meth nzoi coaci AA~0R6) O
Cl 154-(4-tertBut | or obenzani do) - 2- net hy| befjzoi
(73 ng, 24%for p) streQaH% in essen Re SanefFmanner as
AAA- 048 except that 5 ed. of N N-di rpghyd for de terf- butyl acetal was
reacted with m& hyl” 3, 5-di chl or o- 4- hydroxyb nzdateYin step (i) and the
product reacted w © thy% 4- am no-2- et hyl benzoa inast ead of met hyl
4- am nobenzoate in step (h mz 394 [I\/H—I] (ES-), BM[I\/&H] (ES); 1H NWR
400 e e ool oo bt msbbapof g £ ) 797
2011/ 0271@Wd@?@iﬂh@@béﬁﬁam|dd)92-fll$yqb¢nzsa& (39(320 mg, 0.740 mmol) in THF (5
4 (3, 551 Dlm Qh@tf%&ﬁé%@%ﬁ?ﬁ; d@%}??rfmgfh qﬁ&%ﬂ&@%\%%%ﬁérﬂtédnﬁ&%g%gn 0
& fifL) afDEXY (10 O UABhI BHIE AN T 16 Plrga lgi(‘?l(
added dropvm t r obenzoi ¢ ¥ac)
1. 27 nmol Jemeveddy yasH qnd the residug waspdri "FHQYP%%S?&WQW%PQFPB Qa&og/d at’
80C for 3IPA Irtlhmexané)umafferrd ﬁ(ihﬁﬂllsdorqﬁoxi -43etlkixybenzamido)-2-fluorobenzoic acid
10tert- but(nm dEANa@IbWﬁtbxbr@marr@gnsa%)(@Q&zmqm+21]'5(ﬁsmmh8[M@eﬁ &Sqehh The
reactiyQn (10
m.) aﬁ]@ ex E{O%(MQ%WEPZ%C’E 138&% rﬁ_bf ;) _?_9453“@”5)% ég&rga (\A\% e@ wer e
washed wi t7t’i31dr1|"n€d)( 832142\, s)gt Pa&2tder). IGQQQCQH fl} 1148 d a‘i’?d1t2ﬁéﬁHct ncent r at ed

in vacuo to afford tert-butyl 2-nethoxy-4- nitrobenzoate (2) (271 ng, 78%
as a pale yeI | ow solid. The nateri algym@esigged i n the next 15step w thout

further purif '60(%t¢r95'r'o-4 methoxy-5-(trifluoromethyl)benzamido)nicotinic acid (AAA-065)
0

o) = OH
FiC X l
” N
~o
15 Cl
6-(3-Chloro-4-methoxy-5-(trifluoromethyl)benzamido)nicotinic acid (AAA-065) (65 mg,
48% for final step) was prepared in essentially the same manner as in steps (iii) and (iv)
for AAA-001 except that 3-chloro-4-methoxy-5-(trifluoromethyl)benzoic acid was used
instead of 3,5-dichloro-4-(cyclopentyloxy)benzoic acid, methyl 6-aminonicotinate was
20 used instead of methyl 4-aminobenzoate and pyridine was used instead of TEA in step
(iii) and 1,4-dioxane was used instead of THF in step (iv): m/z 375 [M+H]* (ES"), 373 [M-
H] (ES). "H NMR (400 MHz, DMSO-ds) 8: 13.24 (1H, br s), 11.54 (1H, s), 8.90 (1H, dd),

8.48 (1H, d), 8.39-8.24 (3H, m), 3.97 (3H, s).



WO 2011/ 027106PCT/ GB2010/ 001650 - 120 - Step (ii): tert-Butyl

4- am no- 2- net hoxybenzoate (3) 00 o< H2, 10% PdrC MeOH 02NoH2NO 23

t ert - But yWo2enmi2hmsy- 4- ni t r obenzoate (2) (271 ng, 1.07 wowloB2emsnotésssol ved
in MeOH (270 nmL) and passed through a Thales 'H cube' cartridge (10% Pd/ C)
at a flowrate of 1 5nm/mn at 25C undereful |l H2 node. The sol vent was
renoved in vacuo to afford tert-butyl 4-am no-2-nethoxybenzoate (3) (234
ng, 92% as a pale yellow solid: nf Bydhasis®BH (ES-); 1H NVR (400 MHz,
DMVBO- d6) 6:4.(3 éi‘\lo('ol?' méwioxyGS ?ﬁﬂdo%’r‘n tﬂ%l) e@iz%nd@}b’aﬂug%enz’% S4cid ?A’AAWSGF)
3.68 (3H, s). Ty genzarider

4-(3,5-dichl oro-4-et hoxybenzam do) 2- met hoxyben oate (5 0 4d5

3, 5-Di chl or o- 4- et hoxybenzoic acid (4) 475 : nmmol) in DCM (5 nlL) was
treated with oxalyl chloride £36 pL, 64 ) dropwi se, followed by a
drop of DMF. The reaction m xtur SINT T RT for 1 h, and then the
sol vent was renoved in vacuo. Th red] due was dissolved in DCM (5 )
and TEA (133 pL, 957 pnol) vvasoad d. The m xture was added to tert-butyl
4- am no- 2- net hoxybenzoate (3) (71 ag, 0.32 nmol) and stirred at RT for 16

h. The ni )&t(‘éf@ﬂ%&, ARsnsl @rlroREBetidnadal ludtberBidGR (AAATBds)and 1 M

vas pup! 1\« Totnalded o S50 f RPN A b O AR
t o af f or d exegntthat Gtaiaye-4-methoxy-5-(trifluoromethyl)benzoic acid was used instead of 3,5-

4- (3, 5-di (ditherth)dyb&m&ra@dnnﬁhlhylz-mhh@mbmomae (Alé); ub&dinsipad4R%) as a
whi te sol ingh Zar§i§&2|;rwéth Beddate £r%5?EA%\ﬂal NMRrins(tad Jvbire z % F@ﬁ nfz 10.51
11 ( b

(1H s), d 15 (2H,
s bt %&% 4t & gisﬁi% 125 onadod iz, Blascl f) rof:
4 (3, 30D dRIBS(BHAs)eBHSX *tlediz%ﬁ?dw,m §8KH§<9b€ﬂz9dﬂb* | 66('AM¢$§7§ o8

00 ©) BCI 3B3Wisso DCVMUCH CIA WO 2011/ 027106PCT/ GB2010/ 001650 - 121 - A
solution of tert-butyl 4-(3,5-dichloro-4-ethoxybenzam do) - 2- net hoxybenzoat e
(5) (55 ng, 0.13 mmol) |n DCI\/I(5 rrL SsiS gl ed to OC and treated dropwl se
with a solution of 1 Mb 1%@49 pL, 349 pnol).

reaction m4%{3CBloRd- ”ﬁth‘?W&(t&fﬂU%@"?@VD@"Ha’ﬁlﬁ’&)‘ﬁ Arokenzeic AGid (AAA: Osfhe
reaction mxture was cooled to 0OC and water (0.% nL) 5and sat. aq. NaHCGB
(2 nm.) were added. The resulting whlte pre i| ate was col |l ected by

filtration and washed with water (2 5ol i% was dried, then purified
by capture and rel ease on SAXFCel u 5% ACOH in THE to afford
4- (3, 5-dichl oro-4- ethoxybenzam ¢ ydr oxybenzoi c acid (AAA-057) (11 ng,
24% as a white solid: mz 370w (ES), 868 umHy (ES'); 1H NMR (400
MHz, DMSO d6) 6:10.51 (1H, s), 8.04 10(2H, s), 7.76 (1H, d), 7 48 (1H d),
7.28 (%A, dd), 4.14 (2H, % 1.91 U1H, s), 1.40 (3H t), 1,35
Synt hesi s 46(§-Chjorost- memogr viflgprame Mywzm@@)rﬁrﬁwemm oﬁ?}do@%%ﬂaw d
( AAA- 058) mg, 31% for final step) was prepared in essentially the same manner as for AAA-019
except that 3-chloro-4-methoxy-5-(trifluoromethyl)benzoic acid was used instead of 3,5-
dichloro-4-ethoxybenzoic acid, methyl 4-amino-3-fluorobenzoate was used instead of
20  methyl 4-amino-2-methylbenzoate and TEA was used instead of DIPEA in step (). m/z
392 [M+H]" (ES"), 390 [M-H] (ES’). '"H NMR (400 MHz, DMSO-ds) &: 13.35 (1H, br s),
10.62 (1H, s), 8.42 (1H, d), 8.24 (1H, d), 7.83-7.73 (3H, m), 3.98 (3H, s).

Synthesis 70
25 4-(3-Chloro-4-ethoxy-5-(trifluoromethyl)benzamido)- 2-fluorobenzonc acid (AAA-068)

Q*



4- (3, 5-Bi s(cycl opentyl oxy) - 4- et hoxybenzam do) benzoi ¢ acid (AAA-058) (75 nyg,

55% for final step) was prepared in essentially the same manner as in Steps
(iii) andwbi2ed/eros AAA- 001 except that PCT/GB2010/001650

3, 5-bi s(cycl opent yl oxy) - 4- et hoxybenzoic acid (prepared in 3 steps from

met hyl 3, 4,5-tri hydroxybenzoate by sequential reaction wth ethyl iodide

and base, 20cycl opentyl brom de and base and then |ithium hydroxi de) was
used i ns'z @a(3-CHilord;Hethdxye bH(toifldorédmethy hberzamidd) @fubiebenaoic asidi(AANFDES) eplrﬂd )z 454
EM FHTF ; N ; s fé3-AlRA-0641 d)
TN B ol ot W e A i o

2 00-1. 50 (( éfﬂq,haigjc _r§'§' %q_yty— -5 ri L@g@pﬁ yhenzoig gcid ' was Used insfead of 3,5-

4- (3, 4, 5- PrsarseRexpicsthpeheazaiciagio snstep 6): avz 404 AN (ES). {t1 NMR (400 MHz,

- (3, 455- TIMSOaPrMAGOAIRZBNS)100 b8 (g &a41 AH, AAS-DAH, (1 90GH, em? o
inal ste [ [ t e same manner as in Steps (iii

and (iv) %T%ngﬁ%ég?z%%fﬁgz 12%14(§E1p'ri i sopropoxybenzoic acid
(prepared in 2 steps fromnethyl 3,4,5- trihydroxybenzoate by sequenti al
reaction with 2-bronopropane and bas¥ntasisfien |ithi um hydroxi de) was used
i nst ead of 4-33-Bhibre-Htisoppepbxly Sy triflup eomethydtoehieid o)- 2-flacrobenzvicsdoiH(AAKI069)

2011/ 027106PCT/ GB2010/ 001650 - 122 - (110: mz 46 [MtH (ES), 414 [MH
(ES); 1H NMR (400 MHz, CDCI3) 6: 8.13 (2H, d), 87 (1H, s), 7.75 (2H, d),
7.08 (2H, s), 4.64 (2H, heptet), 4.46 (OlH, @#eptet)H 1.36 (12H, d), 1.32
(6H, d). 5Synthesis 62 4-(3, 45,0 Tri-t gl t -yt gxybenzan do) benzoic acid

( AAA-060) O 4-(3,4,5-Tri-tgrt-Hutoxyb@nzam dd) benzoic acid (AAA-060) (53
ng, 84% for final step) was ; n essentially the sane manner as in
Steps (iii) and (iv) for AAA-00I extept 10that 3,4,5-tri-tert-butoxybenzoic

acid @prepared in 2 steps fromneth§l 3,4,5- trihydroxybenzoate by

sequent i al4-BeHtdroaRisYbroPoxdly-B-(teiludrémbthhnbemesmoNdifietdbehsmt heoaaaneand t hen

li thium hY 50k I ﬁ’m'a'lss‘?gp ivyh%tﬁ 84 in%e feﬁltii k T ner as for

O o e L ks o oL L
7.30 (2H, insfeadiof 35-¢iEPpIopeyy-4-pthcBybrrizaisi asics step () m/iz 418 [M-HT (ES). 'H ~
o Do e B e (41 & A 051 (30
my, 31% 23%%05’(4& ﬁa@?@%%gﬂgﬁg{ggrgé'ﬁ(q@’ssed%tfg?%ﬁt‘ﬁ'e sanme manner as in
steps (iii) and (iv) for

Synthesis 72
4-(3-Chloro-4-methoxy-5-(trifluoromethyl)benzamido)-2-hydroxybenzoic acid (AAA-070)
o)

Iz

20 Cl
4-(3-Chloro-4-methoxy-5-(trifluoromethyl)benzamido)-2-hydroxybenzoic acid (AAA-070)

(73 mg, 58% for final step) was prepared in essentially the same manner as for AAA-064
except that 3-chloro-4-methoxy-5-(trifluoromethyl)benzoic acid was used instead of 3,5-
diisopropoxy-4-ethoxybenzoic acid and methyl 4-amino-2-hydroxybenzoate (prepared

25  from methyl 4-amino-2-hydroxybenzoic acid by treatment with H,SO, and MeOH) was
used instead of methyl 4-amino-2-fluorobenzoate in step (i): m/z 388 [M-H] (ES"). 'H
NMR (400 MHz, DMSO-d) 6: 13.77 (1H, br s), 11.39 (1H, br s), 10.65 (1H, s), 8.43 (1H,
d), 8.22 (1H, d), 7.80 (1H, d), 7.51 (1H, d), 7.31 (1H, dd), 3.99 (3H, s).



AAA- 001 except that 4-ethoxy-3,5-diisopropoxybenzoic acid was used instead
of 3,5- dichloro-4-(cycl opentyl oxy)benzoic acid and net hyl

4- am no- 2woebhyil2bmezoat e was used instead of nethyl 4-arcmaBomoeiesoi n step
(iii): mz 416 (MtH) + (ES); 1H NWR (400 MHz, DMSO) 12.60 (1H, bs), 10.19
(1H, s), 7.86 (1H, d), 7.70 (1H, dd), -712866 (1H d), 7.23 (2H, 25s),
4.67-4.61 (2H, m, 3.99 (2H,q), 2.53 (3H, s), 1.29 (12H, d), 1.25 (3H, t).
WO 2011/ 027106PCT/ GB2010/ 001650 - 1383ntheSiymBhesi s 64

4-(3,5-Di i sQRs Yo RFrASth 26K

4-(3,5-Dii sggéopoxga%t@ﬁ%xifggnzam g%gﬂﬁfg%ét%lé c%g%(A(QZAZ% 1ng, 77%
for final 5step) was prepared in essentially thg same manner as for AAA-019
except that 3,5- diisopropoxy-4-mnmet hoxy o (prepared in 3 steps
fromnmethyl 3,4,5- trlhydroxyggfzoate ential treatnment with nethyl

i odi de and base, i sopropyl xid e gnth t hen |ithium hydroxide) was
used instead of 3,5-dichloro-4- ybdhzoi ¢ acid and met hyl

4- am nobenzoate was used i nst eq nethyl 4- am no-2- 10net hyl benzoate in
step (i): mz 388 [ MtH (ES), (ES"). 1H NWR (400 NPE DNBC)dG

6:12. 77 , H :
7.88 (2H( ]421? é)ramé)4 ?t%&(y é—gwu%r%r%%@ylggﬁq%aﬁ%) f%ﬁ“{'ﬁ%ﬁ a%é' d ynt eS| °)
154- ( 355 M4 $3thrfeping) stephwet Brepaeas n Astrfialy. the SAE AT 8s ik Ad -063) 0
4-(3,5-Di |escrmtmabSgbrdmmrétbmwldianilamodm)hybemeolbyblldmmsedartslte:bd(oﬁ\%OGB) (207
ng, 69% f @Tchfdr&ﬁletrﬁ%ﬂénz‘&ﬁﬁadﬂf RRAEQ: iz £F58Y 449 [wmh@sﬁﬁm aﬁ@a% s for

AAA- 019 e th Y, i nst ead
of 3,5-di dhLGSE: TN @R@M@@Wﬂ@%%‘ﬁ%ﬁ“‘?ﬁ *Esilzd&nﬁﬂ e,
400 [ NA- HB-26E4H, dn A8RNAH (906 7RIGH. dNsePBéiH.6) #71768H( a2 51§r<3'§)8) T4 B4, (1,
s), 7186 ¢1H, d), 7.73-7.66 (2H, m, 7.25 (2H, s), 4.66 (2H, sep), 3.74
(3H, s), 2.54 (3H s), 1.30 (12H d). 5Step (i): Methyl
4- (3, 5-dii sopropoxy-4-et hoxybenzamg )ﬂ g orobenzoate 0o i A mxture of
3, 5-di i sopropaoxy- 4- ethoxyben20|c ac .06 muol ). nethyl 4-
ami no- 2- f | udr@ ﬁﬁ‘@eﬁ'%th?’%‘f" @1‘ @rﬁ@ethwaezzmo) zgﬁ’ﬁ”’PEﬂz‘("iﬁng’}Aﬂ@ nmol )
in EtOAc (2.5 nm.) was treated with T3P (50% w. ®n EtOAc, 1.69 nL, 2.66
mmol ). The reaction 10m xture was stirred at 800 or 1 h, and then all owed
to cool to RT. The nmixture was diluted $it (%'hL) and washed
sequentially wwth IMHC (5 niks (5 m.). The sol vent was
renoved in vacuo and the residue uriH‘i ed by silica gel chromatography
(12 g, 0-30% Et OAc in isohexame), ford net hyl
4- (3, 5-di i sopropoxy4- et hoxybenzam dg) - 2-f| uor obenzoate (3) (326 ny, 56% :
mz 434 [M+H (ES), 432 [M 15Fir (ES). 1H NWR (400 MHiz, DMSO-d6) 6: 7.93
(1H, 0%, ?-(@Bromptd-ethoxyyd-(triflgomethyl)krizamido)-2-fluerebenzpic agid (AAADA2) G5 4. 60
(2H, sep) mg}6a% foRfhal elep) Wad prepatdd if pssehtid®y the 3dme idhnends for WAA-019
2011/ 0271%9?&5{_ ‘{hgta’g-(b}%Q-Qleﬁﬁ&yiét’)rﬁﬁoromethylbenzoic acid was used instead of 3,5-

dichloro-4-ethoxybenzoic acid and methyl 4-amino-2-fluorobenzoate was used instead of

methyl 4-amino-2-methylbenzoate in step (i): m/iz 451 [M+H]" (ES"), 449 [M-H] (ES). 'H-

20 NMR (400 MHz, DMSO-d;) 6: 13.08 (1H, br s), 10.85 (1H, s), 8.56 (1H, d), 8.26 (1H, d),
7.92 (1H, t), 7.82 (1H, dd), 7.63 (1H, dd), 4.18 (2H, q1.44 (3H, t).

Synthesis 75
4-(4-Ethoxy-3,5- difluorobenzamido)benzoic acid (AAA-073)

/©)k

4-(4-Ethoxy-3, 5~d|ﬂuorobenzam|do)ben20|c acid (AAA-073) (74 mg, 80% for final step)
was prepared in essentially the same manner as for AAA-019 except that 4-ethoxy-3,5-

O
25



Step (ii) 4-(3,5-Disopropoxy-4-ethoxybenzam do)-2-fl uorobenzoic acid
(AAA-064) 00 2 M Lithium hydroxide (554 pL, 1.11 mmol) was added to a
sol uti on wbd 2411(i@7M6 di i sopr opoxy- 4- et hoxybenzam do) - 2- f lpawrgaeerzoadse ( 3)
(320 ng, 0.740 mol ) in THF (5 5 nlL) and the m xture was stirred at RT for
20 h. The m xture was partitioned betwgega-1M HCI (5 nL) and DCM (10 nL) and
t he phases were separated. The organic sol vent was renpved in vacuo and the
resi due wafluptobehi@cadiy (jrepared g8 kteph fromes, Sdiflaproyd- Mcg(yb@?zaﬁ%dd:w in

| sohexane)e @M@%&m@m@@lé@%ﬁy R AR A m’xJeléwasobenzoic
)

aci d (AAA-064 418

EM H (ESFS® S?efﬂ &t a%g %%t“glf ?Tlﬁmb ’PZ°§ iﬁé’ (1H,

s), 7.88 (nstgadqf melhsef qmipp-20mgthylberzpateland Hef) was used neigadof D”?E/S@ gtom,

(sse(pé Cﬁl 0Gi):(r2/,329 YM+B] ZBS() 1220 [MIH] (ESREH(NMR (800 MBlzn DMSO ﬂ6)®712 82 (1H, A 06 )

o] 5 I 1 5

15CI ?ﬁé}i{%ﬁ%@ngﬁﬁﬁgg% 7|hsgjxé)?‘f)ifiﬁ?’e}r ?%I?)Sgsgﬁe dﬁ%ﬂ%ﬁggﬁq n| é)g((l hi'¢ acid

(AAA 065) Hg 48% for final step) was prepared in essentially the sanme

manner as in steps (|||) and (iv) for AAA-001 except that

3-chl oro- 4- met hoxy-5-(trifl uoronet hgynhesig@sc aci d was used instead of

3, 5- dirghl or o- 4? @ﬁfdr&l@%bbe £X6bR}IAZ Uiz ERId8)- 2H%thy1beréo?dﬂd%0(ﬂmbmate was

20 used instead of nethyl 4-am nobenzoate and pyridine was used iIristead of
TEA in step (iii) and 1, 4-di oxane was used i nst ad of THE in step (iv): mz
375 [M+H (ES), 373[M\r (ES"). ) EYBO-d6) 6:13.24 (1H, br
s), 11.54 (1H, s)890(1Hd ,839824(3Hrr)397
(3H, s). WD 2011/027106PCT/ 40791650 B~ - Synt hesis 68

4- ( 3- Chl or 0- 4- met hoxy- 5- (trl/cfuor hyl*jbenzam do) - 2-fl uorobenzoic acid
(AAA-066) O c

4-(3-Chl oro 4- met hoxy-5-(trifl uoroget hyl ) benzam do) - 2-fl uor obenzoi ¢ acid

(AAA-066) 4 % 3(91%;5.%(8 4o réé]:ﬁ(g B d0)BImBhGBRAZSE A8ld BRRR 74P |simg e Same

manner as

3- chl or o- 42 r{"eff’hm stepy W?? P epgreasHB CASAN BB SBMEININRASS [ AMA-RLY BXa8Pbf 3, 5-
di chl or o- that BHdonloem2 diucroad-istprapexybenzaie aai ipreRarfel i B sheps foat @-chlam-Ssed

ID P;tEiw Ofltééfatdflgh;t%% :%%?%Em@ ﬁ%@%;o%%nf&ﬂﬁﬁzgwa@o Urdifﬁfdg:;g:dm
I'n ph&D r%\ n dr gﬁ
DVBO- ¢ 16 I TE i 4 m H d
VB0 C16) B i (et e DB S e y nebsdfsrer @
4- ( 3- Chl oPIdNMWQWVZSDMSQ-deD do‘rZ;?w‘éﬂrhylb) b)eﬂ@dM(djld)s)Sl’ﬂBﬂ(ﬁﬁ)(anmlb%rm d
(AAA- 067) 783 (2H1B§17.69 (2H, m), 4.58 (1H, sep), 2.52 (3H, s), 1.33 (6H, d).
20




4- (3-Chl oro- 4- met hoxy-5-(trifluoronethyl)benzam do) - 3-fl uor obenzoic acid
(AAA-067) (11 ng, 31%for final step) was prepared in essentially the sane
manner aswban11/AdA0019 except that PCT/GB2010/001650

3-chl oro- 4- met hoxy-5-(trifluoromethyl)benzoic acid was used instead of 3, 5-
di chl or o- 4- et hoxybenzoi ¢ aci d, nethyl -43am no- 3-fl uorobenzoate was used
instead of 20 nethyl 4-am no-2-nethyl benzoate and TEA was used i nstead of
DIPEA in step (1): mz 392 [ MtH (ESynthg®®7EM H (ES"). 11-1 NWR (400 MHz,
DMSO-d6) 6:1 d),
7.83-7.73 ( 3% (§?‘ah o]'§5 |§6pr oxyi@m@%&%ﬁ%ng?@rdo?%ﬂ‘ﬁ%nz@c ach (%5\!( éﬂi)

254- (3-Chl oro-4-ethoxy-5-(trifl uoromet hyl ) bgnzam do) - 2- f | uorobgnzm c acid
(AAA-068) 0 WO 2011/jp27106PCT/ GB2Q10/,001650 - 127 -

4- (3-Chl or o- 4- oftrifluoronet ylza‘?ndo) 2- nzcﬂc aci d

( AAA-068) (11 % faff®f PAR, st epy.owe ad |n aIIy t he sanme
manner as for ®RAAT064 exceptomt hat 10% PUIC, MeOH &

3-chl oro-4-et hoxy°5 (trifluoromethyl)hbenzoic acid was Used instead of 3,5-
di i sopr opoxy- 4- et hoxybenzoi ¢ aci d i step (i): mz 404 [MH] (ES). 1H NWR
(400 MHz, 5DIVBOd6) 6: 13.06 1H b 10. 83 (1H,o s), §.41 (1H, d), 8.21
(1H d), 7.90 (1H, 0 [ 80\((/ 07 61 (1H, 0 f2H, q), 1.41
(3H, t). Synt hesps o

4- (3-Chl oro-4-i sopropaxy- 5- (tqlfLuorcwtOhyl )benzamldo)C,Z fl uorobenzoic acid
(AAA-069) 0 OH F3C .. VLQ 10d

4- (3-Chl oro-4-i sopropoxy- 5- (trlfluoromethyl)benz m do) - 2-f | uor obenzoi c acid
(AAA-069) (155 ng, 67% pfial step) was p in essentially the sane
manner as for AAA-O 4 t that
3-chl oro-4- |sopr,ppoxy-56(tr|fl uor nZoi ¢ acid was used instead of
3, 5-di i sopropoxy- 4-etbmpeybenzoi c step (i): mz 418 [MH (ES). 1H
15NMR (400 MHz, DMSO-d6) 6:13.02 (%H br s 10.81 (1H, s), 8.38 (1H, d),
8.21 (1H, d), 7.90 (1H, t), 7.80 (1H, dd) b61 (1H, dd), 5.06 (1H, sep),
1.28 (6H, d). Synthesis 72

4- ( 3- Chl or o- 4- net hoxy- 5- (trlfl or one hyI Enzani do) - 2- hydr oxybenzoi c acid
(AAA-070) O 20C1  (on

4- (3- Chl or o- 4- met ho -5 tr|fI thyI)benzam do) - 2- hydr oxybenzoi ¢ aci d
(AAA-070) (73 nug, 58%for fina] siep) was prepared in essentially the sane
manner as for AAA-064 except that

3-chl oro- 4- met hoxy-5-(trifl uoronet hyI ) benzoi c aci d’ vvas used instead of 3, 5-

di i sopropoxy-4-eth C a th[}% h dro benzoat e
(prepa&ed 25 from%%ﬁ‘?%ghﬂrﬁ ”éy &gecfx %ﬁi%ﬁpémé’é‘iy%e .ﬂ' (égt ment with
H2SO4 and MeOH) was used instead of nethyl 4- am no- 2- fI robenzoate in step
(i): mz 388 [MH (ES). ] B A3, .7 (1H, br s),
11.39 (1H, br s), 10.65](1N, sf 8eaBKdd d), |8. 22 . &, 7.80 (1H d),
7.51 (1H, d), 7.31 %1 3. 99 (3HmsT- - WO 26 106PCT/ GB2010/ 001650
- 128 - Synthesis 7
4- ( 3- Bronp- 4- et hoxy-5-(t rqlfl uor orret hyl ) benzam do) - 2- lget hyI benzoic acid
(AAA-071) O
4- ( 3- Br omMethyd #H{benzyoxy )-8-chlotmS-isoptdppky epa g atei( ) -02- gr@ﬁ%)waemz&nacechm d
(AAA-071) flodDPmethyl 4-(benzyloxy)-3-chloro-5-hydroxybenzoate (1) (Synthesis 49 (2.73 g, 9.33

mmol) using a procedure essentially the same as in step (i) for AAA-001 except that

10  isopropy! bromide was used instead of cyclopentyl bromide: m/z 335 [M+H]* (ES"). 'H
NMR (400 MHz, CDCl,) &: 7.68 (1H, d), 7.56-7.47 (3H, m), 7.43-7.28 (3H, m), 5.12 (2H,

s), 4.66 (1H, sep), 3.90 (3H, s), 1.38 (6H, d).




5ny, 52% for final step) was prepared in essentially the sanme manner as for
AAA- 019 except that 3-brono-4-ethoxy-5-trifluoronethyl benzoic acid was used
i nst ead oWo3ph02dioehl or o- 4- et hoxybenzoic acid in step (lPrT/gB2810406658Nd 448
[ MtH (ES), 444 and 446 [MH (ES"). 11-1-NWVR (400 MHz, DMBO d6) 6: 12.66
(1H, br s), 10.60 (1H, s), 8.56 (1H, dnsz18.26 (1H d), 7.88 (1H, d), 7.73
(1H, dd), 7.68 (1H, d) 4.17 (2H, q), 2.55 (3H, s) 1.43 (3H, 10t). Synthesis
74  4-( 3- Bronp- 4- et S@pyH)SMethyl -chioroamydrpky-b4svpesposighenzodte Y obenzoi ¢ aci d
(AAA-072) O Br o o

154- ( 3- Br ono- 4- et hoxy- %(tl’lﬂ
( AAA-072) (95 ngy, 64 yal ~afep)ywas pre
manner as for AAA-019 ex z t hat —3-brerp—4- et oxy
acid was used insteadBef” 3Y5- di ct%ePdC.MeBHhoxybi®nzo
4- am no- 2-fl uorobenzoate was used instead of nethyl ci
4- am no- 2- net hyl benzoat e ir?step (i): mz 451 [ MWH] @ES), 449 [MH (ES").

1H 20NNRMe4W4NanzyB§(§)QQﬁIb 5-isbprddxfbbizo é(é))sob%é Jrhimo was8. 56 (1H,

d), 8.26 2
q)l 44 %%Hflvg%mn% e5|rg]°?gle8b §O%? (6EM3H§)'nd‘)falngé?o &lb%)%&%zglg acid
( AAA- O 3) splu WEM&?S@Q?W@B@@/ @el*drﬁe | 68dridge (16% d/G? F'l AR 201 ¢ aci d

(pr epar ed muimB &t28fE uhderhl 3 full-Hb mMode)r Thedsairentsowgregamoved aciadudip affeglient i al
treat ment pydthy 33,31030-45}{ybb’dxy153|§b;§18%0 SyHehate @NL. @iﬂgneé%)t m/yménwmx' de) was
X

used |nst ﬁ“’?”ﬁéﬁ; or 0- 4-et ybenzoi c acid, neth 4- am nobenzoat e
was used |ns ea 4- am no- 2- net hyl benzoate and TEA was used

instead of DIPEA in step 5(i): mz 322 [MH] 4 (ES+), 320 [MH (ES). 1H NWR
(400 Mz, DMSO46) $teﬁ2(i132M(et11y1l 3-bhlom)}5-isbPropdxy-44rhetsyxyben@ter/(493 (2H, m),
7.92-7.87 (2H, m, 7.84-7.76 (2H, m, 4.30 (2H q), 1.34 (3H t). Synthesis
-2- net|ylbenzoic acid

76 104-(3-Chloro-5-flugro-4-i pr})poxybenzam d03

(AAA-074) O MeIKC o~

4- (3- Chl or o- 5-f | uor o- -| oxybe 2AdQ),- 2- fret hj hgnzoi ¢ acid (AAA-074)
(52 ny, 12%for final &§Pep)Twas prepar®F in essend iz Iy t he sanme manner as

for AAA-019 except that 4- (G chl or o- 5-f | uor o- 4- |lsoprc,<ppoxyben20| c acid
(prepared in 3 steps from 33chl oro-5- 15 fl uor o- 4- met hoxybenzoi ¢ acid by

sequent :jg'métﬁﬁétdmraﬂé 5%(%;2%;%&5/34 mbﬁm@ﬁiﬂéﬂ%at@r@rﬁ @8 gjgé%gg\%?c%{é% LR um
Wgs used ?"T?iﬁigcf?‘gqmﬁ g&xlyﬁ‘)-lg?%rsp )ﬁbe?ﬁof{%@é(& 5«1 % @H} (ES)".
1H NVR (400cRrEre espethaleihecsameasyio(sign (1)ier AAA- %&eqti'wt r@sthylvo WaHe (1H,

m, 7191 ugedBBisteatiof yclopenfyPbladtitie and thé.niigtu(elwvias stered at RTo2r (8H, s), 1. 33
(6H d). 20 WD 2011/027106PCT/ GB2010/ 001650 - 130 - Synthesis 77

4-(3-Chl oro-5-1i SOprOsQOXY/v) 3r@r;[loro- % or?régggydfpnea\omtge% a%Fdo(iSS: acid (AAA-075)

o) 0
o)

\( LiOH \r
? THF/H,0

Cl
4

3-Chloro-5-isopropoxy-4-methoxybenzoic acid (5) (0.93 g, 89%) was prepared from

20  methyl 3-chloro-5-isopropoxy-4-methoxybenzoate (4) (1.06 g, 4.10 mmol) using a
procedure essentially the same as in step (i) for AAA-001 except that MeOH instead of
water was added dropwise until a solution formed: m/z 243 [M-H] (ES").

Sseftially the sanme
i f1 uoronet hyl benzoic
c acid and net hyl




5Step (1): Methyl 4-(benzyl oxy)-3-chl oro-5-isopropoxybenzoate (2) 00 HO

i PrBr, K2CG3 DVFBnO CICl 2 1 Met hyl

4- (benzylweyptidretokor o- 5- i sopr opoxybenzoate (2) (3.00 gpce4ASowamigsoepar ed
from met hyl 4-(benzyl oxy) - 3-chl or o-5- hydroxybenzoate (1) (Synthesis 49
(2.73 g, 9.33 nmol ) using a procedure-aggentially the same as in step (i)
for AAA-001 except that 10i sopropyl brom de was used instead of cycl opentyl
bromi de: mMSted3H: Mdhid4-(EHorodskisdpridhbky 4 812tHdxgbe i2BRidd)-26methyl68nZobtd (791) ,
7.56-7.47 (3H, m, 7.43-7.28 (3H, m, 5.12 (2H, s), 4.66 (1H sgp), 3.90
(3H, s), 1.38 (6H, d). WD 2011/02710§PCT/ GB2010/001650 - 131 -||Step (ii):
Met hyl 3-chl or o- 4- hydr axy- 5-i sop

4- (benzyl oxy) - 3pchl Qro-5-i soprop enzoate (2
di ssolved in g m oOHME (4N ) 1
t he 5sol ution Iwa ed through aséThales 'Hlcub rtridge (10% Pd/ C) at

a flowrate of M mn at 25Gp U ahoAd2 (full 1 de). The solvents were
renoved in vacuo toClaf ford methyl 3-chl oro-4-hydrofy-5-i opr opoxybenzoat e
(3) (2.03 g, 89%: Bz 245 [M+H] (ES), 243 EMH (ES). 10Step NO Met hyl

3- chl or 0- 2 mixtype op&xylotb-ﬁﬁdpmpplaﬁnmethexy(oémzdwam{@(@(21508\9 VB2 Imyrhol),
3- chl or 0- $ndtRARLHMASY: rﬂetﬁﬁbaﬁz%t@ 15!@:1 R0 m%a?i from

Rl i e e
t hat met hymixtuesdverehemied atfigsedon $8¢ Ereamixure pap gpetad with RIA{iLaaed ¢ he
m xture wamshed witedMeHCRS nflgrfollveld. byStaéh NaHC)O; solution (5 mL). The organic

g g: 8: 8 50N§Ht9£w%?@?@fﬁ&e€% Umztﬁé FeshfebufiBad Wsﬂuca gt chro%att\al\gl{;gphlor(eloar od
from 20rrelghy1s|8§/°0¢1)t%dn §nﬁé t fo T8W¥H1 éfﬁ%rﬁ'zf’q' éro %yz 06 4.10
mol ) 10si MetEoyPeZanide- ?e@%wtheamq}e {hd167%ma. 4%): mléﬁ (MR (ESp. “ieRAMp01
except thad] (BSQHH NMRe@d0 dMHzN@tDEs1;)\Ba 3. 98d dild dd)(d7. 3P\ 1,es) LT 6947 .50 (2bll onf),i 040

formed: mzH 24, 4.8 HH,GES), 3.948H26)1 3/8833% 05 PEES G32 Q101 90 ihh Q).

0.1 nL) and

Step (vi): 4-(3-Chloro-5-isopropoxy-4-methoxybenzamido)-2-methylbenzoic acid
15 (AAA-075)

4-(3-Chloro-5-isopropoxy-4-methoxybenzamido)-2-methylbenzoic acid (AAA-075) (94
mg, 57%) was prepared from methyl 4-(3-chloro-5-isopropoxy-4-methoxybenzamido)-2-
methylbenzoate (7) (167 mg, 4.10 mmol) using a procedure essentially the same as in

20  step (ii) for AAA-001 except that MeOH was added dropwise until a solution formed and
the mixture was stirred at 40°C for 18 h: m/z 378 [M+H]" (ES"), 376 [M-H] (ES). '"H NMR
(400 MHz, DMSO-d;) 8: 12.63 (1H, brs), 10.34 (1H, s), 7.86 (1H, d), 7.75-7.63 (3H, m),
7.57 (1H, d), 4.77 (1H, sep), 3.83 (3H, s), 2.53 (3H, s), 1.34 (6H, d).



- 132 - Step (v): Methyl

4- (3-chl oro-5-i sopropoxy- 4- nmet hoxybenzam do) - 2- net hyl benzoate (7) 00 OH H2N
6k T3P, Ted,20HIRAD6CI I Cl7 5 A m xture of PCT/GB2010/001650

3-chl oro- 5-i sopropoxy- 4- nmet hoxybenzoic acid (5) (250 ng, 1.02 nmmol), nethyl
4- am no- 2- net hyl benzoate (6) (177 ng, -34387 mol ) and TEA (150 pL, 1.07
nmml) 5in Et0Ac (2.5 nL) was treated with T3P (50%in EtOAc) (1.63 nmL, 2.55
mmol ) and the m xture was heated at SoRbedior85S h. The mi xture was dil uted

wi th DOM(S M) 438666t 868oatbbaky WehEtrloxd b doldnouE dc aRRL g NAHCOS
solution (5 nL). The organic solvents re rempved I'n vacuo an t he residue
purified by si I | ca gel chromatography (12 g, 0-jL00% Et OAc i n i sohexane to
yield nethyl 4-(3-chloro-5-is opoxyo4
10net hoxybenzam do) - 2- net hyl bezoate ()
390 [M H (ES). 1H NWMR (400 SBE1I3NG6X7.98 (1H, d), 7.78 (1H, s),
7.59-7.50 (2H, m, 7.40 (2H, dd) 67 ("1H, sep), 3.94 (3H, s), 3.89 (3H,
s), 2.62 (3H, s), 1.40 (6H, d)o STEDP

4- (3- Chl or o- 5-i sopropoxy- 4- et hoxyenzam do) - 2- et hyl ben20| c acid

90409 0 mz 392 [MrH (ES),

iS(QAA 075)(3 ChI&B@ |s$&l) o>2/ -4- met 0X %enzamldo zonc aC|d 763 (47 m 56% for 075
(92, g 5?6\ a2 ed Pr%ﬁ?’?ﬂ?% I, rézsaanrgme m nner TR 9? %xcept me(hAﬁA )

4-(3-chl oﬂcﬁ@nphﬁspp@tpm useginstradyaf aretiidcan)ing-2-methphemrreaiedatsten (V) 267 ny,
4.10 ol Beagiwg]* aesnomqewa] essganﬂlwnaxwmwsawsadgm ?@78(’312 bri),) for

AAA- 001 ey t S r and t he
m i ur e 9%’“‘* AR A T T Rt ”?‘é%Es--)
1H NI\/R( d&a) 6: 12.63 (1H, br s), 10.34 (1H s), 7.86 (1H d),
7.75- 1063 (3H, n'), 7.57 (1H, d), 4.77 (1H sep), 3.83 (3H s), 2.53 (3H,
s), 1.34 (6H d). WO 2011/027106PC8y£#B28405001650 - 133 - Synthesis 78

4-( 3- Chl oro- g m&yﬁéﬁ 1 Cl
4- ( 3- Chl oro- g F‘i‘%ﬁ‘?@%% rﬁ grrgy;ﬂoxy eZZam dQ%otyQtr o?cgbegg?'ga%m’%?%h (47 ng,
56% for Sfinal step) was prepared in essentiallly the sanme manner as AAA-075
except that nethyl 4-am noben}ga’le wag, us of nmet hyl

4- am no- 2- net hyl benzoate in step (v): z

o

Cl

4-(3-Chloro-5-isopropoxy-4-methoxybenzamido)-2-fluorobenzoic acid (AAA-077) (116

15  mg, 76% for final step) was prepared in essentially the same manner as AAA-075 except
that methyl 4-amino-2-fluorobenzoate was used instead of methyl 4-amino-2-
methylbenzoate in step (v): m/z 380 [M-H] (ES"). '"H NMR (400 MHz, DMSO-dg) 5: 13.03
(1H, br s), 10.60 (1H, s), 7.90 (1H, 1), 7.82 (1H, dd), 7.69 (1H, d), 7.63 (1H, dd), 7.57 (1H,
d), 4.78 (1H, sep), 3.85 (3H, s), 1.35 (6H, d).

20

Synthesis 80
4-(3-Chloro-4-ethoxy-5-isopropoxybenzamido)benzoic acid (AAA-078)

0]
N
H

4-(3-Chloro-4-ethoxy-5-isopropoxybenzamido)benzoic acid (AAA-078) (145 mg, 80% for
25 final step) was prepared in essentially the same manner as AAA-075 except that ethyl

iodide was used instead of methyl iodide in step(iii) and methyl 4-aminobenzoate was

used instead of methyl 4-amino-2-methylbenzoate in step (v): m/z 378 [M+H]" (ES"), 376



364 [MrH 4 (ES), 362 [MH (ES). 1F1 NWR (400 MHz, DMSO-d6) 6: 12.78 (1H,
br s), 10.47 (1H, s), 7.94 (2H, d), 7.88 (2H, d), 7.69 (1H, d), 7.58 (1H,
d), 4.78 woHpizepis 3.83 (3H, s), 1.33 (6H, d). 10 Synt lreFicB260/001650
4- (3-Chl oro-5-i sopropoxy- 4- met hoxybenzam do) - 2- f | uor obenzoi ¢ acid (AAA-077)
0 Gi134 -
4- (3- Chl oro-5-i sopropoxy- 4- met hoxybenzam do) - 2-f | uorobenzoi ¢ acid (AAA-077)
(116 15ng[MAGAUESOr 'H NWR (490ayhiz, Wsordgpa][ﬁd??l (THeBsEN10.86 H, tshe?. SBWQOrmgne][
as AAA-07 t 0 0, t ad o
met hyl 4- gzp?)&ﬁ)el?tgo el (zrﬁzﬁzzgtéeaﬁ]n&)szg’s(tw% ﬁf@%@gos‘aﬂ(»/?% (ES) ?ﬁeNNR
(400 MHz, 6'3)613 03 (1H, br s), 10.60 (1H, s), 7.90 (1H, t), 7.82
(1H, dd), 7.69 (1H, d), 7.63 (1H, dd), 7.57 (1H, d), 4.78 (1H, sep), 3.85
(3H s5, 1.35 (6H, d). 20 Synthesi s S§hthesis 81
4-(3-Chl oro-44e4. It

483 BRIY6-2-tRG RRENY %@mm&@@ﬁ%@b&&b@ &W\M Bi%) (145

G 4-(3-Chl oro-4-ethoxy-5-1sopropoxybenzam zolic acid

ng, 80% for 25 final step) was prepared in esse I ially the sanme manner as
AAA- 075 except that ethyl iodi s uged igsteadqpf nmethyl iodide in
step(iii) and nethyl 4-am nobenzoate S U$ nst ead of met hyl

4- am no- 2- net hyl benzoate in ste A (ES), 376 WO

2011/ 027106PCT/ GB2010/ 001650 -_ 13 [MH " (ES ). 1H NWR (400 MHz,
DVSO-d6) 6: 12.77 (1H, br s)/\104 , S), 7.97-7.90 (2H, m, 7.90-7. 84
(2H m, 7.68 (1H d), 7.55 (1H d)g 4.75 (1H sep), 4.11 (2H q), 1.35-

1.28 (9 Hy. @)Chlo':f&}ﬁnéth ls%ﬁropoxy enzamido)- 2-f|uoroP?n20|c cid (AAA-079) (12

g (3-Chl or78% bolh na?st\é_p?\_/vag B3Rt essen?glydt% same maonrn%r SO ANAC O%excegﬁﬁé} 079)

4- ( 3- thi oethwhiodidp wap-Used instrasial xyadien jadidedn step(if) angmoelbAoamingdd-d  ( AAA- 079)
(120 ng, ﬂB&ﬁnb@rﬁzo‘aterwés sdeRiipstead omeuhalrleﬁinlnb Beethylbeakdate iMstes amantzanner as

APA- 075 exgepI-H g)lwﬂknﬁ 4084 sl 133t @Adp0S), i@é@ 1H,is9

3 am no. )zfﬁif* b o a6, ﬁ&?(*’ %8’5‘5%‘@ f‘?€E§F jm%ﬁﬁit“y'

VHz, Dlvrsoqb|613 12?,(Qiim)1H br s), 10.60 (1H, s), 7.90 (1H, t), 7.82 (1H,
dd), 7569(1H d), 7.63 (1H, dd), 7.55 (1H, d), 4.76 (1H sep), 413(2H

q), 1.38-1. 27 (9H, m. 15 Synthesi SS gthes,s 82 _ _
4-(3-Chl oro- &t OR-Relh o5 oprgpoxy SHPaR o)% rrrngtt}wy DENZQLG (ERAQ)B()MA' 080)

0
4-(3-Chloro-4-ethoxy-5- |sopropoxybenzam|do )-2-methylbenzoic acid (AAA-080) (155 mg,
20 74% for final step) was prepared in essentially the same manner as AAA-075 except that
ethyl iodide was used instead of methyl iodide in step(ii): m/z 392 [M+H]" (ES"), 390 [M-
HJ (ES). '"H NMR (400 MHz, DMSO-dg) &: 12.64 (1H, brs), 10.34 (1H, s), 7.86 (1H, d),

7.74-7.63 (3H, m), 7.55 (1H, d), 4.75 (1H, sep), 4.10 (2H, q), 2.52 (3H, s), 1.37-1.26 (9 H,
m).

25



Cl 4-(3-Chl oro-4-ethoxy-5-isopropoxybenzam do) - 2- net hyl benzoi ¢ acid
(AAA-080) (155 ng, 2074% for final step) was prepared in essentially the
sanme manngo 2861/386075 except that ethyl iodide was usegcircsencondsonet hyl
iodide in step(ih)y: mz 392 [MtH (ES), 390 [MH (ES). 1H NWVR (400 Mz,
DMSO-d6) 6: 12.64 (1H, br s), 10.34 (1HM3s5s), 7.86 (1H d), 7.74-7.63 (3H,
m, 7.55 (1H, d), 4.75 (1H, sep), 4.10 (2H, q), 2.52 (3H, s), 1.37-1.26(9
H m. 25 WO 2011/ 027106PCT/ GB2010k9mhes983 135 - Synthesis 83

4- (3- Chl or - 4:(8IdHRY wPeth 5GP %BBR&}SBW%?}EAH%IQhk?ar@RW?&E%@iHQAﬁﬁLGM@AAA 081)

4 (3-Chl or o- 4- et hoxy- 5- |sopropoxybenzam do) - 2- hyX dr oxybenzoi ¢ aci d ( AAA-081)
(29 ng, 537% for final step) prepabed g esseqpyi ally the sane nmanner as
AAA- 075 except that ethyl iodide was uged ad of nethyl iodide in
step(iii) and methyl 4-am no-2-~"Ty ybR omas used instead of nethyl
4- am no- 2- et hyl benzoate in step m¥% 394 [MH 4 (ES+), 392 [MH (ES).
1H NWVR (400 MHz, DMSO d6) 6:7130 1H, br s), 11.40 (1H, br s), 10.40 (1H,
s), 7.77 (1H, d), 7.67 (1H, d) 7.9% (2H, dd), 7.30 (1H, dd), 104.77 (1H,

sep) 4. 14 62 HioB)a-cthos (5-offorbRlenBmiByal)Erskibdhdoic acid (AAA-081) (29
?A'(Ai 0 I20r 8/0 f°r a? St\ép%was prepd %XX essen?raquq% gXme R 2InaF a8 ARAL O kit tﬁg

156- ( 3- mlemybwdtdémwegmsmgrqﬁmtwm@tﬁpﬁwraraamthtl “4zamiaptloxyl i ¢ acid
( AAA- 082) hQ%xY@nzéﬁ%ﬁa@mséd mateasitof pjetivyha-aptinpamesthylbereaaterin istlpl (y): tile sane

ranner as Mﬁmﬁﬁ (E¥5E452 | EEHYH NR S8 VA2, URSD- HJ?%t%‘¢ ofH BREfY!
e 0L A W Gl A QB 8 BT VALh o, 1o

(Es+)103787[7m1H]se{pEs4y2(2quWR3 {468 (m).DVBO- d6) 6: 13. 73 20(1H br s),
11.91 (1H, s), 8.55 (1H, d), 8.26 (1H d), 7.79 (2H, dd), 4.85 (1H, sep),

4.14 (2H, q), 1.42-1.27 (9H, m. Rt R4S 885

4- (3-Chl or o; 4; Lsapr met ho nzam benzoi,c cd

5 O R R R S R
(116 ng, 55%for final step) was prepared in essentially the sanme manner as
AAA- 075 except that Y

Cl
15  6-(3-Chloro-4-ethoxy-5-isopropoxybenzamido)pyridazine-3-carboxylic acid (AAA-082) (25
mg, 43% for final step) was prepared in essentially the same manner as AAA-075 except
that ethyl iodide was used instead of methyl iodide in step(iii) and methyl 6-
aminopyridazine-3-carboxylate was used instead of methyl 4-amino-2-methylbenzoate in
step (v): m/z 380 [M+H]" (ES"), 378 [M-H] (ES"). 'H NMR (400 MHz, DMSO-d;) 6: 13.73
20 (1H, brs), 11.91 (1H, s), 8.55 (1H, d), 8.26 (1H, d), 7.79 (2H, dd), 4.85 (1H, sep), 4.14
(2H, q), 1.42-1.27 (9H, m).

Synthesis 85
4-(3-Chloro-4-isopropoxy-5-methoxybenzamido)benzoic acid (AAA-083)

4-(3-Chloro-4-isopropoxy-5-methoxybenzamido)benzoic acid (AAA-083) (116 mg, 55%
for final step) was prepared in essentially the same manner as AAA-075 except that

25



WO 2011/ 027106PCT/ GB2010/ 001650 - 136 - nethyl iodide at RT was used

i nstead of isopropyl bromde in step(0, isopropyl brom de at 60C was used

i nst ead ovoreiigbiosodi de in step (iii) and nethyl 4-am pcoheyBosvmissas used
i nstead of nethyl 4-am no-2-nethyl benzoate in step (v): mz 364 [MH (ES),
362 [NA-H (ES"). 1H NWR (400 MHz, DMsS@®3d6) 6:12.76 (1H, br s), 10.50 (1H,
s), 8.03-7.80 5(4H, m, 7.70 (1H, d), 7.56 (1H, d), 4.59 (1H, sep), 3.92
(3H, s), nelflyl(dditle a)RT Byis Lbetinste88 of isopropyl bromide in step(i), isopropyl bromide at

4- (3- Chl Oreﬁ’év@s@@éa( |n§té§%td?9?&l’lﬂﬁgﬁﬁn‘€'uﬁ'9? ?P}Qﬁd?m@ F’4 ffo0e

104-(3-Chl g eth t hoX 5@ Nzoi C 8455 ny,
46% for fiY ﬁSﬁ(’)'”é \R%/?éhybge PaH- %ﬁﬂg%r&ﬁ%ed'i‘rs Pe(Ke ?ré“ H% ]:%&A 019
except thdW-H3- @ﬁ)or%NMR é‘lOIQdWSlZEDMﬁQHb)(?b%@)ﬂ §C$)d1Q§9éHérSéc§ PFr780st eps
f rom nét hydHAm)ydroop; 3y, 766t (MBIXY arsaqaHesdpy, H62)(8H)is),a.27 Eehtpent with
sul furyl chloride, ethyl iodide and base and then |ithium hydroxi de) was
used instead of 3,5-dichloro-4-ethoxyb nz.oi8 acid and 15net hyl
4- am nobenzoate was_ used instead of #L2_ ami no- 2- net hyl benzoate in
steal ): mz 350 [4dfchloresy-etrmxg-Stmethpxyberzamide)orireic 2¢id (MA-08),50- d6) 6:
12.75 (1H, br s), 10.48 (1H, s), 7.91 (4H dd), .70 (1H d), 7.57 (1H, d),
4.09 (2H, q), 3.92 (3H, s), 1.31 (3H, t). 20Q3yntlhesis 87
4- (3- Chl or o- 4- et hoxy- 5- met hoxybgnzam d@) - 2 yl ¥&nzoic acid (AAA-085) O
Cl 4-(3-Chl oro-4-ethoxy-5-mnmet howyberzama dg et hyl benzoi ¢ acid (AAA-085)
(97 ng, 52% for final step) was p FedN n essentially the same manner as
AAA- 019 except that 253-chl 01/0\6 y- 5- met hoxybenzoi ¢ acid (prepared in
3 steps frommethyl 4-hydroxy-3- nethoxybenzoate by sequential treatnent
wi th sul fu:é't chloride, ethyl iodi de and base and then lithium hydr oxi de)
was udBd MniSt@herodt-etBoxy-aimeinanybeaamidRgnreicasic (AAMA-G8HN( 16 ¢6Y4 forfinal 364
[ MtH]  ( ES)kstep3 Gias [phépdred inEspentibtly e atd@anddr as AV S pxdepl thab 3-calbro-4br s)
5093938 1§ﬁtr§)x 57m§t%of<¢dénz&léac.& (Zr@glre@‘?‘n é%lépsfﬁ)om el 4-hjdirofy)-3- 4- 10 (2H q),
o) 300 hasbneas i DAL 3SRy B A i, ey i anc bss
4- ( 3- Chl orebdthesy litkyump-hydroxisie) wigs xsertinstear @b $ Bedichiore-4aethexybapzeioady apd
Cl  4- (18- Chmeahy) 45anaihbigeny odtel veazpuse dnstdmricf amatilyd ¥heninoi2emettiyibefzbate i086) ( 10
Ny, 4% f Olstep(i): miz 350 [M+H]" (ES*), 348 [M-H] (ES’). '"H NMR (400 MHz, DMSO-ds) &: 12.75

(1H, br s), 10.48 (1H, s), 7.91 (4H, dd), 7.70 (1H, d), 7.57 (1H, d), 4.09 (2H, q), 3.92 (3H,

s), 1.31 (3H, 1).

20 Synthesis 87
4-(3-Chloro-4-ethoxy-5- methoxybenzamido) -2- methylbenzoic acid (AAA-085)

Yoo

4-(3-Chloro-4-ethoxy-5- methoxybenzamldo -2-methylbenzoic acid (AAA-085) (97 mg,

52% for final step) was prepared in essentially the same manner as AAA-019 except that
25  3-chloro-4-ethoxy-5-methoxybenzoic acid (prepared in 3 steps from methyl 4-hydroxy-3-

methoxybenzoate by sequential treatment with sulfuryl chloride, ethyl iodide and base

and then lithium hydroxide) was used instead of 3,5-dichloro-4-ethoxybenzoic acid in

step(i): m/z 364 [M+H]" (ES*), 362 [M-H] (ES’). '"H NMR (400 MHz, DMSO-d;) : 12.65

(1H, brs), 10.39 (1H, s), 7.88 (1H, d), 7.76-7.66 (3H, m), 7.58 (1H, d), 4.10 (2H, q), 3.93
30 (3H,s), 2.55 (3H, s), 1.32 (3H, t).



5final step) was prepared in essentially the same manner as AAA-075 except
that ethyl iodide at RI was used instead of isopropyl bromde in step(i),

i sopr opylwbnronindelrat 60C was used i nstead of nethyl iodipde/gBroswm@pssiO and
nmet hyl 4-am nobenzoate was used i nstead of nethyl 4-am no-2-nethyl benzoate
in step (v): mz 378 [MtH (ES), 376 [-NMA7HT (ES). 111 NWVR (400 MHz,
DMSO-d6) 5:12.70 (1H, br s), 10.39 (1H, s), 7.93-7.73 (4H, m, 107.61 (1H,
d), 7.47 (1H, d), 4.51 (1H, sep), 49Athedklgsq), 1.31 (3H, t), 1.20 (6H, d).
Synthesis 89 4-434 Qo el OX YA A s ] i yl benzoi c
e 087) 43 B oRs 8-ty LYot SBRAARAN BERAR AP 1A RA BBE)

154- ( 3- Chl or o- 5- et hoxy- 4-i sopr opoxybenzam do) 2-ifret hyl benzoi ¢ acid

(AAA-087) (129 ng, 56% for fi st ep) S areg in essentially the sanme
manner as AAA-075 except that efhyl io 'de was used instead of
m de at 60C was used instead

i sopropyl bromde in step(i) ‘
of nethyl iodide in step(llo)lJ 90 E“MH] (ES). 1H NWR (400 MHz,

DMSO-d6) 5:12.68 (1H, s), 107400(1M" s), 7.92 (1H, d), 7.81-7.69 (3H, m,
7.59 (1H, 20d) 4.64 (1H, sep) (2H, qg), 2.58 (3H, s), 1.45 (3H, t)

L O o 2Danb R Oogog)oi tiewgﬂnf&aza i aédeum dpyyspzoic
- aiepms S gl Dy epb i §X§g§%‘?ﬁ@v€£3yo¥h

same nBnn |pal
i sopropyl igstidengtdRT was gseﬁpmgtue?d oéﬁhgmpylmrdlde wastep(‘v)osomopyl bromide at 60°C
2011/ 0271 QzRUbL &L/ d? ailetnf iodidkdB stepUFipend m%tlﬁad-aﬁﬁndmhfbdte wagluged i n step

(111) and i e AedTORRREZAALEY dé%é%ﬂ

o B o AT ) s OB e e

d)y, 7187 (81 (1H) ), ugawm, 44i (M, sep). 14109 (2H, qam 312(349:)2129 @1H). M), 2.19-
2.01 (2H, m, 1.92-1.58 (2H, m, 51.33 (3H t). Synthesis 91
4-(3- Chl or o-5- (cycl opropyl net hoxy) - 45 &vRinRS )é enzam do) benzoi c acid (AAA-089)

0o Gl NS B B SN T B R ERARR 0L 201

manner as AAA-075 except that brononethyl cyclop DHpane was used |nstead of

i sopropyl bromde in step (0, ~thyl iodide was used instead of nethyl
iodide in step (iii) and nethyl |4- am r'-.@ used i nstead of nethyl
4- ami no- 2- et hyl benzoate in steB<(~ 2, 388 NU H (ES). 1H 15 NWR (400
MHz, DMSO-d6) 6: 12.76 (1H br |s), 1H, s), 7.92 (4H, dd), 7.70(1H,
d, 7.55 (1H, d), 4.17 (2H, N4 8 (2H, d), 1.34 (3H, t), 1.31- 1.24 (1H,
m, 0.66- 0.55 (2H, m, O0.42- 0. 31 2H m. Synthesis 92

204- ( Chl O grﬁorg-csxetln )Py bl p%propox;% am| 03-9 Xéftﬁﬁ eznazg}cgqo a\ AY 859) ¥9§ n20| ¢

aci d
4-( 3- ChI 0#5@/ o[ tinat Istep) WY Praveraskip essentighotop Isameanannsy ag%?&ymnktbab aci d
( AAA-090) efrbiotide a®BVay usednmdtesd @rpéopms/l bﬂ’o&D@é @cktepyi) @ns &saprodlyl hroive same

rgggfgp;‘f ?5%95%&"1@&85 hﬂ&tth f B4 b’%%é?f’gﬂ %Eé UFIE}WRQ%(?ad of
i odide in ﬁ%ﬁjﬂgw H4g) flr%{ﬁ8( i&rgéﬁzo 2 gH é(?er“%dr:éhead of
met hyR04- ghi4fs OHrseply #38 {2ida)e 258 (%ltieq:) ‘(6§ (Shntz 143d6HMIHr  (ES), 404 EM Hr

(ES). 1H NVR (400 MHz, DVBO-d6) 5:13.72 (111, br s), 11.40 (1H, br s),
10.39 (1H, s) 7.77 (1H, d), 7.68 ( Bnthikis 06 52 (2H, dd), 7.30 (1H dd),

4-(3-Chloro-5-(cyclobutoxy)-4-ethoxybenzamido)benzoic acid (AAA-088)

; 0 OH
© N
H
0
cl

25  4-(3-Chloro-5-(cyclobutoxy)-4-ethoxybenzamido)benzoic acid (AAA-088) (112 mg, 41%
for final step) was prepared in essentially the same manner as AAA-075 except that
cyclobutyl bromide was used instead of isopropyl bromide in step (i), ethyl iodide was



304.17 (2H, q), 4.00 (2H, d), 1.34 (3H, t), 1.31-1.24 (1H, m, 0.68-0.54
(2H, m, 0.44-0.31 (2H, m. WD 2011/027106PCT/ GB2010/001650 - 139 -

Synt hesi sw801142¢6 Chl or o- 4, 5- di i sopr opoxybenzam do) - 2- IegargBeytyanzenc aci d
(AAA-091) O c

4- (3-Chl oro-4, 5-di i sopropoxybenzam do)--13ghydr oxybenzoi ¢ acid (AAA-091) (43
ng, 63% 5for final step) was prepared in essentially the sanme nmanner as in
steps (V) usadlinsteal of atetfyhdd(déSn e} aﬁmmétrﬁrﬁbmo@eﬁzd%{dwwQﬁéd)iﬂet)eybenzOi c

aci d (Syntohﬁ%'ugylz@%}nn\{@énﬁé? bar23584 b é]‘% /zsgf[m Hé (ES). 'H NMR (400 MHz,

3-chl oro-5; I C

hydroxybe@%% Jée@mehs§ Egiﬁ?ré? t(HE‘r %2 a‘ﬂ@ i step
(V): mz ([1M+ﬁf|"nx By (2Hoa), Erﬁ9|-%42€2$) m);LBHSMzO A2, HA 92BN 26 M)6:  13. 75
(1H, bs sN,33@HIH40 (1H, br s), 10.39 (1H, s), 7.77 (1H d), 7.67 (1H d),
7.52 (2H, dd), 7.30(1H, dd), 4.77 (1H, sep), 4.60 (1H, sep), 1.33 (6H, d),
1.28 (6H, d). 15ci 4-(3-Chloro-4,5-d] C.| % ut yl oxy) benzam do) benzoic acid
(AAA-092) (137 , 54% for final st repared in essenti al Ig/ t he sane
manner as in45&331*0@5;(caeiapr(owlmefwymﬂmﬂoe@ze@mo)ttermaglc acid (AAA-089)

3-chl oro-4, 5-di (cycl obut yl oxy) benzoic acid (prepared in 4 steps from

3-chl or o- 4- hydr oxy- 5- et hoxy. zoic acid by gntial treatnment with BBr3,
TMBCI and 20MeOH, cycl obutyl brqm de a And @then |ithi um hydroxi de)
was used instead of 3- chloro-50i 4
4- am nobenzoat e was used i nstead th;ﬁ/ 4-am no- 2- net hyl benzoate in step
(v): mz 414 (mFir (ES). 1H,P<IMS MHz, DMSO d6) 6: 12.76 (1H, br s),
10.46 (1H, s), 7.98-7.83 (4H ) 7170 (1H d, 7.34 (1H, d), 4.83 (1H,
quin), 4.71 (1H quin), 2.49- 9H ), 2.36-2.01 (6H, m, 1.92- 251.61
(3H, AP, #:(§7Chiores -(cyﬂppr@pylmeng -¢1hOAYDEDE Ao P EQi0 2001 AHA-089) 4265

S_ynt hesi ‘mgﬂ@O%beﬂﬁlbwprés prepiafenlinleseritiphyothy )samezaamnnio bs AAPBOTE bluepr oi C

aci d (AAAyQ ?f o ropane was used unst of i sopro orr%e in step (i), e

4- ( 3- Chl oro % %p é PB a{) ,X\AA 093

(85 mg,  SoSiHe Wy Psts?ig ma@'gf‘?@w%apc}'w AnSdR Y 2 P inp heregg f dnnor  hs

in steps (Used isteadhef medhyl Aamingg-restoylbrnzoptgtin step (v): miz 388 [M-H] (ES). 'H

3f cgl Oﬁf) ANMR @400 Elz ODMB - @w) tmmom:bras;; .46y B .82 O, duRT. 705@eH, “’“ftEE?d

0 c or L iy i Gy .

11 | 7%5055(1‘*88“0' Q"@} gﬁy‘% ?ﬁ(gﬁr@ ép?oi‘t?/, (1H06§80g§rg7 '(1H,
773 35(1H d), 484(1H quin), 4.72 (1H quin), 2.55

(3H S), 2.49-2.41 (2H, m), 102.22-2.06 (6H, m), 1.84-1.65 (3H m),

1.54-1.42 (1H, rr) Synt hesi s 96 Synthesis 92

4-(3- gpl or 0- 44 & CﬁhlSFo\l@kl&%BVd(pg rgcgﬂz\ﬂ@t b@nz'a){rﬁ’ci WYRRRGYLENRfd skid AAA- 094)

et hoxybenzoi ¢ acid and net hyl

0O OHcI 154-(3-Chloro benzam do) -'2- hydr oxybenzoi c acid
(AAA-094) (33 ng, 75%for fi naI step epared in essentially the sane

manner as in steps (v) and ( for AAA-075 exce t that
3-chl oro-4,5-di (cycl obutyl o en20| C agl d 51_;'5 94) was

D*

4-(3-Chloro-5-(cyclopropylmethoxy)-4- ethoxybenzamldo) 2-hydroxybenzoic acid
(AAA-090) (76 mg, 90% for final step) was prepared in essentially the same manner as

25 AAA-075 except that bromomethylcyclopropane was used instead of isopropyl bromide in
step (i), ethyl iodide was used instead of methyl iodide in step (iii) and methyl 4-amino-2-
hydroxybenzoate was used instead of methyl 4-amino-2-methylbenzoate in step (v): m/z
406 [M+H]" (ES"), 404 [M-H] (ES’). '"H NMR (400 MHz, DMSO-ds) 5: 13.72 (1H, br s),
11.40 (1H, brs), 10.39 (1H, s), 7.77 (1H, d), 7.68 (1H, d), 7.52 (2H, dd), 7.30 (1H, dd),

30 4.17 (2H, q), 4.00 (2H, d), 1.34 (3H, t), 1.31-1.24 (1H, m), 0.68-0.54 (2H, m), 0.44-0.31
(2H, m).



used instead of 3-chloro-5-isopropoxy-4-net hoxybenzoi c acid and net hyl
4-am no- 2- hydroxybenzoate was used instead of nethyl

4- am no- 2voebhy2bmezoate in step (v): mz 20 432 [ MrH @ESQB20%A0145W Hr
(ES). 1H NMR (400 MHz, DMSO d6) 6:10.39 (1H, s), 7.76 (1H, d), 7.69 (1H,
d, 7.49 (1H, d), 7.35-7.25 (2H m, 4188-4.80 (1H m, 4.76-4.67 (1H m,
2.48-2.43 (2H, m, 2.29-2.05 (6H, m, 1.87-1.81 (1H, m, 1.76-1.65 (2H, m,
1.53-1.44 (1H, r’r) 25Synt hesis 97  Synthesis 93

4- (3- Chl or o- 4, ] 222§ b1 bi i A 095) 0 WO
5011/ 027106P CT/E dcgﬁd?? 4 Ol?%eﬂﬂEWHquQm%of b%%r%?%%n% aefdl (AARAGYY)

4- (3- Chl oro-4, 5-di i sopr opoxybenzam do) - 2- fI uoroen20| c acid (AAA-095) (207
ng, 93% for final step) was pr red i B es by the same manner as in

steps (v) and (w) for AAA- 075 cept t at Ioro 4, 5-di i sopropoxybenzoic
acid (Synthesis 52) was used - 0
3-chl oro-5-i sopropoxy- 4- rreth c aéld and rret hyl 4-am no-2- 5

fl uorobenzoat e was used instea 00f et hyl 4- ami no- 2- net hyl benzoate in step
(v): mz 410 [I\/H—I] (ES), 408 [M Hr c(|ES) 1H NVR (400 MHz, DMSO d6) 6:13.05

(1H, br sh.a! g- so'ﬁ}op y% brhldo)-Blhydrox@erzbicacROAAA06P @3 g, gﬁ% 7.63
Eéﬂ dg) 7( %;ﬁvga ggeparec% in essentla(?léi)ﬁe sgame?gr: nnér as%steps (gﬁangi (w f 1.28

4-( 3- Chl oﬁozﬁyme@bmab&wlom - 5HiiRgRTePRARetRIC FHEIWNNESEHED Was 4pe
( AAA- 096) if3tdad of 3-chloro-5-isopropoxy-4-methoxybenzoic acid ahd methyl 4-amino-2-

4- ( 3- Chl of0qBs\(HHeb& Wa )éﬁé)s fhs QanqRae-Zan )tflI nﬁz@@fézﬁ' sfe e same
o S e B e

i sopr d@y!| 1HA8rt debrig), ¥t Ih(1HD shrld’ ey A), |7dﬂ| (¥, dad-524€d. ﬁid?s?éa(ﬂ“d»fdd}vet hyI

i odi de i nast7pH( sep)) 4.60701H,4@8), [1N3HBH( &S 281(BHNBR (400 MHz, DMBSO d6) 6:12.62

(1H, br s), 10.35 (1H, s), 7.87 (1H, d) 7.76-7.66 (3H, n) 7.38 (1H, d),

486(1H quin), 4.14(2H, q), 253(3H g - 2. 43(2H m, 2.19- 2.03 (2H,

m, 1.84 (1H, q), 1.69 (1H, ). 20 Synthesis 99

4% (3-Chl or 0- 5- (c;ﬁc@cﬁh‘@’ﬁy‘% %ét(%@i@b}ﬂylpxéiﬁ %@ﬁﬁ’&ﬁ??ﬂ@?ﬂgiﬁéﬁrﬂﬂ%enzm c acid
AAA- 097 ci

(254 (3- C%ﬂ or o-5- (cycl opropyl ne y) - 4- et hoxybenzam do) - 2- net hyl benzoi c

acid (AAA-097) (105 ng, 56% for |fi naI " & pr@¥pared in essentially the

sanme manner as AAA-075 except tloa

of isopropyl bromide in ste ) 4 g

methyl iodide in step (iii): M2 MH (ES). 1H NWVR (400 MHz, DVSO- d6)

6: 12.65 (1H, br s) 10 35 (1H, s),17.88 (1H d), 7. 75 7.65 30(3H, m, 7.55

(1H, &, 4.17 (2H 4.00 (2H, d)S' 2.54 (3H, s) 34, t), 1,31-1,25

(1H, m, ¢-(@%° rgglngépycm:uty xyf@eozg@dp)@ﬁnzm acnd\m}\A 092) 2137 mg, 54% for

2011/ 027 1 66RGCTpHR28 HoddHtddbmssentially the same manner as in steps (v) and (vi) foCl

ﬁg ( 37gho/| gﬁéﬁrﬁgfyéi&lavfh@%(y chtorBl IBQ%(!:?@ BéHI%B%:CHcfd f?édiréd%éré? fr&nggz

A 075 RO RS %?@“ﬁ%fveg?wa@ el Pratheblion BHE, TASEEand

br oni 4@ iNI Féﬁyelpyutalrmom@@ww bese gpq H@@éﬁﬂwtwdm@ew’éﬂUﬁ%t“ét&éd8¥3'rret hyl

4- am no- 2chietdi§-isopropoay-4-methsxybpnzoid acidhad gethy] Barringde8yoaté Masvieed 400 MHz,

D'V507 dgé thslead F et ¢barm|ﬁa>q2 -éthfiBerzbite |ﬁ)stepB szmwiﬁ S?‘H kMR (1H,

. 503, g‘%’(“ﬂﬂ% ‘%‘93% d%\%ﬁaﬂ#'h br%’ 48 g §89‘1‘f% ,a)

4- ( 3- Chl of 45 THy @), 453Ky auDBTASLY LRiR)a 48&422 fhy?- 6@122%1 @Ham)d1 92-

( AAA- 299) 1B1@BH, m), 1.57-1.37 (1H, m).

Wl Lycl opropane was used i nstead
i odi de was used instead of



Cl 154-(3-Chl oro-5-cycl obut oxy- 4- met hoxybenzam do) - 2- net hyl benzoi c acid
(AAA-099) (170 nmg, 75% for final step) was prepared in essentially the sane
manner aswOAd1ME5106xcept that cycl obutyl brom de was usedTiGebaadi1esh

i sopropyl bromde in step (0: mz 388 [MH (ES). 1H NWR (400 MHz, DMSO- d6)
6:12.64 (1H, br s), 10.37 (1H, s), 7.884¢dH d), 7.75- 7.66 (3H m), 7.39
(1H, d), 4.87 (1H, quin), 3.87 (3H s), 2.53 (3H s), 2.50-2.43 (2H, m,
202.19-2.05 (2H, m, 1.83 (1H q), $ymhesis®2 (1H m. Synthesis 102

4- ( 3- Chl 5
443 Sl 0r 0- Sa gAY S BB BERARTAI? mgfy|bEﬂ£é?P§83?AﬁAa§§3§i

254- ( 3- Chl or o- 5- cycl obut oxy- 4- hoxybenzam do) -jg- f | uor obenzoi c acid

(AAA-100) (274 nmg, 84% for fin st ep) d/vas prepared, i n essentially the sane
manner as AAA-075 except that c cl obut de was used instead of

i sopropyl bromde in step (i ‘
2011/ 027106PCT/ GB2010/ 00165 14
i nstead of nethyl 4-am no-2-net@yl Bghzoate in step (v): mz 392 [MH (ES).
1H NWVR (400 MHz, DMVMSO-d6) 6: 13.06 §1H, br s), 10.62 (1H, s), 7.90 (1H, t),

782(1H4 ohjofo-A3-di |D1|Z)@§ Il hnetn(IneRzdid Beid FAAAZ GRS qui n),
§Q)87 : Syﬁ?%égrog:)a 8%"%'?:3 gre;:fe '" eﬁﬂ: :/%tg‘ §rL3§ m nhEtri :ng eplg%(v)&ihd (%/)69 (1R

4- ( 3- Chl ofos AAARThexoepbthepdablare-4.5ydiexsigsyioaherapisaciddiSyntaesid 9¢was 101) 0
CH used instead of 3- chloro 5-isopropoxy-@imethoxybenzoic in step (v): m/z 428 [M-H] (ES’).

4- (3-Chl ong ) -7 NV):P ”?@525 rii% G 18 rlrgﬁ%er
(232 e Tl s ZoA g e bt o] [P Sl mamer

in st (2)2 ~ G%tﬁx)ﬂﬁ‘-’rwﬁﬁ(ﬁ m,zbé‘t-éWéHugbd i nst ead of met hyl

4- am no- 2- et hyl benzoate in step (v): mz 390 [MH (ES). 1F1 NWR (400 WHz,

DMSO- d6) 6:12. 80 (1H br s), 10.49 e“i%%@&m- 7.84 (4H, m, 7.69 (1H,
2

E%H 7t )5 S (;Et“ﬁ (Fl'gorf hS-di %](cyclo%u ylc})(y benzamido)- -h%r‘ox%be?w%&i%'a%%ﬁ (9\‘1\'21&-05@)’ 150.95

4- ( 3- Chl or o- 4- net hoxy- 5- ( pent a?—yl oxy) benzam d

m h'o 2- fI uor obenzoat e was used

) - 2- net hyl benzoi c acid
(AAA-102) 0 OH C

204- ( 3- Chl or o- 4- net hoxy- 5- ( pent an- 3-vyl y)
(AAA-102) (156 ng, 60% for finaP Q)W ePay
manner as AAA-075 except th 3- b pemHane was used instead of i sopropyl
brom de in step (i: mz 404 ‘ FS). 1H NVR (400 MHz, DI\/BOdG) 6: 12.63
(1H, br s), 10.36 (1H s), 7.87 (1lk;, d), 7.75-7.65 (3H, , 7.54 (1H, d),

1549 G i bbb o ddfick o §f§éA fBoaflsa 85 24 (OH

4- ( 3- Chl of ¥ darfivahyier)-was pyeparan irsessentiglly s same menneras 'Uéf%e(Wz@ﬂCUV’ém d
( AAA- 103) foO ABIA-075 except that 3-chloro-4,5-di(cyclobutyloxy)benzoic acid (Synthesis 94) was

used instead of 3-chloro-5-isopropoxy-4-methoxybenzoic acid and methyl 4-amino-2-
hydroxybenzoate was used instead of methyl 4-amino-2-methylbenzoate in step (v): m/z

20 432 [M+H]" (ES"), 430 [M-HJ (ES"). 'H NMR (400 MHz, DMSO-ds) 8: 10.39 (1H, s), 7.76
(1H, d), 7.69 (1H, d), 7.49 (1H, d), 7.35-7.25 (2H, m), 4.88-4.80 (1H, m), 4.76-4.67 (1H,
m), 2.48-2.43 (2H, m), 2.29-2.05 (6H, m), 1.87-1.81 (1H, m), 1.76-1.65 (2H, m), 1.53-1.44
(1H, m).

m @5’) 2- met hyl benzoi ¢ acid
£d in essentially the sane

25 Synthesis 97
4-(3-Chloro-4,5-diisopropoxybenzamido)- 2-f|uorobenzouc acid (AAA-095)

xip*d



Cl 4-(3-Chl oro-4-net hoxy-5- ( pent an- 3-yl oxy) benzam do) - 2-f | uor obenzoi c acid
(AAA-103) 5 (253 ng, 90% for final step) was prepared in essentially the
sane nmanngo 2a81/08M6075 except that 3-bronoppentane was upet/GB8ioamdssof

i sopropyl bromide in step (i) and nethyl 4-am no-2-fluorobenzoate was used
instead of nethyl 4-am no-2-nethyl benzoatie in step (v): mz 410 [MH (ES),
408 [MH (ES). 1H NWR (400 MHz, DWVSO d6) 6:13.03 (1H, br s), 10.61 (1H,
S), 7.89 (44(3;Chidro-4/5-QilsdpidpoxgtsBnzamidad-2(fllidrotghzoid atid (AAN-098))207m§ B4 H, d),
104. 44 ( Lkby thhiai Qép}? @asg;ﬁreﬁgi'@d w?ésseﬂﬂ%l the @Tﬁ)rné f’rﬁ’nngr)as Iﬂﬁf}?} 35 nJ i) o$y”t hesi s

ig?d ? A,(Ai%“?lig excep f h%ré—g 5@|sopro¥oxyben ic acné ?§9 uor O nzoi c

was use

154- ( 3- ChiinsteRdef PeghiryRip-isoRropemythameioxmangpisasidanddngthp-4-amimochenzoi ¢ aci d
( AAA- 164) fiuddbengzoalstdas osed instahd st mpﬂwy%smp’foez}afeﬂd/lbelnzwéG‘ﬂ&tbﬁkd)ymlzhe sane

manner  as AMmep ese)e@éaﬁ\/nﬁ (s yehh@mmhbwmerems@ 1Hy 3lspad of
: ﬁ23228y2f119@3"?a§es>493§&ﬁ@ 4 l@fﬁ% 5@%%&@“&&9 2%3511'(4 g%gb{é?f used

(ES), 396 (“e8) (1H pemivR 3¢ mw 8B d6) 6: 2012 97 (1H, br s)

10.62 (1H, s), 7.89 (1H, t), 7.81 (1H, dd), 770(1H d), 762(1H dd)
7.59 ¢dH, d)433423(2Hrr)3.£§;@1§1 ,378369(2Hrr)334(3H,

3
61 o Aaa: 1055 BN SOERR S bk s R b0l S gB AT S ERATER " ©

brom de, Cs2CC3 and NWP at (13 m crowave, 20%9rn n) were used instead of

i sopropyl brom de, K2CO3 and in st (05 li_|hyl 4- am nobenzoat e was
used i nstead of nethyl 4-am no- -rret hyl i step (v): mlz 390 uvi-Hy
(ES). 1H NMR (400 MHz, DMVBO d6)96.Q 3 , 7.90 (4H, m, 7.71 (1H,
d), 7.58 (1H, d), 3.91 (3H 5s), f (2N, s), 1.06 (9H, s). Synthesis 108
4- (4- Bronp- 3, 5-di et hoxybenza efrzoi ¢ acid (AAA-106) o

104- (4 Brom) 3, 5-di et hoxybenzam do)henzoi c acid (AAA-106) (300 ng, 62% for

final d i | | d
(0 For i%@@“@'f oo Fa5 bttt R EREGF acdlapd gg@%é? in 2
steps frofM%A4 8%6%15'@ 5tepbwmar|eaﬂwérhz§$%mau tae 5gMe seanaet BRAAA-QZR exsapt wi t h
et hyl 15 oditext cyaiabutyl beonaidel wab esed insteiadrof Eygropyi tehideds stepqll andetHypiddiae

3- chl or o- frak ©86d PREAY oﬂnfémyhfa&weerméfébwﬁ%/%@@ﬂwfm{@é‘ ﬂrﬁﬂ oat e
was used g%gd.% E@fﬁuw%@amﬁ“ )Qt Wﬁff’% 2,408

[ M 1+1] + g Dy, br
s), 10.29%4@PH!Hsguin)y4dd. (?Hn) 2B (3ys), ! @@4?3 @y (n)m?r)Z (26 n)2HB4s) , 4.01
(4H, q), UR®)(6E69 (1H, dgpaSMiBReyi s 109

4- (4- 8y ono- 3, 5-di i sopropoxybenzam do) benzoic acid (AAA-107) O

Synthesis 99
4-(3-Chloro-5-(cyclopropylmethoxy)-4-ethoxybenzamido)-2-methylbenzoic acid
(AAA-097)

o)
RUSSe Q.
0o
N
H

25  4-(3-Chloro-5-(cyclopropylmethoxy)-4-ethoxybenzamido)-2-methylbenzoic acid
(AAA-097) (105 mg, 56% for final step) was prepared in essentially the same manner as
AAA-075 except that bromomethylcyclopropane was used instead of isopropyl bromide in
step (i) and ethyl iodide was used instead of methyl iodide in step (iii): m/z 402 [M-H] (ES”
). '"H NMR (400 MHz, DMSO-d;) 5: 12.65 (1H, br s), 10.35 (1H, s), 7.88 (1H, d), 7.75-7.65

30 (3H,m), 7.55 (1H, d), 4.17 (2H, q), 4.00 (2H, d), 2.54 (3H, s), 1.34 (3H, 1), 1.31-1.25 (1H,
m), 0.65-0.58 (2H, m), 0.43-0.35 (2H, m).




4- (4- Brono- 3, 5-di i sopropoxybenzam do) benzoi c acid (AAA-107) (338 ng, 63%
for final step) was prepared in essentially the sane nmanner as in steps (V)
and (vi) woroAM7dé5 25except that 4-brono- 3, 5-dii soproporydsoagiotssaci d
(prepared in 2 steps from 4-brono-3,5- di hydroxybenzoic acid by sequenti al
treatnment with isopropyl iodide and bas@2and then |ithium hydroxide) was
used instead of 3-chl oro-5-isopropoxy-4-nethoxybenzoic acid and net hyl
4-am nobenzoate was used instead of Syathésid 160 am no- 2- met hyl benzoate in step
(v): mz 436 [ Mk dk! M"%A d6) 6:
12,67 (1H, 30br Jét)kdhl%gé,g &glﬂb'['t%‘{m métﬁ&y%’ﬁn%'?%e%g@ 19H %éit@%?; 12" (2H,
s), 4.65 (2H, sep), 1.20 (12H§§). WO 2011/ 0271 06PCT/ GB2010/ 001650 - 146 -
; Ay

Synthesis 110 4-(4-Brono-3,5 ta@lp) - 2- f | uor obenzoic acid
(AAA-108) O 54- (4- Br onp- 3, 5/di i sopr po zam do) - 2- f | uor obenzoi c acid
(AAA-108) (51 ng, 37%for fi nal ~sram prépared in essentially the sane
manner as in steps (v) and (vi) 4 "b75 except that

4- brono- 3, 5- di i sopropoxybenzoi & ac{d (prepared in 2 steps from 4-

brono- 3, 5- di hydr oxybenzoi ¢ aci d bycisequential treatnment with isopropyl

i odi de ang_( @@ﬁo@@ck%ﬂtdx?%%@@h%ﬁ?&hgj‘a he Jie élﬁ ﬁsde%??zé%f mg, 78%

3-chl

2 ot b 2 T DR AR aEY M dssantaly the s "}?Ef‘ﬁ'y"fs ARKi7s exsent tha

met hyl ben@b%t@@tylrbr@t!@g wag)usedinstessof inpgropyibromide] in (SEP) (i) abEImedvR 4¢ 400 MHz,
DVSO- d6) @mirdbefZodtd Was nsed nstedB .o helHyd-asjino- 7~n9&1h3(|5éﬂtzobt)e in étepqvk ki dd),

7.62 (1H 3¢&1M|—§ @8 BrNvR (4 élmzéﬂ{!t 3; 1257934 H 16%9(%& S'S 111
o e e g iy -0l LAY, 0.
my, 559 f 8r30H1 BAI2H: epY 8'\»3/a(§'“*1cﬁl)eﬂ>§9ébl"|Ch’-t)essent| ally the same manner as in

steps (v) and (w) for 20AAA-075 except that 4- br ono- 3, 5- di i sopr opoxybenzoi ¢
acid (prepared in 2 steps from 4- di hydroxybenzoi c acid by

Py oxi o) VL OB PRt aSRp gpﬁmxestezsnt %ﬁ%@i&vgﬁfﬁ%‘ﬁﬁﬁé%ﬁc aci d

and net hyl 4-am no-2- hydroxy oate was used ithst ead of nethyl 4-am no- 2-
nmet hyl benzoate in step (v): @452 [I\/H—I] 450 [MH (Es-). 1H NWMR
(400 MHz, 25DMBO-d6) 6: 1H NVR[ (400 d6)°“6 13.75 (1H, br s),
11.40(1H, br s), 10.38 (1H, s)9 e .51 (1H, d), 7.30 (1H, dd),
7.23 (2H, s), 4.78 (2H, sep), 1. 12HH d). VO
2011/ 027106PCT/ GB2010/ 001650 >o42%*~ Synt hesis 112
4- (4- Brono- 3, 5- di et hoxybenzam do) -2- net hyl benzoi c acid (AAA-110) O
15 4-(3-Chloro-5-cyclobutoxy-4-methoxybenzamido)-2-methylbenzoic acid (AAA-099) (170

mg, 75% for final step) was prepared in essentially the same manner as AAA-075 except

that cyclobutyl bromide was used instead of isopropyl bromide in step (i): m/z 388 [M-HJ

(ES"). 'H NMR (400 MHz, DMSO-d;) 8: 12.64 (1H, br s), 10.37 (1H, s), 7.88 (1H, d), 7.75-

7.66 (3H, m), 7.39 (1H, d), 4.87 (1H, quin), 3.87 (3H, s), 2.53 (3H, s), 2.50-2.43 (2H, m),
20  2.19-2.05 (2H, m), 1.83 (1H, q), 1.76-1.62 (1H, m).

Synthesis 102
4-(3-Chloro-5-cyclobutoxy-4-methoxybenzamido)-2-fluorobenzoic acid (AAA-100)

0
§> 0 dort

o]

H F
o

o]
25  4-(3-Chloro-5-cyclobutoxy-4-methoxybenzamido)-2-fluorobenzoic acid (AAA-100) (274
mg, 84% for final step) was prepared in essentially the same manner as AAA-075 except

that cyclobutyl bromide was used instead of isopropyl bromide in step (i) and methyl 4-



4- (4- Brono- 315-di et hoxybenzam do) - 2- met hyl benzoi ¢ acid (AAA-110) (275 ny,
56% for 5final step) was prepared in essentially the same manner as in

st eps (Vv)wendi(oayiobor AAA- 075 except that 4-brono- 3, 5- diretreBeytenzasoc aci d
(prepared in 2 steps from 4- brono-3, 5-di hydroxybenzoic acid by sequenti al
treatment with ethyl iodide and base andg3then |ithium hydroxide) was used

i nstead of 3-chl oro-5-isopropoxy-4-nmet hoxybenzoic acid in step (v): mz 422
[ MEH  ( ES)amn#?}ﬂDMob&nz(oE&)waslbisélsll\(ﬁktéél@ﬂf ivktay| £bMoodbmethylbbaidatd i {tdpl, br

s), 10.18 M7H LMy MR Zoo5|€1 soLéh sM 3. oé(ﬂ-? t!r%ﬁ10®2(1ﬁ 6 (2H,
Z)(44B(r)é lggw § t?s ?&Qéﬂ ﬁb) %@E‘uﬁ %éﬁz(gﬁc e ReiN13$70 15

OH 4- (4- BKW?Q%OMQSI% r'o o?x%éﬁﬁéﬂﬂdﬁ) A Hh9)| B&9AdHcd qim d ( AAA- 111)

(306 ngy, 52%for final step) was prepared in essentially the same manner as

in steps (v) and (vi) for AAA-075

4- br onp- 3, 5-di,i ropoxybenzo in.2 stepsf -

br ono- 3, 5- di hﬂo‘?%‘ﬁgh‘é%‘? °§¥:’Fép%n a%égmifqeﬁfa 'Fg}ﬁeﬁﬁ?lf g&'/ldt(hxwéﬁbﬂr)opyl
i odi de and base 20 and then I|ithijum hydrOX| de) Was used i nst ead of
3-chl oro- 5-i sopropoxy- 4- net th)fbénzm i d;g (v): mlz 450 [ MtH|
(ES), 448 [mHy (ES). 11-1 NMR (400 (Qt d6) 12. 64 (1H, br s),
10.34 (1H, s), 7.88 (1H, d), 7. L .66 (1H, d), 7.24 (2H, s),
4.77 (2H, sep), 2.54 (3H, s), ‘ WO

2011/ 027106PCT/ GB2010/ 001650 \d:
4- (4- ChI oro- 3, 5-di i sopropoxybenzang,do) benzoic acid (AAA-112) 5Step (i):

Met hyl

(10,5 ¢ %égW&B%%eﬂ%%%@rﬁ%—é%y%ﬁ igoLfsSE 8y %Kat‘%ae AN

(5. 041 98% for fiRah SiEP) WA Prepa(adiin gespin the samednaeeas AARI Sexcest hat | ce
cool ed soBdJ:romnpletamﬂawag/leeﬂ iBstetadh ptis aprgbyd rareitie in dfpp (/Batﬁbl meth364-mol ) in DCM

(100 10Nl pymidebenidite wlas ub&dPSteatl bf Melfl Lanirfe-2 Mhﬂl&:ﬁﬁbét@ﬁﬁ s!§b>$’fl)uh#z was

?lhlr g\sgﬂ t5| Pa\@grﬂ]ﬁs ths{?Obr“ﬁqz HM%%% )E? OEC% (ﬂhx %SS %e sol vent
was removéd4 (ﬂHv%Josgd i dhe - %e@ﬁddé A1 B i), Sy H )I 13- 1He1 (4H. m

chr ont$ ogP&HSHGH(120 g, 0-5% Et 0Ac i n DCM to afford rret hyl 3 5- di hydroxy-
4-ni trobenzoate (2) (0.36 g, 5%yield) as a bright orange solid: mz 212

[M1-11" (ES"). WO 2011/027106PCT/ 1650 - 149 - Step (ii): Methyl
3, 5-dii sopropoxy-4-nitrobepzoate
3.5 di | sopfepoRpranehgnenestar §°X(%f§/§%d°)9%‘%e”\‘/¥éb§”59'éﬁﬁ|dé&%?)%)met hyl
3, 5-di hydr oxy- 4-ni t robenzoat (2 (430 ng, 2.02 mmol) using a procedure
essentially the 5sanme as in (1) for except that isopropyl
brom de was used instead of cy Iopent NVR (400 Hz, CDCl 3) 6:
7.25 (2H, s), 4.66 (2H sep), 9. 1 2 (12H, d). Step (iii):
Met hyl 4-am no- 3, 5- dllsopropoxybu at eH( 4)

cl

20  4-(3-Chloro-4-methoxy-5-(pentan-3-yloxy)benzamido)-2-methylbenzoic acid (AAA-102)
(156 mg, 60% for final step) was prepared in essentially the same manner as AAA-075
except that 3-bromopentane was used instead of isopropyl bromide in step (i): m/z 404
[M-H] (ES’). "H NMR (400 MHz, DMSO-ds) 6: 12.63 (1H, br s), 10.36 (1H, s), 7.87 (1H,
d), 7.75-7.65 (3H, m), 7.54 (1H, d), 4.43 (1H, quin), 3.85 (3H, s), 2.54 (3H, s), 1.76-1.62

25 (4H, m), 0.94 (6H, t).



100 34 Methyl 3,5-diisopropoxy-4-nitrobenzoate (3) (594 ng, 2.00 mmol) was
dissolved in a m xture of MeOH (40 nL) and formc acid (5 nL) and was
passed t wouwgh/m®7ibbal es ' H cube' cartridge (10% Pd/ C) atrca/dB20w/cadse of 1
m./mn at 40C under H2 (full H2 node). The solvents were renoved in vacuo
to yield nethyl 4-am no-3,5-diisopropoxylenzoate 15(4) (398 ng, 72% as a
pale yellow oil: 1H NMR (400 MHz, CDCI3) 6: 7.20 (2H, s), 4.59 (2H,
sep),4.23 (2H, br s), 3.83 (3H, s),Syhtissig fig5H Step (iv): Methyl

4-chl oro- 3,55 ( ) | oride
150 o 4(13%&994 Q%g?&%(g?Wﬁgﬁ%ﬁ3ﬁc)xyf%zﬁkﬁ@gsthefbbgﬁz&@QQ?’(Alﬂr\] 103 i
MeCN (2 i) was stlrred at 63C. sol ution of thyI 4- am no-

3, 5-di i sopropoxybenzoate (4) my, .8 PONo4 N anhydrous MeCN (1 nl)
was added dropw se. Once the addition |was pl ete the m xture was al |l owed
to cool to RT and poured on to @ 3 FThe m xture was partitioned
between DCM (10 niL) 25 and ag,_ ano 5 nl), the phases were
separated and the organi c sol ubi onywas further washed wi th anmoni a sol ution
(17.5% 10 nL), and brine (2 x 20 @L). The sol vent was renoved in vacuo and

t2 3(131; 88'72146(3\@& emméﬂh%sdy bg émsh-@,gl&@}beﬁgé@tagﬁmnﬁapa%io@aa% (ARA-198) .

met hylg 2%3 %C@Z}) g‘o&ﬂpgl ?’%Wcﬂ?ﬁ%‘?ﬁr%i{n esf@%t 33%8‘7? Qgﬁ%} Qg ARA%B%OUH ess
oi |1 mz 2REP Mat- bmsypermwewsemn@ﬁad)efdswgmPr% Bp¥es Akanomethyki d
(6) 55@-dviihbr2tfiudrabiehaoate #a5-uded mefead pd metwhz-aatieo-2-o)ethPBenzgateOn 3&pmol )
}Ngf §Uﬁpe%§emrm M#ﬁd% rY L) d@s& r11I-‘I3NWrR (480 MHETDINS BOL) §t1'3r63|9(f[1H2L (1)5300
515 o e A M st
vacuo1®o 4f44dit. auieh &5d3U - iTV S\ GbbRYLR AL B thei d (6) (60 ng, 1066%

yield) as a white solid. This material was used in the subsequent reaction

step without purification. Step (Vigynthid ¥
4- (4-chlor di [Q n
4 (4 ohi orBiEoRef 5%@?3&%%@%@%@@ E%Eapr?%?‘U?@Bﬁnmﬁw“‘“ 108
prepared from 4-chloro-3, 5- ar Dsopr opoxybenzoic a&id (6) (60 ng, 0,22 nml)
using a procedure essentiallylthe sane as i i) for AAA-064 except
t hat DI PEA was used instead of TEA, an nobenzoat e was used
i nstead of methyl 4-am no-2- flaqr H 406 [ MtHr (ES) +, 404
[MH" (ES)". 20 WD 2011/027106P 20 /0016 0 - 151 - mmol) using a
procedure essentially the same~ step 00 for AAA-001 except that MeOH
was added dropw se to obt ai n a solution and the m xture was heated at 50C
for 2 h then at RT for 15 h. mz 399 [MH (ES-), 1H NVR (400 M4z DIVBOdG)
6: 12194 @1RChigrodhmethgxyra- (%mthwethsxmerrzamd?)ﬂﬂUq'i?be"?OWC(dz(AA%'i°44 78
(2H, sep) (18lm3314% 24 find) stePywdswrepared Irbessentially the same manner as AAA-075
4- (3, 4- D ehbh frap 2ireREBRMGY BRATEWED Lsedt iFEBEAY biSSIHBpA bAdthide (\tép Liland Cl

methyl 4-amino-2-fluorobenzoate was used instead of methyl 4-amino-2-methylbenzoate

in step (v): m/z 398 [M+H]" (ES"), 396 [M-H] (ES’). 'H NMR (400 MHz, DMSO-ds) &:

20 12,97 (1H, brs), 10.62 (1H, s), 7.89 (1H, 1), 7.81 (1H, dd), 7.70 (1H, d), 7.62 (1H, dd),
7.59 (1H, d), 4.33-4.23 (2H, m), 3.87 (3H, s), 3.78-3.69 (2H, m), 3.34 (3H, s).

Synthesis 107
4-(3-Chloro-4-methoxy-5-(neopentyloxy)benzamido)benzoic acid (AAA-105)

0
>|\‘ 0 dOH

o}
N
H

o)

25 Cl
4-(3-Chloro-4-methoxy-5-(neopentyloxy)benzamido)benzoic acid (AAA-105) (83 mg, 45%

for final step) was prepared in essentially the same manner as AAA-075 except that



NO2 2 WO 2011/ 027106PCT/ GB2010/ 001650 - 152 - over 30 min. The reaction
m xture was stirred at -60C for 2 h then added slowy to iced water (200
m.) wi t h whi2orii2glos The precipitate was col |l ect ed, washe#cwmidBroion®i6s0! d

wat er and dried under suction to afford nethyl

4- hydr oxy- 3- met hoxy-5-ni trobenzoate (241464.4 g, 35%yield) as a bright

yell ow solid: 1H NWR (400 MHz, CDCI3) 6: 11.08 (1H, d), 8,45 (1H, 5d), 7.77
(1H, d), sebdertyHromsifle, Gs,89;@AHNMD at BT, (Mitroivalde tdmyrhin) were used instead

j ﬁ%?ggy%f EBH% if%rémfdbt Rwsﬁe?r%lﬂFQr?’}tep g) ﬁhosme |9'3rrﬁ’d b@ﬁidﬁfé was used

0 n)
at 0C was "% %ﬁﬁ %Qa?a?rm%‘ﬁ%?“’f?ée( s&ﬁ? %é ( %% . The
m xt ure w&40% MER BMSPré6a10-490H.&. 7Oh(4mhaw:7. 51 Htd, 7d5§/( iy o, Bthe
m xtur& way 381 @weed), tM6qeHd|s)to R, poured in to iced water (100 niL) and
stirred for 15 mn. The preci pitate was collected by filtration and washed
wth water and MeOH to afford met hy% Ah chI @igo 3- net hoxy-5-ni trobenzoate (3)
(3.2 g, 65%yvyield) as yell ow s (400 15M4z, CDCI3) 6: 8.04
(1H, d), 7.77 (1H, &4 BAOfm-3(%met@)<ybeslzgm'demﬁrnzgly acd (AAAWRInsi on of met hyl
4- chl or o- 3- et hoxy-5-ni t robenzoate (3) (900 3.66 mml ) and 20 iron
powder (614 ng, 11.0 mmol) iQ a m xture of \Et (15 n) and water (15 nl)
was heated to 70C and degassed with & tr 0 foPH20 min. Conc. HCl (44.5
pL, 1.47 mmol) was added and Ok [ ture was stirred at 70C for 3
h. Celite (1 g) was added and t
filtered through a celite pad,
resi due was partitioned between Et0Ac (15 nlL) and water (15 25nli). The
phases were separated and the org% c solution was washed with brine (2 x
15 m). The sol vent was renoved m%acuo to afford nethyl

3- ?mdmoléllathmbmz%s -G HORYDENR BRI iz Bic Bidd AARI PO 30 %ﬁ 6% fe¥ final 4t9g8 (2H
sol i ,

). 5 a1 e g et 5D BY2 s ancs o ) s B on (ol An B e

Met hyl AP G- SAigRORRaNZRIG AiS: (Brepgiedan 2 sigrsomi-blmedper (||)
chlori de diy@roxghenzoi2 agiddly)sequoentiaktreatinent/witmethyl ibdid¢ and Basd andtheéd litioph ) i n
gnﬂlydroug hdrEeRidé PwaE-dsetafstded 5E31chiOrobS eoprdpsB)-4imedibxybertdicatid Sndwethy r4-
chlo s

was a d%e d4é§ﬁln%ﬁ98£}é%@ats Eé nsé%’;dsofgr'let@ag m&% rb%h?ﬁmgafé%ﬁ sgé%ﬁg)s
Lo cool -t BORMAAE EBYrA8 MY T S HAMK TEOGHIE. SHSOae 8 12 B (AHARE Sk
neut ral i z&@.2@i(1H, séa'l' 80-7NdHRBB Mg of . Uit -7 &3 (A dma . 0@ s), 4.Q138Bh q51r2|Q)(6was
added. The, product was extracted with DCM (25 nlL) and then washed with aq.
amonia (17.5% 20 nlL) and brine (2 x 20 nlL). The 10sol vent was renoved in
vacuo gmd the residue was triturate ith 10% Et OAc in isohexane to afford
met hy? 3, 4-di chl or o- 5- met hoxybenzo thesis 10P 17 g, 79%yield) as a brown
solid: 1H NVR (400+-{d-BronongSxdiisgprepoxyberzamide)berzoicrackl/(AAA410d) , 3. 98 (3H,
s), 3.89 (3H, s). 15Step (v): 3,4-Dichloro-5-kydroxybenzoic acid (6) 00 HO
BBr3 CI DCM CI 5 Methyl 3, 4-dichloro-5-nethoxypenzoate (5) (518 ng, 2.34
nmol ) was suspended in DCM ( m.) ulder 6f 1 W condenser fitted with a
CaCl 2 drying tube. BBr3 (554 pL, _4a.8

aFI owed

Br
T

4-(4-Bromo-3,5-diisopropoxybenzamido)benzoic acid (AAA-107) (338 mg, 63% for final

step) was prepared in essentially the same manner as in steps (v) and (vi) for AAA-075
25  except that 4-bromo-3,5-diisopropoxybenzoic acid (prepared in 2 steps from 4-bromo-3,5-

dihydroxybenzoic acid by sequential treatment with isopropyl iodide and base and then

lithium hydroxide) was used instead of 3-chloro-5-isopropoxy-4-methoxybenzoic acid and

methyl 4-aminobenzoate was used instead of methyl 4-amino-2-methylbenzoate in step

(v): m/z 436 [M+H]" (ES"), 434 [M-H] (ES"). 'H NMR (400 MHz, DMSO-d;) 8: 12.67 (1H,
30 brs), 10.33 (1H, s), 7.83 (2H, d), 7.75 (2H, d), 7.12 (2H, s), 4.65 (2H, sep), 1.20 (12H, d).



mmol ) was added and the reaction m xture was stirred at RT for 15 h. The
reaction 20m xture was cautiously poured in to iced water (20 nL) and the
m xture sworoed2fms 10 nmin. The product was extracted wpCh/dE20dmo{&0 ),
then the organic solution was washed with brine (2 x 50 nL) and dried over
MySO4 and filtered. The solvent was remaged in vacuo and the residue
purified by silica gel chromatogrpahy (40 g, 0-100% EtOAc in isohexane) to
af ford 3, 4-di chl oro-5-hydroxybenzoic acid (6) (260 ny, 51%yield) as a

3. 4 chi or o~ 5- sopr opoxybenzoat s (st o 1570, 26t caa010/ 001650

, 4- di chl or o- 5- r Opo nzoat e -
154 - Isopropyla'?feg d‘ﬁ)%ﬁ?é SORTOPRYRFP Vet ‘&ﬁi? N9y &€ ?%A%ggé?% was
prepared from 3, 4- dichloro-5- hydroxyben20| c &id (6) (260 ng, 1.26 mmol)

(i) for AAA-001 except
entyl bromde. Step (vii):
XoJ 1 Cl 78

id @8) (199 ng, 63% was prepared from
i sopropyl 3, 4-dichl oro-5-i sopfopegybenzoate (7) (340 ng, 1.17 mmol) using a
procedure essentially 10the sanme @s in step (v) for AAA-112 except that the
reaction was stirred for 15 h: mzNZ47 [MH (ES-). Step (viii): Methyl
4- (3, 4-di chl oro-5-i sopropoxybenzarmildo) - 2- net hyl benzoate (10) 70 OCH H2N Cl
T3P, [3 PEAs(4-Bréhc-3E-dGisbpropodyileaidmyido)-2-fluorobenzoic acid (AAA-108) (51 mg, 37%
\Z/t/a g 3pfeg;f"d?|flﬁél%té:m WHS & ?éd’o#ri%gé?s%éﬁﬂa‘ﬂﬁhe%a'ﬁ% @ﬁtﬁ%g@%@pé §?)anéig\g)7fom 68%
pnol ) usi h‘f\i 074 "%B‘%Pg{‘?as ?gfcl" ° rﬂ%ooxgé%%zogz aq qc](pé? 3 tFp (3164
except t ha'to"m géﬂ'M&WQWOIW%%S%UGMtfeawwthyqopropyl iodide and base
4- am no- 2am¢tHey|II|bmmhyxﬂrexn(jé))wmssanisweamsﬂaaaldomfs iseplopbxyd4- methoxybenzonc
am nm@ fhé{@%ﬂ@wmhea SfobeNddte wﬁhsefﬁéteﬁ%me&ﬁ ng- NVR (7 gO?ZH

" 2764 Poltenod) Qgs&g épf‘sf ahaebeli ) S%%ﬁ*ﬂ%?ﬂpng olisd 2T
St ep (ix) O 1BeB(UL by gt 81941%)0219%8&%8% deq). B5RuTHyddchad i,
(AAA- 113) 408 QCeH/LsePl] 341280, H20 CI CI Cl 10CI
254- (3, 4- Di chl or o- 5-i sopr opoxybenzam do) - 2- et hyl benzoi ¢ acid (AAA-113) (85
g, 4499 was prepared from methyl Synthesis 111

4- (3, 4-di chl oro-5-i sopropoxybenzam hyl benzoat e
4-(4-Bromo-3,5-diisopropoxybenzamido)-2-hy. roxybenzmc acnd (AAA-109)

4-(4-Bromo-3,5-diisopropoxybenzam|do) 2-hydroxybenzoic acid (AAA-109) (68 mg, 55%
for final step) was prepared in essentially the same manner as in steps (v) and (vi) for

20  AAA-075 except that 4-bromo-3,5-diisopropoxybenzoic acid (prepared in 2 steps from 4-
bromo-3,5-dihydroxybenzoic acid by sequential treatment with isopropy! iodide and base
and then lithium hydroxide) was used instead of 3-chloro-5-isopropoxy-4-methoxybenzoic
acid and methyl 4-amino-2-hydroxybenzoate was used instead of methyl 4-amino-2-
methylbenzoate in step (v): m/z 452 [M+H]" (ES"), 450 [M-H] (ES"). 'H NMR (400 MHz,

25 DMSO-ds) 5: 'H NMR (400 MHz, DMSO-ds) 3: 13.75 (1H, brs), 11.40 (1H, br s), 10.38

(1H, s), 7.79 (1H, d), 7.51 (1H, d), 7.30 (1H, dd), 7.23 (2H, s), 4.78 (2H, sep), 1.34 (12H,
d).

usi ng a procedure essenti all e same as
that isopropyl brom de was uséd ’
3, 4- Di chl or 0- 5-i sopr opoxybenz8i
3, 4-Di chl or o- 5-i sopropoxybenzoi




(10) (210 ng, 0.530 nmol) using a procedure essentially the sane as in step
(ii) for - 155 - AAA-001 except that MeOH was added dropw se to obtain a
sol uti on wodotie7mwsxt ure was stirred at 40C for 20 h: npzTRAR0{oMoksd (ES-),
1H NVR (400 MHz, DMSO-d6) 6: 12.66 (1H, br s), 10.48 (1H, s), 7.88 (1H, d),
7.81 (1H, d), 7.75-7.66 (2H, nm), 7.64.4a#. d), 4.86 (1H, sep), 2.54 (3H,
s), 1.35 (6H, d). WO 2011/ 027106PCT/ GB2010/ 001650 - 157 - Step (O:

4- Chl or o- 3, 5-di et hoxyani | i ne (2) OdjriaeNi21CS AcOHCI 12 O .,

N- Chl or osucci ni nj . : ded. L0 IalALAI of
3, 5-di net hoxyaniml‘iqﬁg{’ﬁg é(%?%ég)ﬁ%%ﬁg%?)@ %%c%fggAm q)1;1br2d t he
reaction mxture was left to stir at RT 5 for h. The reaction m xture was
diluted with water (200 i) d Et0Ag (2 ~olhe phases were separated
and the organic solution was shed th (0200 m.). The sol vent was
removed in vacuo and the resi oe-Was o

(120 g, 0-70% EtOAc in i sohexan o & ford 4-chl oro- 3, 5-di met hoxyani | i ne
(2) (6.61 g, 2699 as a col ourHréssysolid: mz 188 [MtH (ES). 10 Step (h):
2- Chl or o- 5-i odo- 1, 3-di net hoxybenzgne (3) 4- Chl or o- 3, 5-di net hoxyani | i ne
(2) (6.61 g, 35.2 mol) was added tp a m xture of sulfuric acid (9.39 niL,
176 mmol ) and H20 (100 nL) at OC. Sodiumnitrite g3. 16 8 45. 8 mmlf) 15 was
added and 4t(HBremact §-giethexypenzamiges-2gnethylbenzeic ani (AAA-AB0N245 men 869 fRE ur e
was added fihal ster) Was\wrepaeel imi essentallp thessathemanetiadén §2ps iv) gnd vjiformol ) ,

i odi ne (4.xnA-875 &loePt (FEPA-brorfbtaPRYEthExBehsbié Scilliprepiidd i#d stehQGom4- at 80C

and the resulting. ture was _heated at reflux for. 30 mnp. The mxture was
o owed 1 Bramee HaiohEnIREadd By Seuintnlteat et st T EsBati) "nas
added. Théhesrlighiwethydepxidex was ssediingieafl oE8-Ghlerq-SRoPRPPXY-fecthoxydeNzaihacCidas

renmoved i i ¥ta6\: @recka2{p+HHESERIE 480 $MHIT (ESH et RMRSED0 daHZ &IMSDHden®t ogr aphy

N-€dNby silica gel chromatography

(120 go O0+2Q%HHOKG)] 1b.i§S*Fﬁ>é§"r?§Q(ﬁ-P At Al50 (1H, m), 7,47 (1H, d), 7.06 (2H, 5),
2-chl -5- - - t 3 7.16 q, 6)7% | d). St :
> Ch 8£8-g;d18é%b%xéé%35§; TG ~eo§|o) hoi s o CanYie s e )

2-chl or o- 5-i odo- 1, 3-di net hoxybenzene (3) (7.15 g, 23.9 nnnol) in DCM (20
m.) was cooled to OC. Boron tribronggghdsisl1® nl., 120 nmol) was added

dropwi se over 304IBRnRPE 5!dN8or 656k boaMidd) Y RetigertdiOdGd (ARASHAM y warm to
RT and stirred for 20 h. The reaction m xture s cautiously added to iced
water (30 mL) with stirring. The 30phases werg| separated and the organic
sol ution was washed with bri 3 x P el vent was renoved in
vacuo to afford 2-chl oro-5-i ogobenzerig ol (4) (4.17 g, 64%yield) as
a white solid: mz 269 EMHi WONZOT'027106PCT/ GB2010/ 001650 - 158 -
Step (iv): 2-Chloro-5-iodo-1, 3-j | etie di acetate (5) A solution of

2-chl or o- 5-i odobenzene-1, 3- dify (4.12 g, 15.2 mml) and DI PEA (7.98 ni,
45.7 mmol ) in anhydrous DCM (15 yas cool ed to OC before acetyl chloride

15

4-(4-Bromo-3,5-diisopropoxybenzamido)-2-methylbenzoic acid (AAA-111) (306 mg, 52%
for final step) was prepared in essentially the same manner as in steps (v) and (vi) for
AAA-075 except that 4-bromo-3,5-diisopropoxybenzoic acid (prepared in 2 steps from 4-
bromo-3,5-dihydroxybenzoic acid by sequential treatment with isopropyl iodide and base

20  and then lithium hydroxide) was used instead of 3-chloro-5-isopropoxy-4-methoxybenzoic
acid in step (v): m/z 450 [M+H]" (ES"), 448 [M-H] (ES’). '"H NMR (400 MHz, DMSO-d;) &:
12.64 (1H, br s), 10.34 (1H, s), 7.88 (1H, d), 7.71 (1H, dd), 7.66 (1H, d), 7.24 (2H, s), 4.77
(2H, sep), 2.54 (3H, s), 1.32 (12H, d).



5(2.28 nm, 32.0 mmol) was added dropw se. The reaction m xture was al | owed
to slowwy warmto RT and stirred for 20 h. The reaction m xture was dil uted
wi t h DCMwob2omigeyi06ashed sequentially with water (20 nlLpcTAd826(0/000630 nl)
and brine (3 x 20 nL) and then dried over MgSO4. The sol vent was renoved in
vacuo to afford 2-chl oro-5-iodo-1, 3- pheagyl ene di acetate (5) (5.16 g, 96%
yield) as a white solid: mz 372 [MtH2Q (ES). 10 Step (v):

2- Chl or o- 3- hydr oxy- 5-i odophenyl acegyiigesisH)14 Li OH  Di oxane, H20 56 OH A

and 1011 hi um hydr EaeHERE3E iRy B ApE 2 ﬁz%é% R I¥R, G oxane (20

m.) was stirred at 15 $H0C for 4 h then gt R for . The reaction mxture
was aci dified byot addition of JM HCI Jland the pro uct S extracted with
Et OAc (150 ni). THe or 8n|Bv5N*sQ91 utio s dr bedcaver anhd the sol vent
was renoved in vac TheTFug,,_eD%ultl A was sFurri g h 1. 1 DCM :

i sohexanes and the %*bl vents were reneved in vacuo to ybel
2-chl or o- 3- hydr oxy5-i odophenyl acet ate (6) (4.88 g, 86%| as a brown solid:
mz 311 [MH (ES"). 20 Step ( 2- ChI oro 3- ethoxy 5 ophenol (7)

Etl, K2CG83 CIDWC 6 OH7 Iod ethae m, 9.6 nd K2CO3 (1.3
g, 9.6 nml) were addedete a sol wﬂ’m bar o- 3- hy ;@/Qm odophenyl
acetate (6) (2.0 g} 6. Fgmory b mo)—ang—the=25¢ ure was stirred
at 60C for 1 h. The reaction mxturoe s cool ea to R, dibuted with diethyl
ether (100 nL) and washed wth brune (3 x 100 ni). The sol vient was renpved

in vacuo and the residue was dissol ved in OH (20 m). K2 (.0 g, 7.2

mmol ) was WO 2011/ 027106PCEW GBZQlO/ 001 added he mxture
was stirred at RT for 4ol vent S rem)ged i v and the

resi due was partit,;i oﬁ&_,bet EtOOAd‘Z”(l 0 mL) an tel” (100 m). The
organi c | ayer was washed w at er ndc orated in vacuo. The
resi due was purified by silicawgel chfomatodraphy (40-g, 0-30% Et OAc in

i sohexane) to afford 2-chl oré&-3+ 5et hoxy- 5- |09Iopheno (79 (1.1 g, 58%
yield) as a colourless solid: mz 297 ES); 1H NVR (400 MHz, DMSO- d6)
6:10.45 (1H, s), 6.89 (2H, d), 4. )°132(3H br s). Step
(vii): 2-Chloro-1,ethoxytd-iodo- P yl oxy) benzene (8) ,c)i ..,...0
(Et)ZCHBI‘ 1.- THF, MeOH, H,0 cl

5 Step (i): Methyl 3,5-dihydroxy-4-nitrobenzoate (2)
9 0
HO ~ HO
0" Bu4N+NO3- o~
_—_—
TEAA, DCM ON
OH OH
1 2

Tetrabutylammonium nitrate (10.9 g, 35.7 mmol) was dissolved in DCM (125 mL) and
treated with TFAA (5.04 mL, 35.7 mmol). The resultant solution was added dropwise to
an ice cooled solution of methyl 3,5-dihydroxybenzoate (1) (6.0 g, 36 mmol) in DCM (100

10  mL), keeping the temperature below 5°C. The resultant mixture was allowed to warm to
RT and stirred for 18 h. The mixture was filtered through silica, washing through with 20%
EtOAc in DCM (500 mL). The solvent was removed in vacuo and the residue was purified
by silica gel chromatography (120 g, 0-5% EtOAc in DCM) to afford methyl 3,5-dihydroxy-
4-nitrobenzoate (2) (0.36 g, 5% yield) as a bright orange solid: m/z 212 [M-H] (ES).

15



K2C03, DMF 102- Chl oro- 1- et hoxy- 5-i odo- 3- (pent an- 3-yl oxy) benzene (8) (1.2 g,
79% was prepared from 2-chl oro-3-ethoxy-5-iodophenol (7) (1.1 g, 3.7 nml)
usi ng a pwoceenuneloessentially the same as in step (i) fecTABobiekcept

t hat 3-bronopent ane was used i nstead of cyclopentyl brom de. 15Step (viii):
4- Chl or o- 3- et hoxy- 5- (pent an- 3-yl oxy) benagic acid O n-Butyllithium(1.3
m., 3.3 mol) was slowy added to a stirred solution of 2-chloro-1-

et hoxy- 5-i odo- 3- ( pent astep (i)l Msihyl®8a8ssprépbky-Ulnitotnzcatd (8ol ) i n anhydr ous
THF at - 78C. After 5 min CO2 gas was bubbl ed\t brough the mxture via a
Cad 2 drying tube. The 20 solu ion was allowed|to warmfto RT under a

const ant stream of 3 NgrO Prgr%é8V\Bd AL A€t her (50 L) were
added to the m xture and SJELé_iepar at ¢ he organl c phase was
retai ned. The aqueousog S e agdi tion of 1M HCI and
then shaken with EtO0Ac (50¢pL). The phases were separated and the organic
phase was evaporated to .giveg 100 ng of the desired id. The organic
25solution retained fromthe initial separated nPxtufe was diluted further

\ghte ho?Ig Stn M&hwswuusaMpSMWrmhibaWWQmaﬁ@ ?JZ@ vv&mepamelfremamylatg eldn
vacuo, _t hlg% E’ﬁYd&‘BJgPE' n%%adﬁ % ? W tﬁwﬂ'q%) ?1(95 e g[rg’l%§sén?5%®| ously
Lo e 4SaRPasd SRBINE RXceRt %w\sawymémﬁde 3oR ) 6%
as a whi t eyciepantyl brdnzdeésl TﬂMRHJFOQ Mblz) CDOWD5:2024 (242 71,06 29)1@/9(3(5 850 -

160 - Step),(1.39) (12NBENYI
4- (4-chl oro- 3- et hoxy-5- ( pent an- 3-yl oxy) benzam do) benzoate (11) 0 Mt hyl

4- (4-chl or o- 3- et hoxy- 5: (pent an- 3-yl oxy) benzamn do) henzo (11) (76 ng, 51%
was prepared from 4- c%fe r(w?ﬁ%hﬁ&a/“'ngﬁ&tsaﬁf%%x%&%?%%&o. c acid (9) (100
ng, 0.349 5mmol) usi apro&edure essentially t same @s in step (iii)
for AAA-001: nfz 420 418 [MFI] (ES). Q) :

4- (4- Chl or o- 3- et hoxy- 3- yIHpxpylpanz ani do)%

[ | 104-(4-Chl oro- 3-et 5- (pent—aﬁ—w-oxﬁ benzap
(AAA-114) (50 nmy, 668 wits prepared ¥ met hyl HaN

4- (4-chl oro- 3-et hoxy-5-(pe\E,an 3- yl oxy) benzam do) bergz e (11) (76 ny,

0.18 mmol ) using a progedufe essentially the sane as in step (ii) for

AAA- 008 except that dioxane (2 nL) was used instead of THE and the mixture
was sti rr Methyl S5odispeiopoxy4-nifopenssmty (A Kh94 ) 2. 00 munabyyas digsolyegdp a 14 NVR
15(400 MHmixtDhSsD MEDHG40 bil.) dad (driic aeid $9 mLLandIeag ha§sed throdglog-Thaes ‘H-2H, m),
(74al %82 (lgé""caﬂﬁd e713‘% Féc?{U) afjg?l@wflaté@f § Hﬂ/mﬂLﬂt l%b°C fnd&t H,21di H)modk).71- 1. 64
(18 (1 o Sek e ol ol 1R %@2 IR TS
(AAA- 185) (D (3%7“901&/ esrwelﬂcrﬁ"@mm % Hz, CDCIy) 6:7.20 (2H, 5), 4.59

(2H, sep),4.23 (2H, br s), 3.83 (3H, s), 1.33 (12H, d).

Step (iv)' Methy! 4-chloro-3,5-diisopropoxybenzoate (5)

&

o]
- Sl Y
‘o CuCl
MeCN cl
o}
s Y
20 A suspension of copper (I) chloride (129 mg, 1.31 mmol) and tert-butyl nitrite (155 uL,
1.31 mmol) in anhydrous MeCN (2 mL) was stirred at 65°C. A solution of methyl 4-amino-
3,5-diisopropoxybenzoate (4) (233 mg, 0.872 mmol) in anhydrous MeCN (1 mL) was
added dropwise. Once the addition was complete the mixture was allowed to cool to RT
and poured on to 20% HCI (5 mL). The mixture was partitioned between DCM (10 mL)
25 and aq. ammonia (35%, 5 mL), the phases were separated and the organic solution was

further washed with ammonia solution (17.5%, 10 mL), and brine (2 x 20 mL). The solvent
was removed in vacuo and the residue was purified by silica gel chromatography (40 g, O-




- 161 - 4-(4-Chloro- 3-ethoxy-5-(pentan-3-yl oxy) benzam do) - 2- net hyl benzoi c
acid (AAA-115) (57 ng, 78% for final step) was prepared in essentially the
sane nmanneo 2861/03%86 114 except that net hyl 4-am no-2- et pyirloBmoabesseas used
i nstead of nethyl 4-am nobenzoate in step(ix): mz 420 [ MH (ES), 418
[MH (ES-); 1H NMR (400 MHz, DMSO- d6) 160-12.62 5(1H, br s), 10.35 (1H, s),
7.88 (1H, d), 7.72 (1H, dd), 7.66 (1H, d), 7,32-7.24 (2H, m, 4.45 (1H,
?gi_ln) ; ) 4. ZQO%@fbAG)n isdhd@né 3o affe)d méthyB4-&hl6rb-% 94diisdpropokyBéhzoatd, (98 Ing, 0. 93
4- (4- Chl o%%i?eg@h%xa;- ° r{?éﬁtognm%-zﬁqg\(ﬂ;ﬂ)éﬁzsa?m do) - 2-fl uorobenzoic acid
(AAA-116) O 10/
4- (4- Chl or o- 3- et hoxy- 5-5(grefivl: #rCHoxpd Rwjisrnioraxylrnzor-acid i@ obenzoi ¢ aci d
(AAA-116) (44 ng, 81% ~Qr-final step) was prepfu“ed i njessentially the sane
manner as AAA- 114 except t hyl 4-am no- 2t fl uoropenzoate was used
i nstead of nethyl 4-am N sien (ix): hMH (ES), 422
[MH (ES-); 1H NWR (400 0 H, br s), 10.60 (1H,
s), 7.91 (1H, t), 7.82 ¢¥HNAd), 7.61 @3, ddyl” 726 (2H, dd), 4.46 (1H,
quin), 4.20 (2H, q), 1.73-1461 (4H m, 1.39 (3H, d), - 0.92 (6H t). WO
8162 - Synt hesi s 19ﬁ/

2011/ 027106PCT/ GB2010/ 00165

4- (4- @bl oro- 3, 5-di i sopropoxybenzam do) - 2- net hyl benzoi ¢ acid (AAA-117) 00 1
0 \20 A suettiyil aszhiaio-3Scdiisopropbxyibedzoate ) ¢d3Ineigh@ 21 enapwes §dspe(i@edliniM 11

- but y1 11 h AR AL 6 0 73 iifarkAied & 200°C tor SRARGROMY WPt o
for 45 ni m'vH@n&%ﬁt?’@f{%@n?yoﬁh%P&@? 8Pfl\f@ﬁ_he ipullig Wﬁ\pjvég\%a@asagggcge%b%pm se
and the r 8dretionandrinadineageastoaariorheshior-dardisersoreryaeRros 359 @) GOm0 h.
The re@ct 66% yidldf ay £white s¢liduTrid ntateriad wias &iséd Bhaklbseadentireagiivodtext  was
extract edv\whgl} p@i? ioh2 X 100 nl). The organic solution was washed with
brine (3 x 1 Lé) m.) and the solvent was renpved in vacuo. The residue was
purified by silica gel WO 2011/027106PCT/ GB2010/001650 - 163 -

chr omat ogr aphy (820 (4): NetBy s @t dirroi3D-diserecpandeneynidpiospgoate MB))

4-chl oro-3,5- di net hoxybenzoate (2) (0.12 g, 4% : 1H NWVR (40®@ WMHz, CDCl 3)
a: 7.30 (2H, s)>y%4.40 (@H q), 3.926 (BH s). 1 42 (3H t) . 53ep(ii):

4- Chl or o- 3, 5- di hydr axybltnzoi ¢ ac3) 80 ri br ofobo (3% pL, 3.29
mmol ) was added dippwse @t gi ohut¥on of etbyl

4-chl oro3, 5-di net b hpenzoat 2'TZ) ¢115 ng, O. 4 DI ﬁ in DCM (1.5 nL) at
0C and the mixtfre Was stir -'.e ature for 4 h. The

reacti on m xture wa® owed 138, OlPEka EIDAL O and! t hen poured cautiously in
to iced water (5 ®lL). |The m xture was extracted v EtOAc (3 x 5 nL), and
t he conbi ned organic extracts were washed with bripe (28x 5 nl), dried over
MySO™4 , and rat i R eV i - i hfegaci d
G e ew vk 4 AT Dgle ki

| sopr opy! TRMALPER-3 S8lIBRRreRANY BRI (BA(G0 gy .22 mmal) using a procedu

essentially the same as in step (i) for AAA-064 except that DIPEA was used instead of
TEA, and methyl 4-aminobenzoate was used instead of methyl 4-amino-2-
fluorobenzoate: m/z 406 [M+H]" (ES)*, 404 [M-H} (ES).

20
Step (vii): 4-(4-Chloro-3,5-diisopropoxybenzamido)benzoic acid (AAA-112)

o O
H
YA w | LA
o .
N LiOH . ”

cl THF, MeCH, H,0O Cl

o) O\(

Y 8

4-(4-Chloro-3,5-diisopropoxybenzamido)benzoic acid (AAA-112) (40 mg, 46%) was
prepared from methyl 4-(4-chloro-3,5-diisopropoxybenzamido)benzoate (8) (86 mg, 0.21




o HO OH 'PrBr, K2CO3 CI DWMF 30H4O, | sopropyl

4-chl oro- 3, 5-di i sopropoxybenzoate (4) (43 ng, 0.12 mmol ) was prepared from
4- chl or o-8o2edilysoxybenzoic acid (3) (72 ng, 0.38 molprTicE20g/@1¢300ocedur e
essentially the sane as in step (i) for AAA-001 except that isopropyl

brom de (8 eq.) was used 20i nstead of -gge¢lopentyl brom de and the m xture
was stirred at 50C for 20 h: 1H NWR (400 MHz, CDCI3) a: 7.25 (2H, s), 5.23
(1H, sep) mrﬁolﬁ&suﬁ@hiprdiﬁﬁbne ebs3tidll} fHd same as in step (i) for AAA-001 except that

?ggp?g:o?f Hudk a8 gagfgmgq%daﬁq@ &Mﬁand(tﬁ@ 4%e%a@hé@ﬁéd4 rw@@rf&ﬁbs:‘;]gma
procedure %ﬂttlgfifqr 5 5"%3‘%«2 '\ggﬁ)iﬁ St ﬁ 6‘% AR%%?‘* ]§<é % Hat the
m xt ure vvé?SSht1DJ4|4éﬂjHaQ) 20C 78 (4P M 7?@@"2751 18 (4H: sems1P3 (12kh d)

2011/ 087106PCT/ GB2010/ 001650 - 164- Step (v): Methyl

4-(4-chloro-3,5-dii sopropoxybenzam hiresidBig1y| benzoate (7) O Met hyl

was pr opar od 1 ABMACERI SRS SROR m?raaﬁ%%”i’;% RRpURenER: foe Aoty o 15

mmol ) using a 5procedure essentially the sane as in step (v for AAA-075
except that the mxtyre was stirred at OCfor 90 mn #20 [ MtH] (ES.),
418 [MH (ESy; W{4m MHz 7. Rfdoy, 1H, , 38 o«1H, br s),
7.61-7.52 (2H, 7.06 (2H—%), 4596—2H——-ﬁ=)- 3 s), 2.64 (3H,

s), 1,41 (12H'°d).” 10St ep® ™) :
4-(4- ChI oro-3,5-dji sopropoxybenzam dNooj 2 met hyl benzoic a& d (AAA-117) 7
4-(4-Chl oro-3, 5-dii sopropoxybenzam do) 2- met hyl benzoi ¢ aci d (AAA 117) (21
ng, 83% was prepared from net hyl

4- (4-chl oro- 3, 5-di i sopropoxyhe ! h | benzoabe 2> my, 60
prmol ) using a proceddP€essgnti the asaﬂh step for AAA-001 15

except that the m xtesrenpvas st¥TrEd at 40C Tpen 20 h: 04 [NA-H (ES);
1H NWR (400 MHz, DMBO-c18) 6: 12.8% (1H br s), 10.33 (1K ,s), 7.88 (1H,
d, 7.71 (2H, dd) 7.26 (2H, d), 4. 78 (2H, sep), 2.55 (3H, 's), 1.33 (12H,
d). WO 2011/027106PCT/ GB2010/ 00160 - 165 -

Synthesis 120 4-(4-Chloro- SpAXY- 5- et hoMenza do) benzoic acid

(AAA-118) OIOIOl iPrBsy K2CO3
2- Chl or 0- 5-i odo- 3- mebhpxyphe

T3P, DIPEA, EtOAC 10

LiOH : %
10
THF, MeOH, H:0

10 Step (i): Methyl 4-hydroxy-3-methoxy-5-nitrobenzoate (2)
o) O
_—_—
HO DCM HO
NO,
1 2

A solution of methyl 4-hydroxy-3-methoxybenzoate (1) (10 g, 55 mmol) in DCM (100 mL)
was cooled to -60°C and fuming nitric acid (24.5 mL, 549 mmol) was added dropwise



1Q20H Tri bronoborane (156 pL, 1.65 nmol) was added to a sol ution of

2-chl oro-5-i o0do-113- di net hoxybenzene (1) (380 ng, 1.27 mmol) in DCM (5 nlL)
and the mvetwrg2was stirred at R for 1 h. The m xture was/geureadiésnt o i ced
water (20 nmL) and made basic by the 10 addition of 2M NaCH (50 nL). The
aqueous m xture was washed with DCM (505eL) and then acidified by the
addition of 4M HCI. The product was then extracted into DCM (50 nL), the

or gani ¢ sa@vert 3minvdse esdction mbeureMgsSAirred @t 180eC sl Methienwaded slowlyed ided vacuo

to give 2-@5&1@@0 i R/ﬁﬁ"st?f‘riﬂg.tm%lﬁi b wh bolle2fd, WHshetBifin 188 claGltaur | ess
n

oil: mz 2 M ES') . 1 { Il .

2- Chl or o- SAAGEY 419 5;&;%%%@@@55@5& o mepoySigsenzoste 2) (44,

2011/ 027168 Cie!dB29a bright yetaw solidsH NMR (400 MHz, CDCls) 6: 11.08 (1H, d), 8.45 (1H,

2- Chl 060- o), DUDEH, ids Gipo 10364 ¥), 3-98BHpx)ybenzene (3) (270 my, 77% was
prepared from 2-chl oro-5-i odo- 3- net hoxyphenol (2) (290 ng, 1.02 mmol) using

a procedure essenti al t he as, _in,st i) .for - 001 except that

i sopropyl brom de vvasg%gé@ M%&@E%{&ﬁI8f°'%'%q%8°ﬁ(&'r%"§){ro%ern§ﬁfﬁagg) 5 St epMet hyl

4- (4-chl or o- 3-i sopr opoxy- 5- net [joxybenzani do) benzoate () 0 OCN 3 OnBuli,
THF n-Butyllithium (3640 908-mol ) was slo added to a solution of
2-chl oro-5-iodo-1- isopro - 3- et héX¥§Penzene ( 70%my, 0.827 mml) in
anhydrous THE (5 nl) ajo< 4g78C. Affep,stirri 15 min at this
tenperature a solution of ngihyl 4- isocyanatobenzpate (176 ng, 0.992 mmol)
in anhydrous THF (5 nl) was &dded dropwi se. The sol® jon was allowed to
warmto RT and stirred for a further 20 h. The reaction m xture was

partiti onddsdheionsé metiomshydropy-B-raetoxy-p-nidropetadate (2) (4rtheg. pheonsesd) indiF

separ aped (ML) BE0°Cr e trsatsPith brdly\wRRride (3200 MLEE8 VaHRYI) didphise! THe and t he
sol vent Losed GADIER sfyfed SAHPC (dNPh LRSLAEAOSMY L SheMintid W8 0°!
chromatog:aﬁg\gé/ g - 40% ETOAC 1 n | Sohexahe o.afor1 net

4- (4- chl orP80%eq ©F9PHISAXT; PeUreqHR fRyieqe wates 4 oy rred e 19 e 699 as a
col our | es9pregipitatenyvas gtiecteNiby filtjatiog BSY washeshwith water and MeOH to afford methy

4- ( 4- Chl orechiorb-3aREBPRXS-nRroehiuaty (B3 12,215, 65%BeNd)Gisca yetiow soRPAHINMR (980

4- (4-chl ' - ] ' \d (AAA-118) (10 ng,
R O

4- (4-chl oro- 3-i sopropoxy- 5- met hoxybenzani do) benzoate (5) &20 ngy, 48 pnol)
usi ng a procedure esStam(idiiNgthylPearsinmet-etiorprd-metpxyienzodte (AAAA- 001 except
that dioxane (3 nL) was used ijistead of THF: miz 362 [men-Fi] (ES'); 111 NMR
(400 25MHz, DVBSO-d6) 6; 12.80 |(1H, br s), 10.47o(1H._ s 7.99-7.92 (2H m,

7.90-7.83 (2H, m), 7.30NZR At 4. FQHElH, s€p), 4 (9H, s), 1.33(6 H,
d). WD 2011/ 027106PCT/ e@o 001650——167—= Syn s 121

4- (4- Fl uoro- 3, 5-di i sopndpoxybenzam dmHhesozoi c i d {ArA- 119)

OHTBSCI OTBSsBuLi, B(OMWe) 3H@, ni dazol e, DMF 2THF, H2%,, AcOH 5Step (i):
tert-Butyl(4-fluorobenzyl oxy)sli nethylsilane (2) OHTBSCI

A suspension of methyl 4-chloro-3-methoxy-5-nitrobenzoate (3) (900 mg, 3.66 mmol) and

20  iron powder (614 mg, 11.0 mmol) in a mixture of EtOH (15 mL) and water (15 mL) was
heated to 70°C and degassed with nitrogen for 20 min. Conc. HCI (44.5 uL, 1.47 mmol)
was added and the reaction mixture was stirred at 70°C for 3 h. Celite (1 g) was added
and the suspension stirred for 10 min then filtered through a celite pad. The solvent was
removed /in vacuo and the residue was partitioned between EtOAc (15 mL) and water (15

25 mL). The phases were separated and the organic solution was washed with brine (2 x 15
mL). The solvent was removed in vacuo to afford methyl 3-amino-4-chloro-5-
methoxybenzoate (0.82 g, 100 % vyield) as a yellow solid: '"H NMR (400 MHz, DMSO-ds)
0:7.10 (1H, d), 6.78 (1H, d), 5.68 (2H, s), 3.81 (EH, m).




i mdazole, DMF F 2 A solution of (4-fluorophenyl)nethanol (1) (8.6 nm, 79
nmol ) in anhydrous DMF (40 nL) was cooled to OC before imdazole (5.9 g, 87
mol ) waswedded2pmest i onwi se, followed by tert-butyl chl orodigeotwlosishane (13
g, 87 mml). The reaction mxture was allowed to warm 10to Rl and stirred
for 20 h. The reaction m xture was dilLug®d with Et 0OAc (200 nL) and the WO
2011/ 027106PCT/ GB2010/ 001650 - 168-. organic solution was washed with satd
NaHCG3 (3 x 200 ml) anstep lfien Mettyng, 4cdichiord@meihoxybEmeoate ¢8ni ¢ sol uti on was
dried over MgSHA and the sol vent was renoved in vacuo. The residue was
purified by silica gel chromgiography (120 g, 0-10% Et(QfAc in isohexane) to
afford tert-butyl(4-tt 0 di et hyl sil a 54 g, 81% as a
5clear oil: 1H NMR (400 DVBO-U6)0” 650 74%88- 7. 28 , 7.16 (2H dd),

4.68 (2H, s), 0.89 (9H 7 0.07 (GHI—;s%F’gfep (-
5-((tert-Butyldinethyl sil ywhpxy) nmet hyl SA -fl uorophengl (3) OTBSsBuLi,
B(OWe) 3HO THF, H202, AcOH 3 40sec-Butyllithium (20.7 ®L, 29.0 mmol) was
added dr opvéspeiigiorfofs@bpén (@)ctidrides0197l) 7\2lrhidol) and tert-butyl nitrite (1.07 mL, 9.04

f1uor Oben?ﬁ/rh&pﬁ)éﬂhy%né’ MONABEML Adas Rarfeddo 636C. 3 S81Rioh df el 3(adfindds) OVer
30 - 78C. hyl b 99 . 26, dded

over 35 meermetbabraRhale dy [ EeQ MR b arerols Mebat B liadieBty °°
m xt ure walsorwiseRinge the aggitian wasoemmete freonixiure »@s pllowebtoophi9I BT apd added
dropwi se, pbotedaned 1h/HOYd6oyeNnTmeacidic dextiiz(ashteutralized9with satINaHODe i xt ure
was_Stirredyfbn 9d 5@ aniRodTh (Bdoh &Nme wQéﬂfsaidédoTw@Fmdhet Wi édcibiwithascior 1

h. The re I ture I luted wt Lot ther . (100 washed
i th 20 NEHTELBEP e} Wa?ﬁ_ag%}‘“ﬁ’héqé/%@%]‘i?‘.ﬂ#ﬁe&%?ﬁiﬁﬂ‘i byas (01 B hs e
over NBSOsolventwasrremoxediinvasue ang thetresigae wastitwatadivithatQie EtQAGINve

5- ((t ert bigopkeghreetb ffod rhythebdy3-dichloyd-p-nethdxybemgmlatn@) (1. 8) 9(R%Wyigld) 39% as a
col our | esgrgid 5ol DVESO i) 3782 (H b), 7.57 (1H. d), 3.98.(3H, 8),

t ert - But y?(r%;({gge"?{ 1ZHbﬁt@a @Pmﬂr?w Si | y%dg)xé;)%-ghbo?r' ob5en(zy| ((j))xy) di(met kzyl si |l ane
(4) HoTBSO ' $BSCI OTBS i mi dazol e, DVF 4
tert-Butyl(3-(tert-butyldinethylsilyloxy)-4-fluorobenzyl oxy)di nmet hyl sil ane
(4) (459 g, 81% 25was [Btepa:e34-Diahharo-5-hydroxybenzoic acid (6)

5-((tert-butyl di met hyl silyl oxy) ethyl)-2-fluorophenolo(3) (4.00 g, 15.6
mol ) using a procedure gssenti dl |y the same gs in stiep (1). 300H 5
3-(tert-Butyldi methyl sityhs - o(/teéBtr-butyI di siQHyl oxy) net hyl )-2-flu
orophenol (5) (2.1 g, 80% pr epared e om
tert-butyl(3-(tert-butyldinmefhylsilylgyy)-4-f¥uor §benzyl oxy) -

di met hyl silane (4) (2.0 g, 5ci4gnmmol ) using a proc€dure essentially the sane
as in step (ii): mz 385 [MH (ES'). WD 2011/027166PCT/ GB2010/ 001650 -

169 - St emlle(twfl 3,4-dichloro-5-methoxybenzoate (5) (518 mg, 2.34 mmol) wa_slsuspended in DCM
1 B e el bR OAL g b gae e 08 ¢
added to anreel) waeaddes and tha reaction mixture was stirred at RT for 15°h. The reaction
3- (t erD- buniytucl was badtisusly bourgd irbto(i€écewateb(20yrhid)i aneltthy hrextnel stirrgdl faet1Byrhin- 2-
The product was extracted with EtOAc (50 mL), then the organic solution was washed
with brine (2 x 50 mL) and dried over MgSO, and filtered. The solvent was removed in
vacuo and the residue purified by silica ge! chromatogrpahy (40 g, 0-100% EtOAc in
isohexane) to afford 3,4-dichloro-5-hydroxybenzoic acid (6) (260 mg, 51% yield) as a
25  white solid: m/z 205 [M-H] (ES)).

Step (vi): Isopropyl 3,4-dichloro-5-isopropoxybenzoate (7)
0

Ho hd
OH

0
| ! L
IPrBr, K2CO3 0]
Cl _—
Cl DMF Cl
cl
7



5f | uor ophenol (5) (2,08 g, 4.30 nmol) in DMF (3 nL) and the m xture was
stirred at 60C for 2 h. The reaction mxture was allowed to cool to RT and
di | ut ed wohodievivgl ether (50 nL). The organi c sol uti orcrasB2es8tessow t h
brine (3 x 50 nL), dried over MySHM, filtered and the sol vent was renoved
in vacuo to afford tert-butyl(4-fluoro4845-

di i sopropoxybenzyl oxy) di net hyl silane (6) (0.6 g, 31% . This material was
used in t kRpidpyldaephesnd-5Fissrbpaybeizatew7) (3altimd) 87 i) ivestpreparediren J 44 )
(4-Fl Uorodféh%rdjb'hga’@& Mlmh{)’ (I%%{?éb Q'ze( )hol) JEE%IFprééMu'ré‘eéQé'ﬁ)lalﬁyjmé5 m,

1.35 mml ) was ad ‘ert -

153, 5-di i §6’BF@BJ§<§’6€H *r@’fcrﬁ?f 'éﬂ%m? 'éﬁ“f?ﬁ Edﬁ‘bster?ﬁo‘if in THF
at 0C andcymermt»kbmn@devas stirred at this terrperature for 1 h. The m xt ure
was pastitioned between NHAC (satd. ag.) (50 nL) and EtOAc (100 nL). The
phases were separated €4 Qr ; with brine (50
m.), then dried over Qn?j'gf[? %@e%gb# &Qb verllefl\@(\ﬁ/\g renmoved i n vacuo
and the residue was puriYied byOSll a gel cfﬁ(mat ogr@phy 20(40 g, 0-50%
Et OAc in isohexane) to ‘ J/L%rqqa%HS-dlmso Xphenyl)rret hanol (7)
(382 ng, 100% as a col our] esy . : H
4Fluoro35diisopropo§ i ¢ aci d (&%OO O (12 ng, 79 pnol) was
added to (4-fluoro-3,5 ||sPropoxypheny ) met Kanol (7) (382 ng, 1.58 nmol)
ina mxture of MeCN (10 nL)'and sodi um phosphat e %yf fer at 35C. Sodi um

chlorite 285 3.15 nmmo n wat er sodi um hypochlorite (97
pl, 1.6 %5 éﬁ?@&Poéét%ﬁ‘YB'ﬁsaFV (P)pég? "?ﬁw\ﬁsg’gwaiﬂ)ﬁwe%ﬁ%mt'%my e ot her
every 10 ﬁl4ﬂd|dn10no|-5 -ishpropdibenzoatedd (340mbet.@] mn@icesinge prasediriecssoprtially
conpl gpe mesarméwrnestw@) 7 A -l 1 2exdept it Debyadtibr waddtifre® forab NNa47.5
m.) . Sodi M'—ﬁ te (aq., 20 nL) was added WO 2011/027106PCT/ GB2010/ 001650
- 170 - a queous m xture was washed with diethyl ether (50 nL). The
aqueous |ayer was acidified by the addition of 4M HCl and the product was
extracted i nStepEvAMIetBH0 4rB)i-didtherod-gapropoxyberranydolixmetvitenzeate (10y S04,
filtered and the solvent was renoved [jn vacuo. The residue was purified by
silica gel chromatography (12 g, 0-40 oEt OAc in 5isohexane) fjo afford
4-f | uoro- 3, 5-di PgOpr opoxybenzoi c (\5]9/rrg, 13% pt’e solid:

: thyI

mz 255 EMH (E§'). N
HO—l 2N~O. - 13P,

4-(4-fluoro-3,5-di} :
DI PEA, Et 0Acl10 10A ure of 4-fluoro-3,5-di JSopJopoxybenzoic acid (8) (54

ng, 0.21 nmml), D P(110 /§ 1) ahd 3P (50% sol ution in Et0Ac)
(310 pL, 0.527 mol )Cll Et OALr3FID'§§ E% sti rredSI at R for 10 mn before a

sol ution of net hg am nobenzoate (9) (35 ny, 1# n Et 0Ac, (1 niL)
was ad8ed Mstbdi(34-dishlororeisaprepoxybengamide)3- rr@awéhenaﬁeﬂ ) (3% M9, §3%8)
reacti on miastpreparedforadstdichidras-idoprapokybenzain@cidyB) 206 dndy P08 iuot)ausingla

fgr %E%} Ogg%aiféuurle%s@énw %ééb@i/e 5 BAsed g fbﬁﬂllﬂﬂm@xceéthﬁéﬁ HIPER wdt-ukedo g/{ng
(10) (32 M§*© Wads ggf et fy & arnértu%'-ﬁ-ni aribpLRI8 \%’96&{9&&@% g%gl{%glz{
reaction SQiRp- %nﬂtJPF@Q?”?Q?FQ FYE 3B§lfMTH]céE$ér?'94§%'ﬂ] () - TH'NMR {200 Mtz
4- (4- B uo M0 ok)d: i 19c1r (0 Hox)y B8 ai djoT 168 1§ &), A&T-d. T2ARH; 1).97.64 (1H, d),

4.85 (1H, sep), 3.81 (3H, s), 2.54 (3H, s), 1.35 (6H, d).

Step (ix). 4-(3,4-Dichloro-5- isopropoxybenzamido) -2-methylbenzoic acid (AAA-113)

THF, MeOH, H20

25  4-(3,4-Dichloro- 5-|sopropoxybenzam|do) -2-methylbenzoic acid (AAA-113) (85 mg, 41%)
was prepared from methyl 4-(3,4-dichloro-5-isopropoxybenzamido)-2-methylbenzoate
(10) (210 mg, 0.530 mmol) using a procedure essentially the same as in step (i) for




20 A suspension of nethyl 4-(4-fluoro-3,5-diisopropoxybenzam do)benzoate
(10) (32 ng, 51% purity, 82 prnmol) in THE (1 nm.) and 2M LI OH (0. 16 nL, 0. 33
mmol ) waswetwtwedioat RT for 20 h, then at 45C for 2 h. Pohe/gB2tomnesseas
allowed to cool to RT and was acidified by the addition of 1M HCI . The

m xture was partitioned between Et0Ac-(1%9-nlL) and water 25(10 nlL) and the
phases were separated. The organic solution was washed with brine (3 x 10
m), thenAdvA-e01 except iyt BEDHmss édde‘deire;dmsél' toeotgaih aesoiutionand greomvietiré N vacuo

and the r%&@uﬁe&@@;d@e&bh@ﬁ % 388 a@*)a%m cmaifcsmé

o 74l 0 a0 ) S P e g 20%

(ES), 374(‘[*qup) @é&()’iH $-11-3/NFH (Doo M—Iz DVSO-d6) : 10.37 (1H, s), 7 93
(2H, d5, 7.83 (2H, d), 7.35 (2H d), 4. 73 (2H, sep), 1.32 (12H, d). NB acid
proton not visible. Step (1): 2-Methoxy-6-(trifluoronethyl)phenol (2) W
2011/ 027106PCT/ GB2010/ 001650 - 172 - A solution of n-butyllithium (20.4 ni,
51.1 nmml) and TMEDA (9.00 nL, 59.6 nmol) in anhydrous THF (50 nli) was
cooled to -78C. 1-Methoxy-3-(trifluoronethypbenzene (1) (10 g, 57 mmol) was
added dropwi se and the reaction m xture was stirred at -78C for 15 mn then
allowed to warmto RT and stirred for 10 mn. The reaction m xture was
cooled 5to -78C and trinethyl borate (16.1 ni, 142 mmol) was added sl owy,
dropwi se, and the reaction mxture was stirred at -78C for 15 min then
allowed to warmto RT and stirred for 20 h. 7N NH3/ MeOH (20 nL) was added
and the sol vent was renoved in vacuo. The residue was dissolved in formc
acid (20 nL) and cooled to OC before hydrogen peroxide (6.00 nm., 68.5 mmuol)
was added and the solution was allowed to warmto RT and stirred 10 for 2
h. The product was extracted with Et0OAc (3 x 50 nL), and then the conbined
organi cs were shaken with NaOH (2 x 50 nL). The aq phase was acidified with
IM HCI and the product was extracted with DCM (2 x 30 nmL). The organic

sol ution was washed with brine (2 x 30 m.), dried over MJSO4 and filtered.
The sol vent was renpved in vacuo and the residue was purified by silica gel
chromat ography (120 g, 0-5% MeOH in DCM to 15afford

2- met hoxy-6-(trifluoronethyl)phenol (2) (4.95 g, 45% as a colourless oil:
mz 191 [MH (ES"); 1H NMR (400 MHz, CDCI3) 6: 7.15-7.09 (1H, m,
7.04-6.98 (1H, m, 6.89 (1H, td), 6.14 (1H, br s), 3.91 (3H, s). Step (ii):
4- Hydr oxy- 3- met hoxy-5-(trifluoronethyl)benzal dehyde (3) r., ) N-NF3CF C
OH 203 A mi xture of 2-nethoxy-6-(trifluoronethyl)phenol (2) (2.5 g, 13
mol ) and hexannet hyl enetetrarnine (1.8 g, 13 mmmol) in TFA (40 nL) was
stirred under reflux for 3 h. The solvent was renoved in vacuo and the

resi due was dissolved in IMHC (20 nL). The product was extracted with DCM
(3 x 20 nmL), the conbined organics were washed 25 with brine (2 x 20 nl)
and then the solvent was renoved in vacuo. The residue was purified by
silica gel chromatography (80 g, 0-100% Et OAc in isohexane) to afford 4-
hydr oxy- 3- met hoxy-5-(trifl uoronethyl)benzal dehyde (3) (1.03 g, 34% as a
white solid: mlz 219 [MH (ES"). 30Step (iii):

4- Hydr oxy- 3- met hoxy-5-(trifl uoronethyl)benzoic acid (4 0 HO OH OHOH 34



WO 2011/ 027106PCT/ GB2010/ 001650 -173- A suspensi on of

4- hydr oxy- 3- met hoxy-5-(trifluoronethyl)benzal dehyde (1.03 g, 4.68 mmol) and
Oxone TMW®.2401/037106. 61 nmol ) in DMF (10 nlL) was stirredpat/dBBofoamnicdoh. The
reaction mxture was diluted with Et0Ac (40 nL) and the sol ution was washed
sequentially with IM HCI (40 nL) and briepe (4 x 40 nL). The sol vent was
renmoved in 5vacuo and the residue was purified by silica gel chromatography
(80 g, 0-10% MeOH in DCM to aff ordSynthesis 116

4- hydr oxy- 3- ngt ¢ 3 5% as a
white solid: n%(?%%%'%[éw%@ﬁ’} H?‘Béi'l'%“g)l("&"ﬁwgﬁ%fg 4ofEkfizciddeid %Amugs 01 (1H,
br s), 10.74.0 Nsly, 7.68 (X NIZ,, 92N£@4,H2§¢4 1 §

3, 4- Di hydr oxy-5 i f1 uoNcRet hyI ) i c ac?#.(53.00 OH0 CH DCI\/I OHCH 45
Boron tribromd 392 pL, as added to a suspensiyn of
4- hydr oxy- 3- rret DXY- 5- (trlfluororre hyI)ben20|c acid (4) (392 gy, 1.66

nmol ) in DCM(lO ) at OC, The reéacthyon mixture was all owed to warmto RT
and stirred for 70 h. The reaction 15m xture was cautiously added to
stirring iced water (50 nL) and stirred for 10 mn. T oduct was
extracted with DCM (2 x 20 nlL) HOg han t he conbi ned organic extracts were
washed with brine (2 XB%O m.). Thg | vent was renoved cad and the
residue was purisfied b;L_@.J_LLca& Quat ogr aphep! PPEAg  0- 10 pOH in DCM to
afford 3,4- di hydroxy-cutrifluoro thyl)benzge,@ aci d ¢85 57 ny, 68% as
a white solid: mz 221 [M 20H " 4E¥'); 1H NVR (400 Mz, DMSO@6) 6: 12.83
(1H, br s), 10.45(2H, br d), 7 56( 2H, dd) Step (v):

3, 4-Di i sopropoxy-5-(trifluoromethylj)benzoic acid (6) O C]—I F3COH OH 5

252- Bronopr opane (380 pL, 4.05 was added to a su r§| on_of

3, 4-di hydroxy-5- (trifluoromnethyl bbe oiq acid (5) (257 mol ) and
K2C08 (560 ng, 4,05 mmo mot'$H i n DVF (T and_Eh&%gction nj e was
stirred at 80C for 2Qdiane i} ' eac i xture Was di | uted®wi t i Et 0Ac (30
m.) and washed sequentially with“IM HCO (30 nL) and brine ($ ®H30 ni), and

then the solvent was renoved in vagud" The resi due was suspended in 302M
sodi um hydroxide (5.8 nL, 12 nmmol) and the m xture was stirred al 80C for 4
h. Di oxane (10 nL) was added and At e conti nued tqutlr an 800 for a
further 20 h. The sol were reno n va d Dhetesiy
partitioned betwéen E&ggc@re% WO 20 7106@6%—%%2-910/ 00 174 - L)
and 1M HCl (50 ni). Theopldes were separated ardf the orga sol ution was
washed with brine (3 x 40 nL), and t8hen d over MgSH4, ;
sol vent was renoved in vacuo and the resldue was purified by silica
chromat ography (40 g, 0-15% MeOH in DCM tTo afford

3, 4-di i sopropoxy- 5- (trlfluororrethyl)benzmc acid (6) (118 oy, 533% as a

yeI | ow solid. Step (vi): Mt hyI
4- (3, 4-dii sopropoxy- 5- (trlj‘@p&t/hyl )b}‘zam do)cben @' (& “0 oHoO

(COCI),, DIPEA, DCM

LiOH
1
Dioxane, H20




Met hyl 4-(3, 4-diisopropoxy-5-(trifluoronethyl)benzam do)benzoate (8) (11
ng, 19% was 10prepared from 3, 4-dii sopropoxy-5-(trifluoronethyl)benzoic
acid (6) woQomm27M613 pnol ) using a procedure essenti al lpgTidB20B8R008658S | N
step (i) for AAA-064 except that nethyl 4- am nobenzoate (7) was used
i nstead of nmethyl 4-am no-2-fluorobenzdéfe: 1H NVR (400 MHz, DWVSO d6) 6:
10.59 (1H, s), 8.02-7.88 (4H m, 7.87-7.80 (2H, nm), 5.12-5.01 (1H, m,
4.90-4.78 (1H, m), 3.85 (3tep @) 4-Qhl@3d-J BHimethoxyanilde 2yH, d). 15 Step (vii):
4- (3, 4-Di i sopropoxy-5-(tridluoko yl )benza/m} do)henkrmj c acid (AAA-120) O
Li OH THF, H20  8CF3 CF3 NGS
4-(3,4-Dii sopropoxy-5-(trifl nmet hy'l")“bEszag'i nzoi c acid (AAA-120) (8
ng, 719% was prepared from nethyl ACOH
4- (3, 4-di i sopropoxy-5-(trifllud?anet hyl ) benzam dofbenzoate (8) 20(11 ny, 25
g;rgla?ot Uts'thQC_ﬁloRfsira&ﬁl‘ﬂHﬁc% §?$d?t1'1€|nwol W?s r%&(ﬁ@‘d tﬁ% éﬁjﬂht%h%%(ﬂ-dlibnefﬁb& d'?«tﬁi‘he_ Ogﬁ
o gy IRl eoblg e ool et B,
7. 87- 7982 fera. The reactign mixtpre wis diltegbwith watepf200manddrOAg) (200 m hf(“GH, d).
25Bi ol ogi phbsdebydre depBhutediarsd thé ofganicrsoiutioAviad wasbep it brine (ZDRenli)nVient or s'
ggxg SQﬁ\A@orﬂ/@mtwd%Ba\oaa@m vicBo l%@tﬂel reSidiie Was BarifeadyWilidaryel Hﬁgh@%@}é’ﬁmt of

) e o c i > : ;
cul ture, NG SEREAP B AkerRahe I 8 bt o B SIS RN 810 g1 o e
anyl oi d prrB¥)Rs Greoluaess sV 2 tEBIMITH 1FFPET/ GB2010/ 001650 - 175 - (APP),
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sulphuric acid (8 mL) and H,O (100 mL) at 80°C and the resulting mixture was heated at
reflux for 30 min. The mixture was allowed to cool to RT and then 40% sodium thiosulfate
solution (200 mL) was added. The product was extracted with EtOAc (300 mL), the
20 solvent was removed in vacuo and the residue was purified by silica gel chromatography
(120 g, 0-50% EtOAc in isohexanes) to afford 2-chloro-5-iodo-1,3-dimethoxybenzene (3)

(7.16 g, 67 % yield).

Step (iii). 2-Chloro-5-iodobenzene-1,3-diol (4)

o | HO l
BBf3
cl > Cl
DCM OH
25 3 0 4

A solution of 2-chloro-5-iodo-1,3-dimethoxybenzene (3) (7.15 g, 23.9 mmol) in DCM (20
mL) was cooled to 0°C. Boron tribromide (11.3 mL, 120 mmol) was added dropwise over
30 min and the reaction mixture was allowed to slowly warm to RT and stirred for 20 h.
The reaction mixture was cautiously added to iced water (30 mL) with stirring. The

30 phases were separated and the organic solution was washed with brine (3 x 30 mL). The
solvent was removed in vacuo to afford 2-chloro-5-iodobenzene-1,3-diol (4) (4.17 g, 64%
yield) as a white solid: m/z 269 [M-H] (ES").



suppl enment, 2 nM glutam ne, 20 pg/nL penicillin stepronycin, and 0.25%

gl ucose. They were nmai ntained for 7 days before been treated. For each

t r eat mentwo2ocimeeros! i ps were used and the experi nent wagcrampatoasdiot i mes.
20Treatnents consi sted of 10 pM A642 in the presence of increasing dose of
agonist: all-trans retinoic acid (atRAYI58 BMS 194753 (RARa), AM 580 (RARa),
CD 2019 (RAR6), or CD 437 (RARy). Table 1 RAR Agonists ,II \./'-.. OHatRA
[l BM5194753 H 111  StéiHiv): 2-Chlb1d-510thS,S(phlehweneilﬂacetatﬂfi) - After 3 days of
culture, media was renoved and Hoechst 33342 (J10 and propi di um i odi de
(10 pM in PBS was addefyto the wells for 15 minUtes. Only neurons positive
for Hoechst 33342 but nega for propi di um i odid e counted as
surviving neurons. 5 In agy on, coici e@Eacul tur ¢re treated with

agoni st alone (0.1 pM &hd 3 sayed*f-o'r—ch-A‘F-’ agd ADAMLO. The

anti bodi es used were a chAT qHL: 200, ChEst conTm, a APP él 100, Chem conTM
and a ADAMLO (1:200, Chem conTm). Secondary anti bgd?\fs d was anti-rabbit
Cy3 or Cy5 conjugated (JacksonTm wused at 1:1000) nucl ear 10mar ker
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5 .28 mL, 32.0 mmol) was added dropwise. The reaction mixture was allowed to slowly
warm to RT and stirred for 20 h. The reaction mixture was diluted with DCM (15 mL),
washed sequentially with water (20 mL), 1M HCI (20 mL) and brine (3 x 20 mL) and then
dried over MgSQ,. The solvent was removed in vacuo to afford 2-chloro-5-iodo-1,3-
phenylene diacetate (5) (5.16 g, 96% yield) as a white solid: m/z 372 [M+H,0]* (ES").

10
Step (v): 2-Chloro-3-hydroxy-5-iodophenyl| acetate (6)
YO YO

o | 0

LiOH !
Cl Dioxane, H,0O cl
0.0 OH
. Y 6
A mixture of 2-chloro-5-iodo-1,3-phenylene diacetate (5) (5.16 g, 14.5 mmol) and 1M
lithium hydroxide (29.1 mL, 29.1 mmol) in H,O (5 mL) and dioxane (20 mL) was stirred at
15  60°C for 4 h then at RT for 20 h. The reaction mixture was acidified by the addition of 1M
HCI and the product was extracted with EtOAc (150 mL). The organic solution was dried
over MgSOQ, and the solvent was removed in vacuo. The resulting oil was slurried with 1:
1 DCM : isohexanes and the solvents were removed in vacuo to yield 2-chloro-3-hydroxy-
5-iodophenyl acetate (6) (4.88 g, 86%) as a brown solid: m/z 311 [M-H]" (ES).
20
Step (vi): 2-Chloro-3-ethoxy-5-iodophenol (7)

YO

0 | o |
B KO,
—_—
cl DMF cl
s OH ; OH

lodoethane (0.78 mL, 9.6 mmol) and K,CO; (1.3 g, 9.6 mmol) were added to a solution of
2-chloro-3-hydroxy-5-iodophenyl acetate (6) (2.0 g, 6.4 mmol) in DMF (5 mL) and the

25 mixture was stirred at 60°C for 1 h. The reaction mixture was cooled to RT, diluted with
diethyl ether (100 mL) and washed with brine (3 x 100 mL). The solvent was removed in
vacuo and the residue was dissoived in MeOH (20 mL). K,CO; (1.0 g, 7.2 mmol) was



15 Twenty seven 3 nonth old Tg2576 m ce (Taconic.") were split into 3
groups of 9. One group was fed normal chow, the other groups were fed with
1 ng/ Kg ReB2oagamiost, either AVB80 or BMS194753. Ani mal scomsBonnmhigssed at 6
and 9 nonths of age. Tissue preparation: Aninmals were perfused with PBS.
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Al 3 Level &? e QdIBRSY §m| d M@h{i afd AT D mB-rRdorsapy Ki't

(Bi osource (fm e man ctures tnstructions. 5000
of the gul@MedW ?Fewg%LheGHY' é%? g@ﬁé“@@n Lﬁ& IMY4GHOTHE eSS NES R r'€%718
and 1 x pbysiicasgel chramsteasapiyc4P1g: 6@@8nmAcan¢sobémneo tqueftard 3t°h!96‘0 0 X g for
20 nr} it esthaky-%dosaéfr:dl(e's) (warga 58i% yiekt) ad aldRQAessclidmlze297\NA-H] (ES);

2011/ 0271 ﬁ,ﬁﬁﬁ/ ﬁﬁ?f’l -101457 TR bagt urer.
Sanpl es A oaded 'in tri pl 1 (:13'345 (1?1-{0%| EL%)g%aﬂg&) ﬁgﬂm% S?ZI:%J at }igg) nm by
an investigator who did not know the treatnments. Graphs and statistics: 5
G aphs were pl ot t 8PusngChlogerd- qﬂnqwﬁvpdeét(aeméméy@w}b@géw @ nean +1-
S.E.Mand statistical analysis was carried eyuious tudent's t test.
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suppl enented with 0.01-1 @M ofyYagonike€O, P er 3 days, the nunber of
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increase in cell survival with increasing dose of at as conpared to the
control cultures (treated only with A642). As atRA is weak pan-agoni st of
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not ably worse fo onists (CD 2019 and CD 437,
respect i vEYS§9PEMYHBOFN?e, are sunmarised in the following table. This
suggests that it is RARa signalling that is required for neuronal survival

in thespresence of BSG&puiill abtiiord-Fkthexy-5-@bentarcs-grsy)bgnidisaciof RAR Agoni st s
on Survival of Cortical Neurons in the Presence of 10gpM A642 % Surviving

Neurons Agoni st 0.01 pN 29 .1 pM agonj st 1.0 pM agoni st at RA
(pan-RAR) 53 4 69 4 82 4 (RAE%a)coéz

cl THF

so\(\

n-Butyllithium (1.3 mL, 3.3 mmol) was slowly added to a stirred solution of 2-chioro-1-
ethoxy-5-iodo-3-(pentan-3-yloxy)benzene (8) (1.2 g, 3.3 mmol) in anhydrous THF at -
78°C. After 5 min CO, gas was bubbled through the mixture via a CaCl, drying tube. The

20  solution was allowed to warm to RT under a constant stream of CO; gas. 1M NaOH,
followed by diethyl ether (50 mL) were added to the mixture and the phases were
separated. The organic phase was retained. The aqueous phase was acidified by the
addition of 1M HCI and then shaken with EtOAc (50 mL). The phases were separated
and the organic phase was evaporated to give 100 mg of the desired acid. The organic

25  solution retained from the initial separated mixture was diluted further with diethyl ether
and shaken with 1M HCI and the phases were separated. The organic solution was dried
over MgSO, and the solvent was removed in vacuo, the solid obtained was combined
with the 100 mg obtained previously to give 4-chloro-3-ethoxy-5-(pentan-3-yloxy)benzoic
acid (9) (0.76 g, 76%) as a white solid: m/z 285 [M-H] (ES").

30



BMS 194753 (RARa) 57 7 69 3 88 4 CD 2019 (RARG) 52 3 58 5 60 5 CD 437
(RARy) 53 3 30 11 26 10 Control 1 (no A642) 100 6 Control 2 (A642; no
agoni st) w9 2011/022f6 RARa si gnal | i ng up-regul at es chAT expCcess201v/G0m650ul t ur es
of E17 cortical neurons: Cortical cultures were treated after 7 days with
0.1 pMof agonist, and anal ysed 3 days1émter. Only in the presence of RARa
agoni st was there a significant increase in choline WO

2011/ 027106 Pszp GRE M 0a-1620I0r0-3-Ethoxy-BCpentbih3aneiyivenzamidoibdhyoat ftHssi on
(and so an increase in the nunber of chAT expressing neurons). olhe data are

summarised in the follgmng table. Table 3 Effect of Agonists agn c/hAT
Expression in Caorti cal urons Agoqi st (0. Olb\\/p Numbér o Néur ons
Control (no 2ge Hrat RA o o

) N
HaN 10 H
> Cl

. O\i\ (COCI),, DIPEA, DCM /)/o "

Methyl 4-(4-chloro-3-ethoxy-5-(pentan-3-yloxy)benzamido)benzoate (11) (76 mg, 51%)
was prepared from 4-chloro-3-ethoxy-5-(pentan-3-yloxy)benzoic acid (9) (100 mg, 0.349

5 mmol) using a procedure essentially the same as in step (iii) for AAA-001: m/z 420
(M+H]* (ES"), 418 [M-H] (ES)).

Cl

Step (x): 4-(4-Chloro-3-ethoxy-5-(pentan-3-yloxy)benzamido)benzoic acid AAA 114)

0
\ 0 o~ o
0 LiOH
N
H
cl
0 11

Dioxane, H20

10  4-(4-Chloro-3-ethoxy-5-(pentan-3-yloxy)benzamido)benzoic acid (AAA-114) (50 mg,
65%) was prepared from methyl 4-(4-chloro-3-ethoxy-5-(pentan-3-
yloxy)benzamido)benzoate (11) (76 mg, 0.18 mmol) using a procedure essentially the
same as in step (i) for AAA-001 except that dioxane (2 mL) was used instead of THF and
the mixture was stirred at 50°C for 2 h: m/z 406 [M+H]* (ES"), 404 [M-H] (ES’); 'H NMR

15 (400 MHz, DMSO-ds) 6: 12.79 (1H, br's), 10.46 (1H, s), 7.99-7.93 (2H, m), 7.91-7.82 (2H,
m), 7.27 (2H, dd), 4.46 (1H, quin), 4.20 (2H, q), 1.71-1.64 (4H, m), 1.39 (3H, 1), 0.93 (6H,

t).

Synthesis 117
20 4-(4-Chloro-3-ethoxy-5-(pentan-3-yloxy)benzamido)-2-methylbenzoic acid (AAA-115)
0

N g @i%

N
H
Cl

o



16 2 BM5 194753 (RARa) 37 3 CD 2019 (RAR6) 8 1 CD 437 (RARy) 2 1 5
RARa signalling down-regul ates APP expression in cultures of E17 corti cal
neur ons: worbilabioeul tures were treated after 7 days w rhT@BRomMdo0ds0

agoni st, and anal ysed 3 days later. Only in the presence of the RARa

agoni st was there a significant decreageiin anyloid precursor protein (APP)
expression (and so a decrease in the nunber of APP 10expressing neurons).
The dat a a#(&-ChloroBrétsexy-3-(pentem-3-9loky)vem@nii@d) Zmeihgibeezdic EtEiﬂ(atAAd?S)O@@ni sts
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up- r egul astes(BDRAR M EsESh 418 Mt (7RSs HHNMRLACR dMhiz, QYIS Qed) G- 62
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significa increase I1n disin ri'n-netal [ opr ot ei nases 10 ( ADAMLO)
expression (and so an increase in the nunber of ADAMLO expressing neurons).
The data are summarised in the fol IuihegissHS e. WO

2011/ 027 106R@ACRIBPH 3 AKX T-B5Pentan-3-yloxy)benzamido)-2-fluorobenzoic acid (AAA-116)
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N F

H
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4-(4-Chloro-3-ethoxy-5-(pentan-3-yloxy)benzamido)-2-fluorobenzoic acid (AAA-116) (44
mg, 81% for final step) was prepared in essentially the same manner as AAA-114 except
that methyl 4-amino-2-fluorobenzoate was used instead of methyl 4-aminobenzoate in
step(ix): miz 424 [M+H]* (ES"), 422 [M-H] (ES’); 'H NMR (400 MHz, DMSO-ds) d: 13.05

15 (1H, brs), 10.60 (1H, s), 7.91 (1H, 1), 7.82 (1H, dd), 7.61 (1H, dd), 7.26 (2H, dd), 4.46
(1H, quin), 4.20 (2H, q), 1.73-1.61 (4H, m), 1.39 (3H, 1), 0.92 (6H, t).



- 179 - Table 5 Effect of Agonists on APP Expression in Cortical Neurons
Agoni st (0.01 pM Nunber of APP Neurons Control (no agonist) 2 0.5 atRA
11 1.5 BNB2004856( RARa) 20 2 AM 580 (RARa) 19 3 CD POTHH2RARDB)s01 0.5
CD 437 (RARy) 2 0.75 Oral/ dosing of RARa agoni st down-regul ates Af 340 and
Al342 expression in the Tg2576 nouse: - %2lhe above data taken together
suggest that RARa signalling as opposed to RARI3 and RARy signalling

regul ates a nunber of genes invol veSynthed®.11Bn order to denonstrate the
usef ul ness of m‘f QUA9ypd whi ch
shows many aspects o D. ljT 9 é%lbee\ﬁ%r?%ogwﬁggﬂpﬂﬁogﬁver egp?)ess t he
Swedi sh nutati on of APP. These m ce over produce A1340 and A13420Q Three
month ol d mi c@-\yere

suppl enent ed wi myBilg CEI0Blgoni s t six nofBs of ag ere’fis a
dramati c decrg&s n bot 1340 @ 42 | evel ,d\p theqm ed with the

RARa agoni st , gonpared to the nos fed mce. Table 6 Eflffect of O al
RARa Agoni st on Al340 and A1342 in 21'92‘576 M ce Agoni st % &' A1340 % of
Al1342 Control (no agonist) 100 2 100 gf AM 580 (RARa) 4 1 8 o1 BMS 194753

(RARa) 3 0.5 )\
\(O 0 Yo OH
iPrBr, K,CO; LiOH
—_— Cl —_— Cl
DMF 4 O \( . Oj/

THF, H,0

O

5
(COClIy,, DIPEA, DCM ]@)1\
LiOH
7
Dioxane, HZO

5 Step (i): Ethyl 4-chloro-3,5- dumethoxybenzoate

:Q/ nBuli, CICOzEt

A solution of 2-chloro-5-iodo- 1,3-d|methoxybenzene (1) (3.4 g, 11 mmol) in anhydrous
THF (100 mL) was cooled to -70°C and treated with n-butyllithium (5.5 mL, 12 mmol).
The reaction mixture was stirred at -70°C for 45 min then ethyl chloroformate (1.6 mL, 17

10  mmol) was added dropwise and the reaction mixture was allowed to warm to RT and
stirred for 20 h. The reaction mixture was poured on to ice (100 mL) and the product was
extracted with EtOAc (2 x 100 mL). The organic solution was washed with brine (3 x 100
mL) and the solvent was removed in vacuo. The residue was purified by silica gel




7 1 15 Behavioural outcomes: It is well known in the field that the

Tg2576 m ce becone very aggressive with age and that this is one of the
synpt oms wb 200/02vtoewas noted i n the above studies, that pemide2oidooves

necessary to cage the control mce individually during the course of the
experinment 20due to their aggression, -gg®-mce treated with RARa agoni st
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plasm d and 10 ng of the appropriate receptor pl asm d per wel
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purposes, data for severaloH ef erence compounds # g1, XXX-02, and
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Step (iv): 4-Chloro-3,5-diisopropoxybenzoic acid (5)

0o O
0
YO OJ\ \( OH
LiOH
i —
THF, H,0

25  4-Chloro-3,5-diisopropoxybenzoic acid (5) (36 mg, 95%) was prepared from isopropyl 4-
chloro-3,5-diisopropoxybenzoate (4) (43 mg, 0.14 mmol) using a procedure essentially
the same as in step (i) for AAA-001 except that the mixture was stirred at 40°C for 20 h:
m/z 271 [M-H] (ES").
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Step (v): Methyl 4-(4-chloro-3,5-diisopropoxybenzamido)-2- methylbenzoate 9]

CI : :;
O T3P, TEA, EtOAc

5

Methyl 4-(4-ch|oro-3,5-diisopropoxybenzam|do)-2-methylbenzoate (7)(29 mg, 52%) was
prepared from 4-chloro-3,5-diisopropoxybenzoic acid (5) (36 mg, 0.13 mmol) using a

5 procedure essentially the same as in step (v) for AAA-075 except that the mixture was
stirred at 60°C for 90 min: m/z 420 [M+H]" (ES"), 418 [M-H] (ES’); '"H NMR (400 MHz,
CDCl;) 6: 7.98 (1H, d), 7.88 (1H, br's), 7.61-7.52 (2H, m), 7.06 (2H, s), 4.71-4.59 (2H, m),
3.89 (3H, s), 2.64 (3H, s), 1.41 (12H, d).

10 Step (vi): 4-(4-Chloro-3,5-diisopropoxybenzamido)-2-methylbenzoic acid (AAA-1 17)

O
DO o

0 L|0H

N

H

THF H20

Cl
YO 7

4-(4-Chloro-3,5-diisopropoxybenzamido)-2-methylbenzoic acid (AAA-117) (21 mg, 83%)
was prepared from methyl 4-(4-chloro-3,5-diisopropoxybenzamido)-2-methylbenzoate (7)
(25 mg, 60 pmol) using a procedure essentially the same as in step (i) for AAA-001

15  except that the mixture was stirred at 40°C for 20 h: m/z 404 [M-H] (ES’), '"H NMR (400
MHz, DMSO-d,) 8: 12.61 (1H, brs), 10.33 (1H, s), 7.88 (1H, d), 7.71 (2H, dd), 7.26 (2H,
d), 4.78 (2H, sep), 2.55 (3H, s), 1.33 (12H, d).



Cl 40 441 OH The data are summarised in the follow ng table.
Code Nunber RARa activity ratio RARF3 activity ratio RARa/ RARI3 ratio (*)
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Synthesis 120
4-(4-Chloro-3-isopropoxy-S-methoxybenzamido)benzoic acid (AAA-118)

_0 I _0 |
Bst iPrBr, K,CO;4
Cl EE— Cl

O O/U\
OCN 4
3
nBuli, THF
O O)j\

LiOH

5 i0
Dioxane, HZO

5 Step (i). 2-Chloro-5-iodo-3-methoxyphenol (2)
_0 i _0 I
BBr3
Cl DCM o]
1 0 2 OH

Tribromoborane (156 uL, 1.65 mmol) was added to a solution of 2-chloro-5-iodo-1,3-
dimethoxybenzene (1) (380 mg, 1.27 mmol) in DCM (5 mL) and the mixture was stirred at
RT for 1 h. The mixture was poured into iced water (20 mL) and made basic by the

10  addition of 2M NaOH (50 mL). The aqueous mixture was washed with DCM (50 mL) and
then acidified by the addition of 4M HCI. The product was then extracted into DCM (50
mL), the organic solution was dried over MgSO, and the solvent was removed in vacuo to
give 2-chloro-5-iodo-3-methoxyphenol (2) (280 mg, 78%) as a colourless oil: m/z 283 [M-
H] (ES).

15

Step (ii): 2-Chloro-5-iodo-1-isopropoxy-3-methoxybenzene (3)

0 | . _0 I
'PrBr, K,CO,4
ci —_ cl
DMF

O o)



10

15

20

25

)00(-01 327 2570 7.9 inactive XXX-02 2242 - - - XXX-03 90 642
ctive AAA-001 11 342 31.1 4700 AAA-002 50 2900 58.0 inactive
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2-Chloro-5-iodo-1-isopropoxy-3-methoxybenzene (3) (270 mg, 77%) was prepared from
2-chloro-5-iodo-3-methoxyphenol (2) (290 mg, 1.02 mmol) using a procedure essentially
the same as in step (i) for AAA-001 except that isopropyl bromide was used instead of
cyclopentyl bromide.

Step (iii): Methyl 4-(4-chloro-3-isopropoxy-5- methoxybenzamldo)benzoate

nBuli, THF

n-Butyllithium (364 pl, 0.909 mmol) was slowly added to a solution of 2-chloro-5-iodo-1-
isopropoxy-3-methoxybenzene (3) (270 mg, 0.827 mmol) in anhydrous THF (5 mL) at -
78°C. After stirring for 15 min at this temperature a solution of methyl 4-
isocyanatobenzoate (176 mg, 0.992 mmol) in anhydrous THF (5 mL) was added
dropwise. The solution was allowed to warm to RT and stirred for a further 20 h. The
reaction mixture was partitioned between DCM (40 mL) and brine (100 mL). The phases
were separated and the organic solution was dried over MgSO,, filtered and the solvent
was removed in vacuo. The residue was purified by silica gel chromatography (40 g, O-
40% EtOAc in isohexane) to afford methyl 4-(4-chloro-3-isopropoxy-5-
methoxybenzamido)benzoate (5) (20 mg, 6%) as a colourless oil: m/z 376 [M-H] (ES).

Step (iv): 4-(4-Chloro-3-isopropoxy-5-methoxybenzamido)benzoic acid (AAA-118)
0]

0
| 0 /©/u\0/ | o /@J\OH
0 o: ; L

N
N
cl
0

N LiOH

Dioxane, H,0

4-(4-Chloro-3-isopropoxy-5-methoxybenzamido)benzoic acid (AAA-118) (10 mg, 55%)
was prepared from methyl 4-(4-chloro-3-isopropoxy-5-methoxybenzamido)benzoate (5)
(20 mg, 48 umol) using a procedure essentially the same as in step (ii) for AAA-001
except that dioxane (3 mL) was used instead of THF: m/z 362 [M-H] (ES’); 'H NMR (400
MHz, DMSO-ds) 5: 12.80 (1H, br's), 10.47 (1H, s), 7.99-7.92 (2H, m), 7.90-7.83 (2H, m),
7.31 (2H, dd), 4.79 (1H, sep), 3.94 (3H, s), 1.33 (6 H, d).



AAA- 003 15 139 9.3 1200 AAA-004 7 1420 202.9 820 AAA-005 68 3570 52.5 3770
AAA- 006 14 1054 75.3 5840 AAA-007 25 2010 80.4 inactive AAA-008 26 4560
175. 4 56990 200/020009 29 2450 84.5 960 AAA-010 102 2530 2#C8/GB2010/001650
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Synthesis 121
4-(4-Fluoro-3,5-diisopropoxybenzamido)benzoic acid (AAA-119)

H
/©/\O S /©/\°TBS sBui, BOMe),  HO oTBS
imi , DMF
F imidazole F THF, H,0,, AcOH

1
2 F 3

TBSO TBSO
3 - TBSCI D/\OTBS sBuLi, BOMe); oTBS
imidazole, DMF F THF, H,0,, AcOH
OH 5

4 ’ F
(o}
iPrBr.KCO
s ___“*_  F B . F
DMF (o] THF o)
6 Y 7 Y
o]
NaQCl, NaOZCI Y :Q)k
TEMPO, MeCN

8 H2N D/\L
T3P, DIPEA, EtOAc
L|OH
10
THF, HZO

5 Step (i) tert-Butyl(4-fluorobenzyloxy)dimethylsilane (2)
/@(\ OH  tBscl /©/\OTBS
F imidazole, DMF
1 F 2

A solution of (4-fluorophenyl)methanol (1) (8.6 mL, 79 mmol) in anhydrous DMF (40 mL)

was cooled to 0°C before imidazole (5.9 g, 87 mmol) was added portionwise, followed by

tert-butylchlorodimethylsilane (13 g, 87 mmol). The reaction mixture was allowed to warm
10 to RT and stirred for 20 h. The reaction mixture was diluted with EtOAc (200 mL) and the



i nactive AAA-011 34 2960 87.1 21800 AAA-012 533 1300 2.4 inactive -

Code Nunber

RARy act iwdtyiwetrioe AAA-013 30 355 11.8 inactive AAA- 01£#CHRBR8IM02G03
i nactive AAA-015 20
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15

20

25

30

35

- 168 -

organic solution was washed with satd NaHCO; (3 x 200 mL) and then brine (4 x 300
mL). The organic solution was dried over MgSO, and the solvent was removed in vacuo.
The residue was purified by silica gel chromatography (120 g, 0-10% EtOAc in
isohexane) to afford tert-butyl(4-fluorobenzyloxy)dimethylsilane (2) (15.4 g, 81%) as a
clear oil: '"H NMR (400 MHz, DMSO-ds) 6: 7.38-7.28 (2H, m), 7.16 (2H, dd), 4.68 (2H, s),
0.89 (9H, s), 0.07 (6H, s).

Step (ii): 5-((tert-Butyldimethylsilyloxy)methyl)-2-fluorophenol (3)

/©/\ OTBS  spuLi B(OMe);  HO OTBS

F ) THF, H,0,, AcOH FI j3

sec-Butyllithium (20.7 mL, 29.0 mmol) was added dropwise to a solution of tert-butyl(4-
fluorobenzyloxy)dimethylsilane (2) (6.33 g, 26.3 mmol) in THF (30 mL) over 30 min, at
-78°C. Trimethyl borate (2.99 mL, 26.3 mmol) was added dropwise over 30 min while the
temperature was maintained at -78°C. The reaction mixture was allowed to warm to 0°C
and AcOH (2.26 mL, 39.5 mmol) was added dropwise, followed by hydrogen peroxide
(2.48 mL, 29.0 mmol). The mixture was stirred at 0°C for 30 min then allowed to warm to
RT and stirred for 1 h. The reaction mixture was diluted with diethyl ether (100 mL) and
washed with 2M NaOH (100 mL) and brine (100 mL). The organic solution was dried over
MgSQ,, filtered and the solvent was removed in vacuo to give 5-((tert-
butyldimethyisilyloxy)methyl)-2-fluorophenol (3) (4.0 g, 50%) as a colourless oil: m/z 255
[M-HJ (ES).

Step (iii): tert-Butyl(3-(tert-butyldimethylsilyloxy)-4-fluorobenzyloxy)dimethylsilane (4)

HO
:©/\OTBS TRSCI 1890 oTBS
F imidazole, DMF

F
3
4
tert-Butyl(3-(tert-butyldimethylsilyloxy)-4-fluorobenzyloxy)dimethylsilane (4) (4.9 g, 81%)
was prepared from 5-((tert-butyldimethylsilyloxy)methyl)-2-fluorophenol (3) (4.00 g, 15.6
mmol) using a procedure essentially the same as in step (i).

Step (iv): 3-(tert-Butyldimethylsilyloxy)-5-((tert-butyldimethylsilyloxy)methyl)-2-
' fluorophenol (5)

TBSO .
D/\OTBS sBuLi, B(OMe), 1BSO oTBS
E THF. H202. AcOH

F
4

OH 5
3-(tert-Butyldimethylsinony)-5-((tert-butyIdimethylsiIyioxy)methyl)-2-fluorophenol (5) (2.1
g, 80%) was prepared from tert-butyl(3-(tert-butyldimethylsilyloxy)-4-fluorobenzyloxy)-
dimethylsilane (4) (2.0 g, 5.4 mmol) using a procedure essentially the same as in step (ii):
m/z 385 [M-H] (ES").

182 -

RARa activity ratio RARfF3 activity ratio RARa/ RARI 3 ratio (*)



540 27.0 inactive AM 016 500 - - AAA-017 140 inactive >500 - AAA-018 151
9660 64.0 inactive AAA-019 0.9 74 82.2 136 AAA-020 108 214 2.0 inactive
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Step (v): tert-Butyl(4-fluoro-3,5-diisopropoxybenzyloxy)dimethylsilane (6)

TBSO OTBS Y oTBS
'PrBr, K,CO,4
F -_—»  F
DMF o
6 \‘/

OH g

2-Bromopropane (0.90 mL, 9.5 mmol) and K,CO, (1.49 g, 10.8 mmol) were added to a
stirred solution of 3-(tert-butyldimethylsilyloxy)-5-((tert-butyldimethylsilyloxy)methy!)-2-

5  fluorophenol (5) (2.08 g, 4.30 mmol) in DMF (3 mL) and the mixture was stirred at 60°C
for 2 h. The reaction mixture was allowed to cool to RT and diluted with diethyl ether (50
mL). The organic solution was washed with brine (3 x 50 mL), dried over MgSQ,, filtered
and the solvent was removed in vacuo to afford tert-butyl(4-fluoro-3,5-
diisopropoxybenzyloxy)dimethylsilane (6) (0.6 g, 31%). This material was used in the

10  subsequent reaction step without purification.

Step (vi): (4-Fluoro-3,5-diisopropoxyphenyl)methanol (7)

\l/O OTBS \ro oH
DO Sa™ X
OY THF 5
| Y
TBAF (1M in THF) (1.35 mL, 1.35 mmol) was added to a solution of tert-butyl(4-fluoro-
15  3,5-diisopropoxybenzyloxy)dimethylsilane (6) (600 mg, 1.35 mmol) in THF at 0°C and the
mixture was stirred at this temperature for 1 h. The mixture was partitioned between
NH,CI (satd. aq.) (50 mL) and EtOAc (100 mL). The phases were separated and the
organic solution was washed with brine (50 mL), then dried over MgSO, and filtered. The
solvent was removed in vacuo and the residue was purified by silica gel chromatography

20 (40 g, 0-50% EtOAc in isohexane) to afford (4-fluoro-3,5-diisopropoxyphenyl)methanol (7)
(382 mg, 100%) as a colourless oil.

6

Step (vii): 4-Fluoro-3,5-diisopropoxybenzoic acid (8)
0

0 0
OH Y OH
NaOCl, NaO,Cl
F >~ F
TEMPO, MeCN
(o) 0
, Y 8 \(

25 TEMPO (12 mg, 79 umol) was added to (4-fluoro-3,5-diisopropoxyphenyl)methanol (7)
(382 mg, 1.58 mmol) in a mixture of MeCN (10 mL) and sodium phosphate buffer at
35°C. Sodium chlorite (285 mg, 3.15 mmol) in water (5 mL) and sodium hypochlorite (97
ul, 1.6 mmol) were added cautiously (portionwise, 20% of one then the other every 10
min until the addition was complete). Once the reaction was complete the mixture was

30 basified to pH 9 by the addition of NaOH (15 mL). Sodium sulfite (aq., 20 mL) was added




5 404 80.8 62370 AAA-024 66 805 12.2 27200 AAA-025 5 131 26.2 inactive
AAA- 026 180 4920 27.3 inactive AAA-027 260 inactive >5 - AAA-028 (PP-01)

?70 64000wd2B11Q2iMact i ve AAA-029 (PP-02) 24 1920 80 i naeCiras2dd0
PP-03) 29
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and the aqueous mixture was washed with diethyl ether (50 mL). The aqueous layer was
acidified by the addition of 4M HCI and the product was extracted into EtOAc (50 mL).
The organic solution was dried over MgSQ,, filtered and the solvent was removed in
vacuo. The residue was purified by silica gel chromatography (12 g, 0-40% EtOAc in

5 isohexane) to afford 4-fluoro-3,5-diisopropoxybenzoic acid (8) (50 mg, 12%) as a white
solid: m/z 255 [M-H] (ES).

Step (viii): Methyl 4-(4-fluoro-3,5-diisopropoxybenzamido)benzoate (10

@*/@*a@*@*

T3P, DIPEA, EtOAc

10 A mixture of 4-fIuoro-3,5-dusopropoxybenzonc acid (8) (54 mg, 0.21 mmol), DIPEA (110
pL, 0.632 mmol) and T3P (50% solution in EtOAc) (310 pL, 0.527 mmol) in EtOAc (1 mL)
was stirred at RT for 10 min before a solution of methyl 4-aminobenzoate (9) (35 mg, 0.23
mmol) in EtOAc (1 mL) was added dropwise and the mixture was stirred at 40°C for 20 h.
The reaction mixture was adsorbed on to silica and purified by silica gel chromatography

15 (4 g, 0-100% EtOAc in ischexane), then (4 g, 0-10% MeOH in DCM) to afford methyl 4-
(4-fluoro-3,5-diisopropoxybenzamido)benzoate (10) (32 mg, 51% purity). The material
was taken on in the subsequent reaction step without further purification.

Step (ix): 4-(4-Fluoro-3,5-diisopropoxybenzamido)benzoic acid (AAA-119)

0
I /©)LO/ /Q)L
N LiOH
H
10

THF, H20

20
A suspension of methyl 4-(4-fluoro-3,5-diisopropoxybenzamido)benzoate (10) (32 mg,
51% purity, 82 umol) in THF (1 mL) and 2M LiOH (0.16 mL, 0.33 mmol) was stirred at RT
for 20 h, then at 45°C for 2 h. The mixture was allowed to cool to RT and was acidified by
the addition of 1M HCI. The mixture was partitioned between EtOAc (10 mL) and water

25 (10 mL) and the phases were separated. The organic solution was washed with brine (3 x
10 mL), then dried over MgSO, and filtered. The solvent was removed in vacuo and the
residue was purified by reverse phase HPLC to afford 4-(4-fluoro-3,5-
diisopropoxybenzamido)benzoic acid (AAA-119) (8 mg, 38%) as a white solid: m/z 376



9525 328 5850 AAA-031 7 2930 420 6250 AAA-032 61 2700 44 16875 AAA-033 13
19 1.5 148 AAA-034 2 244 122 1250 AAA-035 0.30 2620 8700 87000 AAA-036 7.0
215 31 2486 2000/02019%¢ 0. 25 324 1300 >2600 AAA-038 PCT/GB2010/001650
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[M+H]* (ES"), 374 [M-H] (ES"); 'H NMR (400 MHz, DMSO-d;) &: 10.37 (1H, s), 7.93 (2H,
d), 7.83 (2H, d), 7.35 (2H, d), 4.73 (2H, sep), 1.32 (12H, d). NB acid proton not visible.

Synthesis 122

5 4-(3,4-Diisopropoxy-5-(trifluoromethyl)benzamido)benzoic acid (AAA-120)
o] H
1. nBuLi, TMEDA, THF .
- P Hexamine
FsC 0~ 2. NHz, MeOH_ FsC 0 TFA ’
1 3. H,0,, HCO,H OH FiC o~

3 Oxone /&\ BBr3 /é\
; 1.1PrBr, K,CO,, DMF /k
> FC
2. NaOH, dioxane, H,0

6

o]

6 -
T3P, DIPEA, EtOAc )\

o)
\l/ o) /@J\OH
8 LiOH © N
/I\ §
THF, H,0 0
CF,

Step (i): 2-Methoxy-6-(trifluoromethyl)phenol (2)

1. nBuLi, TMEDA, THF
-~ EC o~
F4C o) 2. BOMe), 3

1 3. NH, MeOH OH
4. H,0,, HCO,H 2




0.50 49 98 0.36 AAA-039 3.0 177 59 2985 AAA-040 1.1 60 55 194 AAA-041 5.4
238 44 31340 AAA-042 5.4 369 68 6000 AAA-043 2 53 27 688 AAA-044 1.7 55 32
571 AAA- OAB 261122288 39 3651 PCT/GB2010/001650
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A solution of n-butyllithium (20.4 mL, 51.1 mmol) and TMEDA (9.00 mL, 59.6 mmol) in
anhydrous THF (50 mL) was cooled to -78°C. 1-Methoxy-3-(trifluoromethyl)benzene (1)
(10 g, 57 mmol) was added dropwise and the reaction mixture was stirred at -78°C for 15
min then allowed to warm to RT and stirred for 10 min. The reaction mixture was cooled
5 to-78°C and trimethyl borate (16.1 mL, 142 mmol) was added slowly, dropwise, and the

reaction mixture was stirred at -78°C for 15 min then allowed to warm to RT and stirred
for 20 h. 7N NH3/MeOH (20 mL) was added and the solvent was removed in vacuo. The
residue was dissolved in formic acid (20 mL) and cooled to 0°C before hydrogen peroxide
(6.00 mL, 68.5 mmol) was added and the solution was allowed to warm to RT and stirred

10 for 2 h. The product was extracted with EtOAc (3 x 50 mL), and then the combined
organics were shaken with NaOH (2 x 50 mL). The aq phase was acidified with 1M HCI
and the product was extracted with DCM (2 x 30 mL). The organic solution was washed
with brine (2 x 30 mL), dried over MgSO, and filtered. The solvent was removed in vacuo
and the residue was purified by silica gel chromatography (120 g, 0-5% MeOH in DCM) to

15  afford 2-methoxy-6-(trifluoromethyl)phenol (2) (4.95 g, 45%) as a colourless oil: m/z 191
[M-H] (ES’); "H NMR (400 MHz, CDCl3) &: 7.15-7.09 (1H, m), 7.04-6.98 (1H, m), 6.89
(1H, td), 6.14 (1H, br s), 3.91 (3H, s).

Step (ii): 4-Hydroxy-3-methoxy-5-(trifluoromethyl)benzaldehyde (3)
N

N7 N 0. _H
N
NN
FoC ol —T—__———*
3 TFA _
OH FoC o)
2 OH
20 3

A mixture of 2-methoxy-6-(trifluoromethyl)phenol (2) (2.5 g, 13 mmol) and
hexamethylenetetramine (1.8 g, 13 mmol) in TFA (40 mL) was stirred under reflux for 3 h.
The solvent was removed in vacuo and the residue was dissolved in 1M HCI (20 mL).
The product was extracted with DCM (3 x 20 mL), the combined organics were washed

25  with brine (2 x 20 mL) and then the solvent was removed in vacuo. The residue was
purified by silica gel chromatography (80 g, 0-100% EtOAc in isohexane) to afford 4-
hydroxy-3-methoxy-5-(trifluoromethyl)benzaldehyde (3) (1.03 g, 34%) as a white solid:
m/z 219 [M-H] (ES).

30 Step (iii): 4-Hydroxy-3-methoxy-5-(trifluoromethy|)benzoic acid (4)
Ox-H O OH

Oxone



AAA-046 2.8 121 43 698 AAA-047 11 22 2 270 - 183 - Code Number RARa
activity ratio RARI3 activity ratio RARa/ RARI3 ratio (*) RARy activity
rati o AAAV0481128M638 44 162 AAA- 049 0. 64 8460 13200 82 p&AvisH26{b/0b165089
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A suspension of 4-hydroxy-3-methoxy-5-(trifluoromethyl)benzaldehyde (1.03 g, 4.68
mmol) and Oxone™ (3.45 g, 5.61 mmol) in DMF (10 mL) was stirred at RT for 2 h. The
reaction mixture was diluted with EtOAc (40 mL) and the solution was washed
sequentially with 1M HCI (40 mL) and brine (4 x 40 mL). The solvent was removed in

5 vacuo and the residue was purified by silica gel chromatography (80 g, 0-10% MeOH in
DCM) to afford 4-hydroxy-3-methoxy-5-(trifluoromethyl)benzoic acid (4) (392 mg, 35%) as
a white solid: m/z 235 [M-H] (ES’); 'H NMR (400 MHz, DMSO-ds) &: 13.01 (1H, br s),
10.74 (1H, br s), 7.68 (2H, dd), 3.92 (3H, s).

10 Step (iv): 3,4-Dihydroxy-5-(trifluoromethyl)benzoic acid (5)
O~__OH Os__-OH
8Br;
FiC o’ "M e OH
OH OH
4 5

Boron tribromide (392 pL, 4.15 mmol) was added to a suspension of 4-hydroxy-3-
methoxy-5-(trifluoromethyl)benzoic acid (4) (392 mg, 1.66 mmol) in DCM (10 mL) at 0°C.
The reaction mixture was allowed to warm to RT and stirred for 70 h. The reaction

15  mixture was cautiously added to stirring iced water (50 mL) and stirred for 10 min. The
product was extracted with DCM (2 x 20 mL), and then the combined organic extracts
were washed with brine (2 x 20 mL). The solvent was removed in vacuo and the residue
was purified by silica chromatography (12 g, 0-10% MeOH in DCM) to afford 3,4-
dihydroxy-5-(trifluoromethyl)benzoic acid (5) (257 mg, 68%) as a white solid: m/z 221 [M-

20  HJ (ES); '"H NMR (400 MHz, DMSO-ds) &: 12.83 (1H, br's), 10.45 (2H, br d), 7.56 (2H,
dd).

Step (v): 3,4-Diisopropoxy-5-(trifluoromethyl)benzoic acid (6)

O _OH
O _OH
1.7PrBr, K,CO4, DMF J\
™ FC o)
2. NaOH, dioxane, H,0 o

FiC OH

OH
5 6

25  2-Bromopropane (380 uL, 4.05 mmol) was added to a suspension of 3,4-dihydroxy-5-
(trifluoromethyl)benzoic acid (5) (257 mg, 1.16 mmol) and KoCO; (560 mg, 4.05 mmol) in
DMF (10 mL) and the reaction mixture was stirred at 80°C for 20 h. The reaction mixture
was diluted with EtOAc (30 mL) and washed sequentially with 1M HCI (30 mL) and brine
(5 x 30 mL), and then the solvent was removed in vacuo. The residue was suspended in

30 2M sodium hydroxide (5.8 mL, 12 mmol) and the mixture was stirred at 80°C for 4 h.
Dioxane (10 mL) was added and the mixture continued to stir at 80°C for a further 20 h.
The solvents were removed in vacuo and the residue was partitioned between EtOAc (50



52 1386 AAA-051 0.97 43 45 2859 AAA-052 0.25 21 84 1923 AAA-053 4.2 1410
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mL) and 1M HCI (50 mL). The phases were separated and the organic solution was
washed with brine (3 x 40 mL), and then dried over MgSOQ,, and filtered. The solvent was
removed in vacuo and the residue was purified by silica chromatography (40 g, 0-15%
MeOH in DCM) to afford 3,4-diisopropoxy-5-(trifluoromethyl)benzoic acid (6) (118 mg,

5 33%) as a yellow solid.

Step (vi): Methyl 4-(3,4-diisopropoxy-5- (trlfluoromethyl)benzam|do)benzoate (8)

6
Methyl 4-(3,4-dnsopropoxy-5 (tnfluoromethyl)benzam|do)benzoate (8) (11 mg, 19%) was
10  prepared from 3,4-diisopropoxy-5-(trifluoromethyl)benzoic acid (6) (40 mg, 0.13 pymol)
using a procedure essentially the same as in step (i) for AAA-064 except that methyl 4-
aminobenzoate (7) was used instead of methyl 4-amino-2-fluorobenzoate: '"H NMR (400
MHz, DMSO-ds) &: 10.59 (1H, s), 8.02-7.88 (4H, m), 7.87-7.80 (2H, m), 5.12-5.01 (1H,
m), 4.90-4.78 (1H, m), 3.85 (3H, s), 1.37 (6H, d), 1.24 (7H, d).

15
Step (vii): 4-(3,4-Diisopropoxy-5-(trifluoromethyl)benzamido)benzoic acid (AAA- 120)

j/j:;*@/k o /L Q)L

4-(3,4-Diisopropoxy-5-(trifluoromethyl)benzamido)benzoic acid (AAA-120) (8 mg, 71%)
was prepared from methyl 4-(3,4-diisopropoxy-5-(trifluoromethyl)benzamido)benzoate (8)

20 (11 mg, 25 umol) using a procedure essentially the same as in step (i) for AAA-001
except the mixture was stirred at 40°C for 20 h: m/z 424 [M-HJ (ES)), '"H NMR (400 MHz,
DMSO-ds) 5: 12.79 (1H, br s), 10.55 (1H, s), 7.95 (2H, d), 7.87-7.82 (4H, m), 5.07 (1H,
m), 4.85 (1H, m), 1.37 (6H, d), 1.24 (EH, d).

25 Biological Methods

Studies of Retinoic Acid Receptors

The inventors’ have shown that RARa agonists are likely to be useful in the treatment of
30 AD. They prevent neuronal cell death in the presence of AB42; in culture, they
up-regulate choline acetyltransferase (chAT), down-regulate amyloid precursor protein



4200 145 550 AAA-059 27 2600 96 225 AAA-060 45 2267 50 30 AAA-061 44 5200
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(APP), and increase the expression of disintegrin-metalloproteinases 10 (ADAM10).

In vivo, the inventors’ have shown that feeding RARa agonists to Tg2576 mice (which

overexpresses the Swedish mutation of the human APP leading to amyloid 8 deposits

and cognitive decline) results in a significant reduction in the levels of both AB40 and
5 AB42, as well as positive behavioural changes.

Materials and methods:

Culture of cortical neurons and survival assays:

10
Neuronal cultures were prepared from embryonic E19 mouse embryos. Fetal brain
cortices were dissected and freed from meninges. The cortices were placed in ice cold
PBS containing 0.25% glucose and triturated with fire polished Pasteur pipettes. Cortical
cells (1 x 10°) were plated onto poly-L-lysine (10 pg/mL) coated glass coverslips in

15  24-well tissue culture plates. They were cultured in Neurobasal medium containing B27
supplement, 2 mM glutamine, 20 pg/mL penicillin stepromycin, and 0.25% glucose. They
were maintained for 7 days before been treated. For each treatment, 3 coverslips were
used and the experiment was repeated 3 times.

20 Treatments consisted of 10 uM AB42 in the presence of increasing dose of agonist:
all-trans retinoic acid (atRA), BMS 194753 (RARa), AM 580 (RARa), CD 2019 (RARB), or
CD 437 (RARYy).

Table 1
RAR Agonists

0
WOH atRA
0
0
| N\©—< BMS194753
0 H OH o
——
0
N—©—< AMS80
H OH
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After 3 days of culture, media was removed and Hoechst 33342 (10 uM) and propidium
iodide (10 uM) in PBS was added to the wells for 15 minutes. Only neurons positive for
Hoechst 33342 but negative for propidium iodide were counted as surviving neurons.

In addition, cortical cultures were treated with agonist alone (0.1 pM) and assayed for
chAT, APP, and ADAM10. The antibodies used were a chAT (1:200, Chemicon™),

a APP (1:100, Chemicon™) and a ADAM10 (1:200, Chemicon™). Secondary antibody
used was anti-rabbit Cy3 or Cy5 conjugated (Jackson™, used at 1:1000). The nuclear
marker DAPI (1 pg/mL) was used to stain all cells. Cell counts were carried out in 31
mm? areas per coverslip by an investigator who did not know the treatments.

Animal treatments:

Twenty seven 3 month old Tg2576 mice (Taconic™) were split into 3 groups of 9. One
group was fed normal chow, the other groups were fed with 1 mg/Kg RARa agonist,
either AM580 or BMS194753. Animals were analysed at 6 and 9 months of age.

Tissue preparation:

Animals were perfused with PBS. The brain was dissected and one hemisegment was
fixed in 4% PFA overnight, 20% sucrose for 3 days, embedded in OCT compound and
stored frozen. The cortex was removed form the other hemisegment and the protein
extracted.

AB Levels:

To measure AB40 and AB42 levels, a sandwich ELISA assay kit (Biosource™) was used
according to the manufactures instructions. A 1:5000 of the guanidine-soluble extracts
were made with TBS containing 5% BSA and 1 x protease inhibitor (CalbiochemTM) and
centrifuged at 16000 x g for 20 minutes at 4°C. Samples were diluted 1:10000 in sample
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diluent provided by the manufacturer. Samples were loaded in triplicate (100 mL) and the
plate read at 420 nm, by an investigator who did not know the treatments.

Graphs and statistics:

5
Graphs were plotted using Sigma Plot™. Data were expressed as mean +/- S.E.M and
statistical analysis was carried out using student’s t test.
Results:
10

RARa signalling prevents neuronal death in the presence of AB42:

Cortical cultures were treated after 7 days with 10 UM ApR42 and supplemented with
0.01-1 uM of agonist. After 3 days, the number of surviving cells was determined. Inthe

15  presence of atRA, there was an increase in cell survival with increasing dose of atRA as
compared to the control cultures (treated only with AB42). As atRA is a weak pan-agonist
of all the RARs, it was decided to identify the specific receptor involved in this process
using RAR specific agonists. Neuronal survival was notably better for each of two RARa
selective agonists (AM 580 and BMS 194753) but notably worse for RARB and RARy

20 selective agonists (CD 2019 and CD 437, respectively). The data are summarised in the
following table. This suggests that it is RARa signalling that is required for neuronal
survival in the presence of AR42.

Table 2
Effect of Increasing Dose of RAR Agonists on Survival of Cortical Neurons
in the Presence of 10 uM AB42
% Surviving Neurons
Agonist 0.01 yM agonist | 0.1 pM agonist | 1.0 pM agonist

atRA (pan-RAR) 53+4 6914 8214
AM 580 (RARa) 52+7 706 99+ 9
BMS 194753 (RARa) 577 6913 88+ 4
CD 2019 (RARR) 52+ 3 58+5 605
CD 437 (RARY) 53+3 30+ 11 26+ 10

Control 1 (no Ap42) 1006

Control 2 (AB42; no agonist) 527

25  RARua signalling up-regulates chAT expression in cultures of E17 cortical neurons:

Cortical cultures were treated after 7 days with 0.1 uM of agonist, and analysed 3 days
later. Only in the presence of RARa agonist was there a significant increase in choline
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acetyltransferase (chAT) expression (and so an increase in the number of chAT
expressing neurons). The data are summarised in the following table.

Table 3
Effect of Agonists on chAT Expression in Cortical Neurons
Agonist (0.01 M) Number of chAT Neurons
Control (no agonist) 51
atRA 162
BMS 194753 (RARa) 373
CD 2019 (RARB) 8+1
CD 437 (RARY) 211

5 RARAa signalling down-regulates APP expression in cultures of E17 cortical neurons:

Cortical cultures were treated after 7 days with 0.1 uM of agonist, and analysed 3 days

later. Only in the presence of the RARa agonist was there a significant decrease in

amyloid precursor protein (APP) expression (and so a decrease in the number of APP
10  expressing neurons). The data are summarised in the following table.

Table 4
Effect of Agonists on APP Expression in Cortical Neurons

Agonist (0.01 M) Number of APP Neurons
Control (no agonist) 27+ 2
atRA 152
BMS 194753 (RARa) 10+ 2
~AM 580 (RARa) 11%2
CD 2019 (RARB) 232
CD 437 (RARY) 22+ 3

RARa signalling up-regulates ADAM10 expression in cultures of E17 cortical neurons:

15  Cortical cultures were treated after 7 days with 0.1 pM of agonist, and analysed 3 days
later. Only in the presence of the RARa égonist was there a significant increase in
disintegrin-metalloproteinases 10 (ADAM10) expression (and so an increase in the
number of ADAM10 expressing neurons). The data are summarised in the following
table.

20
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Table 5

Effect of Agonists on APP Expression in Cortical Neurons

Agonist (0.01 pM) Number of APP Neurons
Control (no agonist) 2105
atRA 11115
BMS 194753 (RARAa) 20+ 2
AM 580 (RARa) 19+3
CD 2019 (RARRB) 1+05
CD 437 (RARYy) 2+0.75

Oral dosing of RARa agonist down-regulates AfB40 and AB42 expression in the 792576
mouse:

5 The above data taken together suggest that RARa signalling as opposed to RARB and
RARYy signalling regulates a number of genes invoive in AD. In order to demonstrate the
usefulness of a RARa agonists in vivo, a mouse model was employed which shows many
aspects of AD. These are Tg2576 mice, which over-express the Swedish mutation of
APP. These mice overproduce Ap40 and AB42. Three month old mice were fed for 3

10  months with normal chow or chow supplemented with 1 mg/kg of agonist. At six months
of age, there is a dramatic decrease in both AB40 and AB42 levels in the mice fed with
the RARa agonist, as compared to the normal fed mice.

Table 6
Effect of Oral RARa Agonist on AB40 and AB42 in Tg2576 Mice
Agonist % of AR40 % of AB42
Control (no agonist) 1002 100+ 4
AM 580 (RARaq) 4+1 81
BMS 194753 (RARa) 3+05 7+1

15  Behavioural outcomes:

It is well known in the field that the Tg2576 mice become very aggressive with age and
that this is one of the symptoms of AD. It was noted in the above studies, that while it
was necessary to cage the control mice individually during the course of the experiment

20 due to their aggression, the mice treated with RARa agonist displayed little or no
aggression such that they could be caged together and displayed increased sexual
activity. These data suggest that orally administered RARa agonist is of therapeutic
value in the treatment of AD.
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Transactivation assays for RARa, RARRB, and RARy Receptors

Transcriptional transactivation assays were performed with ga/4 fusion receptor
constructs, created using each of the RAR ligand binding domains, co-transfected with

5 the pFR-luc (Stratagene“") reporter construct in COS-7 cells. Thus, transfected cells will
constitutively express the gal4-RAR fusion protein which in turn may be transactivated by
all trans retinoic acid (atRA) to induce the expression of the /uciferase that is driven by a
gal4UAS.

10  Briefly, on day 1, 96 well plates were seeded with 8000 cells per well then left to recover
overnight. On day 2, the cells were co-transfected with 100 ng of reporter plasmid and
10 ng of the appropriate receptor plasmid per well using lipofectamine (Invitrogen™). On
day 3, the lipofectamine containing media was replaced by a DMEM without phenol red,
followed by the addition of test compound dissolved in 1 pL of DMSO to each well’'s

15 100 L total volume. Finally, on day 4, the cells were lysed and their luciferase substrate
was provided by the BrightGlo™ reagent (Promega™), the plates were then read on the
MicroBeta TriLux™ (Perkin Elmer™).

On each plate, an 8 point dose-response curve of atRA was run in duplicate and dose-
20 response curves of test compounds were also generated in duplicate.

ECsodata both for test compounds and atRA was generated by fitting dose-response
curves using GraphPad Prism™. Data for test compounds are quoted as a ratio of the
test compound ECs, to that of atRA obtained on the same plate. Where replicate data

25 has been generated, the data are quoted as a ratio of the mean ECs, from the separate
experiments.

Biological Data

30 A number of compounds of the invention were examined using the transactivation assay
for RAR alpha, the transactivation assay for RAR beta, and the transactivation assay for
RAR gamma, as described above.

For comparison purposes, data for several reference compounds, XXX-01, XXX-02, and
35 XXX-03, were also obtained. A key structural feature of the compounds of the present
invention is the presence of particular subsituents (i.e., -R', -R? and -R® at the positions
meta, para, and meta to the amide linkage (i.e., -J-). The comparison compounds
described herein were selected because they are structurally similar to the compounds of
the present invention, but lack one of these three substituents.
40
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The data are summarised in the following table.
Code RARa RARB RARa/ RARy
Number act|Y|ty act|Y|ty RARB ratio actn{lty
ratio ratio * ratio
atRA 1 1 1 1
XXX-01 327 2570 7.9 inactive
XXX-02 2242 - - -
XXX-03 90 642 71 inactive
AAA-001 11 342 31.1 4700
AAA-002 50 2900 58.0 inactive
AAA-003 15 139 9.3 1200
AAA-004 7 1420 202.9 820
AAA-005 68 3570 52.5 3770
AAA-006 14 1054 75.3 5840
AAA-007 25 2010 80.4 inactive
AAA-008 26 4560 175.4 56900
AAA-009 29 2450 84.5 960
AAA-010 102 2530 248 inactive
AAA-011 34 2960 87.1 21800
AAA-012 533 1300 2.4 inactive
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Code RARG RARB RARa/ RARYy
Number aCtIYlty actl\(lty RARR ratio actl\'/lty
’ ratio ratio ™ ratio
AAA-013 30 355 11.8 inactive
AAA-014 58 1350 23.3 inactive
AAA-015 20 540 27.0 inactive

AAA-016 500 - -
AAA-017 140 inactive >500 -
AAA-018 151 9660 64.0 inactive
AAA-019 0.9 74 82.2 136
AAA-020 108 214 2.0 inactive
AAA-021 760 - -
AAA-022 448 inactive >50 inactive
AAA-023 5 404 80.8 62370
AAA-024 66 805 12.2 27200
AAA-025 5 131 26.2 inactive
AAA-026 180 4920 27.3 inactive
AAA-027 260 inactive >5 -
’?’:’::gff 370 64000 173.0 inactive
'?’:’:_'8;;3 24 1920 80 inactive
AAA-030

(PP-03) 29 9525 328 5850
AAA-031 7 2930 420 6250
AAA-032 61 2700 44 16875
AAA-033 13 19 1.5 148
AAA-034 2 244 122 1250
AAA-035 0.30 2620 8700 87000
AAA-036 7.0 215 31 2438
AAA-037 0.25 324 1300 >2600
AAA-038 0.50 49 98 0.36
AAA-039 3.0 177 59 2985
AAA-040 1.1 60 55 194
AAA-041 5.4 238 44 31340
AAA-042 54 369 68 6000
AAA-043 2 53 27 688
AAA-044 1.7 55 32 571
AAA-045 7.3 283 39 3651
AAA-046 2.8 121 43 698
AAA-047 11 22 2 270
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(I'n the above table,

"i nacti veWomeame7topat no agoni st action was seen at thephirgB2610/001650

concentration tested.) All

of the above AAA conpounds were found to be

agoni sts of RARa. Most of the AAA Scomm3unds have a RARa activity ratio

(with respect to atRA) of

| ess than about 200. Many of the AAA conpounds

have a RARa activity rafio RARd es§ thrRargboul 7RARMANY [of RARy AAA conpounds
have a RARa acti A% ratio Q{V*ess th;c@ivgp ut %@;Bk% y | of yAAA conpounds
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AAA-065 15 140 9 3521

AAA-066 32 7558 236

AAA-067 50 279 6 6047

AAA-068 7 976 140 60833

AAA-069 1.2 505 421 3380

AAA-070 3.4 2386 701 >62500

AAA-071 5.2 160 31 13333

AAA-072 9.4 2333 248 29474

AAA-073 19 117 6 220

AAA-074 154 32400 210 14500

AAA-075 4.7 1134 241 2394

AAA-076 5.3 1500 283 10833

AAA-077 6.7 4082 609 117857

AAA-078 0.7 103 147 8083

AAA-079 1.1 536 487 6786

AAA-080 1.6 318 200 17460

AAA-081 9.0 1453 161 >27000

AAA-082 25 6885 275 >56000

AAA-083 9 90 10 4390

AAA-084 26 6087 234 >1400

AAA-085 33 6923 210 >8300




RARa / RAR6 ratio (*) XXX-01 327 2570 7.9 AAA-025 5 131 26.2
ratio of the "RARa activity ratio”" to the "RAR6 activity ratio"
to as "RARe/2RARG7roat i 0" and reflects the fol d-sel ectivi PCtryGH2010/08463a over

) O( X- 01

(*) The

is referred

RAR6. WO 2011/027106PCT/ GB2010/ 001650 - 186 - Code Number Structure
410 111 OH MA- 025 -184 1
RARa RARB RARa/ RARYy
Code . - . .

Number actl\(lty actl\{lty RARB ratio actl\(lty

ratio ratio ™ ratio
AAA-086 2.1 7 3.1 1203
AAA-087 7 2000 286 11725
AAA-088 1.0 115 115 1706
AAA-089 1.3 510 392 2647
AAA-090 5.0 1250 250 367000
AAA-091 1.6 216 135 75000
AAA-092 2 53 27 1059
AAA-093 2.0 92 46 10833
AAA-094 0.23 656 2852 20000
AAA-095 2.7 92 34 812
AAA-096 3.2 215 67 7895
AAA-097 2.6 151 58 100000
AAA-098 12 433 36 2955
AAA-099 11 655 59 89
AAA-100 33 3273 99 11818
AAA-101 1.7 39 23 375
AAA-102 2.2 73 33 833
AAA-103 2.6 57 21 583
AAA-104 19 10164 535 5000
AAA-105 0.66 8.4 13 941
AAA-106 66 2245 34 2326
AAA-107 4.8 647 135 2833
AAA-108 5.1 1727 338 32500
AAA-109 4 1583 396 792000
AAA-110 16 1921 120 >12000
AAA-111 10 712 71 50000
AAA-112 2 2464 1212 1268
AAA-113 3.9 900 231 11093
AAA-114 4.4 100 23 22759
AAA-115 2.6 150 58 25172
AAA-116 45 208 46 55172
AAA-117 4 273 68 29730
AAA-118 36 1700 47 933333
AAA-119 26 5000 192 >42000
‘AAA-120 0.89 142 157 2162

(*) The ratio of the “RARa activity ratio” to the “RARP activity ratio” is referred to as
“RARa/RARR ratio” and reflects the fold-selectivitity for RARa over RARB.



411 C OH Simlarly, in a conparison with conpound XXX-02, conpound
AAA-022 provides a 5-fold increase in RARa activity (i.e., 448 versus 2242)
whi | e si nwbtzananusby providing a very high selectivity Por/ddRe/m@ssseconpar ed
to RAR6 selectivity (i.e., >50). 5 Code Number RARa activity ratio RAR6
activity ratio RARa / RARG6 ratio (*) J)185-X-02 2242 - - AAA-022 448 inactive
>50 (*) The ratio of the "RARa activity ratio” to the "RAR6 activity

rati o" i s(in gitebbesitabie, daactiRéRasiiRbal ©d agonistactionelaesdes 4t tte highest
f ol d- sel e&%é(ﬁthtiBMtés?éd.)QARa over RAR6. Code Nunber Structure XXX-02

All of the above AAA compounds were found to be agonists of RARa. Most of the AAA

5 compounds have a RARQ activity ratio (with respect to atRA) of less than about 200.
Many of the AAA compounds have a RARa activity ratio of less than about 70. Many of
the AAA compounds have a RARa activity ratio of less than about 30. Many of the AAA
compounds have a RARa activity ratio of less than about 10. Many of the AAA
compounds have a RARa activity ratio of less than about 5.

10 :

In addition, all of the above AAA compounds were found to be selective for RARa as

compared to RARB. For most of the AAA compounds, the selectivity for RARa as

compared to RARR is by a factor or at least about 10 (e.g., the ratio of the RARa activity
ratio to the RARR activity ratio is at least about 10). For many of the AAA compounds,

15  the selectivity for RARa as compared to RARR is by a factor of at least about 20. For
many of the AAA compounds, the selectivity for RARa as compared to RARB is by a
factor of at least about 50. For many of the AAA compounds, the selectivity for RARa as
compared to RARR is by a factor of at least about 100. For many of the AAA compounds,
the selectivity for RARa as compared to RARB is by a factor of at least about 200.

20
Indeed, many of the AAA compounds (e.g., AAA-001, AAA-004, AAA-006, AAA-007,
AAA-008, AAA-009, AAA-015, AAA-019, AAA-023, AAA-025) provide at least a 3-fold
increase in activity towards RARa (i.e., a RARa activity ratio of less than about 30), as
compared to the three reference compounds, while simultaneously providing at least a

25  3-fold increase in RARa versus RARB selectivity (i.e., a RARa/RARB ratio greater than
about 25) as compared to the three reference compounds.

In a comparison with compound XXX-01, compound AAA-025 provides a 65-fold increase
in RARa activity (i.e., 5 versus 327) while simultaneously providing a 3-fold increase in
30 RARa versus RARB selectivity (i.e., 26.2 versus 7.9).

35

Code Number RARa a?ctlwty RARB a'ctlwty RARa'/ RARB
ratio ratio ratio (*)
XXX-01 327 2570 7.9
AAA-025 5 131 26.2

(*) The ratio of the “RARa activity ratio” to the “RARP activity ratio” is referred to as
“RARA/RARR ratio” and reflects the fold-selectivitity for RARa over RARB.
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Similarly, in a comparison with compound XXX-02, compound AAA-022 provides a 5-fold

increase in RARa activity (i.e., 448 versus 2242) while simultaneously providing a very
high selectivity for RARa as compared to RARB selectivity (i.e., >50).

5
— oy RA
Code Number RARa a?ctnwty RARB a_\c ivity RARa./ RB
ratio ratio ratio (*)
XXX-02 2242 - -
AAA-022 448 inactive >50
(*) The ratio of the “RARa activity ratio” to the “RARB activity ratio” is referred to as
“RARA/RARR ratio” and reflects the fold-selectivitity for RARa over RARB.
Code Number Structure
F,C
\—‘ 0] F
0] (0]
XXX-02 2 : > ZN
H OH
F
_ F,C
\_ @] F
0 0
AAA-022 N
cl H OH
F
10

Similarly, in a comparison with compound XXX-03, each of compounds AAA-001,

AAA-003, AAA-004, AAA-005, AAA-010, AAA-011, AAA-019, AAA-029 (PP-02), and

AAA-030 (PP-03) provides a comparable or improved activity towards RARa (i.e., from

0.9 to 102, versus 90), while simultaneously providing improved RARa versus RARB
15  selectivity (i.e., from 9.3 to 328, versus 7.1).
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8

7
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Ra

-f
-0
-f

/ RRA 3 ratio (*) Inprovenent MX-03 90 - 642 7.1 - AAA-001 11 -
old 342 31.1 - 4.4-fold AAA-003 15 - 6.0-fold 139 9.3 - 1.3-fold
04 we 20B/holod 1420 203 - 29-fold AAA-005 68 - 1. 3rtulgB28bh/01658. 5 -
old AAA-010 102 - 0.9-fold 2530 24.8
-187 -
RAR
Code "~ RARB RARa /
activity Improvement . . RARB ratio | Improvement
Number . activity ratio
ratio *)
XXX-03 90 - 642 7.1 -
AAA-001 11 ~ 8.2-fold 342 31.1 ~ 4.4-fold
AAA-003 15 ~ 6.0-fold 139 9.3 ~ 1.3-fold
AAA-004 7 ~ 13-fold 1420 203 ~ 29-fold
AAA-005 68 ~ 1.3-fold 3570 52.5 ~ 7.4-fold
AAA-010 102 ~ 0.9-fold 2530 248 ~ 3.5-fold
AAA-011 34 ~2.6-fold 2960 87.1 ~ 12-fold
AAA-019 0.9 ~100-fold 74 82.2 ~12-fold
AAA-029
4 ~3.8-f ) ~11-fol
(PP-02) 2 3.8-fold 1920 80.0 11-fold
AAA-030
~3.1- ~46-fol
(PP-03) 29 3.1-fold 9525 328 46-fold
(*) The ratio of the “RARa activity ratio” to the “RARP activity ratio” is referred to as
“RAR0/RARR ratio” and reflects the fold-selectivitity for RARa over RARB.
5 It may be noted that some of the compounds (e.g., AAA-001, AAA-004, AAA-011,

AAA-029, and AAA-030) provide both substantially improved activity towards RARa (i.e.,
from 7 to 34, versus 90), while simultaneously providing substantially improved RARa
versus RAR selectivity (i.e., from 31 to 328, versus 7.1).
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And so, for example, one preferred group of compounds (e.g., compounds for use in
therapy, use of compounds in the manufacture of a medicament, methods of treatment,
etc.) are selected from compounds of the following formula, and pharmaceutically
acceptable salts, hydrates, and solvates thereof:

O
R — o)

R' H\ z/ OH
wherein:

-R'is independently -X or -R¥,

-R? is independently -O-R* or -O-R;

-R% is independently -X or -R%;
wherein:

-Z=is -CR%=;

-RZ is independently -H or -R%;

-R# is independently saturated aliphatic C,.4alkyl, -OH, or -F;
wherein:

each -X is independently -Cl or -Br;

each -R* is independently saturated aliphatic C,shaloalkyl;

each -R" is independently saturated aliphatic C;alkyl;

each -R® is independently saturated C;.;cycloalkyl.
In a further embodiment of the above, -R% is independently saturated aliphatic Cq4alkyl.

Similarly, for example, one preferred group of compounds (e.g., compounds for use in
therapy, use of compounds in the manufacture of a medicament, methods of treatment,
etc.) are selected from compounds of the following formula, and pharmaceutically
acceptable salts, hydrates, and solvates thereof:

wherein:
-R' is independently -X;
-R?is independently -O-R* or -O-R;
-R? is independently -X;
wherein:
-Z=is -CR%=;
-R% is independently -H or -R%;
-R# is independently saturated aliphatic C,_alkyl, -OH, or -F;
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wherein:

each -X is independently -Cl or -Br;
each -R" is independently saturated aliphatic C,.alkyl;
each -R® is independently saturated C.;cycloalkyl.

in a further embodiment of the above, -R% is independently saturated aliphatic Cy4alkyl.

Similarly, for example, one preferred group of compounds (e.g., compounds for use in
therapy, use of compounds in the manufacture of a medicament, methods of treatment,
etc.) are selected from compounds of the following formula, and pharmaceutically
acceptable salts, hydrates, and solvates thereof:
R3
0

R o)
N‘< >_<
R’ OH
wherein:

-R' is independently -X;
-R?is independently -O-R" or -O-R;
-R%is independently -X;
wherein:
each -X is independently -Cl or -Br;
each -R” is independently saturated aliphatic C,salkyl;
each -R® is independently saturated C;;cycloalkyl.

It may be noted that some of the compounds (e.g., AAA-050, AAA-051, AAA-080) provide
both substantially improved activity towards RARa (i.e., from 0.97 to 1.7, versus 90),

while simultaneously providing substantially improved RARa versus RARR selectivity
(i.e., from 45 to 200, versus 7.1).

>0
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And so, for example, one preferred group of compounds (e.g., compounds for use in
therapy, use of compounds in the manufacture of a medicament, methods of treatment,
etc.) are selected from compounds of the following formula, and pharmaceutically
acceptable salts, hydrates, and solvates thereof:

R3
o)
R — o)
<
R’ HN_/ o4
wherein:

-R' is independently -O-R" or -O-R°;

-R?%is independently -O-R” or -O-RC;

-R? is independently -X;

or:

-R' is independently -X;

-R? is independently -O-R* or -O-RC;

-R® is independently -O-R* or -O-R;
wherein:

-Z2=is -CR%=;

-R?is independently -H or -R%;

-R% is independently saturated aliphatic Cq_4alkyl, -OH, or -F;
wherein:

each -X is independently -Cl or -Br,;

each -R” is independently saturated aliphatic C,.alkyl; and

each -R® is independently saturated Cj.;cycloalkyl.

In a further embodiment of the above, -R% is independently saturated aliphatic Cqalkyl.

Similarly, for example, one preferred group of compounds (e.g., compounds for use in
therapy, use of compounds in the manufacture of a medicament, methods of treatment,
etc.) are selected from compounds of the following formula, and pharmaceutically
acceptable salts, hydrates, and solvates thereof:

P OH
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wherein:

-R' is independently -O-R%;

-R?is independently -O-R*;

-R? is independently -X;

or:

-R' is independently -X;

-R?is independently -O-R%;

-R?is independently -O-R*;
wherein:

-Z=is -CR%=;

-RZ%is independently -H or -R%;

-R% is independently saturated aliphatic Cy_alkyl, -OH, or -F;
wherein:

each -X is independently -Cl or -Br; and

each -R” is independently saturated aliphatic C,.¢alkyl.

In a further embodiment of the above, -R% is independently saturated aliphatic C.4alkyl.
Similarly, for example, one preferred group of compounds (e.g., compounds for use in

therapy, use of compounds in the manufacture of a medicament, methods of treatment,
etc.) are selected from compounds of the following formula, and pharmaceutically

-acceptable salts, hydrates, and solvates thereof:

wherein:
-R'is independently -O-R*,
-R?is independently -O-R*;
-R®is independently -X;
or:
-R' is independently -X;
-R?is independently -O-R%,
-R? is independently -O-R*;
wherein:
-Z=is -CR’=,
-R%is independently -H or -R¥;
-R?% is independently -Me, -OH, or -F;
wherein:
each -X is independently -CI; and
each -R* is independently saturated aliphatic C,.alkyl.
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In a further embodiment of the above, -R% is independently -Me.

* * *

The foregoing has described the principles, preferred embodiments, and modes of
operation of the present invention. However, the invention should not be construed as
limited to the particular embodiments discussed. Instead, the above-described
embodiments should be regarded as illustrative rather than restrictive, and it should be
appreciated that variations may be made in those embodiments by workers skilled in the
art without departing from the scope of the present invention.
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R1 is independently -X; -R2 is independently -0-RA or -R3is
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wherein:

each -X is independently -F, -ClI, -Br, or -,

15 each -R" is independently saturated aliphatic C,salkyl;
each -R* is independently saturated aliphatic C4shaloalkyl;
each -R¢ is independently saturated Cs.;cycloalkyl;
each -R*? is independently phenyl or Cssheteroaryl;
each -L- is independently saturated aliphatic C.;alkylene;

20
and wherein:
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-R" is independently -F, -Cl, -Br, -I, or saturated aliphatic C,.alkyl;

35 -R? is independently -H or -R%;
-R# is independently -F, -Cl, -Br, -, -OH, saturated aliphatic C4.4alkoxy,
saturated aliphatic C,.4alkyl, or saturated aliphatic C,4haloalkyl;
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3. A compound according to claim 1, wherein:
-R is independently -X, -R¥, -O-R, -O-R*, -O-R®, -O-L-R".

30 4 A compound according to claim 1, wherein:
-R'is independently -X, -RX, -O-R¥, -O-R", or -O-R.

5. A compound according to claim 1, wherein:
-R' is independently -X, -R*, -O-R* or -O-R®.
35
6. A compound according to claim 1, wherein:
-R' is independently -X, -R*, or -O-R".
7. A compound according to claim 1, wherein:
40 -R' is independently -X or -R*.
8. A compound according to claim 1, wherein:

-R' is independently -X.
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-R?is independently -O-R*, -O-R®, or -O-L-R".

35 20. A compound according to any one of claims 1 to 15, wherein:
-R?is independently -O-R* or -O-RC.

21. A compound according to any one of claims 1 to 15, wherein:
-R?is independently -X or -R.
40
22, A compound according to any one of claims 1 to 15, wherein:
-R? is independently -X.
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pp. 311-394 Né 29eREPLI9 6@1’85 QWhe'e'CLAI M5 1.A conpound
sel ect ed from eRip stedendently Ré -RE) R n§-Room@-&R". and phar maceutical |y
accepg@bl e salts, hydrates, and sol vates thereof: R3

33. A compound according to any one of claims 1 to 29, wherein:
-R%is independently -X, -R*, -O-R*, or -O-R.

34. A compound according to any one of claims 1 to 29, wherein:
35 -R® is independently -X, -R, or -O-R*,

35, A compound according to any one of claims 1 to 29,, wherein:
-R® is independently -X or -R.

40 36 A compound according to any one of claims 1 to 29, wherein:
-R? is independently -X.



wherein: -Rl is independently -X -Rx, -0-Rx, -0-RA, -0-Rc, -0-L-Rc,
-0-RAR, or -R2 is independently -X, -Rx, -0-Rx, -0-RA, -0-Rc,
-0-L-Rc, wO2RAR27ms 10-R3 is independently -X, -Rx, -0-RgI/GE20RM01650- R,
-0-L-Rc, -0-RAR, or -0-L-R wherein: each -X is independently -F, -C, -Br,
or -1; 15each -RA is independently satpoated aliphatic Cl.6al kyl; each -Rx
i s independently saturated aliphatic Cl.6hal oal kyl; each -Rc is

i ndeﬁendeayl yI sabtipatiedl aédAding toarkore ofeiairis 1 RABYS i whereidependent | y phenyl or
C5_6het eroaryl ; igdependent |y saturated aliphatic Cl_3al kyl ene;
20 and wherein: Raq%mepé?dnelgg e’ﬂgently -C(=0)-NR'- or -R' is independently -H
or -R 25-R'" is independently saturated aliphatic Cl 4alkyl; =Y- is =CRY:
and -Z= i 88.- CRAsomppuad/acqosdiagito gpyenezf claims e 29, whereiy. s =CRY- and - Z=
is -N5 or 30=XR®i$ thdependently -GR i s - N=; -RY is independently -H or -RYY;
-RYY is independently - F -d, . or saturated aliphatic Cl _4dal kyl ;

-Br,
35RZ|s dependent | ntly -F, -d, -Br, -1,
sat u#gt edS %{? Ecceid'ﬂ% ‘k%@?’ one 1??'5? ggo 2§| Vghea{?f‘c Cl Aal kyI or
sat urated ali pHatis md@mamﬁﬁnﬁm - 198 - =W is =CRw; -Rwis
i ndependent ly -H or - -RwAl is i ndependent ly -F, -d, -Br,

-1, - tur 6:30 4@]&@(& t Linphatic Cl4al kyI or
sat ur at edagl i pﬁ% E}i@% dé’l?@":{&yl - -Tfla-‘iﬁlfzglﬂs‘é??lgg?)egndent ly -OH, -ORE,
-NH2, - NHRT1, Fﬁfﬂg Brneeq -RE is independently saturated aliphatic
C1_6al kyl ; each -RT1 is independently saturated aliphatic Cl_6al kyl;

10- NRT2RT81i s Andefpenneatdoydiag &t arti ore, of mjaimeitd2Boyheeiper i di no, pi peri zi no,
N-(Cl_3alky1l) msﬁgmd%bg,qjenq? -gppholino; with the proviso that the conpound
IS noﬁ a conpound selected Tfromthe follow ng conpounds, and salts,

hydr a and sol vates thereof: 154-(3, 4, 5-triethoxy-benzoyl am no)-benzoic
acid (PP— 832); A-compound éPﬁ%‘#'BQIP%'%W (5é3iPeY ItaRP ¥)eB8hzoi ¢ acid (PP-02);
4- (3, 5-dichl oroRﬂisan!dfnmylerhmnDemRam no) - benzoi c acid (PP-03);

, 4, 5- tr| met hoxy- benzoyl am no) - ben20| c acid methyl ester (PP-04);

(3.4 8rt “°ﬁi§%?bﬁ@é§§°5§raﬂq°% S G staflE oo dlonsiiog) . (T
Z, 5-trimet Roi@y'n%%ﬂ?ﬂéw rrpn'e‘ﬁ enzoic acid (PP-07); and
5-trinmet hoxy- N44- ( pi peri di ne- 1- car bonyl ) - phenyl ] - benzam de (PP-08). 2.
npoung4 acc Aripduh® abéording fo claie SiiErein:

-R' is independently -X, -RX, -O-RX, -O-R? -O-R®, -O-L-R®, -O-R", or -O-L-R*%;

-R?is independently -X, -R¥, -O-R¥, -O-R*, -O-R®, -O-L-R®, -O-R"?, or -O-L-R*%,
25 -R¥is independently -X, -R%, -O-RX, -O-R*, -O-R®, -O-L-R®, -O-R*®, or -O-L-R*%,

with the proviso that -R', -R?, and -R® are not all -O-Me; and

with the proviso that -R', -R?, and -R® are not all -O-Et.

4-
4-
20
4-

(
(
6-
(
4,
co

3
A

45, A compound according to claim 1, wherein:
30 -R' is independently -X, -RX, -O-RX, -O-R*, -O-R®, -O-L-R€, -O-R"®, or -O-L-R*;
-R%is independently -X, -RX, -O-R, -O-R* -O-R®, -O-L-R®, -O-R*®, or -O-L-R*%,
-R%is independently -X, -RX, -O-R¥, -O-R*, -O-R®, -O-L-R€, -O-R"®, or -O-L-R*%;
with the proviso that if: -R", -R?, and -R® are all -O-R*,
then: -R', -R? and -R? are not all the same.
35
46. A compound according to claim 1, wherein:
-R'is independently -X, -R¥, -O-RX, -O-R", -O-RC, -O-L-R®, -O-R**, or -O-L-R*%;
-R?is independently -X, -RX, -O-RX, -O-R", -O-RC, -O-L-R®, -O-R*®, or -O-L-R*;
-R%is independently -X, -R, -O-R*, -O-R", -O-R€, -O-L-R®, -O-R*®, or -O-L-R*;
40 with the proviso that -R', -R?, and -R® are not all -O-R".



25i s independently -X, -Rx, -0-Rx, -0-RA, -0-Re, -0-L-Re, or -0-L-RAR 3. A
conpound according to claim1l, wherein: -Rl is independently -X -Rx,

-0-Rx, -0OwBAp11/27186, -0-L-Re. 304. A conpound accordi ng treTaBoivobieseher ei n:
-R1 is independently -X, -Rx, ORX, 0 _RA, or ..o0_Rc. 5. A conpound according
to claim1, wherein: -Rl is independen2bg--X, -Rx, -0-RA or -0-Re. 35 6. A
conpound according to claim1l, wherein: -Rl is independently -X, -Rx, or
-0-RA. 7. 4A compampduad accalding td claied &iwheteinwherei n: 40-R1 i s independently

I—ﬁdglro R |8y RGOSR Qﬁdé?aﬂggﬁdRNgd-R’;‘ gbaWédeveﬁ{cﬁ K -Rlll S .
¢ c in o claim erein: -

i s i ndependent Fg'sﬂgep%ﬁ@nﬂy r% 32 @Id%? % cl ai m 1, wherein: -Rl is

i ndependent | y deemgndﬁnéwf) n,doaaoopcﬁ hgOt 81 -, wherein: -RL is

i ndepe®ident|y -0-RA. 10 12. A conpound according to claim1, wherein: -Rl is

i ngepenge%{ y Aq:oﬁ?pougga@c&gm@wagmaq:cmgélng to claim1l, V\,her ein: 15-Rl is

i ndependent |y L= Qu do 1, wherein: -Rl is

i ndependent |y % ﬁﬁg%pﬁme‘gtﬁcgnﬁp g)dﬁ ﬁ%‘; o%%ﬁ' m 1, wherein: -RL is

i ndependent | y -y ig indeperdently ofio Wg: 8 any one of clains 1 to 15,

wherein: -R2 isRi mdeqegemmwyx--axm RX Gome, O(RcRe: -0-0R% Re, -0-RAR or

-(|322L| gia 23 17. ?ltﬁ%@&wﬂoﬂféﬁ%‘dtmah@ -RN3re PREalPIO- Meahﬁ@oll_t% 1?8 vvz‘ere| n:

- i ndepen or

conpound accor 8 ﬁéﬂ%’%ro’o’fﬁ@%oaﬁe of cFa‘iQrTge?rFS &él- V\Eer ein: 30-R2 is

i ndependently -0-RA, -0-Re,or -0-L-R 19. A conmpound according to any one

of cl ai s 49. t 0 Aldompoinad eccordingio claim hdepreident |y - 0-RA, -0-Re, or -0-L-Re.

3520. A conpoundRaswegbﬁkM@-ﬁnRXQ@)eRbf OCRBI-OIRY of ®-LRS; Wherein: -R2 is

|ndeﬁ§gdently ,széncp ﬁm?en&ch ccg En&d %;gcor ding to any one of

cl ai 1to 15, _w ;ndeggnde
-R%is independently -X, -R , or -O- L

with the proviso that if: -R', -R?, and -R* are all O R,
then: -R', -R?, and -R? are not all the same.

20 50. A compound according to claim 1, wherein:
-R' is independently -X, -R*, -O-R*, -O-R*, -O-R€, or -O-L-R;
-R?is independently -O-R*, -O-R®, or -O-L-R®; and
-R? is independently -X, -R¥, -O-R%, -O-R*, -O-R€, or -O-L-R;
with the proviso that -R*, -R?, and -R® are not all -O-R”,

25
51. A compound according to claim 1, wherein:
-R' is independently -X, -RX, -O-R*, -O-RE, or -O-L-R;
-R?is independently -O-R*, -O-R?, or -O-L-R®; and
-R? is independently -X, -RX, -O-R*, -O-RC, or -O-L-R".
30

52. A compound according to claim 1, wherein:
-R' is independently -X, -R*, -O-R*, -O-R®, or -O-L-R;
-R? is independently -O-R*, -O-R®, or -O-L-R%; and
-R?is independently -X, -R*, -O-R*, -O-R®, or -O-L-R;
35 with the proviso that -R', -R?, and -R® are not all -O-Me; and
with the proviso that -R’, -R?, and -R® are not all -O-Et.

53. A compound according to claim 1, wherein:
-R' is independently -X, -R*, -O-R*, -O-R®, or -O-L-R®;
40 -R? is independently -O-R*, -O-R®, or -O-L-R®; and
-R%is independently -X, -R¥, -O-R", -O-R®, or -O-L-R";
with the proviso that if: -R", -R? and -R® are all -O-R*,
then: -R', -R?, and -R® are not all the same.



40 WO 2011/027106PCT/ GB2010/ 001650 - 200 - 23. A compound according to any
one of clains 1 to 15, wherein: -R2 is independently -Rx. 24. A conpound
accor di ngvoeoame7mee of clains 1 to 15, wherein: 5-R2 i ecrrepanmdessy| vy
-0-Rx. 25. A conpound according to any one of clains 1 to 15, wherein: -R2

i s independently -0-RA. 1026. A conpoundoaccording to any one of clains 1 to
15, wherein: -R2 is independently -0-Re. 27.A conpound according to any one
of claims 1 to 15, wherein: -R2 is independently -0-L-Re, 15 28. A conpound

accor di nggho arlg\ycoq,i}f:dgg aEéd?HlH& tochEﬂw Jr%hé’r\@iﬁr ein: -R2 is independently

-0-RAR 29.A co ac or ng&o y ¢ 1 to 15, wherein:
20-R2 is i ndep&Rdsigepengrntly X rrg)n'gcn a@é’g?dl ng to any one of clains

1 to 29, whereiR? ISJmpﬁedqr\tme‘a&dteﬂ or-R-L-R3and 0-Rx , -0-RA, - 0-Re,
-0-L-Re, or -0-RRind&paAdehtlg XpBRIND- Rf:c-olam‘?lmg -04-RTy one of claims 1 to 29"

wherein: -3 | i ARERROLE M IR’ X%, aRf R Gelst g RRA -O-Re, -O-L-Re. 32.A

conpound according to any one | al ns to 29, wherein: -R3 is

i ndependently -X, -Rx, -0-Rxor -0 Re. 30 33 A conpound according to any one
of cl ai s 53. t o Ac@mpgiad ereprdingto Flgim haodpepiBient |y -X, -Rx, -0-RA, or -0-Re.
34. A conpound RtuemidélpegdérMyaNy)rd?i‘e of claims 1 to 29, wherein: 35 R3 is

i ndepggdent |y %7,,3 idepeRbent| RCAop@]pwngncpccordl ng to any one of

claims 1 to 29" F;g ependently’ -X or -Rx. 4036. A conpound
according to any '8@8?"%‘?”5 rftoiF?g 29, wher ei n -R3 is independently -X.

37. A38. 5
56. A compound according to claim 1, wherein:

-R" is independently -X;
15 -R? is independently -O-R*, -O-R®, or -O-L-R®; and
-R? is independently -X.

57. A compound according to claim 1, wherein:
-R'is independently -X;
20 -R? is independently -O-R" or -O-R®; and
-R? is independently -X.

58. A compound according to claim 1, wherein:
-R'is independently -O-R", -O-R€, or -O-L-RC;
25 -R? is independently -O-R*, -O-R®, or -O-L-R®; and
-R¥is independently -X or -R*;
or:
-R" is independently -X or -R%;
-R?is independently -O-R*, -O-R®, or -O-L-R®; and
30 -R% is independently -O-R”, -O-R®, or -O-L-R°.

59. A compound according to claim 1, wherein:

-R' is independently -O-R* or -O-R;
-R? is independently -O-R* or -O-R®; and

35 -R® is independently -X or -R¥;
or:
-R' is independently -X or -R¥,
-R? is independently -O-R” or -O-R®; and
-R? is independently -O-R* or -O-R°.

40



39. 1040. 41. 15  42. 43. 20 44. 25 45, 30 35 46. 40
conpound according to any one of clains 1 to 29, wherein: -R3 is

i ndependew0l2y117@7f@6. A conpound accordi ng to any one of pciraiBre10l00i63029,
wherein: -R3 is independently -0-RA. A conpound according to any one of
clainms 1 to 29, wherein: -R3 is indepeddently -0-Rc. A conpound according
to any one of clains 1 to 29, wherein: -R3 is independently -0-L-R . A
conmpound @@.cor Aicognpbondagconding taf claimal, iwheteih.o 29, wherein: -R3 is

| ndependent |y iSMNdep é’ndé‘ﬁ qoupd: according to any one of clainms 1 to 29,

-
wherein: -R3 isyd.nde Y, . A corrpound according to claiml1,
wher ei n: -Rll%{'ﬁﬁ‘éjgg%%a%ﬁ O@an -Rx, -0-RA -0-Rc, -0-L-Rc,

-0-RAR or -0-tRFsi Reendﬁnt'hd&%ﬁéent | y x -RX, -0-RX, -0-RA, -0-Rc,
-0-L-R&, -ORoor -0-L-R

-R' is independently -X or -R*;

-R? is independently -O-R*; and

-R%is independently -O-R*.

10 61. A compound according to claim 1, wherein:
-R'is independently -O-R*, -O-RC, or -O-L-R%;
-R?is independently -O-R”, -O-R®, or -O-L-R®; and
-R?is independently -X;
or:

15 -R' is independently -X;
-R%is independently -O-R?, -O-R®, or -O-L-R®; and
-R%is independently -O-R*, -O-R®, or -O-L-R°.

62. A compound according to claim 1, wherein:

20 -R' is independently -O-R* or -O-R®;
-R%is independently -O-R" or -O-R®; and
-R% is independently -X;
or:
-R' is independently -X;

25 -R? is independently -O-R* or -O-R°; and
-R? is independently -O-R* or -O-R°.

63. A compound according to claim 1, wherein:

-R' is independently -O-R*;

30 -R? is independently -O-R*; and
-R?is independently -X;
or:
-R' is independently -X;
-R? is independently -O-R*; and

35 -R%is independently -O-R*.

64. A compound according to claim 1, wherein:
-R'is independently -O-R*, -O-R®, or -O-L-R®;
-R?is independently -O-R*, -O-R®, or -O-L-R®; and
40 -R?is independently -O-R", -O-R®, or -O-L-R°.

A



-R3 is independently -X, -Rx, -0-Rx, -0-RA, -0-Rc, -0-L-Rc, -0-RAR, or with
the proviso that -Rl, -R2, and -R3 are not all -0-Me; and wth the proviso
t hat - Rl,weoRgi11/@amnteé- R3 are not all -0-Et. A compound aceoraiBrgioi@ieshai m 1,
wherein: -Rl is independently -X -Rx, -0-Rx, -0-RA, -0-Rc, -0-L-Rc,
-0-RAR, or -R2 is independently -X, -Rgp5-0-Rx, -0-RA, -0-Rc, -0-L-Rc,
-OR or -R3is independently -X, -Rx, -0-Rx, -0-RA, -0-Rc, -0-L-Rc, -OR
or -0-L- Rssvvithobh@opn@udzmdm@edclbufmwFRub,remRZ and -R3 are all -0-RA then:

-R1, -R2, and qu &Bfenﬁ*’ Otdneé Q_lenpound according to claim1,
gt

V\,hereln - -0-RA, -0-Rc, -0-L-Rc, -OR
or -0-L- R W‘i‘gaﬂ@%&h%t?y Rxa”d 0-RA, -0-Rc, -0-L-Rc,

-0-RAR, or -o LRF@indemdeytIVr@@ioe@anryOb(R Rx, -0-Rx, -0-RA -0-Rc,

-8 L-Re, - % 2R WK thel Brbvisd thap FRY D abdnaR® arhot alRD- M&nmd R3 are g(it' al |
-0-RA. - o 1a erein: 'S

i ndependent |y w@?he%(rﬁﬁ@@ﬁ%ﬁzq? : %ﬁa r}gs %28 b é" @ t i's independently -0-RA,
-0-Rc, or -0-L-Rc; and -R3 is independently - X -Rx, -0-Rx, -0-RA, -0-Rc,
or -0-L-RE6. 5 Agompeungpacading torldimy whereinai m 1, wherein: -RL is

i ndependent |y -Ris indgpendentix -0-R?: RAR®: &--Bol.-ROr “R2 | s i ndependent |y -0-RA,

-0-RcqnoOr -0- L i ic n -Rx, -0-Rx, -0-RA,
-0- Rc1o or -0- Lﬂg s"‘%%&?” eng% OE?O\g;ggnﬁ%tetﬂe r! R2, and R3 are not all
_0-Me: and wi t A tHIEIEPERASELY R 2 -R3 are not all -0-Et. 49.A
conpound accorﬂlth@qmowﬁ%th#i -Ri& eanet -Rmie al-Q-Rdependent |y - X, - Rx,

-0-Rx, -0-RA tenRR', &, 4t R arsnotrallepessaleet |y -0-RA, -0-Rc, or -0-L-Rc;
and -R3 is independently - X, -Rx, -0-Rx, -0-RA, -0-Rc, or with the provi so

t hat then: -Rl, -R2, and -R3 are not
al | tL sgﬁe %BB‘PR“%P@: ?Jp‘d]or’(ﬂ‘e{% cI aim1, wherein: -Rl is

i ndependent | y =R is indgpen 'I@B\R ~@-Rd-R6r -R2 is i ndependently -0-RA,
-0-Rc, or -0-L-R&ds malaplendaatlysomd@aﬁd@nowlac)énd- , -0-Rx, -0-RA, -0-Rc,
or Wlthdt he prgyiis ddbpéid | tRt-0-RR2.0-RA s Biﬁpe HOtﬁgLLdégth )2(5 5§(A
corrpoun accordin ocla \c/i% 3 y - RX,

0- -0-Rc ‘g\lh H’ﬁZOrP\é's?hn}eé% n?n(yh(?rwot 5' ,, or -0-L-Rc; and -R3 is
mdep%chdently -X, -Rx, -0-RA -0-Rc, or -0-L- Rc 30 52. A corrpound accordi ng

to clai m@§ wh&rcempound according to claim 1, wherein:
-R' is independently -O-R” or -O-RC;
-R?is independently -O-R* or -O-R®; and
-R? is independently -O-R* or -O-R®.
25
69. A compound according to claim 1, wherein:
-R' is independently -O-R* or -O-R¢;
-R?is independently -O-R* or -O-R®; and
-R% is independently -O-R* or -O-R®;
30 with the proviso that -R, -R? and -R® are not all -O-Me; and
with the proviso that -R", -R?, and -R? are not all -O-Et.

70. A compound according to claim 1, wherein:
-R' is independently -O-R* or -O-R°:
35 -R?is independently -O-R* or -O-RC; and
-R? is independently -O-R* or -O-RS;
with the proviso that if: -R', -R?, and -R® are ali -O-R*,
then: -R, -R?, and -R?® are not all the same.



-R1 is independently -X, -Rx, -0-RA, -0-Rc, or -R2 is independently -0-RA,
-0-Rc, or -0-L-Rc; and -R3 is independently -X -Rx, -0-RA -0-Rc, or

35wi th t heoponovizsmet hat -R1, -R2, and -R3 are not all -@chkB2andovéshh t he
proviso that -Rl, -R2, and -R3 are not all -0-Et. 53. A conpound according
to claim1, wherein: -Rl is independent2b§--X, -Rx, -0-RA -0-Rc, or
-0-L-R; 40-R2 is independently -0-RA -0-Rc, or -0-L-Rc; and -R3 is

i ndependemtl| y Acompexnd abedrding tdelBen 1,owheseinh t he proviso that if: -Rl, -R2,
and -R3 are al IR'r‘Q,,ﬁg ehdily -Oﬁﬂ‘or BZRC and -R3 are not all the same. - 203

- 54. A conpoun zacc Ln <y\,her ein: -Rl is independently -X
“Rx, -0-RA, -0: ’b‘{ee'i’%&% ﬁsﬁe%e -0-RA, -0-Rc, or -0-L-Rc; and

5-R3 is |ndepen'ae'ﬁt'ﬂ%¢Pe'5@e”1'Rxo -:0 Rc or with the proviso that -Ri,
-R2, afd - R3 amithiind praliso tat AR, —EBBaAdeI@%aTetmndala@Rﬁdl ng to claim1,
wherein: -RL is |ndependently -Xor -Rx; 10-R2 is |ndependently - 0- RA,
-0-Rc, or ;0-L-Rc; and end 56. A conpound
accordl ng ?o cr“a‘i°mpf“”9\ﬁ8?°éi’§9"° %i’p?%e iaéngaﬂd% \Q//hergdn 15-R2 is

i ndependent |y £8chRA, if-aiesant, ipindependeptly RBri s i ndependently -X. 57.A
conmpound according to claim1, wherei Nt -RLis i ndependently -X; 20-R2 is

lndepgodentbl y I76\0<fo|ﬁ"ﬁso‘ahd'a@c‘,d?&ing%’tﬂQnyJS-l"?tta 6f~°cldnﬂ§%8'7?e\ﬂﬁérng§ 53 é COWpogngz
according to claim er S e ently -RA, - c, or
i s independent P? Béﬁﬁrese(g?é]mdggano‘&n‘_y %d rpgﬂd R3 is independently -X or
-Rx; or: -Fe is independently -X or -Rx; -R2 is independently -0-RA -0-Rc,
or -0 L- RG4. and c?nﬁwdaandac¢andie@hnaim¢dwofdhim1 te @1 Rvherein: - 0-L- Rc. 59. A
conpound accor dhgg-xX & grégainMislinadhicehtly -ci BL-Brs | ndependent |y -0- RA or
-R2 |§5| ndependent|y -0-RA or -0-Rc; and 35-R3 is independently -X or -Rx;

75. A compound according to any one of claims 1 to 71, wherein:

each -X, if present, is independently -F.

76. A compound according to any one of claims 1 to 71, wherein:
20 each -X, if present, is independently -CI.

77. A compound according to any one of claims 1 to 71, wherein:
each -X, if present, is independently -Br.

25 78. A compound according to any one of claims 1 to 77, wherein:
each -R?, if present, is independently saturated aliphatic C;_salkyl.

79. A compound according to any one of claims 1 to 77, wherein:
each -R", if present, is independently -Me, -Et, -nPr, or -iPr.

30
80. A compound according to any one of claims 1 to 77, wherein:
each -R”, if present, is independently -Me.
81. A compound according to any one of claims 1 to 77, wherein:
35 each -R”, if present, is independently -Et.

82. A compound according to any one of claims 1 to 77, wherein:
each -R”, if present, is independently -iPr.

40 83. A compound according to any one of claims 1 to 82, wherein:
each -R%, if present, is independently saturated aliphatic C,.4haloalkyl.



or: -RlL is independently -X or -Rx; -R2 is independently -0-RA or -0-Rc;

and -R3 is independently -0-RA or -0-Rc. - 204 - 60. A conpound accordi ng
to cl ai mio20haneion: -R1L is independently -0-RA; -R2 ispcmadapendendshy
-0-RA; and -R3 is independently -X or -Rx; 5or: -Rl is

I ndependently -X or -Rx; -R2 is indeperdently -0-RA; and -R3 is
I ndependently -0-RA 1061. A conpound according to claim1, wherein: -RlL is
i ndependegé4l y AlzdrfpoundaBardiog to &8y orse dafrmmrpeﬂdeBQIwherSinRA, -0-Rc, or

-0-L-Rc; and - X d 15 ently -X; -R2 is
mdependently CHSR I?g?&%ﬂ %MODeIT&ERr(‘:tR,r < Cgélcrs I n eﬁﬂgently - 0- RA,

-0-Rc, or -0-L-Rc. 62 A conpound accordi ng to claiml1, wherein: 20-Rl is

i ndepender®8l y ﬁocomoyr\dapeord@gma@p@m@fmdwsﬂdo% whereip: Rc: and -R3 i s

i ndepesdent | y e¥th R if pRsent is indeeeddetiyt IOF ;- X, 25-R2 is i ndependent ly -0-RA
or -0-Rc; and -R3 is independently -0- RA or -0 Rc 63 A conpound accordi ng
to claim ependent R2.is i ndependent |y

10- R and®: R OBl SRt B SRS oS 1008 dheRe e |

-R2 is indepengash tR/’, fpresant, Mdd%nﬂsmi)'sc)’ﬁm&%hGEQ*RD%Y':-Q)’DPAG”%MO% compound
accordi ng to clglohekyl. wherein: -Rl is independently -0-RA, -0-Rc, or

-R2 i ggindependently -0-RA, -0-Rc, or -0-L-R; and 40-R3 is i ndependent |y
-0-RA - OgRC, %rco-moﬁoluﬁdR %ccording to any one of claims 1 to 85, wherein:

each -R®, if present, is independently cyclopropyl, cyclobutyl, or cyclopentyl.

88. A compound according to any one of claims 1 to 85, wherein:
15 each -R®, if present, is independently cyclopropyl.

89. A compound according to any one of claims 1 to 85, wherein:
each -R, if present, is independently cyclobuty!.

20 90. A compound according to any one of claims 1 to 85, wherein:
each -R®, if present, is independently cyclopentyl.

91. A compound according to any one of claims 1 to 90, wherein:
each -R*R if present, is independently phenyl or Csheteroaryl.

25
92. A compound according to any one of claims 1 to 90, wherein:
each -R*R if present, is independently phenyl, pyridinyl, pyrimidinyl, or pyridizinyl.
93. A compound according to any one of claims 1 to 90, wherein:
30 each -R*®, if present, is independently phenyl! or pyridinyl.

94. A compound according to any one of claims 1 to 90, wherein:
each -R*R if present, is independently phenyl.

35 95. A compound according to any one of claims 1 to 90, wherein:
each -R*R if present, is independently pyridinyl.

96. A compound according to any one of claims 1 to 95, wherein:
each -L-, if present, is independently -CH,- or -CH,CH,-.
40
97. A compound according to any one of claims 1 to 95, wherein:
each -L-, if present, is independently -CH,-.



- 205 - 65. A conpound according to claim1, wherein: -Rl is independently
-0-RA, -0-Rc, or -R2 is independently -0-RA, -0-Rc, or -0-L-Rc; and -R3 is
i ndependew®l2g117037#86, -0-Rc, or 5with the proviso that -RCI/GEB10/@06$0- R3 are
not all -0-Me; and with the proviso that -Rl, -R2, and -R3 are not all
-0-Et. 66. A conmpound according to cl ai-wo8, wherein: -Rl is independently
-0-RA, -0-Rc, or 10-R2 is independently -0-RA, -0-Rc, or -0-L-Rc; and -R3
i s i ndepemddent |AyconipddAd ac€brifag t@anwordoftdempriay B3 owhdrain: i f: -R1, -R2, and
-R3 are all -O_I?A,sl(f@nand@:,s 7z and -R3 are not all the sanme. 1567.A
conmpound according to claim 1, erein: Rl is independently -0-RA -0-Rc,
or -R2 is independently -0- RA -0-Rc, or -0-L-Rc; and -R3 is |ndependently
-0-RA, - 0°Rc, &cwnwnﬂﬁécqsdlomt%nxmofqta1m8-1m97a\ﬁlaerem are not all -0-RA
20 68. A corrpoumY acerahdng=tio-QR%i m 1, wherein: -Rl is independently -0-RA
or R2 is independently -0-RA or -0-Rc; and -R3 is independently
0- RA or ound accor iml . wherein: -R is
|ndependeﬂgp /\)C%A"%‘Pd aE@”ﬁ'Eg t%a@b%%rﬁ?quqdolgz Wherel. pc: and -R3 i s
i ndependent | y - RAEGR"304i-Zhist-Ne provi so that -Rl, -R2, and -R3 are not
all -0-Me; and with the proviso that -Rl, -R2, and -R3 are not all -0-Et.
70. A ggnpagnd a\csdmwuna akBordihgtdbrly ork omr&d.ms 11Rb7] hdBependent |y - 0-RA or
35-R2 is |ndepe8,den Z- K= Rc; and -R3 is independently -0-RA or
with the provis Fia "P RIT-R2, and -R3 are all -0-RA, then: -Rl, -R2,
and -R3 are not all the sane. - 206 - 71. A conpound according to cl ai m 1,
wher ei n: -1B2. i $\ cantijped decdrding t@armforar of-dlkifis ;1 to RA1,ivehereidependent |y - 0- RA or
-0-Rc; and -R3_Rks ,ﬂﬁg&q@@ﬁagﬂ,%degﬂm or 5with the proviso that -Rl, -R2,
and - Rg are not all . A conpound according to any one of claims 1
to 71, wherein:

103. A compound according to any one of claims 1 to 101, wherein:

-RY, if present, is independently -R"".

104. A compound according to any one of claims 1 to 103, wherein:
20 -RYY, if present, is independently -F, -Cl, -Br, -1, -Me, or -Et.

105. A compound according to any one of claims 1 to 103, wherein:
-RY", if present, is independently -F, -CI, or -Me.

25 106. A compound according to any one of claims 1 to 103, wherein:
-RY", if present, is independently -F or -Cl.

107. A compound according to any one of claims 1 to 103, wherein:
-RYY, if present, is independently -F.

30
108. A compound according to any one of claims 1 to 103, wherein:
-RYY, if present, is independently -Cl.
109. A compound according to any one of claims 1 to 103, wherein:
35 -RYY, if present, is independently -Me.

110. A compound according to any one of claims 1 to 109, wherein:
-R?, if present, is independently -H.

40 111. A compound according to any one of claims 1 to 109, wherein:
-R?, if present, is independently -R%.



each -X, if present, is independently -F, -d, or -Br. 1073. A conpound
according to any one of clains Ito 71, wherein: each -X, if present, is

i ndependewdl2g117B7m6 - Cl . 74. A conpound accordi ng to anypomsBD10ologésos 1 to
71, wherein: each -X, if present, is independently -Cl or -Br. 15 75. A
conpound according to any one of claiR209-to 71, wherein: each -X, if
present, is independently -F. 76. A conpound according to any one of clains
1 to 71, wH2r eiAconfideaddcedkdingto amesrendf,claimsiinddépegnademeihy -C . 77. A

conpound accor dRﬁglbeésaﬁtstﬁ'&déﬁd&h@' FE.CL -BP -/ loHWesi€i-0OEt emeh-EtYor 1
present, is md@ endently -Br. 2578 A conpound according to any one of

cl ai ns 1 to 77, wherein: each -RA, if present, is independently saturated
al i phatic Clsal kyl. 79. A conpound according to any one of clainms 1 to 77,
wherei &: @agh ARAmpdungraesading to any ordegfetai@atlity 11 Mbyheréin, -nPr, or -iPr. 30

80. A conpound.R¥ECppisast, FsQn@erbﬁénQélﬂlXQF . aBmE], bﬂ%alzratéﬂrufrlbﬁétrtc eaki. - RA,
if present, is independently - A conpound accordlng to any ohe of

clainms 1 to 77, wherein: 35each -RA, if present, is independently -Et. 82.
A conpound’ 4 cdr AMRPUPE ageRrdigado ey Q’?ea‘i’fr%a"fst1d°ﬁ1 WHEBIBI n: each -RA, if
present, is i ndRfeifideasentyis-indapendanly2D,1-C1,087 1) eBdT/MeBR20ED/ 001650 - 207 -
84. A1gorrpound according to any one of clains 1 to 82, wherein: each -Rx,

if presen r 85. A conpound
accor i ng 18 A STEnH oeling @ s sl o i Eatiabing, £ pretant
i ndependent | y ~Falf PEsentaisdpdapsOfRNt cE oici-RE - 6 ﬁ@iyraém’ea'tehat& Gi4fvh to 85,
wherein: each -Rc, if present i s independently cycl opropyl, cyclobutyl,
cycl opent whe. om é‘o&ﬁﬁadaheéuéord.wu%ny IneCETERNEG t8a¢Orwhdigint 0 any one of

cl 2 g1 to 85 e belo RIFMceeryh EDCRSBRL, shg dngenendently

cycl opropyl, cyclob or e ope A ‘conpoutnd according to any
one of clains 1 to 85, wherein: 15each -Rc, if present, is independently
cycl opr opyil7. 8&coMamnpeuMdiag¢mamﬂ¢rgaa;f@laamywnémfwhﬂreihns 1 to 85,

wherei n: each -Rk&, .fpfesgme@e,ﬁuepeh@edﬂpdep@ndm@_t biy-aopcl obutyl . 2090. A conpound
according to any one of cl a| ms to 85 wherein: each -Rc, if present, is

|ndependently cycl opent vyl d accardi ng to any one of clainms 1
to 9020whd U"ﬁ?ﬂ?@”f“l"‘gfﬂ%% e |°éa"?1ﬁdéﬂéﬂl é’mqr?'”phenyl or

Cehet er oaryl ZB 9!2Pre&emot$p0¢lﬁmnmm-6; -Mg. po-Qihy one of clains 1 to 90,
wherein: each -RAR, if present, is independently phenyl, pyridinyl,

pyri m di nylo of, Mao%aiaeyardma%o oty GGV 43694 A1 ML-R, any one’ of cl ai s
1 to 90, whe
ZZ if present, is independently -F, -Cl, or -Me.
25
120. A compound according to any one of claims 1 to 111, wherein:
-R?, if present, is independently -Me.

121. A compound according to any one of claims 1 to 111, wherein:
30 -R%, if present, is independently -F.

122. A compound according to any one of claims 1 to 111, wherein:
-R?, if present, is independently -OH.

35 123. A compound according to any one of claims 1 to 111, wherein:
-R%, if present, is independently -Cl.

124. A compound according to any one of claims 1 to 123, wherein:
-RY, if present, is independently -H.
40
125. A compound according to any one of claims 1 to 123, wherein:
-R" if present, is independently -R™.



30each -RAR, if present, is independently phenyl or pyridinyl. 94. A
conpound according to any one of clains 1 to 90, wherein: each -RAR, if
present, wendepmadent|y phenyl. 3595. A conpound accor ¢cmg:HE2010amy650ne  of
claims 1 to 90, wherein: each -RAR, if present, is independently pyridinyl.
96. A conpound according to any one of2¢bains 1 to 95, wherein: each -L-,
if present, is independently -CH2- or -CH2CH2-. 40 97. A conpound accordi ng
todany gnezﬁf & @nipouhd taecdHBing \t afiyeoms of/eﬂéldhs-1h/o1251;wﬂmfrement ig

I ndependent |y

conmpound accor dfgg Ift%re%%}agﬁeg%? J{D(H @Bfg;,lg,?wmg% négg—sY'Ylel B —dCA\:RY- and
-Z=is -CRz. 997 A conpound accordl ng to any one of clains 1 to 97,
wherein: 5=Y- is =N and -Z=is -CRz. 100. A conpound according to any one
of cl abns 1271 o Addompatued @ccordinyto asy ereRdf-claime 1-tg425,svhexein: 10101. A corrpound
according to angwe | i y( Ln is -N=
102. A conpounduacggerglg?{g I? (IJH?% %n%eﬁg?oﬁ g]g}éﬁsl clag[s;)aﬁnrafe',%l amartgtﬁ 4a|@{Y if
present, is independently -H 15 103. A conpound according to any one of
claims 1 188104 Caoppraus gecarging to anyenasefiplaimp d tpAddpeirieint |y -Rr' .

104. A corrpoundR‘é(‘ﬁfobmrdserg |*smdepgndbm|ﬂy€ﬁ -Cl, aBryel, Md, @r 13, wherei n: 20- RYY,

if pregent, is |ndependently F, -G, -Br, -1, -Me, or -Et. 105. A conpound

accordi ng any_one of cl ai s if present, is
|ndepender#§y I}é mraundgpcorwgg “2%%%‘6%%%’Hﬁdﬁﬂﬁ%@b%‘f‘ng to any one of
claims 1 to 103R Wwibpresent, is pdependently és et or iMe.i ndependent |y -F or -O .
107. A conpound according to any one of claims 1 to 103, wherein: -RYY, if
present, ol nake&%mnawccraf ﬁwaw&e&mquadzgmﬂhng to any one of
clal 51 to 103 & RY %B ent, is independently -C .

109. corrpoun ac’c! ?r{’é fd’ ﬁﬂ‘ff' &Y 3f clains 1 to 103, wherein: 35-RYY,
if present, is independently -Me. 110. A conpound according to any one of
clains 1 t181.109 compousd accortRng ta dnyporesefrtdaims 4 to N2 wehesieint |y - H. 40111, A
conmpound accor dR'™Y if eddhy, ,Qﬁ-@egéndéhW@ 1 to 109, wherein: -Rz, if present,
i s independently -Rzz. - - 112.° A conpound according to any one of
clainsg_ 1 to 111, wherein: Rzz if present, is independently -F, -d, -Br,
-1, -eH, 18Rk, AQS’E{POUDWECCQF@PQ tyany. ‘Z’JE3°f @1@3”%@%%%6 according to any
one of claims R fiirésenptieindiependeRily ;Me.f present, is independently -F,

-, -Br, -1, -OH, saturated aliphatic Cl.4alkyl. 114. A conpound according
to any on f i e i s i ndependently

- ‘?%9 %&Wd%ﬁfeo}&%g tw '1? fféa%éﬂé%ﬁrﬁ Jvﬁlf$%hcord| ng to any one
of cl a| ms 1 t o~risindepradenty -C |'f present, is independently -F, -O,

-Br, 2%, or saturated ali phat| c C14al kyl .
134. A compound according to any one of claims 1 to 132, wherein:
-J- is independently -NRN-C(=0)-.

135. A compound according to any one of claims 1 to 134, wherein:
30 -RV is independently -H.

136. A compound according to any one of claims 1 to 134, wherein:
-RN is independently -R"™.

35 137. A compound according to any one of claims 1 to 136, wherein:
-R"N if present, is independently -Me or -Et.

138. A compound according to any one of claims 1 to 136, wherein:
-R"N if present, is independently -Me.
40
139. A compound according to any one of claims 1 to 138, wherein:
-RC is independently -OH, -ORE, -NH,, or -NHR™.



116. A conpound according to any one of clains 1 to 111, wherein: 15-Rzz,
if present, is independently -F, -C, -Br, -1, -Me, or -Et. 117. A conpound
accor di ngvoeoame7mee of clains 1 to 111, wherein: -Rzz, pC/gB2080001650i S

i ndependently -F, -d, -Me, or -OH 20118. A conpound according to any one
of clainms 1 to 111, wherein: -Rzz, if-ptesent, is independently -F, -M, or
-OH 119. A conpound according to any one of clains 1 to 111, wherein:
-Rzz, dif 4@ S eAtcomipsuhdigeoaditketat dry onE,ofc@\Ar;n]s oto 13 whakeirt20. A conpound
according to a rler411, erein: -Rzz, if present, is

i ndependent |y mg%eﬁénd@nﬁ%r@Hk c(g?rﬁound according to any one of clains 1
to 111, wherein: 30-Rzz, if present, is independently -F. 122. A conpound
accor di ng14b aAyotweunsd actoxdingstolanyonenf claipei & H38, wheeein: || | f present, is
i ndepesident | y <f%Hs indflep@ddenfly cOHpound according to any one of clains 1 to
111, wherein: -Rzz, if present, is independently - CI 124. A conpound

accordi ng any one to 12 A4f present, is

i ndependeflfﬁfy °mA?8“'1523°°°K5'%WrﬂTe i&@r"ﬁ? 51$° ?%1 & e e of clains Ito
123, wher ei n: R%Mf présept éssederendentlyradsatedaliphafic Grealkyl. - 210- 126. A
conpound according to any one of clainms 1 to 125, wherein: -Rwmy, if

prese 12;53.' ng ﬁ@@@ﬁ& Eé’cord:r(mjg foCQny Griélof craims 1 %41’ WMerein:OEt, -Me, -Et, or

- CF3. ccor, (0] of clains 1 to 125 wher ei n:
-RW”L, i f pr e(si%nB prasen F %@?&gﬁ?tﬁ' ‘?\‘/P%or EE:I -Br, -1, or saturated
al i phatic CI1.4al kyl. 128. A conmpound accordi ng to any one of clains 1 to

125, wher e4a: Afc@wpound aguoediegto ariysoriend ef@imsiéd 141, whereil , -Br, -1, -M, or
-Et. 10 129. A @ogpoidad: RCiRGE nlagnﬁ)pwly one of claims 1 to 125, wherein:
-Rwy, if present, | s 1'ndepen nt y - -d, or -Me. 130. A conpound

accord’ng to any one of clains to 125 \/\herel n: 15-Rw, if present, is
i ndependei#$.y Aromprund Acm%mymf&i%sﬂéoé% WhGESDf claims 1 to 125,
wherein: -Rm khcprRESaidresdnt, is mdeperdety !;@tuFa(éd alipbatR2C.alkgonpound accor di ng

to any one of clains 1 to 125, wherein: -Rmy, if present, is independently
-Me. 133. ound a cordl ng,to a n 132, wherein: -J-
i's mdepeﬂgént?& "@P gﬁ rd| g%aTSO e&cﬁagﬁ%gﬁéghgg%héerr |9ng to any one of

claing01 to 13gachwiErdfrresent.is indepensientiyi s ef - NRN- C(=0) - 135. A

conpound according to any one of clainms 1 to 134, wherein: 30 R' is

| ndependenkyy atombnd ScGpIRGH) ;ﬁ&%ﬁamsh%a@é/ viieeipf clains 1 to 134,
wher ei n: "is_1,n ,YAI\ecorrpound according to any one of

clains 1 to 1382} é{] esqnlx 'b#“gsa?ﬂ en Ig hidependently -Me or -Et. 138. A
conpound according to any one of clainms 1 to 136, wherein: if present, is

i ndepgadenugy AMompband a8cording torpruore cafoaiajnnelimgMb veheyeione of claims 1 to
138, wherein: -{RTZR™ QeRREAMRIMNIY Bipeklino - KibrizimoNNZ C, Qilkyl)Nifkériino, or

morpholino.

149. A compound according to claim 1, selected from the following compounds and
30 pharmaceutically acceptable salts, hydrates, and solvates thereof: AAA-001 to
AAA-027 and AAA-031 to AAA-120.

150. A composition comprising a compound according to any one of claims 1 to 149,
and a pharmaceutically acceptable carrier, diluent, or excipient.
35
151. A method of preparing a composition comprising admixing a compound according
to any one of claims 1 to 149, and a pharmaceutically acceptable carrier, diluent,
or excipient.

40 152. A compound according to any one of claims 1 to 149, but without the proviso
regarding compounds (PP-01), (PP-02), (PP-03), (PP-04), (PP-05), (PP-06),
(PP-07), and (PP-08), for use in treatment of the human or animal body by
therapy.




WO 2011/ 027106PCT/ GB2010/ 001650 -211- 140. A conpound according to any one
of clains 1 to 138, wherein: -Ris independently -OH or -ORE 141. A
conpound wocordizn@et 0 any one of clains 1 to 138, wher eiPoT/GB2RI0IB1650

i ndependently -OH. 142. A conpound according to any one of clains 1 to 141,
wherein: -RE, if present, is independemdy saturated aliphatic Cl4al kyl .
10143. A conpound according to any one of clains 1 to 141, wherein: -RE, if
present, is independently -Me or -Et. 144. A conpound according to any one

of _cl ai M5ds t Op LhpoliPEEloRing Banyichold EBFHR 1 1 fug %gﬁﬁ%%gfﬂiewoviw- 15 145,
A conpound accor di to any ,0 ]y I , : -R11, if
present, is in®8p ‘fﬂ”i’@?‘%’g‘f %?Qd?'%{?iogﬁéélf{ogb}éé% |f 05), (Pﬁ%. A

conpound accor (fF@7) and(RP-88kefosthectreatmentiofacognitive diserder. mem@¥ach - RT1, if
preserg, is ingaRaranimamorydefiit, sérile dedibntid) Alzigreergdiseaser darlystage any one

f clai 1t LT ticaaSe | dently - M.
85 128?" Kscomgglégégngg?f Ighéb, iR didtd %ag? Y e dlse'a§e,'|§\@%é ently

, ng to any .one. cl al 1 to 14 .whetrel n:
-NRT2RT3 is in %'H’l?éﬁfjlsﬁa%?'ﬁg W'Q‘%’erfﬁ‘,paﬁrinﬁgtr PE'?"H%?OWK{VEIWQQ'I”RW) pi peri zi no,
or norpholino. 149. A conpound according to claiml1l, selected fromthe
f ol | owi Nng18pNPONEdFa snpARRhREOEIrRUbIangbhy obicigiast tial 195 Alittsithobytde at es, and
sol vajes ther egfy;qfv 'aqgi;'wgtCBmﬁ@l'ﬁ‘i Z’Pw.(ﬁ’%ﬁ,?’(bﬁ&&%-@p PALBS); A
conposition co Igl é)ly 2 ONEZ‘E‘P_ 8 ccl?‘r di nr% t(t) an%/a neico %Lf%' ﬂ'lse lto 149,
and a phar mace(ft7-8% (Y98 8p 1 hedvanciaqiie ot @ MedicAmanh oL 35 1510 A
net hod of pr eptieatmgnhofenenandive disardesrpensiyigraiament mgmencesfisdusediticcor di ng
to any one of géménmta, Alzheimiet diseask,@api ataya edzieincerls| disemse aptearhediatear r i er
di l uent, or exgipi A0, - ' itRBfmPdirmséral M5 1
o 149 but i (BB  ApLRseats IRERMBHARAALE, Adip SISETENTEST
(PP- 0%, (PP-o&')’P'ﬁE%ﬂ’%'%'mE’.@ﬁ‘?%), (PP-07), and (PP-08), for use in
treatnent of the human or aninmal body by therapy. - 212 - 153. A conpound
according to any one of clainms Ito 149, but w thout the proviso regarding
conmpounds (PP-01), (PP-02), (PP-03), (PP-04), (PP-05), (PP-06), (PP-07),
and (PP-08), for the treatnent of a cognitive disorder, nenory 5inpairnment,
menory deficit, senile denentia, Al zheiner's disease, early stage
Al zhei ner' s di sease, internediate stage Al zheiner's di sease, |ate stage
Al zhei ner' s di sease, cognitive inpairnment, or mld cognitive inpairnent.
154. Use of a conpound according to any one of clains 1 to 149, but w thout
the 10provi so regardi ng conpounds (PP-01), (PP-02), (PP-03), (PP-04),
(PP-05), (PP-06), (PP-07), and (PP-08), in the manufacture of a nedi canent
for the treatnent of a cognitive disorder, nmenory inpairmnment, nmenory
deficit, senile denmentia, Alzheiner's disease, early stage Al zheiner's
di sease, internedi ate stage Al zheiner's disease, |ate stage Al zheiner's
di sease, cognitive inpairnment, 15or mld cognitive inpairnment.



