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wel | as inflammtory and i nmune di sorders such as rheunmatoid arthritis,
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essent i adlscbapusem thg pfretactidnoofnoahalkdells agaiest shebacaon eficydotokicgqgents.ogenesi s to
make mal i gnant transformation possible and to facilitate rapid somatic

evol ution. 25Hsp90 (heat shock protein 90kDa), one of the npbst abundant

pr ot ei NSgRCKIESSEND TocCHIE SNVENT@ORENber of the heat shock protein famly,
up-regulated Tn response to stress. It has been identified as an inportant
medi at or of cancer cell survival. Hsp90 binds to a variety of target or

"clignt" protgi,ns, ampng them many st ey oi d hornone recept or rotein

(i nabos and tS SICEITRR RoRREY oretasig ThepaniRts St Arpfroet PP Byt ef ns. by
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evolution, 1T 1s considered as a“prom sing target tor carcer therapy. The
Hsp90 prwidet hordaah tenditorish Mhey wedoluntifet il ne d%daeiahproteddithumsfredsbéselspl ays a

crucial role in t,h? function (i)f the protein. The N-term nal donain, binding
si t 24 or However, their levels of intracellular expression increase in response to protein-

denaturing stressors, such as temperature change, as an evolutionarily conserved
response to restore the normal protein-folding environment and to enhance cell survival.
The essential chaperoning functions of Hsps are subverted during oncogenesis to make
malignant transformation possible and to facilitate rapid somatic evolution.

25 Hsp90 (heat shock protein 90kDa), one of the most abundant proteins expressed
in cells, is a member of the heat shock protein family, up-regulated in response to stress.
It has been identified as an important mediator of cancer cell survival. Hsp90 binds to a
variety of target or “client” proteins, among them many steroid hormone receptors,
protein kinases and transcription factors. It interacts with client-proteins by facilitating

30 their stabilisation and activation or by directing them for proteasomal degradation.

Thanks to its multifaceted ability to influence signal transduction, chromatin



5 ATP, is also the binding site for Gel dananycin, a representative of the
ansanycin drugs that specifically target Hsp90. The m ddl e donai n conpl et es
t he ATPaswobtieisand binds to client proteins. Finally, atrttde20G/doeg7ai nal
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t he cytoplasn1to t he nucl eus, dinerizes and binds to DNA to activate the
transcription of the target genes. Hsp90 is also required for the proper
functioning of several other steroid receptors, including those responsible
for the 25bindi ng of al dosterone, androgen, estrogen and progesterone.
HSP90 has al so been inplicated in a nunber of other conditions, such as
viral infection and Al zhei ner's Di sease. A group of conpounds has now
been identified which are potent and sel ective inhibitors of FISP90 and the
isoforms and splice variants thereof. The conpounds are




30 charactrised by the presence in the nolecule of an amno acid notif or
an amno acid ester notif which is hydrol ysable by intracellul ar

car boxyl esbenasssis Conpounds of the invention having |i pophkiB2oci/mogmo aci d
ester notifs cross the cell menbranes; and are WO ‘
2011/ 154708PCT/ GB2011/ 000879 -4.. hydrolysed to the acid by said

car boxyl est erases. The pol ar hydrol ysis duct accunul ates in the cell
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glucocorticoid receptor (GR) is necessary to maintain GR in a conformation able to bind
20  hormmone. Binding of the hormone to GR causes a conformational change in the
complex which results in the interaction between Hsp90 and GR to be disrupted: the
receptor then translocates from the cytoplasm to the nucleus, dimerizes and binds to
DNA to activate the transcription of the target genes. Hsp90 is also required for the
proper functioning of several other steroid receptors, including those responsible for the
25  Dbinding of aldosterone, androgen, estrogen and progesterone.
HSP90 has also been implicated in a number of other conditions, such as viral
infection and Alzheimer’s Disease.
A group of compounds has now been identified which are potent and selective
inhibitors of HSP90 and the isoforms and splice variants thereof. The compounds are
30  charactrised by the presence in the molecule of an amino acid motif or an amino acid
ester motif which is hydrolysable by intracellular carboxylesterases. Compounds of the

invention having lipophilic amino acid ester motifs cross the cell membrane, and are



R2, R3, R4 and R5 are the sanme or different and represent hydrogen or

hal ogen atons or C _6 al kyl, C2-6 al kenyl, C2_6 alkynyl, C _6 al koxy,
hydr oxy, wgaonn/ismogro or -NR'R' groups wherein R and R' pargB208/080878@ OF
different and represent hydrogen or unsubstituted Cl4 alkyl, and with the
proviso that no nore than two of R2, R3, R4 and R5 are cyano or nitro;

either: ( el ec al k resents A
wher ei n ydﬂﬁse%o ﬂ}ﬂé‘?t ‘ir‘é"’r;h?xy Sﬁr%%é%nfﬂ%lﬁ ﬂ?‘é‘é’@ﬁf’méluﬁ'ydrogen or
hal ogen &{-GmMuRkesadn hkceflskitt it fold néd rKENK oro&SkHe @élkﬂéﬁ‘lbram!gﬁ@hé’nc@rthe NR' R’
group where R and R' are the sane or different and rg‘gresent hydr ogen or

unsubst i Hsp98dnlgbiory| aKS}VIty ehthie somppurskie ptadongeg ad gnhancedy The campounsis

and 7. BEEhERoal o B Ry BRSO, st d 84Piollstln £ ot 2.

or 6- mnbmmmepm@woizws/mmp and Weh200%/ 81766% but(differthéréish indkat(b) fused
to a phenyl ring or a 5- to 6- nenbered heteroaryl gro and wherein

ei t her ttIhéPFFé?@rC@W@PWS hjf"%ﬂ}? aspino geid mgtifsefgrred freabioae e?gé:%mmu”éﬁoup or the

phenyl r r uted with a
oroup WSS Egée‘ﬁ’t@@‘gé"é? %géj’p"i{?‘% }M&hg Heimstal A B G pr e BB (GO ave -
- Akl dieqase start, Sv}&rbﬂmﬂpm@nﬁﬂ:lhc’ad)rkyﬂ E8RO(hay pe tivolved sothpas-dat¥éer,

al kyl ene) - NW (C14 al kyl ene),- wherein R repr s, h gen or. Cl4 al kyl; R
r epr esent§aBmsiory gnd fmpgpedisgrdesgsuph ag r%eumatmds artqmtlsAW > PROTNSISR10 (X))~ 5(Y)
RIS, 1 iheefnfsh&ALe, ulBRAISE Pl géﬂéfﬂf'c‘?%ﬂ FHBTaRkisParld s RUbY relEYD:  ALK2
represents a group of fornula Ris of formula (X) or

- C( R12) - anginpenéRis sichfis fge reldted m@ulmdegermrmdﬁlmahmt Ritomtly 4fde sanme or

diff t d t h t h bst -
T0subst | THRBT s 10 B G BC e 0L BaY BF Pt e GryBr R SE R eBbound: 1 ng
D, wher e[pags@ifion id @e@aaéd b?ca @n@@f@%m}ﬂlé"ﬁ&t@fsoﬁﬁéﬁldﬂg EOUP of S¥t@bdi ng ALk2
and wherein RL1 is linked fo ring D via Alk2, ring Di1s olptlonaly

fused t opayreptidescknovmpseatakinesi Hepsa Vﬂmlnybdla@acute ilanymatigy iagludeller oar yl |
C3. 7, car QY t ; a group - COO—l
or alnscesfg[ﬁq%%bl&pé valll ?L§ %r,egg@ gé\gﬁaﬁe%ﬁ%ﬁ%#n#{?@qn%ﬁoﬁ%l | ul ar
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stated: the alkyl. al kenyl and al kynyl 9rou ps and noieties in R2, R3, R4,
R5, Re, 4 1IL-51IL-6 6, {L-7, and IL-13, and those medla ing cellular responses such as IL-1,11.-2,

IL-3, IL-4, IL-7, IL-9, IL-10, IL-12, interferons, transforming growth factor-b, and

tumor necrosisfactor a and b. Some cytokines, such as IL-1, significantly contribute to
20 both acute and chronic inflammation. The compounds may also be of use in the
protection of normal cells against the action of cytotoxic agents or in the management of

viral infection or Alzheimer’s Disease.

BRIEF DESCRIPTION OF THE INVENTION

25
The invention provides.a compound which is (a) a phenylamide derivative of
formula (I) or a tautomer thereof, or (b) a pharmaceutically acceptable salt, N-oxide,

hydrate, prodrug or solvate thereof:



20R8, R9, Al kl, Rl12 and R13 are unsubstituted or substituted with 1, 2 or 3
unsubstituted substituents which are the sane or different and are sel ected
from hal ogenoatwwmsand Cl4 al kyl, C24 al kenyl, Cl4 al korgr/di2411aobsmy! oxy,
Cl4 hal oal kyl, C24 hal oal kenyl, G 4_§a_l oal koxy, C24 hal oal kenyl oxy,
hydroxyl, -SR , cyano, nitro, Cl4 hydroxyal kyl and 25-NR R- groups where R
and R- are the sane or different and repgesent hydrogen or unsubstituted
Cl-2 alkyl; and the aryl, heteroaryl, cafbocyclyl and heterocyclyl groups
and noieties in R6 and R7 are unsuby tituled or substituted by 1, 2, 3 or 4
unsubstituted WD 2011/ 154708PCT/ GB2D%17 000879 - 7 - substituents sel ected
from hal ogen atons, and cyano, nitro, [Cl4 al kyl, Cl4 al koxy, C24 al kenyl,
C24 al kenyl oxy, Cl14 hal oal kyl, @24 S ailyl , Cl4 hal oal koxy, C24

hal oal kenyl oxy, hydroxyl, Cl14 hydr yl, -SR and -NR'R' groups wherein
each R and R' is the 5sanme or diff and represents hydrogen or
unsubstituted Cl14 al kyl, or fron;;2 e 2f,s of formula - COCH, - COORA,

- CORA, -SO2RA, - CONH2, -SO2NH2, - CONHRRA, O2NHRA, - CONRARB, - SO2NRARB,

- OOONH2, - OCONHRA, - OCONRARB, - NHCORARg: - NRBCORA, - NHCOORA, - NRBCOORA,

- NRBCOOH, - NHCOOH, - NHSCQ2RA, 10- NRBSO2RA, - NHSOQ2ORA, - NRBS020H, - NHSO2H,

- NRBSQ2ORA, - NHCONHZ, - NRACONHZ, - NHCONHRB, - NRACONHRB, - NHCONRAR13 or

- NRACONRARB wherein RA and RB are the sane or different and represent
unsubst i VOPEH C1-6 al kyl, C3-6 cycloal kyl, non-fused phenyl or a non-fused
5- to 6-nenbered hgtgm@ak%bmopnwﬁwxﬁnd RB 15when attached to the sane
nitrogen atomforma non;fused 5- or 6- menbered heterocyclyl group.

When R12 and/or RIB'RépReashR’ arpéhesamgtes differeritand sepresenbhygiaegenior ut ed or

a, adigubstituted g ine.ar Ci este u f i,onal groups
in thSZse R12 and Rﬁ%&%a? 36‘&5 %a%"%%ﬁ%fgf'%@# %’g{f}t%ﬁna\?\]f)m%)bbé‘%%& to the
person skilled in hkieosy, cydnvahitiohs -R& R Ergioups miieegh ®dandRenareitted 1 n
relation to a functional substituent in a side chain of an a-anino, acid
means a derivati vesagie & diierantang denretrahby dipgcarprivasuhitisted¢ 4alky), and
nonfuncti onal . Sui i 1 be3descry r

The conpounds of tﬁgp}}%\}gﬁﬁgﬁﬁkgﬁ?%ﬁmgﬁ%ﬁRvﬁgﬁ %gd %%?g?%gaogl e by an
intracel l ul ar car bwxy] est erase. Conpounds of the invention can cross the
cell .25 nenbrane, .gnd, if in the ester form can be hydrolysed to the acid
by t¥e intracellul g ®tar boxyl est erases. The pol ar hydrol ysis product

accumul ates in theﬁipe! | RSisRERCclel YAES, NAkyl HAR ¥preseats ARIR? @el | menbr ane.
Hence the HSP90 activity of the conpound 1s prol onged and enhanced within
the cell. Preferably thehegewddamdR ofre thesaingwediffesent andreprsentiaani de
derivatives of 30fornula (1) or,tautoners there r r eutically
acceptabl e salts thereol?xdg‘?%né)ﬁgfi% P %grggia%f ag(glﬁ‘eég%yltﬁé“‘ @Egngg’ta(?‘()“n provi des
the use of a conpound agkéef, hpddxpbOMRIRT” fivap REhRty RCAndr R afe the s@nk canent

for inhibiting the activi t,%{ of HSP90. More )
15 or different and represent hydrogen or unsubstituted C;4 alkyl,

and A represents a phenyl ring or a 5- or 6-membered heteroaryl
group and is substituted with a group W; or
(i)  R®and R’, together with the nitrogen atom to which they are

bonded, form a 5- or 6-membered heterocyclyl group which is

7
iy

20 x either (a) unfused, or (b) fused to a phenyl ring or a 5~ to 6-
membered heteroaryl group, and wherein either the heterocyclyl
group or, when fused, the heterocyclyl group or the phenyl ring
or heteroaryl group to which it is fused, is substituted with a
group W;

25 - W represents a group -Alk'-R;



WO 2011/ 154708PCT/ GB2011/ 000879 - 8 - preferably, the invention provides
the use of a conpound as defined above in the manufacture of a nedi canent
for use iwobweaatsimng a di sorder nedi ated by HSP90. In a fartdeoiiaepset t he
invention provides a conpound as defigned above for use in treating the
human or ani mal body, or for use in inhibiting the activity of HSP90. 5

More preferably, the . jnventi onlbpr@vi es lg{le use of a corrp@,lnd as defined
above for usein trh FREESERLS B0 rft i S &FEHR Ohd &P ey HSP90. The
invention al so proykgese)aNRNAT NBAOHENS AWhGORIOSEpe Sty deboca @R, ,Ses a
conpound as defined above and a pharnaceutically acceptiable carrier or

di | uent. alkylhe conpounds with which the invention is concerned may
be used for the 10,nhibition of IS%SF 0 L Vi _ex vivo or in vivo.

The corrpounds'_ of t ééhr%\?}el{r?tal ﬂu%reogrf“sl%(\(&?t&)ul arly useful in the
arehritls. e gSKsouRiS of the Inibntion are also partioularly
useful in the treatr _n?of cancer, in parti ar breast cancer, ovarian
cancer, pancreatic @ancer and hepat ochhN ar, 1%car ci nona. I'n one
aspect of the invention) f,he conpounds>of\the ynvention nay be used in the
preparation of a conposition for treatnent cancer (for exanple

nonocyt e-deri ved canceyrg), inflamatory and i mmune di sorders such as
rheursatoid arthritis, oriasis, Crohn's diY9ease, ulcerative colitis,

system c lupus erythepptaosi s, and disorders related t ngi ogenesi s age
rel ated macul ar de%ehgﬁggip(r)eﬁ,bntdlregﬁeesfj liltga?’@?ﬁoﬁglbgﬂoﬁﬁ/ora%@‘“b%gglré?‘%ﬁgosi s. The
conpounds may- al soAhé rqireséﬁgdgtow@fﬂohﬂﬁlacctm'ﬁ)(w?mnm i€6f fofm@gai nst the
action of cytotoxigc agents,or in the managenent of vi infection or

. al i
A zhei ot 57 D sease) SReCHEAE MHIBR LSt R Q o BhSIMBL A, GRi ¢ he
i nvention i s conce : iphibiti on { 0 tivity
I nhi bition of HspQ%ngg%r?iE#?rgy% %hééﬁg%&gﬁﬁdé%n?}rtt{l?ggﬁgnsél@gsf()%ﬁ\#ari ety of
di sellses, i ncl udi ngbstitutedpr old-disutstitnved glysiaaseglyaimb estsr canmgmindy( i ncl udi ng

mal i gnanci es of the nocytic cell |lneage, e. j uveni] e nyel onobnocytic
| eukaeni a) and psofftast ¥, gfﬁcﬂr?/sﬁptui -ﬁg%dpg@a%rgd E‘?fjewcﬁ‘[s.‘yi-ﬂﬁ%ngdon' S
di sease, neur ogene&ﬁﬁﬂiﬁ% HIRBARERYEGH @Sisﬁir%cgﬁt%ﬁg%cllié%??an@ﬁﬁ@gw“e

di sease such as 30rheumatoid arthritis (including systemc juveni
i di opat hi ¢ art hri tisoptiomniillylfasedgo alseeamd trivigeginpaisingiagdasy, 54 tofd-ammat or y

di sease, cardi ovascul ar di sease therosclerosis, primary. biliary.
cirrhosis, V\égenermgmg?rﬁﬁthgms ¥’ Caé‘ﬁ"c?ylﬁé?f s'nﬁol6éﬁlﬁﬁ’[b8rre§ hgt?&(ﬂfé'f:%%\’ of WO
2011Y5154708PCT/ GB24141/ 000879 - 9 - infection. Particul ar exanpl es of

di seases treatable [y inhibition of HSP90 activity are cell proliferative
di sease such as calcas agrovel-GOGH onen esigianeurswhish 13 hyalrolysabls /by enecedl |

a8 ) 0L APPSR RIAIED PIDIRUNEI %! . 1 ese
such as Al zheinderlseréins@asss otherwise stated:
- the alkyl, alkenyl and alkynyl groups and moieties in R% R3 R* R’ RS,
20 R%, R’, Alk', R™ and R" are unsubstituted or substituted with 1, 2 or 3
unsubstituted substituents which are the same or different and are
selected from halogen atoms and C,4 alkyl, C,4 alkenyl, C,4 alkoxy,
C,.4 alkenyloxy, C 4 haloalkyl, C,.4 haloalkenyl, C;.4 haloalkoxy, Cy4
haloalkenyloxy, hydroxyl, -SR’, cyano, nitro, C;4 hydroxyalkyl and
25 -NR'R"" groups where R" and R"" are the same or different and represent
hydrogen or unsubstituted C;.; alkyl; and '

- the aryl, heteroaryl, carbocyclyl and heterocyclyl groups and moieties in

RS and R’ are unsubstituted or substituted by 1, 2, 3 or 4 unsubstituted



5aut oi mmune di sease such as rheumatoid arthritis (including systemc
juvenile idiopathic arthritis), haematol ogi cal disease, inflammtory

di sease, woendimsamsul ar di sease, atherosclerosis, prinmarpygThiB2armos7o
cirrhosis, Wegener's granulomatosis, sand the inflammatory sequelia of
infection. Autoinmmne disease often has an inflammatory conponent. Such
condi tions 10i ncl ude,  acut

di | |
posi tive di seases, %Bﬁg\éqn?§se:lj$zeégf§(§% §a s g’g: %’é’%&éﬁ/g&lﬁ?%lrgsé a‘p%Yﬁ\Il gue

syndr one, dysautonem@lko@w%maﬁdeﬁweuam{énylérskrjlgﬁmaglk§p@39yl itis, aplastic
anem a, hidradenitis suppurativa, autoimmune "hepatitis, autoimune

gopBorl tis, I f:el i acha!ﬁ)&ﬂ@m’é ClMﬁfal(@H‘WHY&Zﬂ M@ékenallogadlg@rom&n s di sease,
i abetes nellitus 0 .0 t.ce ar it
gl oner ul onephri ti sﬁ)yd? g gu ?Ylggindigmﬁggwg Ve hg‘ a‘é‘gf{ is e

Qui | Ismin-Barre synﬁmra,dlﬂfasim amtrepraseﬂtss@a&genUenmbstﬁﬁiwrﬂlglancyp,t&pur a,
Kawasaki's di sease, systemc us erythenatosus,, M crosco |g colitis,

ni croscopi ¢ pol yarff@emlstlbséltuerﬁt OEB‘HEe@Qp% PO e %@3e»a‘§ Rl tiple

sclerosi s, nyasthe [ra PEORIIPRAS 1 nge o BC
neuritis, Od's th;/ar(%r\}%ftrg?sNgg’rrphr glsglg S kt Iﬁg %o’dgga Rg%l ynyal gi a,

rheumat oi d art hri tiGCOREL 1 -©CANERA sy@fﬁmN R ,S]NI&@R ,S-I\ﬁi}armRﬁre, t enpor al
arteritis, Wegener' w QnBg oi e c aneni a,
intersti ti al cysti tﬁ%go%%{ﬁs@@ \r@%%éh H‘ZTTEB%PP Zi{gr dosi s,

scl efgpderma, ul cer a4, re! INIISO,GRY }(I'RtBSb'zGH -NHSOzl}I QN)?VSO oRkammat ory

condi tions which may be treated wth the conpbunds i Avent i on
i ncl ude, for exaanI‘HiC@b&bbndﬁl&A(ﬁ@NszNH@@NﬂKB M%’?@@Nbiﬁ?om tis,

endocarditis, 25fi Si gtitis, hidradenitis
suppurativa, iri t|$ﬁ¢9m& tq} Qﬁ%ﬁ?ﬁ% lg rsqﬁ'& dia’?‘fg ABRFIET S otitis,
pancreatitis, parodjffeieht aBlepREEH uhSubsR@Edd QNI SC; PRRIANGA, trof- pI eurr tis,
pneuronitis, prostatistis, pyelonephritis, and stomatisi, transpl

rej ection (invol vifigedphsasiora - @geddméyrnembved heth@arytl or|Rimapd Ifsancr eas
(e: 013 1ot cel | Shyc bang TG A, SOLRER:, SERIPOYE n8lfi0 k] 00ralLs,

ski n%om)graf ear val've xengra SEW Jm'sie ness and graft VS

host di sease), acultnempaadhetatdcyclgl gmbponl C pancreatitis, acute respiratory
di stress syndrone, , exary syndrone, congenital adrenal hyper pl asi s,
nonsuppur at i v&¥TERR o e R fﬁl}fﬁéﬁ*’éﬁ}e&e%ﬁbéﬂta@%er%R‘éélubﬁ“ftﬁe AT, WO

2011/ 154&9&?9&@@2&% ongl%%e est(],'ro o‘&ﬁﬁ%&%?ct ofti! r 4 1B dﬂ%e'"s’@k“dxﬁ

her petiforms, re er errarru |at ernmatitis
sebor r heRE gleupsatayt besprosezdo hahlldre lmewarm ithedl peadoinesk dlied im tierairt that, théor onchi al

ast hy)a, contact de itis icd matr dru hypr nsr tivity
r eact] on$rm téPT é‘icé‘?dtcz%ﬁj“é?ﬂ:ﬂr\‘ifapg’%to% on §‘§bsﬂ Kfhal mi cus,

iritis a@QnﬂbJé&&ﬁ%%ééd&xvaﬁG@@H&ﬁ QlslibYtdent wﬁ&h'x?sﬂb@ﬁﬁhéllysnorﬁynpt omatic
sarcoi dosis, fulmnating or dissenm nated pul nonary tubercul osis

chenot heﬁlaptyonai dSwifshtctir @tet:mn&gibun%lwdb@nd&scmnddema in adults, secondary

t hr ombocyt opepi a i n ad red aut ol anem a,

| eukaem a and "y‘f%“??é’&ﬁg fsth%lglvg{l lon%’\%at"éaln% hm?‘?’@%‘@ﬁ%&“ regi onal
ent eri ti mtracdlfubir QaiboREest@as | Cdrhoundsl bf he |11@veﬁﬁb1€ézﬁ§dr§ss thde@Qni ¢ obstructive
pul nonary di sease, solid 10organ transplant rejection, sepsis, primry
bili&ry BEmprAge; andgib in theiesisr {ora cant bshysigolysed to the acid by the intracellular

carboxylesterases. The polar hydrolysis product accumulates in the cell since it does
not readily cross the cell membrane. Hence the HSP90 activity of the compound is
prolonged and enhanced within the cell.
Preferably the compounds of the invention are phenylamide derivatives of
30  formula (I) or tautomers thereof, or pharmaceutically acceptable salts thereof.
In another broad aspect the invention provides the use of a compound as defined

above in the manufacture of a medicament for inhibiting the activity of HSP90. More



chol angi tis. Preferred treatnments using conpounds of the invention

i nclude treatnent of transplant rejection, rheumatoid arthritis, psoriatic
arthriti swobypeisizodi abet es, asthma, inflammatory bowel dicseaRer/®ysbem c

| upus erythematosis, and inflammati o, 15acconpanyi ng i nfectious conditions
(e.g., sepsis), psoriasis, Crohns disease, ul cer at| ve colitis, chronic

obstructive nar dj sease, scl ero c dermatitis, and
graft ver@ﬁ@%ﬁb@ %‘ﬁ‘é’é‘ pr%gesgt}j Hfﬂp a‘@&?ﬂ?&ﬁ F‘eaﬁ oYMt i on may be
used in &Qﬁufhétﬁﬁtdﬁ%ecﬁéarﬁér@ﬂﬁﬁkémtréﬁin%%tdl%?derrmw Aspoghritis,

psoriatic arthritis, asthma, inflammtory bowel diseas€, system c |upus
eryt hemat osi sln afurthemdspeetias lnamtloﬁmrawdmﬁ)mlypm@d ianflefotedabsvefondid i ons

(e.qg., se oriasis hns di.sease l.cerative.col chronic
Obstr et TRt XS Buintl BORY, of 131 ER Bt i & Sl Ao st Tt P “ana
gr af t5 vexpuspiefesdblglith€asention provides heRk&H6f a SirBfRMAad déﬁ&édclfbo{ré\ﬁ)r%@émou nds
of the invention is in the treatnent of cancers, in partlcular in the

t r eat menid tesRtipg %E‘FV%W@@#SOTW%WélﬁteéMdﬁmopancr eatic cancer 25and

h Il ul a Al t hough
he above der | B kLA py A et el PRt R mrBP L o

30wei ght compound apdefiresdaibbee arida bhmawmlbalgemélﬁhblebam@t@d@isueﬁf medi ci nal
chem stry pragtice, that the con&gunds with which this invention is
concerned sholc9mRANNASWER yhigh e irgientions cqpcerrdumay Bnuspddor ther e

prefgy abln}{ I-?Sl‘df)zp{%t@%g {ot54708PCT/ GB2011/ 000879 - 11 -

The al ky bllP'thkenyI 1 \%)P%%:)% and noieties in R2, R3, R4, Rs, Rs,
R8, RO, AI ki Tlfél@mpuﬂmﬁﬂﬂf the mvtensmbm:laiwtpemoutarlyutssﬁﬂ hwheakemrtehtdf 2 or 3
unsubstllgt ed sub tuen S.which are tgq%Esarre r djfferent and are sel ected

from hal & M‘B g thg (eatmeny ol ghgumator 1§ koxy, C24 al kenyl oxy,

Cl- 4 hal oal kythe %cﬁ'ﬁl‘iﬁ@f the Mentlé% aﬁ%'pgﬁiclﬁ%by usg%flmhtﬁle ARhRAYHOXY
hydroxyl, -SR, cyano, nitro, Cl4 hydroxyal kyl and -NWR' groups where R

and R asancerhia peatiqulasrbresist ¢ancern bvaiiag capgr greateatiy cingefeanddepatnealtudari t ut ed
21 Yl UnI ess otherw se specified, the substituents described above
are psaeferég y %t hemsel ves unsubsti t ut ed Preferred substituents include

hal ogen at onslnajie a%e‘ét af thy invefidn, ah&kediypounds 6f thO alveaion mexy e akddghl yi OXy,
Cl4 hal oaI kyl , al oal kenyl ¢14 hal oal koxy, C24 hal oal kenyl oxy

hydr oxyl th eﬁéﬁ?é@ﬁ%o éyarﬁaoswrtfoestre@fzﬁnh%naaf@réfqzwwnnimnmmwﬂw@ny| Cl4

2!31% E)?I%in?‘fg{?e)?ent ancl presentsd#%dﬁrsg%{rﬁzﬁgrpﬁ&%ﬁﬁigﬁtwpe preferreldS the

substi t u@mhs’sidimlasadalchaitx@gealmi:iyhteﬂnlcy\hpus@%hahitemy,la,nd aﬂs@rmemw

hydr.oxyl , Cl4 hal pal k¥ 522 al ken C14 hal oal k 3/ and -NR R
V\her%ﬂx tyangiogenssis aeg Telatg §?§ﬁ\glab CEFPeTa ?%rﬁiﬂa H‘Eirert’é‘BP@ ARd hydr ogen or Cl1.2
al kyl.  NyjagmirRfR! r"I@l@ c§h'xB§&ﬂéle§£}I aﬁs@ﬁ@oiﬂﬁle%%ypr&@&%%ﬂﬁo%ﬁ%e@df al kyl,

Cl4 al koxy, hydroxyl and -NR R' “groups where R* and R' are the sane or
di f f er eragamstithe eptiarsefintytdiguic egams or in the management of viral infection or

Alzheimer’s Disease.

As mentioned above, the compounds with which the invention is concerned are
25  of use for inhibition of Hsp90 activity. Inhibition of Hsp90 activity is a mechanism for
treatment of a variety of diseases, including cell proliferative disease such as cancer
(including malignancies of the monocytic cell lineage, e.g., juvenile myelomonocytic
leukaemia) and psoriasis, polyglutamine disease such as Huntingdon’s disease,
neurogenerative disease such as Alzheimers disease, autoimmune disease such as
30  rheumatoid arthritis (including systemic juvenile idiopathic arthritis), diabetes,
haematological disease, inflammatory disease, cardiovascular disease, atherosclerosis,

primary biliary cirrhosis, Wegener’s granulomatosis, and the inflammatory sequelia of



or unsubstituted Cl-2 al kyl. For exanple, particularly preferred
substituents include 20 unsubstituted Cl4 al kyl, Cl4 al koxy, hydroxyl and
-NR R' grwopsiviseroe R and Rare the sane or different ardTicoesmed?o
hydrogen or unsubstituted Cl.2 alkyl g _ When t he al kyl, al kenyl and
al kynyl noieties are substituted by two or three substituents, it is

f d that not . t hap t bst it | f d
DT kL B L SHOSL LL SO 80 LRGP LRI Y0 2
cyano aneklﬁpﬁahfemwe dlseasesﬁ§hw@aacé}qr&mmgamﬁlgxﬁnakmthgmecﬁfc dmiety is a

| i near or branched al kyl gqr,oup or noiety containing from1l to 6 carbon
at ons, flimeags.arg) juvenilemy mgrlocgmlpp\kaﬁmlﬁbaretgsonms,@pmghgamm@mscaseo 4

car bon at o Cl4a al k |nc th et h n- propyl ,
b opy s H RS (st Rafpifier g B3p et T AR gR R b e &
30 tvwp aehitc)ﬁinﬂ‘ﬁﬁie&ﬁse@& ACR apfiRa/atoid mmgr(ﬁwmdlﬁg@sﬁhﬁajuvemlleelw@atmy be the
sane or different. WD 2011/154708PCT/ GB2011/000879 - 12 - As used

herei n, ¥thrgish haeeatalpeicgt disgrserinfignemetpry disease, Gaedipvaseulpt diseasd al keny|

group OratHé}‘o Jlé’ro%}ggﬁa\f%gﬁ a@‘ag}@ﬁﬁﬁ WQ%ntg glaﬁuf% ?'os?sf ar’[Fd fhg Eor Z

stereochem's e a and C |ng carbon atons,
f or exanjplflameatit seuelayf infgctiop. or noi ety cont ai ni ng from2 to 4 carbon
atons, such as -CH=CH2 or 5 -CH2-CH ---CH2, -Cl12-CH2- CH=CH2

~Cr- CH Cr+ Criutomeine fiesass ofirhasfn infpmelorygyrpepent FHChioRBYILORT dance of

doubfy V‘ﬂ@fu e hite éﬂsge?ﬂ)ﬁte@fog&ﬁﬁm%x%alﬁ’sreeﬁﬁgA bé"snzYnglQéé s BBgErgRy be the

sanme or different herein kynyl group or noiety is
ali neardlseashr@hagbvédmhslcyd;rbmg fﬂmecyndmmei@ysamnn@nm agephabomgelits, 6 car bon

at onms, for a | e | k 1Q..or containin from2to4
carbon a S Pr‘bcijl %%9‘%‘/ "E;‘g HgadFIHEf’ E}H’é’ulr %W‘ﬁ"é‘-’@g -CH, as
vel | as ailnoﬁﬂﬂm% &thyﬂi% celfae e hse] rr&l“aﬂfn@é? l?)ﬂowe?diﬁ@d%,\/(f%hn s%héé@sﬂ:t ynyI

y

4-pentynyl, 2-hexynyl, 3- hexynyl, hexyn hexynyl . For the
avoi danc@absitesqoeltus tyweek, §ammuay wye, gt gell e@erar%gbmgémenhnna group, they

nay t di ffer her 1 6 g group or
noi ety |§°°£ﬂ%| nea?sycglgr%? %u A%#enlgu%lrou e7Sry nﬂ{()g asqlxﬂo?e§arrpl e acCli4
al kyl enedlgera@uﬂ{@bchrsbmnyem Eﬁ@mﬂ Eawabilliy dese s E&sk@:ne,l sefyl‘ﬂb{dnﬁwsus

n- propyl ene and, - C( CH3) 2- groups and, noi eti es. used herein, a C2.6

al keny| emérgicapip colitiydrieoycopic rplyaricaisis, aixed P@}ﬁ@ﬁw Byskedipeaspenyliplén or

t I 0 | ud
", e s bRaS bERRKAS I ER R QndfphEnpic R QRIES Mherein,
a CZ 6 atlhmdndnhsgrperrqphrgup, ol yantetigs yod@a,@oﬂymﬁaglagﬂmenhmamdmdumlsk&mdrene gr oup
or r%l etcéndf or g grn%hgsa C24(E%elnl§ %I%grégl&g,h&f:gqq%;sg%éf : ?F‘Sat Ies i ncl ude

tYIOI cal |%t&ﬂhﬂ!ﬂe0ﬁemf>iyﬁ@%hé}ﬁpa, DRQSRDE c Ptitik QSJin@%hsegéAﬁmkﬁm% %EM‘ a G _6
al koxy group or C2.6 alkenyloky group 1s typically a said ClL_6 alkyl (e.g.

a Cl4 al sepojdagisosqlerodermasulcerative éoligiskandyitiign.g. a C24 al kenyl) group
respectively Yhlfh aafinfiédeheRbSs SRicR NI RhRTwith the compounds of the
invention include, for example, appendicitis, dermatitis, dermatomyositis, endocarditis,
25 fibrositis, gingivitis, glossitis, hepatitis, hidradenitis suppurativa, iritis, laryngitis,
mastitis, myocarditis, nephritis, otitis, pancreatitis, parotitis, percarditis, peritonoitis, s
pharyngitis, pleuritis; pneumonitis, prostatistis, pyelonephritis, and stomatisi, transplant
rejection (involving organs such as kidney, liver, heart, lung, pancreas (e.g., islet cells),
bone marrow, cornea, small bowel, skin allografts, skin homografts, and heart valve
30  xengrafts, sewrum sickness, and graft vs host disease), acute pancreatitis, chronic
pancreatitis, acute respiratory distress syndrome, Sexary’s syndrome, congenital adrenal

hyperplasis, nonsuppurative thyroiditis, hypercalcemia associated with cancer,



A hal oal kyl, hal oal kenyl , hal oal koxy or hal oal kenyl oxy group is typically a
sai d al kyl, al kenyl, al koxy or al kenyl oxy group respectively which is
subst i t utwo 2om/semsor 30nore sai d hal ogen atons. Typi calPcyiGB2011/0®0879
substituted by 1, 2 or 3 said hal ogengpatons. Preferred hal oal kyl and

hal oal koxy groups include perhal oal kyl and per hal oal koxy WO

2011/ 154708PCT/ GB2011/ Q00879 - 13.: roups such as -CX3 and .- OCX3 wherein
Xis a sACAEUSGERIoHE ST 07 beRaoraRc B G naHA TS RE O LAe " ag
used her @iriatifs, Sdbriméely dxmatitiy keadbii Br p&remnisl alRgi@tHiNitis Hronthiaubst i t ut ed by
one or nore hydroxy groups. Typically, it is substituted by one, two or

t hr ee hyatlongs conteetidssmatitise agepip dgrmititisj drug hiparsengisevitbieaetionisralleegitiy dr oxy

group. . . Use erei a b- or.6- .menmbered. heteroaryl group or noiety
< o ronseye O Rirfes Dot BB RSN SRR o' Febst one

het ersoat gidriofedinitix 8 eutitis, Zymptdthatit safjoRlosR] Rilfinaifg 6€diednfinaed 0, S and N.
When the ring contains 4 heteroatons these are preferably all nitrogen

at ons. EREWSNEY thhessulends ¢hsmorkarapys idigpathie thygmbesyfepenicipurpyg iy pdulishi azol yi |

i sot hi az : s ri . i.adi azol yl ,
oxadi az oﬁ%%/%@darxﬁﬁﬁ%ﬁ%@ Sgéﬁﬁgé‘?dﬁy?éﬁ‘%?@%ém‘w g%/e?llé&z{h\cy , hﬁ?l azi nzl and
t et r azol lghkagmoamsd lyfiphemyb in qaipits,cdcyte, leukae iz efl childhddal, sspidnal entestdd, hi azol yl ,

pyrazol yl, oxazolyl, isoxazo|lyl, triazolyl, pyridinyl, pyrjdazinyl,
pyri ni di FYPIMEBRIC F%&ﬁtlﬁwﬁéﬂﬁfﬁl&rw%cgﬁoemhs@eetws.pgfmwm disgase Pfdazol yl,

t hi |y, i i SVA : 5] | i rj azol yl
pyr ?1?? ny(:’r,gaﬁp{;%i;% !i@ltz f\gf/éléfnog’&r% P%‘Ig ir%il/alry gﬂﬁ%ﬁg%%% @%}?‘gﬁ‘gssﬂeﬁ?ﬁt}‘@ preferred

groups ashelangitenyl , pyridinyl, pyridazinyl, pyrimdinyl, pyrazinyl,

pyrrolyl and grirazinyl, e.qg..pyridinyl ridazinyl, rimdi ,

oyt azi yl - oy P B s Gamtpoihos o E G BEhAT b el ¥, 7. roper e
het er oCygdngplaBt 1@}4RtiOf, rARinitdidiaPthAitisl PRoddtREhki€is, ur dhRgesOhsthgat ur at ed
CA-7 carbocyclic ring in which one or nore, for exanple 1, 2, 3 or 4, of

t he car bioflammstay hpwel dipiase sustomicHupusasyibepatosiscanddaflammaiion 0, S, S(0) and

S(0)2, L he. r . Qs . Q LS.optionally
- epl 3ccdrby BT nPRRo B cdlfonlie . Serb RS AR, ERIRR B Tk BB | 0
car bon agotitis, dhsortie pbste dvdipyulmogirgliseasd, BYutipglé seléioSiy -atofit démiaitlsyandnl y one
or two (nore pref er%bly two) such carbon atons are replaced. Preferred

het er ocy@pif vergrplpss dispdses Fopexample. sompriedsed thicingensiopanay beghssd pra the

Sui t abl et as.d.n ok oxet anyl ,

Chi et anyl" oo R bl R pC I RRloR e RS e G

t hi azol idilaminatdrg bowelbdisdase] ispstemictlepusahrytiembtosiaand, inflahmatigdr ot hi enyl |

O I I N B T P
30net hyl @nesli BXHREsBYucti € FMIRARE dReUf aiytiple Ea%r@gﬁ@,rata&gb P%atitis, and

S- oxo-t hi onor phol i nyl, S, S-di oxo-t hi onor phol i nyl, norpholinyl,
1, 2- di oxgsh@ngisus hostdigeaskol anyl, trioxol anyl, trithianyl, im dazolinyl,

pyranyl, _pyr 3ol 0be oL QXOLARY bompdl Q¥ 8F e 3hliGh fth wnehbatm¥ of
cancers, in particular in the treatment of breast cancer, ovarian cancer, pancreatic cancer

25  and hepatocellular carcinoma.

DETAILED DESCRIPTION OF THE INVENTION

Although the above definitions potentially include molecules of high molecular
30 weight, it is preferable, in line with general principles of medicinal chemistry practice,
that the compounds with which this invention is concerned should have molecular

weights of no more than 900, more preferably no more than 600.



- 14 - pyrazol -5-(4H)-onyl, 1,3, 4-thiadiazol-2(3H)-thionyl,
oxopyrrolidinyl, oxothiazolidinyl, oxopyrazolidinyl, succinimdo and

mal ei m dowgroups4asd noi eties. Preferred heterocyclyl growgs20r1%00879
pyrrolidinyl, imdazolidinyl, oxazolijgi.nyl, isoxazolidinyl, thiazolidinyl,
i sot hi azolidinyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,

ot per i dimyl s oA st el kiRl e ramiagties iFR 6 Ror Sha TNy Roand
mor phol i RYIAIRY, ®PsnPRY 2FDIRLbRButed/BF SubBii@fearwigt],Ned ey @RMBdithte@r OUPS are
pyrrolidinyl, imdazolidinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl,

| sot hi azsibsttueyts Whigrase dieisaing r diffsirens and reyselecisi fromulalpgdn atoms and

hexahydr Lo din LO hol~4 n phol i r noi eti es,
mor e 10 GPLHTGH Mo PN Gk BbrRnaton Bl coh Rl RURR

pi pers di gyJ haldl&yadh dlo@Réehyiexe hydioyly *SRY| eyany)] nigb.00 Aekyalkyet i es.
Parti cul aH ; r ef g?r (baﬂ g?oups i ncl ﬁdemgiypgrr} i ny’: nland lgf/}??lol idinyl. Wien a
het er ocy@‘%f’&‘%?‘otﬂé"@ﬂs whsreRy and Rf ' are thersgmg 96 diftsreny aad prprgsentrhydragent ysed to

2t urt heg, BaRftuedic, | A0 THIBSRLARLSLAR, oo boich O QOSBRI Bl

het er ocycl group. gfoup or noiety is fused to
anot her ge prgferably thaysebes funsddtituteda f urt her phenyl or 5- to 6-nenbered

het er oaryl group, re preferably to a phenyl grouyp. Preferred fused

het er ocycl yl gﬁﬂgﬁ‘-&‘ﬁg%}‘?ﬁ{‘ﬁ‘&?aés et halpgen gtergs ﬁ%&méﬂﬁyh C:.s alkenyl, C1.

2, 3-ffj hy %Hclg Ly w1.25,3-Hal - gt |

2, 3-gji hy%&o énzg[gl(qzl(]gl'gtnﬂil){'(a)‘zpocl1 slqﬁldélkgl’?c A h}gyrag%éﬂzgfﬁr?sg%? ﬁ’ik%lzaéfyl and

2, 3- di hyblodkeybixg] bydaaatl emercdpto2Qa@nbydroendoddixysliyh£akyl . More preferred

fused heieyocycl yl. groups. i.nclude.indolin 4 soi ndol i nyl st

br of er Al oR et By RRS10h10CC: Ekenbifio, g aShck’ BRVBoabrngERdugh ¢ he

above defidRt iiiRe s@the bedigeRat ¥hd RPFLsERS BYRE6Y& otlC Qrapips refer to an "N

noi ety which can be present in the ring, as will be evident to a skilled

chemi st the NVareoprefaried stlestipreatsoneludeihdlogennCh b alkak Ops alkentls€i+4 uent as
25defd ned, bel Lf Rt aghed .t of j n{,o-hg atons via a
si ngige b%hﬁo R B\/'\Qroxylpg “hislaégﬁ&@r gﬁﬁgalggl@y%é‘r}gg%%ﬁ %l gr%dhlg gr miety is a
non- ar onahéreinsRtaddR e dreQhe sHnsadUTi fleredt mddepresdnd Bpdrogergor @i dbigylf rom 3 to 7
carbon atons. Preferably it is a saturated or_nono-unsaturated hydrocarbon

ring (i.Morgpreirered spsyitucais age alggen upsrbsiaiiedrivialladi eraatkeravhyoxrom 3 to 7
car bon ag,@"n{ﬁ_ iR’ 4 Vi r Exanpl es
i ncl ude cyc (%{pgg’rpﬁfn?ﬁsg&%rggut% R C{/}gf}%psgﬁe%rﬁgﬁegéig%gﬁo e%??ﬂgﬂg@%eﬁei r

nono- unsart unsabstithiteda€Ci palkyl, Foperarpples patidudarlyyprefecied pebsiplensnidcloge | ohexyl . A
C3_7_.carbocyclyl grou r, moj.ety also inc ,C3 7 carbocycl ,groups WO
207 16 S rpabeHeb B0 1kab6are KOYeRaih A VX R emes WBE8 BBU& but - wher ol n
one or NRLehd dal dr A MAQEN 13N PEpradett ARROSNSH uBYulRLAKQUP, - fkf) - . More
preferably one or two ring carbon atons (nost preferably tw) are repl aced

by -C(0)-. A Pihen greradklylsalicénydaediplkysyl menictiegarawwbstitutaddy teoeathseeycl yl  group

' .S f . [ f d f h I,
5. 1o o Hindur e AR Bt ey o ERR i T r g Gomith

exanpl e idd iRy, Meré peedablo, bt indré feh opb etibstitdentig selétteé Kofidyany ahdised
carbocyclyl group is indanyl. Mre preferably carbocyclyl groups are
m)no%SycI MEo(i . e. non-fused). Unl ess otherw se stated, the aryl,

msubst 1§ ut oo Br iRt Ty O bicl i RRCALE oL Ry nfup
or moiety containing from 1 to 6 carbon atoms, for example a C;_4 alkyl group or moiety
containing from 1 to 4 carbon atoms. Examples of C,4 alkyl groups include methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. For the avoidance of doubt, where
30  two alkyl moieties are present in a group, the alkyl moieties may be the same or

different.



10substituents selected from hal ogen atons, and cyano, nitro, Cl4 alkyl,
Cl4 al koxy, C24 al kenyl, C24 al kenyl oxy, Cl4 hal oal kyl, C24 hal oal kenyl
Cl4 hal oavbasy/1s€@4 hal oal kenyl oxy, hydroxyl, Cl4 hydr oryaldssbii/ooedsand
-NWR' groups wherein each Wand R' i_gothe same or different and represents
hydr ogen or unsubstitut ed Cl4 aI kyl, or from substituents of fornula -COOH,

T sl i B P L
- NRB ,leasMﬁ@o%l bONRBSCRIRAE or'¥ el EiRthistryNRBS020H,

- NHSC2H, - NRACONH2, - NHCONHRB, - NRACONHRB, NHCONRARB
or - NRACENRARBplitablegind cmtammg fremz: te 6 dacbonatems forkamplent, anliem0r epr esent

5 Vo 6. HENG er <R Bt o2 A AR B SR CEERERERY e came
ni t I gen-GHACHEOH) HYOHS-C3BeCIS;, -OR, CHRETDER] -0B-EXCRYKEH) gt oup. Unl ess

ot herwi se_stated, the substituents are preferably thensel ves unsubstituted.

I'n parti <z¢(GH)FSHpr Botthe avoidange oRdouiiee ve alkeny] pagiptiastaseipressihen t he
phenyl , t I arbocyclyl noieties are substituted
by two, {Bﬁd%é'?%rty oﬁ?féﬁg t%ﬁhéh?&&%# is preferred that not-nore than two
substituents As eseddeesin,edCiqakynyy grompanchoidty isoa lindar er braaftedalitynyl not nore
than one substituent is selected from cyano ggd nltro Furt hernore, when

the phen§foUP REMEIEAFINtAING IR 2@ b $RTbaR Atomsy B8 Sranple africliiay] group
subsig t ub &y, éo‘ﬁ@an‘ﬁfl% hlafrﬁzetow@frgbﬁ MERES Exéﬁlpfa% z?lQ%rWl %@i%‘@%? not nore

t han one substituent Ts selected from - COOH RA, - CONH2,

- soz NH2 cmmmserzmmweu QONRARIE- butsﬁgﬂl\mﬁmyl ~BOODARY], 2-HEONHRA,

16 - - @WA exm C%ﬂ %é%PCi‘ER%ZOll/ 000879 -

- NRBS02 08,01 dNES6Rdbubt, Nﬁﬁmk myNr{efidMdS are ;NE%QQ}{'# roupithENERBbe (HIRACONHRB,
- NHCONRARB or - NRACONRARB. Typi caI 'y the phenyl, heferoaryl, heterocyclyl

and car b@@}ﬁcqrﬁlffmmetl es in the 5ary| het eroaryl, car bocyclyl and

het efocycl yl unsu i fut ed or ,substituted by 1, 2,
3 orfs‘é)l substl e %‘{aﬁf&f‘grn@ é}lr%ﬁgn ‘ip Oﬁrnglr&%ls aL}Blse?I ?&Pé?f% z““ﬁ Preferred
subst i t ugiRylené froLp dembadtpdereanpita anglall ?llénahk)ylb,or @detal Remyiples C14 al koxy,
C24 al kenyl oxy, Cl 4 hal oal kyl, C24 hal oa Cr’i%/ Cl4 hal oal koxy, C24

3

hal oal keWﬂUéiylethm%wrh;ﬂ%ﬂww&enemcp( dor S1OUpp andwylafeél@m kyl, C24
hydr oxyal keny | ddroups wherein
each R and Slugdﬁhg&%?n%%ogrmé?e Q% W%‘ggéggwmﬁﬁgr ogen or Cl4

al k%/l : R:jlleérerﬂeaialggodph:r 18¢ibtyt fdrteeaﬁhplear@utdﬂmmykehvgmwmm’ﬁnet%ri ?kgdgfi/brfk I
preferre t ] a3 ons | unsubs ute al kyl,
Cl4 ko‘;?(}ﬁlH 6&@2,'%%%& gﬁg&%l‘gﬁ %Zﬂ%&ﬁ éjI%éhhydroxyal kyl ,
cyano, nitro, As 2d HRRGn,d r%cﬁe@ﬂgaﬁneﬁro?bﬁﬁ@héﬁne or

15di fferent and represent ydro en or unsubstltut ed Cl1-2 al kyl. More

pr ef er r edkgnyibestei groumorsmointyl Cﬂj@xmpbg?e@nmlml@n@r®p@ radiktyl Fammpm_z al koxy

gr oups us d rein.t salt" includes base addition, acid
addi t i on"giHde '@‘S arviary-4aRpd - &l%)kne)?nnds of the invention which are acidic
can formsaltas usdaqie%in chadpah Aeste i tysiehlly claemien Flablife, dadrhise ovddinebases

such_ as aIkaI| nmet al hydrOX|des e.Jg.
25 As used herein, a C,.¢ alkoxy group or C,.¢ alkenyloxy group is typically a said

C, alkyl (e.g. a Cy4 alkyl) group or a said C, alkenyl (e.g. a C,4 alkenyl) group
respectively which is attached to an oxygen atom.
A haloalkyl, haloalkenyl, haloalkoxy or haloalkenyloxy group is typically a said
alkyl, alkenyl, alkoxy or alkenyloxy group respectively which is substituted by one or
30  more said halogen atoms. Typically, it is substituted by 1, 2 or 3 said halogen atoms.
Preferred haloalkyl and haloalkoxy groups include perhaloalkyl and perhaloalkoxy



20 sodi um and pot assi um hydroxi des; al kaline earth netal hydroxides e.g.
cal cium barium and magnesi um hydroxi des; with organic bases e.g.

N- et hyl -Wogbueamiose, choline tris(hydroxynet hypam no- metchas2o1ilooes7gi ni ne,
L-1ysine, N-ethyl piperidine, dibenzykanm ne and the like. Those conpounds
(I') which are basic can formsalts, including pharmaceutically acceptable
salts with inorgani cigs .. Wi.t hydrohalic 25acids such as

Py ochl PGP B om Bt O R ihetéia & i3 hapiRlagen SO, 1 cXatiotey  or
phosphor o Sddnerihke i ke, and with organic acids e.g. with acetic,
tartaric, succinic, fumaric, maleic, malic, salicylic, citric,

met hanesul phofs gsedheren, aehiesidpxyalks! gloup o €1+ Bkylzsaessibsaied, bygl ut ami c,

| actic, and _mandelic_acids and .t Li.ke, unds of t i nventi on whi ch
cont ai ST GOty ar0se Etritp.o T nibt B s FubsRPBIR AR Bl e BE RO o he
pr esenceg@hpa ProfRpdbly, 6 i6 autkatuted BB singlRhy@0x§lgrap. a number of

di astereoi soners with R or S stereochem stry at each chiral centre. The

i nventi on i ncAtH®d hgrain.gi-or 8 memberedibstoreary] gipep o MOWGHES at her eof . WD
2011/ 154 L @B2Q11/ - s : nej rm
" prodr ugl%glr&}(gC r{é(i't(fn(fq;6 39 egrgofelze\glda?rlm\%/%n%Fn%c%rﬁgﬂeéfﬁeggt Jchgr}rl%{oegonaéagf tto? ormula (I)
whi ch i sexaehplan], X, 8loed hererautdras selected ent OF SrandN. Wihahthe eingeonditis@i st er ed,
is prodrug is netabolised in vivo into an active netaboljite of formula (1).
Vari ous RshetoBs these areReiarab Ll bnkroen Htpms o Framplgs u@ﬁé’ﬁﬁh\l@wlo@rﬁuc h

pro gs . : ! o evi er,

D085 and e lhgh ggf% I E‘#?%ﬁ@?%%‘fy“?’ﬁ%‘grs9%‘%?%9*%%%’9?8‘ g’g}%g{@etﬁgﬁﬁ K. W dder,
et al. (tAmddeoiyt oRadisznlyl]pBijinylApyiredazingh lpyamidinylgpResingl) tréazchyDende| oprrent ,

edi ted by, Krogsgaard-larsen and. H. .Bundgaard, .Chapter "Desjgn and

Ropl | oat PO e TGEnst By oL e gas AR heobiy BT RGPty Bundgaar d,
Advancedold g1, Bk, R igiyrifinyl psfadAf Byiinthind ParRisiadyidhross al -
Journal of P%ar rraceu{lcal glclz\?gﬁclgg ‘p?? %gng?y{bég)n;% and "N. %%é(;}gr{s et al.,
Chem PhaarapRi¢rred, 82, poddyl irawlazolyl, thiazolykxisethiaselyb byrazoldt wyszdlyle| ude

cl eavabl e _es .0f - compounds of, formula (1L).. An in vivo cleavabl e ester of
o Cale oS Trilond SR RAN o ek R B Amididy) a0 plaityl ProSbT MR o v e
phar nmaceptefeg@ll lgyoups ernhirBY e pRsdiayl, phidbinys potieadiad, 'pyratilﬁ?al, puralyl ed 15ani mal
body to produce the_parent_ acid. Suitable pharmaceutically-acceptable
esters f&aziggh paxpyridieyluppaidezingl, pyrymdinylepyazing pexeland taeipyl or et hyl

t : G 6 1 | | t : Cl 6
Tiansi1 o AERIRY S i SR PR i -

cycl oal kasmate, sanydtakyGins@atded Cestabeyclionnginanitieode or more, for
cycl ghexyl carb | oxyet hyl ; 1, 3-di oxol an2-yl netf hyl esters, for exanple
5- metthy | é-VXf,n@Ee g%?&x& %ihrfﬁwyrﬁ%ﬁfﬁmwvfgécéi W&fw%m%ﬁshess?gi&oﬁy@@st ers,

for exanpl = : 1 q l; and
oo or PO SRR BRI o A BN s SRy

N, N- di metehlatehbynog@ubeb(® et H(S)e sWhesomnat thise vy lememoéndaulydnret hy|

esters; and may be forned at [ X r in the compounds of the
Chvent | offoMA RRRAAY LEud spRY ab RS predtrgtf nlinear SORE P Rvant  on 25
cont ai ni firgfedablly 6¥a)$MclIERbE AtSms bR refl S0 | Befetred RAteFRGEYE $roapd e 3CCeEpt abl e
ester which is cleaved in the human or animal body to produce the parent

hydrdxy #ddupemberied fisteeoqyply} 8Byt i cal |y acceptabl e esters for hydroxy

i ncl ude Cl-6 i&@ﬁ%ker@%&ﬁ@?gg Shn é‘n[%fgﬁle ingﬁl\?\in%t%%etﬁi?ﬁﬁf&e{a%@ﬁ t@?ﬁﬁﬁ}" esters

wherein the phenyl grou stitute anm-none
N- subst i pytotidinyhimidaaolidihylCdx&zoldinyl, isarazodidiiyh thiazdlinyéXiasthiagolddind)
am nonet hyl benzoyl esters and 4-N, N-di net hyl am r;g t hyl benz?yl esters.
tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,
dithiolanyl, dioxolanyl, pyrazolidinyl, piperidinyl, piperazinyl, hexahydropyrimidinyl,
30  methylenedioxyphenyl, ethylenedioxyphenyl, thiomorpholinyl, S-oxo-thiomorpholinyl,
S,S-dioxo-thiomorpholinyl, morpholinyl, 1,2-dioxolanyl, 1,4-dioxolanyl, trioxolanyl,

trithianyl, imidazolinyl, pyranyl, pyrazolinyl, thioxolanyl, thioxothiazolidinyl, 1H-



Furt her exanples of such prodrugs include in vivo cleavable am des of a
conpound of fornula (1). Exanples of such in vivo cl eavabl e am des i ncl ude
an N-Cl- 6wo\W1261718154708PCT/ GB2011/ 000879 - 18 - al kylpamah2oamdosm

N, N-di - (C1l-6 al kyl )am de such as N-pmghhyl, N-ethyl, N-propyl, N, Ndinethyl,
N-et hyl - N-net hyl or N, N-di et hyl am de Preferred prodrugs of the

exanpl e, BTG Bu b o e S B o RO Ve RO B2 Bent 5i n a
prodrug @gpyRz6RIRiiccinifido @Rt Inhal mid Pgrolps Sdlhbietére Mefirkd 1S

unsubstltut ed or substituted Cl4 al kyl, and Ri andare the sanme or different
and r eprl@@@ncyomlcgr@umwe prralidingil, imfidazakidiayly oxazelidingk pdosazedidined.er ocycl yl

car i or - pv R Ry BNl R BRe RN TRO b Bl Frodtallt wnen

NR Ri3 f&frarﬁydaotﬂropyﬁnib Hﬁlﬁb&h?ld dﬁﬁbl%.h?lcjégﬂa%hdim)ﬂgplpéﬁ(ﬁﬁﬁr ipbzihi,t is a 5-
or 6-nenbered heterocyclﬁ ring. Preferabl y the heterocyclyl ring is
unsubst i herabyfiromxriveidinyh.dhiemosphoinglrndgrompholinyé grawpe Ard whictine| MOE ani no aci d

der Vat!;rY%fe53§%kttei’ot&Br€1§PgPﬁﬂg At ngﬁoh&hﬁ Pﬂﬁd@z&ﬂirﬁﬁ’w fd p”ked to group A

via thei rou S can’cl eave I toduce conpounds

of for misexdzblidinglathizxmglidin¥h 1dmyldamhyingrl,q1ymzolé¢m91r ﬂipﬁgﬂiﬁyl pipehaziryl,no acid
03|t|o s.of formula (]). where a hydroxy

groups are preferably Io e
gr oup ish@e&ﬁra@rw dhehihioaterp 1@ rOrp @myéjggouaﬁ AhMLIHRHRAFent of the

000 L e REB PR, EATRRNRAR Ry R A RER R IRRED O o
aci ds i nidxablgdrgpyronidenyl gtoaps aed meoskies ePatichlatyr preterredpeowpsimdbudeci d can 20

al so be f.unc nal,i sed or exanple the amno group can be al kylated. A
sui t abl eplpﬁhﬁi}{lﬁﬁt}gmp’gghdlaﬁ% no acid is N, N-dinethylglycine. R represents

ei ther hydrog%ef?ﬁh@bé%c?&%ll 13up e rfdRity 1s|:ﬂiséd5to%n8t}ﬂ€‘xr S5¥p,9f @EPbe Rised erably R2
represents a hydrogen of %mgen atom or a hydroxy, unsubstituted Cl4 al kyl

or unsub®ta ﬁuuh@”cpf@nylASaﬂOIéamy exgd petenmrd opSefoch-aismperza hetgpoaysbht s a

o7 =Sy ae 30 Wil atrrsaf R Be el T REREBL B eub 8RB 6530 “Sroup.

I\/br e pr efoes fakthat pR3nyleRISe &eflinfentbebadciesrargl @6ip, more preferablyabarphbhyl R4

repr esen{irrgug Ir’]l%ferre efunse(c)lrhet]e?cl)c(gfgleyi? gli‘a(;[u(l))gnm%{udg 11!11 ocljlrn())flX l1/soxnldcllrcl)illf}l?ls5 |3tdlillJ[1}fedcgo-
1H-benzo[d]imidazolyl, 2,3-dihydro-1H-indazolyl, 2,3-dihydrobenzo[d]thiazolyl, 2,3-
dihydrobenzo[d]isothiazolyl and 2,3-dihydrobenzo[d]oxazole 2,3-

20  dihydrobenzo[d]isoxazolyl. More preferred fused heterocyclyl groups include indolinyl

and isoindolinyl, most preferably isoindolinyl.

For the avoidance of doubt, although the above definitions of heteroaryl and
heterocyclyl groups refer to an “N” moiety which can be present in the ring, as will be
evident to a skilled chemist the N atom will be protonated (or will carry a substituent as

25  defined below) if it is attached to each of the adjacent ring atoms via a single bond.

As used herein, a Cs.7 carbocyclic group or moiety is a non-aromatic saturated or
unsaturated hydrocarbon ring having from 3 to 7 carbon atoms. Preferably itisa
saturated or mono-unsaturated hydrocarbon ring (i.e. a cycloalkyl moiety or a
cycloalkenyl moiety) having from 3 to 7 carbon atoms, more preferably having from 3

30  to 6 carbon atoms. Examples include cyclopropyl, cyclobutyl, cyclopentyl and

cyclohexyl! and their mono-unsaturated variants, more particularly cyclopentyl and

cyclohexyl. A Cs.7 carbocyclyl group or moiety also includes Cs.7 carbocyclyl groups



30C14 al kyl or unsubstituted C _4 al koxy group. Mire preferably R4
represents an unsubstituted Cl4 al kyl group, preferably an isopropyl group.
WO 2011/ Wéd30BIAGI70682011/ 000879 - 19 - Pr ef er abl ycRsB28proesszat s a
hydrogen or hal ogen atom or a hydroxys _unsubstituted Cl-4 al kyl or
unsubstituted Cl4 al koxy group. Mire preferably R5 represents a hydrogen
atom In a first enmbodinent, R6,is.selected fromCl.4 al kyl and R7

F epr esent® MegRGERTRE ARG by BheRiOnecht gpere 18 CaTioh ST AT and

repr esenpy fgloyf cOAPR. Moré BleBaebly dhe Bt ffo AngdarBordatkink (mbst-plefetabpny! , Cl4

al koxy, hydroxy or -NR R' group where R and Rare the sa-r?geor ginfferent and
r epr esentvoh peprigpleseddry “H{Ohb A Prafereedl soeh geduipyis bergaduiponeepr esent s a phenyl

ring or a 5- @E%@ eroaryl -geo a i sLit ut,e th a group

W Pref erabl y%g@fls ang{f??gég@pl (§ru’ﬁ5elélydg§‘?g§fq<§/]]%ﬂl§er§g’ﬁogl?” $rtmn§a bﬁ&él#éir ably R6 '

i's 13- CH3.a further phéeNS-RO 6Hmefibéred hktgtoaryifoe Eetoad menfB8redmdtdrSsyciMiirigp. are t he

sane or differe tfamzkegrg%ent a_hydrogen or hal ogen atom or an unsubstituted
HRY

Cl4 al kykorgrample i pdima ePhsngt Bg pAY exemplay msed capbackclyt e t he

sanme or g r; r [ s@%ﬁ}y - kyl . Mbst
pref er ab 9%?% lg%ykgﬁgﬁegﬁgg&ngﬁggﬁgh@ gi%g% | ga?lﬁg' 'ﬁ%g‘\s?d)br ef erably
A represents Ianlpksanlydrwﬁsiersga_temhiﬁdryl;hetdroahtlrcaabcgydybaﬂd/he&reé)&i)dbl y the
R T T
and f57 T SRURREN SoleddPnl HAMelBRNA] thd BanplRRYICILIMGLI €, SRS, byled with a
single group W 20in a second enbodi nent, R6 and ﬁ?, together "'with the

ni t r ogenalktnynGra alitengloxy Heys kalealkyddedhaldabkemyh (b= haloakkonpriver ed

het erocycl yl. grpoup whi ch.i ither (a fus Q. (b) fused. to a phenyl
ing or gl Mkt G -+ibiibiabl, SR NGB e WRGFn e TR

het er ocygidy "~ & tBe Parfé or diefent atiBdprebdifts MRIr6F A in¥lbsAf@dC Of alkyl€oPheny|
ring or heteroaryl group to ich it is fused, is substituted Wwth a group

wh
W 25| n femsrlmitisatsaifarmula SCQOEL dOORD o i BB Nt-SOpR ef- 8y -$@:NAd R7,

t ogether AM at {0 Q| | iagh YN E. A forma

pyr‘ralosl i didr%lﬁl,qu’i Ig(;brzﬁ i n;’/?@@r\&l ;Rm ﬁﬁﬁﬂn% ’ groulgﬁr\%hi ch is substituted with a
gr oup WmEDNRAREt-NOI&DR?, NREOOR?, SNHSIOORA, e NRRCOOR”, 6NREC@OHIps whi ch are
the sane or different apd are selected from halogen atons and unsubstituted

Cl4 al kyiNHEOQH, rNHRPR by diRo 2R "2 WG, WR,g SOVHRPBEI koxy, cla
hydroxya_lﬂq?ﬂfsozgkapgﬂé@b&\f}g; _ %53?’ NIEONHHPOUWRRANBRIHRIR and R are the

same or different zan represent ogen or undubstituted’Cl.2 al kyl. Mre
pr ef er abINHEBNRAR® R7 :NROGONRSR "wivheretrhR” and R grertheisamme ordiffieotartdhey ar e

bondz%d, rfelg)rreggan;il unglt\lgst%t%géyé]i%ﬁ?yipgg cc)%ﬁ)gﬁ(]y{,%%g%s%d phenyl or a non-fused 5- to
6-membered heteroaryl, or R and R® when attached to the same nitrogen atom form a
non-fused 5- or 6-membered heterocyclyl group. Unless otherwise stated, the
substituents are preferably themselves unsubstituted. In particular it is preferred that R*
and R® are unsubstituted.

25 When the phenyl, heteroaryl, heterocyclyl and carbocyclyl moieties are
substituted by two, three or four substituents, it is preferred that not-more than two
substituents are selected from cyano and nitro. More preferably, not more than one
substituent is selected from cyano and nitro. Furthermore, when the phenyl, heteroaryl,
heterocyclyl and carbocyclyl moieties are substituted by two or three substituents, it is

30  preferred that not more than one substituent is selected from -COOH, -COOR?, -COR",
_SO;R*, -CONH,, -SO;NH,, -CONHR®, -SO;NHR*, -CONR“R®, -SO;NR"R®,
-OCONH,, -OCONHR*, -OCONR”R®, -NHCOR*, -NR®COR*, -NHCOOR?,



- 20 - pyrrolidinyl, piperidinyl or isoindolinyl group which is
substituted with a single group W Preferably Al ki represents a bond,
an unsubswotiied4©%. 4 al kyl ene group, or an unsubstit ut edT 2811200879

al kyl ene)-NH (C1_4 al kyl ene)- group._jphen Alkl is an Sunsubstituted Cl_4

al kyl ene group it is preferably a nethylene et hyl ene or propyl ene group.
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al kyl ene) Jrore pref erab
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nolude t hose TIRERY B RS Hetibdhyfbet6Re M Pt oo SRR RRRERARES 1 o

het erDcy atyy, lhe@i 6y, dabydieryd aii héterotidiieg oty @h%@é@gmﬂﬂgﬁbstwﬁw@ Br provi des
the carbon atom adtacent the mtrogen at om shown in D. More preferably

Ring Di8gu UW‘TYU &el3 9r 41subsgitu ﬁéﬂnﬁ@t@rbgﬂﬁwpbﬁﬁwﬁ Rreferreganpl e a
| d l'idinyl,
Phf avol | iosbueS B detalben alonUAR LAY o AASE R L. cPyr fop! Al Y

pi per azi alkenylomy, ﬁhglhalnyllkybczn haloaikemhpd:whdb@kmpr;MalmlR&gﬂﬁwr ably Ring D

is a pyr i di.n pi perazin plperl up, nDre referably a
pi peri dy{’y‘ifPXXJa E‘icéﬁtpn‘iﬁian&r%éﬁ CM ydroxyg 2148‘3’ opgalkenyd, -Alk2- is

- Ri@) - alkmhleac}@u%@hhlotﬂe ﬂﬁrﬁorgr V%%]‘féi‘elﬁ‘%g&l 1R O4HER Pgﬂsftgle Qimé&e ring D,

and (1 n addition I ng bonded to t other ring atons ears group R12
as wel | érffemnmndl@pgasmlphfdrogd?rtﬁf@lwaéklyle?mfprlably thé subt@Rtuamts arti scussed 25i n

AR TN AT NN T I e
sel ect edudsusstthiRl @9§ Ak, @18 atidsly HydfoxyV@ 2GikidalioA, (O 8 Raldafi29 1d({ 00879 - 21
) hydroxyalkyl, cyano, nitro, -SR" and -NR'R"" groups where R" and R’ are the same or
15  different and represent hydrogen or unsubstituted C;; alkyl. More preferred
substituents include halogen atoms and C,; alkyl and C,., alkoxy groups.
As used herein the term “salt” includes base addition, acid addition and
quaternary salts. Compounds of the invention which are acidic can form salts, including
pharmaceutically acceptable salts, with bases such as alkali metal hydroxides, e.g.
20  sodium and potassium hydroxides; alkaline earth metal hydroxides e.g. calcium, barium
and magnesium hydroxides; with organic bases e.g. N-methyl-D-glucamine, choline
tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine,
dibenzylamine and the like. Those compounds (I) which are basic can form salts,
including pharmaceutically acceptable salts with inorganic acids, e.g. with hydrohalic
25  acids such as hydrochloric or hydrobromic acids, sulphuric acid, nitric acid or
phosphoric acid and the like, and with organic acids e.g. with acetic, tartaric, succinic,
fumaric, maleic, malic, salicylic, citric, methanesulphonic, p-toluenesulphonic, benzoic,
benzenesulfonic, glutamic, lactic, and mandelic acids and the like.
Compounds of the invention which contain one or more actual or potential chiral
30  centres, because of the presence of asymmetric carbon atoms, can exist as a number of
diastereoisomers with R or S stereochemistry at each chiral centre. The invention

includes all such diastereoisomers and mixtures thereof.



al kyl, Cl14 al koxy and hydroxyl groups. Mire preferably Ring D, apart from
contai ni ng Alk2 and bearing group R11, is unsubstituted. When R represents
a group olofwormskas(X), Rl preferably represents a hydr egecB2011/mbgmm or an
unsubstituted Cl-2 alkyl. Mre prefenaghly Rl represents a hydrogen atom
S5Preferably R represents a group of for mula (X). Alk2 represents a

nmet hyl ene gro |tu th rou and, ents a
group of for a%efe&h i@nbr%ﬁ%"g fgn‘éfrte'er??(‘}rp?@@'ﬁgwrdst he a
substi t Ugisso uaa o fo frvhrcut@&idrﬁﬁus@er@d ﬁlr SleRSdctivel st HldWehibe ke 9! yci ne
ester. These substituents may therefore be independently sel ected from

hydr ogenadpigistened, 43 preduigds n@tabghssffd ig vivatintoah aotivewetahelita o foreiuph@)- ani no
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when useDedigh 6€P@UHES, ddited b M) Bunagakd, $Btssrqbzt 1983) dnd Methbdidnchai n of an
a-am no acid nmeans a derivative of such a substituent which is

subst ant Eegympl <Pﬁ)hV10lrr1’ét po?r0§r396r:s¢lteél>lcmﬁsr Widdes ¢ pb 6xsadgmiuBesssrd §8He

esterifi be

cznvelrtI dlreé(bgm ggwﬁ#%ggxa 0% sﬁ%%@{ig% &%{'}8 el)%orﬁgar bamat es

(for exammh@aml Ghaptei D¢ arﬂaAntlicyhomdsf Rrolidgs”, %Q}D(Bﬁlagaa@apbmmat F?( I
0Cl1-C6 al kyl or

20 01 TSy BB feceithisavasied g DERy ke rump o8 (BHONCL- o al Ky

est I 0 t rrpl e a
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al kyl t hetebs€Cherh Pharm BullB23682 €984). R12 and R13 i ncl ude hydrogen, phenyl

and groups of for h r t he sane or
different and® qg%gfrﬂ“@aw’r%ﬁ&j‘sﬁlearﬁ? Bﬁtérﬁgga@p%maﬁ R9§’me§ enyl ,
C2.6 al thzﬂfY\loclmﬁBMestex';)of 4 &)rﬁpdﬂ?ﬂbﬁﬂﬁQn@ﬁ%h‘éaﬁt‘ﬁm %gé’d}l%)( ofp @&l Kyl or
(C3_8)carbocyclyl oup, -OH  -SH, hal ogen, - Aper f [ uor oal kyl ,

- CH2oH,  fopexamly acemrlcaﬂlmc&pmt@biyresteneb@ls ewreﬂym the- a@ore) al kyl ,

- S02(L1 6)al k I n kenyI
gr oulg)5C é“%&@%“)‘/ t??\DO%%F ¢ é% n¥a¢18 ée ar%é% aeoR u¥1°ale a%%ﬁe%lt °'n (a)
above anchrbdyg intlads Cof alRﬁ],estEils) foaedaxﬁplemmlrﬁ%eeﬂﬁl estgs,omrlrg ail@xwwﬂfyl ein Q
represents a bond or or -S2- and Wrepresents phenyl, WO

2011/ 154A8BE miqme@r@meﬂlylz%tﬁra mq@éhworbzyefﬁrykwers@ﬂaaw bocycl yl ,
C3_8 caragya yliGhakd [y 8, Si6)1 04 an‘F@ e§-
cycl oal keny%/ ¢t g fll% ?}Jﬁgdmg GY) 2 ere het eroaryl or 5- or 6-nenbered
het er oarcy;lc(dﬁtmgtabkxyylogredwﬂx,l Ml(ﬁd@l@@@dﬁpeﬂ\yl sstarsiSobstantpld 2aneshylslubst i t ut ed
e subs nt§ which are e. 5sane. or different and represent
hydr y1diogalay 3evﬁm gy nlgppeacd e%%i%ﬁrr&yfpr ABEITL balkyl) 2, - CHO
- CH2 CH méffbx foaRs; gidskgéﬂa?i Kbﬁlmoca%%@}@l Kdtbrs ah@ﬁgmﬁexathrkNJ(C 1-6 alkyl)
-SQ( C1_6) al kyl, 2, -NH(Cl1.6)a
-N((Cl 6\)q$1qlgslt)‘1§reof for example N, N d1methy1ammocarbonylmethyl esters and N-
ethylaminocarbonylmethyl esters; and may be formed at any carboxy group in the
compounds of the invention. An in vive cleavable ester of a compound of the invention
25  containing a hydroxy group is, for example, a pharmaceutically-acceptable ester which
is cleaved in the human or animal body to produce the parent hydroxy group. Suitable
pharmaceutically acceptable esters for hydroxy include C,.¢ alkanoyl esters, for example
acetyl esters; and benzoyl esters wherein the phenyl group may be substituted with
aminomethyl or N-substituted mono- or di-C; 4 alkyl aminomethyl, for example 4-
30 aminomethylbenzoyl esters and 4-N,N-dimethylaminomethylbenzoyl esters.

Further examples of such prodrugs include in vivo cleavable amides of a

compound of formula (I). Examples of such in vivo cleavable amides include an N-C.¢



NHCO(C 1 _6)al kyl, (Cl_6)al kyl, (C2_6)al kenyl, (C2_6)al kynyl,

10(C3_8) carbocyclyl, (C4.8)cycloal kenyl, phenyl or benzyl; or (c)one of Ra,
Rb and Rewoepriesenss a group nentioned in (a) above andpthegrbhanogwo of
le, e and Re, together with the carhgn atomto which they are attached,
forma 3 to 8- rrenbered carbocyclyl, 5- to 6-nenbered heteroaryl or 5- to

e S BR3P 5 08 o B oo LG s Lhe oarbor

exanpl e, NINLdQﬂ@hﬂnﬂoahmn&ﬁ}qurNN@ethﬁﬁnﬁdw Re is the sane or different
and represents a hy drocgn atomor a G _b alkyl, C2_6 al kenyl,

phenyl (C1_6) aPne§qrredrprQ ge9fdhe myeymw@gd@gsp alzaﬁr:mcawmmwd@ﬂﬁmatne nt, Re

is hydro en, r |ff Spriesent henyl or
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groups i imcd préerugys L@;@ONR‘R" oJaora'het rm(:(eymmﬂ iwherd R‘Res urspbtiteed 6r a

hydr ogen atom or_a ¢2_6_ al keny C2-6 al kyny

phenyl ( @bet}tarqéﬂmérlkyzf@déﬁ @aqi Boafcthy sarge @i@ffe@ﬁaandereawaemﬁimzécyi #iget her

with th t a r menber ed
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ri ng. | nhaaotyudyl geodpsdirasntefiRad ethexarRieﬁea,bI)t tbgalldydagrompi: fnRhR"aMRBn atomto
which they are attac tr| rti.cul ar uitable
tricycl i%reé*g}gfbémureg Rﬁﬁ%ﬂﬁ{ﬁmfa oft %WE(B‘SECFR?E‘E I@n%upaegre@ re the
sameer fidd o7 aHmefedRERRRIL Pn&% ﬁre?ér!ﬂﬁ theFR1odlcKR sk is C2- 6 al kynyl or
phenyl (C1_6)al | cyl group, 8;] as def ned for "Ré below ot her than

hydr ogenunsobstiRatednd | e, toget her with the carbon atomto which they WO
2011/ 154708PC§H1§GBZO / 008 gfﬁ :__are 1tuaghed c& a C3 8 carbocyclyl
or 5- or 6-nmenb&rBY 9 %ﬁ tﬁr“b"ﬁﬂnorhlr‘?ﬁ "tvaﬂv??ydrogen atom
or a gr oggitabR! £kh6dcids APudeltd-amiab aclia lial&do Q%A Vi Fadik.-OH gr

6) al kenyl °dc1 6)al kyl

(Cl 4perfluoroal kyl, -CH2OH, -0(Cl.6)al kyl,
2SO CL_6$ushkypdrugsomy deeveyn wivkjo prodg(mna)oanﬁ%fpff mmulg) e arg)eca kenyl and
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bond "or
phenyl ( Glosit)cik oY formGh @) whérb@%z?ﬁi‘dkly gr&p i8 ecmha)gzl rsyhife@i Hi)aﬂllpl@y& C4A_8
cycl oal kenyl , C4-8 cycl oal keny 6) al ky - or 6-mepbered heteroaryl or

5. or 6- PROABIs eathpﬁ@bmwt(@i%mkwtlog%&erweﬂmgwuié of\feranulmhdiibst i t ut ed
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-S 6 | k 02(Cl 6 NH2, -NH(C1 6)al kyl ,
N (s i fpstion ot N e Rled anpie b e IReSag oyt | -0

(C2.6) aI f&}‘l@t\{énallgqubn%}ﬁﬁéla(?spbq%Hkmetﬁ%lg%)rfeyel oal kenyl, phenyl or benzyl.
151 n anot her errbo i ment, whe is a group of for Ia (X), the substituents

R12 R' represents either hydrogen or hydroxy. Preferably R is a hydroxy group.
Preferably R? represents a hydrogen or halogen atom or a hydroxy, unsubstituted
C.4 alkyl or unsubstituted Cy_4 alkoxy group. More preferably R? represents a hydrogen
25  atom. _
Preferably R represents a hydrogen or halogen atom or a hydroxy, unsubstituted .-
C).4 alkyl or unsubstituted C,_4 alkoxy group. More preferably R? represents a hydroxy
group.
Pfeferably R* represents a hydrogen or halogen atom or a hydroxy, unsubstituted
30  Ci4alkyl or unsubstituted C; 4 alkoxy group. More preferably R* represents an
unsubstituted C;4 alkyl group, preferably an isopropyl group.



and R13, taken together with the carbon to which they are attached, forma
3- to 6- nenbered saturated carbocyclyl or heterocyclyl ring. Suitable

car bocyclwb 20immgs7o8ncl ude cycl opropyl, cyclopentyl and egelgarexydoos7dng;

sui tabl e heterocyclyl rings include_pyperidin-4-ylrings. 20In a preferred
enbodi ment, either: (i) R12 and R13 are the sane or different and represent
hydr ogen, C1. K £3-7 carbocycl yl -10 aryl, -(Cl4 alkyl)-(Co-to
aryl), or -(C%Jgtlﬁfaﬂ/‘fSi-'(eége-sgﬁﬁﬁﬁﬁ%r%%l‘?ﬂl}%ogwa%ﬁ{))f??& 8% R13, toget her

Wi th t heyfzabdiaite COMMIKOI MinshbstiiRyd @[ LalkORIGdup. 200 PReferfbly R>Car bocycl yl

group; wherein the al kyl groups and noieties are unsubstituted or
subst i t uepseaits hhydrogematembst i t uents sel ected from unsubstituted C _4

| kyl, I h 6. - ' ' h
or i 11oront LB Rl R By FRPEEE RS el e °*T

wher & n Wh&eiaRH andRY g@thlegnie by Hiftentped Rpebsemiatiyidasgeaoe h@0pesatbmt i t ut ed or
substituted with 1 or 2 substituents selected from hal ogen atons and

unsubst i e ek AU, Gr-4«glkenybChsalkexyyhydsgey esNR RE1gronp whereiR/ | and & 4
hal oal k / - - | kyl ,
Cyano, it shs shihe qf GRRdrk ghe febECehi /e by A yiod  ralloaRy 21 O

di f f er enfepeisghts £phienyerihg biyal§-ogedrmembered hetirddryil grouCinddis aliksyitutedwith R12 and
R13 do not together formsa carbocyclyl group, then preferably R12 and R13
are the &&RED Y- Brefarably’ inspunsy $tggtéﬁ€?aauf«yhgr@a@ﬂna&em%¥a%§$uﬁsubsti t ut ed
59r81‘€)° sghected from Cl4 al kyl, C3_7 carbocyclyl, phenyl,

-hydroxy- (G 4al kyl , -(C..4)al koxy-(Cl4al kyl, -(C _2)al kyl -phenyl or

- (CL. 2) al ky| -W&an R} ¢sa€ oadkyd] grieferably R® anthBRA vRiich anedhdRdnedar difierenipget her f or m
a carbocyclyl groyp, then.preferably one of R12 an 13 s pother than

nydr ogerfePiaba 8 SR est ORASERATost 41 Ha SREPRHEIG GAIR) & GHBRY he. of her
group | S%rbﬁ(ﬂrmﬁé‘pt@ferM§f RY bnd ROWAEEh Bb2hEfh Vi Bee RO tepkQORTHYAFogeRT M &
carbocyclyl” group, then preferably one of R12 and R13 i s hydrogen or

unsubst i ernaasetstipited @y allsyld Moss praferebly” ard R areibath Bydrogem unsubst i t ut ed

group sel ected,fraom.Cl4 al kyl . C3 7 carbo |yl henyl , .. .

Ty dPoxy- ( crad e i Beflplesieibld & RS phren BIREbstied pith o

- (CL. 2) agrisip W.Cﬁéfeaﬁﬂlgmécﬂh)éhyl rifpWears i3lsdibatitderffd Stheothan thegaswowycl yl group,
together with the carbon atomto which they are bondeﬁj, preferably the
carbocycl yl gndggrriancgwithibisdst enpasimeny, mostprefgrably K regresents -Gtnor e

e AT O AR R M SRS S S 2

"esteri fgredp ®ar boxyl group” in connection with substituent Rl1 above 20

means, a group - COOR2 i hi ch is_j3he group.characterising the ester,
not i Bhal Ty dar At Shanenl Roml R bckedier Vi (BneRa o tVhigy
pref er abhyy 3R BRE&S, fOHPHB- 6r@Rfmbered heterocyclyl group which is either (a)

unfused, or (b) fused to a phenyl ring or a 5- to 6- membered heteroaryl group, and

v

wherein either the heterocyclyl group or, when fused, the heterocyclyl group or the
phenyl ring or heteroaryl group to which it is fused, is substituted with a group W.
25 In accordance with this second embodiment, preferably R® and R’, together with
. the nitrogen atom to which they are bonded, form a pyrrolidinyl, piperidinyl or
* isoindolinyl group which is substituted with a group W and is optionally further
substituted with 1 or 2 groups which are the same or different and are selected from
halogen atoms and unsubstituted C;4 alkyl, Cy4 alkoxy, hydroxyl, C,4 haloalkyl, C;4
30 haloalkoxy, Ci4 hydroxyalkyl, cyano, nitro, -SR” and -NR'R"" groups where R" and R”"
are the same or different and represent hydrogen or unsubstituted C,.; alkyl. More

preferably R® and R’, together with the nitrogen atom to which they are bonded, form a



Where R' is an ester group, it nust be one which in the conpound of the
invention is hydrol ysable by one or nore intracellul ar carboxyl esterase
enzynes twoaodsseasboxylic acid group. Intracell ul ar carbwgsestmosse
enzymes capabl e of hydrolysing the espher group of a compound of the
invention to the corresponding acid include the three known human enzyne

i sotypes hCE;. CE- 2 .and hCE- 3...Alt hough .t.hese, are consi dered to be the
mai n enzﬁ%@héwgrp‘@ﬁgwggr SORACY! BTRe %V&PB&'&?& (Vlgél%m 8980 have a
role in fydrolysing the conjugates. In general, if the carboxyl esterase
30hydrol yses the free gmno acid ester to the parent acid it will also
hydr ol yse t hePreferaly Ak ireprapents & bomd, ampnspbatinied §au atkylene gheupHergD

T b tor. . ‘ '
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Ester nmotifs selected Iin that way may _then _bhe re-assayed in the sane
car boxy| ZetRr ¥dwen Ak oy avpenylensigrogppreteratly itia pigply chalki geURE-evi a t he

chosen c@ijugat i-en_ 1 Y. oy that gt sy St )
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pl ay a kepup,qrefetablyi infsl @bt NHY((lL atkytbeey grdupo uphne pieéeratdly aase of cyt oki nes
in particular. TNF-a. dIL-1. In rheumatoid arthritis they are major

cont ri but gNﬁﬂgEﬁgHﬁﬁgﬁﬁgﬂane of joint inflammtion and joint

destygiction. Macrophages are also involved in tunour growth and

devel opnent. Hence agents that selectively target macrophage cell
proliferationReeutsntse@ grdupvell foemila (Kher ¢¥)eat nrent of 10 cancer and
aut oi mune di sease. Targeting specific cell types wuld be expected to |ead
to reduced side-effects. The inadftoml'have di scovered a met hod of
targeting HSP90 inhibitors §o yfacrophages and ot hegzel | s derived fromthe
nyel o- nonocytic |ineage scrcé‘ S nonocytes, os.t?eo asts and dendritic cells.
This is based on the observatian that the wayd n{whch the esterase notif
is linked to the HSP90 i nhi bitoR'det er m nes whet her it is hydrolysed, and
hence whether or not it accunmulates in different cell types. Specifically
it has been found that nmacrop(ges and ot her cell erived fromthe

nmyel onmonocytic |ineage contain the human carboxyl esterase hCE-1 whereas
ot her cell tyRmg Rits present Wwhen gronp Bus dé fasmufadiYu Peef¢rirgd grabesy @)nndlndeal | cases

the nitrogen of the esteras i r i s not .djirect linked to a
car bony oy Biss Rive Bt F iRt s” n Areispipent iy et Shva BB the

i nhi 15 t owkerwiR'! is3mkesid the bioup ORI IR IEploRideRhE CRIMAEAtonEhGh&Gt 8R! | S. Herein,
unl ess "nonocyte" or "nonocytes" is specified, the term macrophage or

macr ophaijregen atpmishows dnRing Lde e preferallp RaneD is p nen-fesed§- tadrour associ at ed

macr oph t | ec Q it requi & n .1 hey be
nydr of yo R pergd HeiforTRIPEEHE o SHMEFEL ool B SN RE Lo RYBVEY o7
parti cul iatideslidinyl potapslididREadolidinyl ésothiastidiMyE pipenidiid1i s - CRI4R15R16
wherein: (i)RL5 represents hydrogen or a group of formula -[Cl 4

al kyl enell® @rywrmﬂl_nahﬂwﬂmdfmé{pmliaylaagv@ip@ﬁ@eﬁmﬂwgrea kenyl |
18] 0 AR DR ST, S RISRERSRTRR pEchgft 71
r epr esenpiperidylipopiperaeinyGIréupl kyl , and R14 represents hydrogen or Cl4 al kyl;
When ring D is present, -Alk?- is -C(R'?)-. In particular, the carbon atom of
AlK? forms part of the ring D, and (in addition to being bonded to two other ring atoms)
bears group R' as well as bearing group R!!. Preferred examples of R'? are discussed
25  in more detail below.
Preferably Ring D, in addition to containing Alk’ and bearing group R', is

unsubstituted or substituted by 1 or 2 groups selected from halogen atoms and C;4



WO 2011/ 154708PCT/ GB2011/ 000879 - 26 - (ii)R15 represents a phenyl or a 5-
or 6-nmenbered heteroaryl group optionally fused to a. further phenyl, 5- or
6- nenber eglohetierseasyl , C3-7 carbocyclyl or 5- or 6-nenbecedsretianosrycl yl
group, R16 represents hydrogen or Cl4al kyl, and R14 represents hydrogen;
5(i11)R15 represents a group of fornula - (A1k4) - NR18R19 wher ei n Alk4

r epr esent 14 al kyl ene .gro and ther%ﬁ 9 are the sane or
drfferentzﬁ]&ﬂd He ﬂ?@@yﬂﬁq}rﬁg%"dg ups- CPE BIf ab)ly Todhd R19, toget her
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het er oaryl or 6- menbered heterocycly ,@roup optionally 10 fused to a

further phenyWhegR mpreeemearﬁmd)frﬁmmﬂ@@ﬁ)yR mfembi)arebmsymkyﬂlydmog@l or
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to wyg ch theyP@f@ampmgmsérmgr‘gﬁ,upmmnuw@()or rrenber ed heteroaryl, C3_7
carbocyclyl or 35- or 6- 15nmenbered heterocyclyl p which is %gtronally

fused to a quihqé?prmeﬁﬂmethyleer gRuRsHesbited weh@n&rgnoup@zxd Mhearkbocycl yl ~ or
R
Pr ef errec? gg’% Sg(ﬂ, DL &X?Jﬁg)baﬁﬁﬁlumg ?ﬁy?eédgﬁg&glﬁﬁa}% é?@g%gnr n R14,

R15, Rl16subkitdents dBan Kesﬁib@maadioﬁd,hzulgrb@uma:dr ghwdineder ghyenoestdrMThesebst i t uent s
whi ch are the same or 20different and are sel ecé (gpfrom hal ogen, .C14 al kyl,
C24 al ketipstituenty mayhsrgforghejindspandently sehgetegfram Bydgerrand:fhe side chains { he same

or_did f ebentadflor RRLEREA! ANEARRIRL. frbuch S Maind VDS SuRIRHAI6hs

substituents are hal ogen, koxy, hydroxy el'n R and
R ' are mhgbsamteated.di fferent and represent hydrogen or C1-2 alkyl. Mbst

preferably t a , al kyl.ene and in Eg|5 RQadA1k4 are
Cnoubstit ut edtt "2t 8F biafn StnEmeenn sl & bk oGt iBidetn Torteckiel

car bocy chaglt iR Rt L EGHEHORAL GHQHB i Side CREABaY-aRERo affd fheall$ and R19
groups include one or two substituents which are the sane or different and

are sel edaravdtive ofsueh e syestituend whichrisl subbtrntialkynon-fonatienakHoe reamded al koxy,

C14 | oal dr ox nitro nd R s_wherein each R and

L nE e YRR b R b BB & i st S IR 50 rror 6
pref er abhyy bab&ﬁ%&e@t&mlda@@roﬁéx_a&lpaé Ks}’éNH@O@ al KyllensideSr-cartalletsy and
hydr oxyl groups. More preferabl e het eroaryl , carbocyclyl and
het er ocyﬁfg Nﬁﬁi@)chKéBaUSYl QY&Q%Q(TQ)@@%ZP hegagbaraate) glhysiroxy

unsubst] é"é@%%?%&% HAREHES AR (Rr EdirfpIB b UG allfPor a O(C1-C

alkyl)phenyl ether) or esters (for example a OC(=0)C,;-C alkyl ester) and thiol groups
20  may be converted to thioethers (for example a tert-butyl or benzyl thioether) or
thioesters (for example a SC(=0)C,-Cg alkyl thioester).
Examples of R'? and R" include hydrogen, phenyl and groups of formula -
CR°R"R°® in which:
(a) R?, R® and R° are the same or different and represent a hydrogen atom or
25 a Cy.¢ alkyl, Cy.¢ alkenyl, C,.¢ alkynyl, phenyl, 5- to 6-membered
heteroaryl, phenyl(C,.¢)alkyl or (C;.g)carbocyclyl group, -OH, -SH,
halogen, -CN, -CO,H, (C,4)perfluoroalkyl, -CH,OH, -O(C.¢)alkyl,
-O(Cy.¢)alkenyl, -S(Cy.¢)alkyl, -SO(C¢)alkyl, -SO(C,.6) alkyl,
-S(Cz.¢)alkenyl, -SO(Cs.¢)alkenyl or -SO5(C;.¢)alkenyl group; or
30 (b)  two of R% R®and R° represent a group mentioned in (a) above and the
other of R%, R® and R° represents a group -Q-W wherein Q represents a

bond or -O-, -S-, -SO- or -SO;- and W represents a phenyl,



- 27 - group, in particular a nethylene group. Mdst preferably the phenyl,
heteroaryl, 16, - carbocyclyl and heterocyclyl groups in or fornmed by R15,
KR18 and wbdoawwsmwssubstituted. Wien R15 represents a growmszbidmosml a
-[C14 allcylene]b-(Z1)a-[Cl4 alkyl], »5 preferably either a or b is zero,
for exanple both a and b are zero. en [Cl4 alkylene] is present, it is

Porosoe ) O e RaaelREL LR RbESENY Gl nocy By i bt ° 9O

al | cyl ene] b- (ZI') a- {yeldhii@hnlsy Id,.s cpPEIBAIR 1,38-loY l6-thémBeréd héte@®hi¥ | gr oup
such as nethyl, et h)gl or gh{?‘”ﬁp , n%%?d%és)iné}erabl met h ryI erdalN When R15

represents a gr ouporf- Oﬁérmﬁnherﬁ@mwmgﬂle Kyl -gfoup) a/h[@l‘%tom Wis] and a is

1, 71 f bl e R 2 al kyl
e plr Zf 2: gble)r/azll}{nsugstﬁuted\%gjb &Tg%ebreyglrlge Oé}‘?ore Ubké?g.l r}u%?: ¢l a[ C>1/4

al | cyd ene] b-(Z71) a- iaﬁ?e‘lor&hff&ﬂﬁidndré eﬁﬁ@fxﬁdr@bjflyheﬂbgdmemﬁ QONH},S zero nor e
preferably both a and are en [Cl4 alk Ien iS present, it is

preferably a Cl.3 ﬁ@@’ﬂé@@)alhﬂr EC(BNEKQIQHW')za' Qﬁ:ene When R15

represents a grou it 4 enyl

prgf erably ng aIE )LI S a}o%g(y% Eéﬂlﬂ%&'ﬁ dﬁﬁ%} par f’“{g’ )C/:I-|]:CI-|2

When R15 representéSC&(@M)alksylofN(DQr-NH]Iza-NI-[(CM)adeﬂ:,yNQ(r(Q]JMK)Z)L) -[ C14 al kenyl ]
CLon alkyl, ore prUlGPKEIgaE, (Qodkyt Kbstarah bcagriind. s absent (1 e. a
IS zff0) f formul a C14

al kyﬁ{ane] b- (Z1) a- [@h%&?&&ﬁ%@‘p{)é’l? agﬁé@gfglﬁge}%%f %’sz[%m al kenyl ][
preferably R1&)repomsefiR’sR| yndB@mprasentaa@ﬂoﬁpahWﬂonod 1r(12)1alajvle@n¢thegroup, or

a group -(C14 al kyl Cl4, alk c re abI 25 R15 re sents
hydrogen, nethyl, t%Wytlw(o %}) %‘?QR %ﬁg 6{1‘% pLiey

preferably nethyl . abas h@&@ohﬁ&rﬁ%@%mwﬁﬂQ%@cﬁlﬂylas%@ﬁef%ekﬁrmJ' a -[Cl4
al kyl ene] b-(zZ1)a-[C f-4 al kg;-d]p or -LCl4 al kyl ene] b-(zi)a-[ C24 al kenyl ],

preferably R16 repheerepnyton pmbered hrtgrocyehy} Bngos ReyRiband Ry dr ogen or

Al kylenel b ( 21)  CEROBFRDIE U5 A0 R Radh R Be B ol it
preferably Rl14 repsgeants hydrogen or Cl.2 alkyl, nore preferably R14
represents hylggroe%](grrr]lp?er 1nrr§1;[ehe¥1|1bodu¥1g1t2egclhlc/>f11§a47nglloﬁr{/c gBleg ga%l/leo c?roc§f7fgre;lt 28 -
and represents a hydrogen atom or a C,s alkyl, C,.¢ alkenyl, phenyl(C,.¢)alkyl or
(Cs.g)carbocyclyl group.
20 In another embodiment, R® is hydrogen and R® and R® are the same or different
and represent phenyl or a 5- to 6-membered heteroaryl group. Particularly suitable
heteroaryl groups include pyridyl.
In another embodiment R represents a hydrogen atom or a Cy.¢ alkyl, Cp
alkenyl, C,.6 alkynyl, phenyl(C,.¢)alkyl or (Cs.g)carbocyclyl group, and R* and R®,
25  together with the carbon atom to which they are attached, form a 3 to 8-membered
carbocyclyl, 5- to 6-membered heteroaryl or 5- to 6-membered heterocyclyl ring.
In another embodiment R?, R® and R®, together with the carbon atom to which
they are attached, form a tricyclic system. A particularly suitable tricyclic system is
adamantyl.
30 In another embodiment R? and R® are the same or different and represent a Cy¢
alkyl, Cy.¢ alkenyl, C,.¢ alkynyl or phenyl(Ci.¢)alkyl group, or a group as defined for R®
below other than hydrogen, or R? and R®, together with the carbon atom to which they



When R15 represents hydrogen or a group of forrmula -[Cl4
alkylene]b-(Z1).-[C 4 alkyl] or -[Cl4 al kyl ene] b-(Z1)a-[C24 al kenyl ],

pr ef er ablwotoe/ashiogl , al kyl ene and al kenyl groups i n borbTRIERIANDIFEE are
unsubstituted. Wen R15 represents a-ghenyl or a 5- or 6-nenbered

het eroaryl group optionally 5fused to a further phenyl, 5- or 6-nenbered

het er oar yl rbo r 6- red hete pup,
preferab?/?eiaga‘ihgﬁr 89’%?[ §X51?8 Cﬂﬁsoég @ﬁ‘gﬂmr%f &%gﬂcypﬁpg%o@yachf% ﬁenbered
het er oar i!é:pr&&‘ﬁgﬁ hyﬁ’fo?&%tbﬁpbrfhegreﬁp@w&ecgﬁ&ﬁp@H DY UhGodem ! ic,-copmr rol yl

i sot hi azolyl qgﬁ razo and i soxazol yl, nost preferably pyridyl. ten R15

r epr esenf@i-p 94111(}1)15 -@ZH o0(64 d@%br@&iﬁé&l lar‘;SI(CQJ)@llk]z)l optional ly

10f used t C3 7 b N
or e Cor D& PSRNy TSP SR R PEARINN eyt Cheter bar ol
car b033yClwz(@ﬂgalhﬁ)&r@WQémbs@f%@%fQW&v}ﬁE&n @n&y&gémwb@w or Yhen RI15

represents a phenyl or a 5- or 6-nenbered heteroaré§ group optlonally fused
to a furtherS mn§©z-aed%remewewmaylheh@www)plky 37 camppsdyleCyt or 5- or

6- 15 | 1
Gl ky DB FIBH oty C3p Y SURIBRCY RERLBSEP b gpen ©f
hydr ogenheté&toefyt bab or G-thembdréd hkteydarg (Ouddkplfgrédis which grospB&isi t ut ed.

When R15 re rese ts roup of formula -(Alk4)-NRLI8R19, Alle p ef erably
r epr esentsu Stt‘i‘ite ogp ? p‘@’r%ﬁ’mﬁ}réﬁ‘é}?sgﬂﬁ}tséw ¢hugre thy pameyr dilfgony

20Whan RLR f-BR5ER BESx A, H418 Nf ¢ H 0N le9 and I e and R19 are
the sane or egl ffergnt Xgind r%@]rese d?ogen %@ 47al kyl, preferably R18

r epr esentCONHGE pgtylar-CEO 2CHzQ§fl (Cm)p@ﬂpmeald{yhbﬂ)sc1R1£k)rle-r$|(@semlﬂ<sl, a net hyl

R0 ar o I CaRBOEPSBRER shuds MR ol SR A gl et
pref erablmq@@@c{ﬁﬁkﬂsmt §aljay1d(r@}g éﬁl’y] @;. éam%,ﬂf))d|(c3%fbaf&6$c]?lr eferably R19

represents a gr oup. represents a group of fornula
- (A1k4) - @%Mﬁ@a&ﬁﬂyllehealﬁhoﬂl@nzﬂoget her with the nitrogen atomto which

t hey,are bond or r L grm‘oer ed
het elr%cycl yl glr Ol?}ghe(gp ?%c?la eﬁ{ “?1 (g%iul? Iﬁt”ungr ﬁ%%‘i S%bé 1tuer§s - menber ed
het er oar ¥id R@;Stalzerc@gaherysciﬂytheaﬂarlﬁn t@ﬁvh&:}ﬁaesba'eedadleﬂeﬂoﬁﬁ)acﬂ yd> 6gr oup, 30

preferably they forma non-fused 5- to_ 6-nenbered heteroaryl or non-fused
5- to 6- TREREEHSHurRseksaplary iyl orfictripey dir rmgp Seitahle srrboexsdy) TgF m a 5- to

Igr gfg?(rareg'qhetg\%' %f’%ﬁ c?‘%ﬁ;@“ nc%]%(4 ? r?% éllnﬁa% eheé%g%ﬂ@?@%yl m%;BEEI i nyl

and pyr r mkclude pideridimeéy] pongst er abl y nor phol i nyl . When R15 represents a

group, of for R18R19 Alk4 preferably represents a Cl-2
al kyfne groﬂﬁ’a%feereére ey, eithel: oy - cHaCH- |

() R'? and R" are the same or different and represent hydrogen, C,.¢ alkyl,
Cs.7 carbocyclyl, Cs.q9 aryl, -(Ci4 alkyl)-(Cs.19 aryl), or -(C4 alkyl)-(Cs.7
carbocyclyl); or |
(i1) R!? and R? , together with the carbon atom to which they are bonded,
25 form a C3_; carbocyclyl group;
wherein the alkyl groups and moieties are unsubstituted or substituted with 1 or.2
substituents selected from unsubstituted C,4 alkyl, C,4 alkoxy, hydroxy and -NR'R""
groups where R" and R’" are the same or different and represent hydrogen or
unsubstituted C;.; alkyl, and wherein the aryl and carbocyclyl groups and moieties are
30  unsubstituted or substituted with 1 or 2 substituents selected from halogen atoms and

unsubstituted Cy4 alkyl, C, 4 alkoxy, hydroxyl, C,4 haloalkyl, C(4 haloalkoxy, C;4



5When R15 represents a group of fornula -(Alk4)-NR1L8R19, R16 preferably
represents hydrogen or ClL 2 al kyl, nost preferably hydrogen. Wen R15

r epr esentwoaogrsumsof formul a - (Al k4) - NRL8R19, pr ef er ablpgTideoaldoyd7oand

al kyl ene groups in Al k4, R18 and R19,are unsubstituted. Wien RL5 represents
a group of for mul a - (Alk4) - NR18R19, preferably the phenyl, heteroaryl,

car bocycl het er ocycl oups..i.n R18 and e ubstit ut ed
When R15 dlgPtP f“é%ap %‘# E’g@ ﬁ@l% g(rmgp?h F\?Rglﬁfgﬁ ﬁfee‘?’ﬁts?@aobroups

i ncl ude dl%l%n% it dfogazo%uaame@b. Myliyl, When R15 and R16, toget her
wi th the carbon at are bonded, "form a B enyl, 5- or

6- menber ed heWélm& y¢nd ngfgi@ D@atoaddiylcfoym agartecydyl gowm Ierdfett@thseRer ocycl yl

group mh i3S tlonal us 0 a furth hen ered
het er oar {fi o 3 8% % f{ﬂeng?"% Ieprsserd ahy ﬁt?@?% atoﬁe?re%no c'%‘i’sy]ltquérg up,
prefeyr e@togls @euéxﬁed ﬂ61|nL(dl§‘4 amey; Cy;i%déb@lw Ipherryp nhtm@fL(GIA)altz{@ nmenber ed
heteroaryl, non-fused 5- to nber ed het eroc non-trused C3_7

car bocy01(9H)élllfﬁxlCSCm)@E}’lbdé:yc)ayﬂyl‘Pb@té’él of dcaz)pltlféeflﬁ3 nearkpcyelst-e pref er abl y
f d ph | f d G 7
Carbocycly| - apepR AL IE ot chOnly *5‘3’“%%%?254’8{‘%9%4 G e

forma cyfR’? @n@RﬂﬁJpot}mgﬂfahddegbm Wiﬁrd:@fehifﬂk' aahR Pds wethgh thdiey are bonded,

preferred non-fused 5- to 6- ngnbered het er ocycl yl groups include
pi peri di Prgferatlpthe ot esrupis hysrogen ofapeivhyl , ~ nor phol i nyI and pyrrolidinyl

ro nor e 1 I A en R15
ana Wb Torm SE0 R TRARP YRSl Kbt £RD L SHRUIOT Sbith 0 pRI OIS n e ey

are bondefR'*pné rtsbyldmgmbmdbs(ﬁfﬁuted Cas bldiylyarlldyhe gtrhewpst'i aod BdEisagcl opent yl
and cycl ohexyl , re refer R15 and R16 forma cyclic
gr oupyt oﬂ?f‘ﬁ%‘rmtﬁﬁqmwu?% glegtgd %GHYQ ?lp& f\“/aéhoctyﬁg'tlr BFWYlhonded, preferr e)d/
C3_7_car gaal ., HERYRS( YRkl A CRLANSAMIC LDy lLhehyids i ndanyl . Wen RIS

and R16 forma cyclic group together carbon atomto which 30 they
are bondé@;z)plkelf(éhabla#)qch@}’bhenyl het eroaryl, carbocyclyl and heterocyclyl

gro fornme tut stltu or two. substituents
whi ch are thng'll gf %%Yc §rougl’ %%?te‘g‘y Vﬁﬂﬁtehcafboé‘e%mg? dms and C14
al kyl , Gtﬂlcntwaeasond@azlprafekmythe cmozmwdgt&ﬂm&ﬁm@aaﬁad@pmm - 30 -
Cl-4 haI oal kyl , hydroxyl, cyano, nitro an NR R' groups wherein each R’

and R i @rbosaclyhgiouy Adpplfeetr@tttre@ﬁ@rbeeﬁhégwgshyucgegewlcamm 4 alkyl, nore
preferably Selgﬂ% a%efra%ﬁb%%g gltoggs(r?@blﬁ]r—%é%e:fél'oqpcé(ﬁ?@()k% gne, C1-2

al koxy and hydroxyl groups ably t eroaryl,
car bocycleyth eemd loet estearified| cydbogybgrpsp fiarcornkcaoe withrssbkiitnért B esbove

S ubs% ! urtnga(tjns% group ]CC§OﬁL°kX|wh1£}?ﬂR g ilecgrr]oﬁsch%rarg‘%tnrs%g tge estgr) nc?tgongﬁy acl2
derived from the alcohol R**-OH. In one embodiment, R'' is preferably an ester group
-COOR™.

Where R'! is an ester group, it must be one which in the compound of the
invention is hydrolysable by one or more intracellular carboxylesterase enzymes to a
25  carboxylic acid group. Intracellular carboxylesterase enzymes capable of hydrolysing
the ester group of a compound of the invention to the corresponding acid include the
three known human enzyme isotypes hCE-1, hCE-2 and hCE-3. Although these are
considered to be the main enzymes other enzymes such as biphenylhydrolase (BPH)
may also have a role in hydrolysing the conjugates. In general, if the carboxylesterase
30  hydrolyses the free amino acid ester to the parent acid it will also hydrolyse the ester
motif when covalently conjugated to the HSP90 inhibitor. Hence, the broken cell assay

described later provides a straightforward, quick and simple first screen for esters which



al kyl ene group (such as by a nethylene group). Even nore preferably the
phenyl, heteroaryl, carbocyclyl and heterocyclyl groups so forned are
unsubst i twoedi1/154708 Preferred R' groups are - COOH and PCDQR20wnmosr R2
represents Cl-4 al kyl groups (such agsqethyl, ethyl, n- or iso-propyl and
n-, sec- and tert-butyl), C3.7 10carbocyclyl groups (such as cycl opentyl

oz 305 ey ARl B 5 e e
N- et hy | piRedyvedind sihe céxﬁbi&;ﬁ@éféiﬁ&f dsEAwRBerVdon Jg]afehqamtmfbgo innmany | .

nor bonyl, dirrethyl am noethyl™ and nor phol i noet groups. More preferably R2
r epr esentig ti@lchgsen qopjug@howemls:tay tvo egrfiryl that\AhEmthlcar@W@mze mor e

pr ef er abl Eepr l5unsubstituted G _4 al kyl or C3.7 carbocyclyl.
Most pr e?‘é??%ﬁ 'H% gro E%rgu?dﬁcl ude cyclopentyl, t-butyl and iso-propyl.

In apreferr eﬁla@ﬂ@bﬁﬁ%emtkn@imttb@ldyrh\dﬁﬂtrbléﬁn Erhﬁmﬁnatslxprwtdaeduaugm nmpound

which is (a) a phenylam de derivative of formula or a_tautoner

t her eof , thereleasp 0§cq§ﬁbmﬁsa@mam%ar|19\l%@@eéﬂlaﬂl dn glmumawmi asthries theyeneat e,

Do, GRS G R RBen S B S B B SR BB S o,
ei t her: MBabropkgges sl inthiSed Wiumepr goonl and dR8RPmAntMIE¢eE Agdfs thadd RO ar e

t he sane (fr dlfferent an represe t a.hydrogen or hal ogen at om or an
unsubst i telgelyelytareemaarontiagegel! po fﬁwl@r@uhigbeaqfovaheeﬂ% gttt spnenyl

ri ngypu ;e;\#kér%QQUﬂmuﬂ gfsgéég \f'%i é?%qnégi@ecmdce Zﬂ/ nets%%ichﬁg € eEth tdeadi trogen

atomto they are pyrroli e, piperi |ne or
i soi ndol forreduged videsefifieccts. The HurbBtb'rsthatvedlmvdnecha oethogd oWagmimg/rHS:Rf)Ol s

ti | ] furth tit th
Ot o ihinatsp Ehaptpatssiaad ofhe e enst Fafuhs PR el -nitrabe linthes caa
al kyl, Ghfthab kReythy Sieosts e@aﬂdeh@ﬂlmééml TH3¢bieh aahivtierGldh o

hydroxyal kyl, cyario, nitro, - grou ps where R and R' are the
sane or tiilﬁfvfaefriemhuéartue ¢sém@srem1f lhyldk@bt@rth@HS AQ inhehitor detetmines wh@thmyl Al Kl

DB R PR BRL  FdahPIReRyrlod
Spec1ﬁcally it has been found that macrophages and other cells derived from the myelo-
monocytic lineage contain the human carboxylesterase hCE-1 whereas other cell types
do not. The compounds of formula (I), wherein in all cases the nitrogen of the esterase
motif (X) or (Y) is not directly linked to a carbonyl (-C(=0)-), will only be hydrolysed

20 by hCE-1 and hence the inhibitors will selectively accumulate in macrophage-related
cells. Herein, unless “monocyte” or “monocytes” is specified, the term macrophage or
macrophages will be used to denote macrophages (including tumour associated
macrophages) and/or monocytes.

Subject to the requirement that they be hydrolysable by intracellular

25  carboxylesterase enzymes, examples of particular ester groups -COOR? include those

wherein R* is -CR'*R"°R'® wherein:
1) RS represents hydrogen or a group of formula -[C4
alkylene]y-(Z")s-[C14 alkyl] or -[C14 alkylene]y-(Z")a-[Ca-s alkenyl]
wherein a and b are the same or different and represent 0 or 1, and Z'
30 represents -O-, -S-, or -NR""- wherein R'” is hydrogen or C; 4 alkyl, R'¢
represents hydrogen or C;4 alkyl, and R'* represents hydrogen or C; 4
alkyl;



R represents a group of forrmula (X) wherein Rl represents hydrogen; Alk2
represents a group of formula -C(R12) (R13)- wherein either: R12 and
R13 are twewams4ms di fferent and represent hydrogen, Cect/ga2uylooosss- 7
carbocyclyl, ©6-10 aryl, -(Cl4 alkyl hg(C6.10 aryl), or -(Cl4 20al kyl)-(C3_7
carbocyclyl); or R12 and R13, together with the carbon atomto which they
are bonded, fot.ma 7 carbocyclyl gr.ou wherein the al kyl groups and

moi eties in RléTanJ%I@r%eatsﬁﬁglﬁ@éﬁrgéf 8866’?6’&%%‘{]??%’%‘5[ %{OPH 1 or 2
substituents sel ecéﬁ%nﬁlgafﬁsb'd‘ﬁi@ﬁﬂhtz RAyCE4oPeal ditleredbbferadrkoxy, hydroxy

and - NV\R' groups where and R' are the sane or differI«?nt ahd fepresent

hydr ogen or unsubsedrbasyekyl @15-0rrmgimbergd hetgrosydyhgronp, Rir yépresedtscar bocycl yl
groups and noi et eg (1'rn R12 qandl R%S §r1€4 uenseubstt 'ét ted or substituted with 1
or 2 substituents SEreEPSE Grghohand SontRISHES B¥do8Mubst i tuted C14 al kyl |
Cl4 & koxy, hghy OXR'ﬂre&é&n&%‘@kb@@bkﬁmuﬁlg\maﬁqap%%Whel@fh‘lAmdr oxyal kyl ,

cyano, nitro, -SWand - NVWR' grouPs wher e .and R' are tl{]e sane or
different and repr®@sesenthyfnogtkylese ctovpand cithert(@uR Eand Raf arpithe ame WO

2011/ 154708PCT/ GB2 - 2 1L el e . QR and - COOR2
wherein R2 repr ese%t]d;iﬁgr%gﬁ ?trf:?rg%eé%h _éer{a k@lr4 aglgl’cé_d?fgaragocydl yl.

In the case of a cogphemnslitiothefnitrogehatdnh &) whighelieradbynded, fotpracs @nbs

i sopropyl . Furtherrmrg, ﬁﬁreferatily either: 5R6 represents -CH3, and R7
represents - CH2- phBRPPCREH BFIETIrY! 198 Sphichryiemberrd heteraaisbil igranpeptigndlly a singl e
grougy W or R6 and t it B > Al i ey are
bondg)d, forma pyrfrug% tgiaﬁpﬁhﬁﬁlrgi%ﬁ mgﬁ:?:gg?ﬁgg%?ﬂ%:%%h@% |lch i's
substituted with aorsi-ngbengnberpd kiéterboyalyl dreums & & raptesants bygrogerdoro® £ or nul a

(I'A), preferably o of % and R13 i.s hydrogen or unsubstituted Cl_2 al kyl
and the other of Félgylamﬁ%lgeqrgsegﬁ%gﬂgqggéqrt uted group selected from Cl_4

al kyl, C3.7 cgypockPlawl R'DRGIMer withiRE Sar¥orl 5t t8!vitMéh they are bonded,
- (G 4al koxy- (C14) al kyl, -(C1 2)al kyl -phenyl or
- (G _2)al kyl - (C3_7horarambeyyl §1 or GtEPmbeied dieterdayylpEsi earbeaychdapduerds of

f | : tyl N(1-1 12 4-di hydroxy-5- _2-yl) phenyl
car obhyt ot peri PRGNl Sy SR Y 6 Rty 1) phenyt]
[2, 4-di hydr xy- 5- ( picapRo- & S-icRitersl Hetabdtgnch , Larbdeyciylion sdoye) - 2-

met hyl al ani nate; 20cyclopentyl N-(1- { [2,4;dihydroxy-5

- (propan- 2- yl ) phen§iembersd betsiacyslybgrigupiagdR arepidsents hydiogemt e
Preferred substituents on the alkyl, alkylene and alkenyl groups in R" RY, R,

R R'® R and AlK* groups include one or two substituents which are the same or

20  different and are selected from halogen, Ci4 alkyl, C,4 alkenyl, C;4 alkoxy, hydroxyl
and -NR'R"" wherein R” and R"" are the same or different and represent hydrogen or
Ci.; alkyl. More preferred substituents are halogen, Cy.; alkoxy, hydroxyl and -NR'R"’
wherein R” and R”” are the same or different and represent hydrogen or C,.; alkyl. Most
preferably the alkyl, alkylene and alkenyl groups in R"’, R'®%and Alk* are unsubstituted.

25 Preferred substituents on the phenyl, heteroaryl, carbocyclyl and heterocyclyl
groups in or formed by R', R, R'® and R"® groups include one or two substituents
which are the same or different and are selected from halogen atoms and C;4 alkyl, C;4
alkylene, C,4 alkoxy, C;4 haloalkyl, hydroxyl, cyano, nitro and -NR'R"" groups
wherein each R” and R"’ is the same or different and represents hydrogen or C;4 alkyl,

30  more preferably halogen atoms and C,.; alkyl, C,.; alkylene, C,.; alkoxy and hydroxyl
groups. More preferably the phenyl, heteroaryl, carbocyclyl and heterocyclyl groups in
or formed by R', R'¢, R'® and R" are unsubstituted or substituted by a C,., alkylene
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alkylene] is present, it is preferably a C,.3 alkylene, more preferably a C,.; alkylene.
* When R" represents a group of formula -[C;.4 alkylene]y-(Z")s-[C24 alkenyl],
preferably C,4 alkenyl is a C,.3 alkenyl group, in particular -CH=CH,.
When R" represents a group of formula -[C .4 alkylene]y-(Z')a-[C14 alkenyl]
20 andais 1, Z' is preferably -O- or -NR'"- wherein R!” is hydrogen or C., alkyl, more
preferably Z' is -O-. Most preferably Z' is absent (i.e. a is zero).
When R represents hydrogen or a group of formula -[C;4 alkylene]o-(Z")a-[C14
alkyl] or -[C, 4 alkylene]y-(Z")s-[Ca4 alkenyl], preferably R'® represents hydrogen or a
Ci4 alkyl or C,4 alkenyl group, or a group -(C,4 alkyl)-O-(C,4 alkyl). More preferably
25  RY represents hydrogen, methyl, ethyl, n-propyl, -CH=CH, or -CH,-CH,-O-CH3, most
preferably methyl.
When R represents hydrogen or a group of formula -[C; 4 alkylene]y-(Z")a-[C i
alkyl] or -[C;4 alkylene]y-(Z")s-[Ca alkenyl], preferably R'® represents hydrogen or
C1.2 alkyl, more preferably hydrogen or methyl.
30 When R represents hydrogen or a group of formula -[C)4 alkylene]y~(Z")a-[C14
alkyl] or -[C;4 alkylene],-(Z")a-[C24 alkenyl], preferably R'* represents hydrogen or
C).2 alkyl, more preferably R'* represents hydrogen or methyl.
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preferably hydrogen or C,.; alkyl, most preferably hydrogen. Preferably the C;4 alkyl
groups of R'S are unsubstituted.

When R'” represents a group of formula -(Alk*)-NR'®R'®, Alk* preferably
represents a Cy.; alkylene group, preferably either -CH,- or -CH,CH;-.

20 When R'* represents a group of formula -(Alk*)-NR'®R'® and R'® and R"? are the
same or different and represent hydrogen or C,4 alkyl, preferably R'® represents
hydrogen or C;.; alkyl, more preferably R' represents a methyl group. When R
represents a group of formula -(Alk*)-NR'®R'® and R'® and R"? are the same or different
and represent hydrogen or C;4 alkyl, preferably RY represents hydrogen or C,; alkyl,

25  more preferably R' represents a methyl group.

When R" represents a group of formula -(Alk*)-NR'®*R'® and R'® and R",
together with the nitrogen atom to which they are bonded, form a 5- or 6-membered
heteroaryl or 5- or 6-membered heterocyclyl group optionally fused to a further phenyl,
5- or 6-membered heteroaryl, Cs_; carbocyclyl or 5- or 6-membered heterocyclyl group,

30  preferably they form a non-fused 5- to 6-membered heteroaryl or non-fused 5- to 6-

membered heterocyclyl group. More preferably they form a S- to 6-membered
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form a phenyl, 5- or 6-membered heteroaryl, Cs.; carbocyclyl or 5- or 6-membered
15 heterocyclyl group which is optionally fused to a further phenyl, 5- or 6-membered
heteroaryl, Cs.; carbocyclyl or 5- or 6-membered heterocyclyl group, preferred groups
include non-fused phenyl, non-fused 5- to 6-membered heteroaryl, non-fused 5- to 6-
membered heterocyclyl, non-fused Cj_; carbocyclyl and C;.7 carbocyclyl fused to a
pheny! ring, more preferably non-fused phenyl, non-fused 5- to 6-membered
20  heterocyclyl, non-fused Cj.7 carbocyclyl and Cs.7 carbocyclyl fused to a phenyl ring.
When R'® and R!® form a cyclic group together with the carbon atom to which
they are bonded, preferred non-fused 5- to 6-membered heterocyclyl groups include
piperidinyl, tetrahydrofuranyl, piperazinyl, morpholinyl and pyrrolidinyl groups, more
preferably piperidinyl and tetrahydrofuranyl groups. When R and R'6 form a cyclic
25  group together with the carbon atom to which they are bonded, preferred non-fused C;_;
carbocyclyl groups include cyclopentyl and cyclohexyl, more preferably cyclopentyl.
When R and R'® form a cyclic group together with the carbon atom to which they are
bonded, preferred Cs.7 carbocyclyl groups fused to a phenyl ring include indanyl.
When R'® and R'® form a cyclic group together with the carbon atom to which
30 they are bonded, preferably the phenyl, heteroaryl, carbocyclyl and heterocyclyl groups
formed are unsubstituted or substituted by one or two substituents which are the same or

different and are selected from halogen atoms and C;4 alkyl, C,4 alkylene, C 4 alkoxy,
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dlmethylammoethyl and morpholinoethyl groups. More preferably R? represents Ci4
alkyl or Cs.7 carbocyclyl. When R'! is -COOR? more preferably R* represents

15  unsubstituted C,4 alkyl or C3.7 carbocyclyl. Most preferred R?® groups include
cyclopentyl, t-butyl and iso-propyl.
In a preferred embodiment of the invention there is provided a compound which
is (a) a phenylamide derivative of formula (IA) or a tautomer thereof, or (b) a
pharmaceutically acceptable salt, N-oxide, hydrate, prodrug or solvate thereof:
20

OH

(IA)
wherein:

- R? represents an unsubstituted C;4 alkyl group;
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15 unsubstituted -(C.; alkylene)-NH-(C,4 alkylene)- group;
- R represents a group of formula (X) wherein R represents hydrogen,;
- AlK? represents a group of formula -C(R'2)(R'%)- wherein either:
o R'?and R" are the same or different and represent hydrogen, C;.¢
alkyl, Cs_7 carbocyclyl, Ce.19 aryl, -(Ci.4 alkyl)-(Ce.10 aryl), or -(Cy4
20 alkyl)-(C;.7 carbocyclyl); or
o R'7Zand R, together with the carbon atom to which they are bonded,
form a C;_7 carbocyclyl group,
wherein the alkyl groups and moieties in R'? and R'? are unsubstituted or
substituted with 1 or 2 substituents selected from unsubstituted C;4
25 alkyl, Cy4 alkoxy, hydroxy and -NR'R"" groups where R" and R’" are the
same or different and represent hydrogen or unsubstituted C., alkyl, and .-
wherein the aryl and carbocyclyl groups and moieties in R'? and R" are
unsubstituted or substituted with 1 or 2 substituents selected from
halogen atoms and unsubstituted C4 alkyl, C,4 alkoxy, hydroxyl, C;4
30 haloalkyl, C,4 haloalkoxy, C;4 hydroxyalkyl, cyano, nitro, -SR" and
-NR'R"” groups where R" and R"" are the same or different and represent

hydrogen or unsubstituted C,.; alkyl; and
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cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-yl)-L-
leucinate;

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-2-
methylalaninate;

cyclopentyl N-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-
valinate;

cyclopentyl (25)-[(1-{[2,4-dihydroxy-5-(propan-2-y)phenyl]carbonyl} piperidin—4-
yl)amino](phenyl)ethanoate;

cyclopentyl N-(1-{ [2,4-dihydroxy—5-(propén-Z-yl)phenyl]carbonyl}piperidin-4-yl)-L-
alaninate;
.tert-butyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4 -yl) L-
leucinate;

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbony!}piperidin-3-yl)-L-
leucinate;

tert-butyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-yl)-L-

alaninate;

41_2 4- di hydr oxy-5- ( propan- 2- yOphenyl ] car bonyl }

I}

i RO phesylstitwtedioi ¢ aci d;

: Eijg;gx;H-Sl (parzi{:)}{pz}g%7i g)gyhggh};nyﬁ]lﬁ rlglgro %ﬁ@?%toé”hé(:hd&%%% .nL(Ii-?-l soi ndol- 5-

i hydr oxy- 5- (propan 2-yl ) phenyl ] carbonyl) -2, 3-di hydro-1Hi soi ndol- 5-
hyl ] ami no cydbsHuiedavidchypgleerow Wei d; N (3- { [{



WO 2011/ 154708PCT/ GB2011/ 000879 - 38 - (25)- [(3- { [{

[ 2, 4- di hydr oxy-5- (propan-2- yl)phenyl]carbonyl}
(nethyDamWOQbmmﬁhmh}benzypan1no](phenyl)ethan0|c aci d; PeT{GH2811(0d087p

[ 2, 4-di hydr oxy- 5- ( propan- 2- yI)phenyI]?arbonyI -2, 3- dlhydro 1H i soi ndol- 5-
yl ) propyl ]am no } cycl opent anecar boxyli ¢ aci d; 5hM2 (4- [ (

[ 2, 4-di hydr o) -

15 phenyl pEoBa M #@ﬁﬁv@yﬁrwmrﬂm%w@ﬁmﬂﬁmnwn@?wpaﬁ-%!mlﬁe;

[2-(1- { henylalamnate

[ 2, 4- d|hydroxy-5- propan phenyl i carbonyl } pi peridin-4-yl)ethyl]-

aI2 ni ne; Cﬂlop(en{b’ka(Zi {[PZ‘ dih!iﬁhmdﬁ@W@@ﬂﬂmbawlkawoﬁﬁﬁewhﬁw Ubffyl }

, 3-dih o- 1Hisoi ndol-5- 10 ypethyllam no} cyclopentanecarboxylic acid;
N- [ (25) X(fie {v:lnat

2, 4-gli hyegt sutyr (51&%@@@-?\/‘@ MQMPMEM]{?—@E(B%Xh-}zpmgﬂh@hyl?k!aﬂ)&yy}gwéﬁﬁﬁv| I -
eucine; N (1- { [2,4-di hydroxy-5-(propan-2-yl)phenyl] carbonyl

[2,

L-1

oyrrol | d{l-,yl)sL-yqr)nqLe,I euci ne; N-(1-
[

1

y
i (1 DI dM@dﬁg%dlﬁ%%%?,iﬂ%ﬁliﬁ-%ﬁﬁﬂ%%féﬁvﬁf bfiplpraetshneuct ne
2
I

i peri di Rudinyte) - 2- net hyl al ani ne; N-(1-

4- di hydr oxy- 5- (pro an- 2- hen arbonyl} pi peridin-4-yl)-L-valine;
5)- [ (4xclqpentyl arcwyle zll(i)fz ﬁ%yémp‘ OPH@mPapar bonyl ) pi peri di n- 4-

)Zmdpgi}g@%ﬁgqé%?&g@gj? éi%hqgheny%’]‘%aéer’bonyl } piperidin-4-yl)-L-alanine;
?N ( _1OII ¢ycldpentyd (mdvdn?czj@; S, IIOE Bpédihy dyoxyphemypaner bony| }

eri
I[02I04 di hﬂéﬁ%ﬁ@%ﬂ%&@ﬁ @‘Wﬂ?@ﬂ%’h‘iﬂ]ft@ﬁ‘%"&%yl } piperidin-3-y1)-L-Ieucine;
N

“L(1- ferr-butyl 2 loh 2,4-dihydroxy-5- -2-
[ 2, 4-di hy(rjroux);/-( S) cyrcoo gﬁy£ i[ ) ph eln)gllrm((:}ér b(grr?yfllr}1 p| peridin-4-yl)methyli-L-

| euci ne; ylehele-](aIbor{yl}[premdm Ay danvno]sthigatgyan- 2- yl ) phenyl ] car bonyl }
pi pefg di }}rtzlb%%ley {12 4 I('ilhyaroxy'-Jf-tpropan-Z-yl)pheny]]carbonyl}p1p<=,r1d1n-4-yl)—L-

phenylalaninate;

P
[
(
y
2

cyclopentyl O-tert-butyl-N-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} piperidin-4-yl)-L-serinate;
cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-
20  serinate;
tert-butyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-D-
leucinate;
cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } pyrrolidin-3-yl)-L-
leucinate;
25  cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yDmethyl]-L-leucinate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)methyl]-L-alaninate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
30  yD)methyl]-L-phenylalaninate;
tert-butyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)methyl]-L-leucinate;



N-(1- { [2, 4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl }

pi peridin-4-yl)-L-norleucine; NJ[(1-

[ 2, 4- di hywloE¥y/B3410pr opan- 2-yl ) phenyl ] car bonyl PCT/GB2011/000879

| pi peridin-4-yOrethyl]-Lal ani ne; N[ (Gk-{

[ 2, 4- di hydr oxy- 5- (propan-2-yl ) phenyl ] carbonyl Ipiperidin-4-yOrethyll -L-
30phenyl a| {,.]2, 4-d drox 2- yl ] car bonyl

pi peri di rf¢Z iqw)ﬁ%mw([%“dﬂgyéfﬁ%’tyné Top§ 3;‘%9'3}? P@#&g‘@‘f 700879 - 39 -
N-(1- {[2 by dr- p;éﬁi,ﬁm{rﬁﬁgpan 2-yl )phenyl ] car bonyl | pi peri di n-4-y1)-D-1euci
ne; c ohexy I- é

[2, 4 d| hy’dtrb»tyl-]g-[(lp [8ﬂa¢1h2d191<)) -PHeropai-2arlpboyyljcaitoeyi}diperidingd) - Lal ani ne; N-

E25é%e%£¥13?’8t%|?/ﬂ l%n%at% propan- 2-yl ) phenyl ] car bonyl } pi peri di n-4-ypet hy1J-L

N-[( 15 {1 Ry Iy 4401012 AR b IO RRS-Brophi Rhaypk byl pakayl) bipereiniali n- 4- yOret hy 1Ry

alin
(25) - cchWﬁé@@yﬂ{Q -lengimates - di hydr oxy- 5- (pr opan- 2- yl ) phenyl | car bonyl } pi peri di n

-4- Da
Lo | o (GREShERAAE (B4 dinydroxy.s-(aropan 2-yliphenyllcarbonylipiperidinds - 1
1]1-2- me mmbmyh]m Imucmate

8, ;ezt 5 pl]y g’ [ig,{ﬂédﬁly }or;%//(-jr— ﬁgpa%-f—p{)p}?e%ryi[]ca2rb3/1ly)lfpr%perl 1r]1-(1:1(-’jlr bonyl | pi peri

(25) m:yc l?,ggﬂgﬁi {1l- (/z;hr{a[ez 4-di hydr oXy- 5- (propan- 2-y1) phenyl] car bonyl } pi peri di
n- 4- net 5} I'] am noJ et hanoi e aci d;

N [(1- {Lﬁycﬂenénwwmyelﬁh‘(w{d@al{lpﬂ-shlh)/@ﬂwmﬂ-(bmbdﬂy| }pi peridin-4-yOret hyl | -
- rnet

[2 4- di hi‘éﬁ%ﬁ?g}h ?‘B’ryb’;[?g\ﬁ? %lwﬁW&HEmMI]aBBP?}SHWP%F’peH di n-4-yDrnethyli-Lserin

tert-butyl (25)-c clohex {[(1-{[2,4-dihydroxy-5-(propan-2-
200 tert- but t?] ( S) y yi[( [y rox};/- -y(pr(%pgn 2-yl ) phenyl ] carbonyl } pi perid
i n-4- yI ybm@nhmalrb@yt}@mqmém-ﬁ zgyneﬂ{y[llammo}ethanoate

E/Sng 52 %yc lop )ét}y?l\’(h[g{ 3%&1 fiﬁl Xg‘ -@@%épa%%—bﬁp ﬂceﬂg y(iiiprff)el%i_din-&
[2-(1- {[y’ﬂ):ﬂetﬂyﬂaﬂdlﬁlet?hy}-ﬁ dlzﬁﬁman 2-yl ) phenyl ] car bonyl } pi peri di n- 4-ypet hy1lR-
2oval necyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl}carbonyl} piperidin-4-
yl)methyl]-L-serinate;
cyclopentyl O-tert-butyl-N-[(1-{[2,4-dihydroxy-5-(propan-2-
20  yDphenyl]carbonyl}piperidin-4-yl)methyl]-L-serinate;
tert-butyl O-tert-butyl-N-[(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} piperidin-4-yl)methyl]-L-serinate;
cyclopentyl (25)-{[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]amino}(phenyl)ethanoate;
25  tert-butyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yDmethyl]-L-serinate; .
cyclopentyl N-[2-(1-{][2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)ethyl]-L-leucinate;
cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yD)phenyl]carbonyl} piperidin-4-
30  yl)ethyl]-L-alaninate;
cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)ethyl]-L-phenylalaninate;



O-tert-butyl-N-(1-([2,4-di hydr oxy- 5- (propan-2-yl)phenyl ] car bonyl } pi peri di n-
4-yl)-Lserine; (2S)-cyclohexyl { [2-(1-{

[ 2, 4- di hywoaxy/4{08r opan- 2- yi ) phenyl ] car bonyl } pi peri di ne¢1/GB2011/000879

yl ) et hyl ] am no} et hanoi ¢ aci d: -35.

30( =) - {[2- (1-{[ 2, 4- di hydr oxy- 5- (pr opan- 2- yl') phenyl ] car bonyl } pi peri di n- 4-
y1) et hyl ] am no} ( phenypet hanoj ¢ aci d: .

N (1-{] 2, tartciufy) g‘?@x@:§2ﬁﬂl@ﬁi&ﬂ¥&§ﬂ‘?{3ﬂ’é¥fy DpherBearbenviinirsridin-4- 4- yl)-L-serin
e; W2 47 11/000879 - 40 - cycl opentyl N-{3-[(1- {

[ 2, 4-di h%é%@?iﬁg%%ﬁg -y1) phenyl]carbonyi | pi peri di n-4- yl)ani no] propyl
- L- | euci petmitylaviq-tE- {[231-dihgdroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-

[ 2, 4-di hydr oxy- 5- (‘Pr og:an— 2-yl ) phenyl ] car bonyl } pi peri di n- 4-

yl) am noYRetBALrlepcinaleici ne. “5As ment i oned above, the conpounds with which
the iaveptiofyi (5PNGENNERydoRyISNRidYah Or)pMEnyHERAOnG pipenidiy-4and ar e

t her e?or e%itﬁﬂﬂsig [%gr ??E eat r%lentyOIE‘dﬂcdgﬁiéer},&l pgut ol mune and infl ammat ory

di seasesyt)ethyl]didalagnabr oni ¢ obstructi ve pul monary di sease, asthmm,

rheumatoid arthriti.s rj.asi s, infl 'ﬁ)@&? in-42 ohn' s

di sease, lewgﬁl M/@goﬁi’tgfdéﬁydﬁ%yt# ‘"8&13?‘?39%“?9% %@gt es, ﬂ;int ?pi c

der mat i tifygeﬂjgp]@f.ﬁjemylraﬁmmat]g@host di sease, systenic |upus erythematosis,

viral inféction, Alzheiner's disease and t@ers. For exanple, the conpounds
may be usysdoli'qmﬂIﬁb’ertr'@léi’lr%ﬁ'(bﬁpe‘hag% oné'gf [%Al?e and i nflammat ory

di seases, ,.incl udj -oNni & ok li.Y&igat monary di sease, ast hmm,

rheu to'?fap%ﬁ ﬂ?%rpﬁg"sﬁm %%d%ag@%&?ﬂfqgﬁ%?t%rg@ bowel di sease, Crohn's

di sease, cydiemnaflinvg-@o|{[RMidihydroty-5ipropae?-ohpkinyilcarbomil kiprsidinati t i s, graft
versus host djsease, 15systemc |upus er ythematosis, viral infection and

Al zhei mesthilldexdaten preferred utility of the conpounds of the invention
is for U%gclbgen‘i)[hW-Ef-gag[ﬁﬂt‘&ih%o%a9%!'0 at-D-yDPhénytidhrdon} sipaidicdncer, ovari an
cancer, pancreatic cancer or” hepatocellul ar carci noma. Anot her preferred
utility of)ethyd-Icompratends of the invention is for use in the treat ment of

inflammation. 201t wil]| . be r Q 4 ecific dose level for any

part ileul &VCIBB?WQI{%S)\?\WICF}‘S’@Bgﬁ%h@%’%@“@g%e% gﬁ%l?ﬁl?fact ors including the

activity yq))fph&gﬂcwggﬂ@igerﬁpﬁmqundlyemﬂiwemandalme age, body wei ght, general

health, Sex, diet, tinme of adm nistrati o}r),5 é)oute of administration, rate of
1t

I t]
excret i onertdtmyé](%ﬁﬁ?lﬁhqw&ﬁzéhd[%‘héﬁ’é’éﬂ% "$Fhe particul ar di sease
under goi ng {1 kT 5@&54 WaNSysmanshid.r equency of dosing will be
25det er myﬁ)é’he@@fcg‘?’%lé@?&?@gﬁ b t]| an e}xerrpl ary dosage woul d be 0.1-1000ng
per day. fert-butyl - {ED(p¢ReEEihwibky-MHprpan-Aeyliphomslcrdanylipipeidierned may be
prepared for admnistratjion b any route consistent with their
phar r@coléil}?gtyﬂ]émﬁloéﬁ&e?ﬁghan?ﬁt& orally adninistrable conpositions may be in

the for m@%@@%ﬁ@ég@q@sﬂftﬁsﬁh -Spro@nenyl)sigenyl|cbsrytipiperidqué-d or gel

preparati oral’, topical, or sterile parenteral 30sol uti ons or

suspensi oylthylabiiet}éphend)etbgsoatees for oral admini stration may be in unit

o o S Vet S Y SRR SRR Sasbmgas st e
or pol yviy)ydthyl]-L-serinate;
25  tert-butyl O-tert-butyl-N-[2-(1-{][2,4-dihydroxy-5-(propan-2-
yDphenyl]carbonyl}piperidin-4-yl)ethyl]-L-serinate;
cyclopentyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-.
isoindol-5-yl)methyl]-L-leucinate;
cyclopentyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
30  isoindol-5-yl)methyl]-2-methylalaninate;
tert-butyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)methyl]-L-alaninate;



WO 2011/ 154708PCT/ GB2011/ 000879 - 41 - pyrrolidone; fillers, for exanple
| act ose, sugar, maize-starch, cal cium phosphate, sorbitol or glycine;

t abl et ti ngol2ehrisecast, for exanpl e nmagnesi um st earate, tact,crreolywodryl ene
glycol or silica; disintegrants, for sgxanple potato starch, or acceptable
wetting agents such as sodium |l auryl sul phate. The tablets nay be coated

accordi ng d | | own | or nal ar eut.ical ctice. Oal
l'i quid pr%ﬁﬂ@{(?gﬁZ’affﬁVV%QXX'E’QPWBa‘f'g'ryE%ph?r}yl}cg&oaglgfcr)pfﬂ}hyaﬁhgéﬁs or oily

suspensi pmdoE MyBhiedi}s)-L amaigkgns, syrups or elixirs, or may be presented
as a dry product for reconstitution with water or other suitable vehicle

bef or e upwpasdoh N-{(Gui24dilsisleear §-Grrepanad-ybohenai Jaarbomyl &3t 3-dibaidroalddi t i ves
such as suspendi s, for exanple sorbitol, syrup, nethyl cellul ose,
ORS DR SpliPligonat sy

10¢l ucos'é”lsy up, egjenat ed edible fats; emul sifying agents, for

exanpd e brgogeftyd N-{2{ [ 4-Athydegos-gibsan-251) I18arb6gy} -2 BUdiBYGroVIEni Cl es

(which may_include edible oils), for exanple alnond oil, fractionated
coconut BPindolpiyhmethybl-k-atanintess gl ycerine, propyl ene glycol, or ethyl

al cohol ; L weso 4f RI BYInQr -y e )epzoat e or
sorbic ac| (Iij(ﬁ)% gﬁg?i{lf[&dggf}r%hy(gég&”gn T na? }%l?pglsréﬁlﬁg%hgg %g?g@@ﬁéﬁ?ﬁé agents.
For t opi saindakflyl)arthyblamin }ehdopdatanecdrbexydatet g may be nmade up into a cream
| otion or ogint i ntpent formyl ati gns whi ch may be used for
t he drug® @eetgwéﬂ%f&@mﬁ&%ﬁ T(BWQ%&HW%WB&W?W“Y%@%F’%}W@%FHexarrpI e
as dgpcrBedol-5 ggﬁgﬂqj_;@ugﬁggebooks of pharnmaceutics such as the British
Phar macopoei a. 5 For "topi cal application by inhalation, the drug may be

f or mul at @d-Huwyl %¢2-65¢[2,4dihydexy-F-@ropmalypl)phenpljcppbayt)2 8-dihydrerl H-et
atom zers or lg%t[a&o i.c, atom zers, or preferably by propellant-driven
metered 581°gehP¥D8 yg‘r[dlfé‘f"lnﬁ'ﬁt -free adninistration of mcronized powders,

for exampfctopehtylal (RO CABTYHRXyF-(REPUBL2-yDphenPAVEBSny1 A8 BLYRY oSy ST ers.
Exci pi ent’s, 'such as, for exanple, propellants (e’g. Frigen in the case of
25net er etiHdsaindadtsyl)ethyljaine}caclopendanpgrboayletes, enul sifiers, stabilizers,

[ I i . d fill , I ' f wd
el s syl SR P i B S RGP R B Bren AR ARG ok SPERE T D osbs o

i nhal at i BBindal-5ghaeppl)itbRucidbteappar ata are avail able wi th which aerosols of
optinmum particle size can b enerated and adm nj stered, usin

e .ng an
i nhal at i @f?lqr@emhild&%(%mﬁi%dihggwm%@w@pez-ylaphepnﬂcqs%ﬂqyéhw-4xhy<!;eaddi tion to
t he use x ar . ear - shaped containers (e.g.
Nebul at o?jfei,1 0 l}(r?a ?é:nz ’ﬁgr%lgo}acg?lgﬁggﬁeﬁ%rgg%gg, emtting a puffer spray
( Aut ohal eycpenfydb V-Get] fi2eddihgdosplss(propang@arti cul ar in the case of powder

i nhal ers, n er of. technical 11/ 154708PCT/ GB2011/ 000879 - 42 -

sol qong)&eéyﬂ%‘é}?qné( (@e@égwlﬁ]@%ﬁgfe‘ﬁyhi Y¥iSk(r), Turbohaler(r) or

the i nhalRispeh§t Nepga{[pﬂzg_@iﬁy% IsL{p8shah2-Eur opean Patent Application EP 0O
For top i I

505 321). ical "application to the eye, the drug may be nmade up
into a sylphenplicagronyli<methyl)aminajmathyliberdylle2-strethildlaningjeicous or non aqueous

vehi cl e. cﬁ: oc%)ie;l{-y\l/ ?-T(S - E [c{ [2,£-Q%y%po%§f-5-(propan-2—

yl)phenyl]carbonyl}(methyl)amino]methyl} benzyl)amino]cyclopentanecarboxylate;

25  cyclopentyl (25)-[(3-{[{[2,4-dihydroxy-5-(propan-2-
yDphenyl]carbonyl} (methyl)amino]methyl }benzyl)amino](phenyl)ethanoate;
cyclopentyl N-(4-{[{[2,4-dihydroxy-5-(propan-2-
yDphenyl]carbonyl} (methyl)amino]methyl}benzyl)-L-leucinate;
cyclopentyl (25)-[(4-{[{[2,4-dihydroxy-5-(propan-2-

30  yl)phenyl]carbonyl}(methyl)amino]methyl}benzyl)amino](phenyl)ethanoate;
cyclopentyl N-(4-{[{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} (methyl)amino]methyl} benzyl)-2-methylalaninate;



Sbuffers such as sodi um net abi sul phite or di sodium edeate; preservatives

i ncl udi ng bactericidal and fungicidal agents such as phenyl nercuric
acet at e owonbvtwssims benzal koni um chl ori de or chl orhexi dipogceot/dobg7ekeni ng
agents such as hypromel | ose may al sqshe included. The active ingredient may
al so be adm nistered parenterally in"a sterile medium 10 Dependi ng on the
vehi cl e and, concent rat i used, . the _drug can either be suspended or

di ssol veocxcwpﬁmﬁ&dﬂ?(&{iﬂwd&gmfa&édgw, '§dj uvants such as a | ocal

anaest ey shenPl &R BE MRS (ntehyRRrhif iyl PleRgRMyT)- S iRRaIdhiRse! ved in the
vehicle.gll)lgh p]]Theﬁé%’#pou S g?”theyﬁﬁvgﬁgﬁbgghay ggﬁ%ség I'h conjunction

wi th a ncydbepentyl McHGARY- bR 4rdibe ditoixy £+ (pyormot2-yidpteupli¢aabaa s} pyFotidixnpl e, t he
conpounds,, of t[}eISJISi nvaﬁenti on may be used with cytotoxics, HDAC inhibitors,
ki nase | HBY bk Teusafopept i dase i nhibitors and monocl onal anti bodi es (for

exanyd e gRasRndli wef{gm-m [291- @y drok St (Broph R hERY | caflioRly Biph@6lidiM120t OXi s

i ncl ude, for exanp taxanes, platins, anti-netaboliteS Such as
5- f | uor a¥llmethyBplailepsinatease i nhibitors and the |ike. The nedicanments of the

tner oof B RER LA E R ek E s pleb koW FRe e BB rataip 2t O g

or sol vale@giniteer eof therefore typically further conprise a cytotoxic, an
HDAC i nhi bitaor, a kinase inhibitor, an am nopepti dase inhibitor and/or a
monoc| onAt(4zhi Rbdpydroxy-5-(Prpeptler . the present invention provides a

har yjcegit | &9&9§§- j M-SR nyl am de derivative of
1I‘Oor nmul a ??é}%ﬂg]t aut n}ébfe?ﬁ@%@w]fg?{hgﬂgﬁézgﬁ -%g%li%lﬂgeé%ll y acceptable salt,
N- oxi de, NHYZ{ X 4 dihgdmcty g(pospanel -yiptent Reareaiyl } -2 B)dihwpdeb dtFbisbindagent , an HDAC

inhibitor, a ki gg e inhibitor, an am nopeptidase inhibitor and/or a
monoc! onmeihy|] 'fﬂr‘,cmﬁnd 30(c)a pharmaceutical ly acceptable carrier or

di | uent. _QM 1 b SHving 3. -1 H-isoindol-5-

D011 154 VIR Bk R LS o Porhh Q‘ﬂ%‘%h"?g‘?%‘ﬁ%"ﬁ*yy P23 M- Hoisoindols-
(1), a tdimethel-2methylalanone; a phar maceutical |y acceptable salt, N oxide,

hydr at e, r r. solvate thereof, ., an a  cyt Xi, C ent. HDAC
ot B £ o BT A R et TP S DR st P R P S

nmonocl onghprapyli-Dodycine; for the separate, sinultaneous or sequential use

in the treatnent of the human or _ani mal body. ) o
N-[2-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1 H-isoindol-5-

yDethyl]-L-leucine;
N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-isoindol-5-
20 yDmethyl]-L-alanine;
1-{[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro- 1 H-isoindol-5-
yDmethyl]amino } cyclopentanecarboxylic acid;
N-(3-{[{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} (methyl)amino]methyl } benzyl)-L-leucine;
25 (28)-[(4-{[{][2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} (methyl)amino ]methyl } benzyl)amino](phenyl)ethanoic acid;
N-(4-{[{[2,4-dihydroxy-5-(propan-2-
yDphenyl]carbonyl} (methyl)amino]methyl} benzyl)-2-methylalanine;
N-(3-{[{[2,4-dihydroxy-5-(propan-2-
30  ylphenyl]carbonyl}(methyl)amino]methyl}benzyl)-2-methylalanine;
1-[(3-{[{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } (methyl)amino]methyl} benzyl)amino]cyclopentanecarboxylic acid;



SYNTHESI S 10 There are nmultiple synthetic strategies for the synthesis of
the conmpounds of fornmula (I) with which the present invention is concerned,
but all rwbyoomsknewn cheni stry, known to the syntheti crorgBrc/mbemi st .
Thus, conpounds according to fornul §3§I_) can be synthesised according to
proeedures described in the standard literature and are well- 15known to

those skilled i e.art. Typical |iterature sources are "Advanced organic
cheni st rﬂzg:)'ﬂ%'ﬁﬂl{:}dgtqﬂ&ﬁir‘lwg' PPaIH&Mar ch, "Conprehensive Organic

Tr anst ot Ao RAGL {08 o 843 B ko dphens eRaseakice

Het er ocyc igm&fg%%s?r}ﬁ,t %‘2%“5}16% ogrll}(Perg)armr? , %y_. Katri.tlz_ky, revi ew
arti cl esl-§Be@- 42,4fdblbyrtoxyr 5 (Bppamdsilphenyl KatonylChkbrditrdm- 1 H-isghéoh 5-Rev", or

primary literature souyrces identified.py standard literature 20searches
onl i ne %5W9R¥iia§’é%@ﬁa§P9€"iad’&F%f§8xy§t?cﬁ%‘ s "Chenical Abstracts" or

" Bei lsst eirm-(4- ,qqmgl QS5 Phropaie2i nvention may be prepared by a nunber of
processes-IP éngpg%l y descri bg% el ow and nore specifically in the Exanpl es

her ei nafsliphenyllcartony}} émethybamingdmethy b plenybedwd]-3-methalalaninasecessary to
r ot ect i f4nGt i [ for . - i no and carbo
8 roups, ]\([Aﬁ%‘r&fél{ téﬁ%gglygéog%}g@“r%eaﬁ%ﬁnPlﬁeglyg?%g ;l)ﬁ)clrﬁ%glﬁr%&cl) eﬂg'gt?%i d their Y

unwant echlgnid;i ci pation in the reactions [see for exanple Geene, T.W,

"Protecti n& Groups_in Organi ¢ Synt hesi s” n WIley and Sons, .1999].
I.

Joh
Convent i bk (2p{{&14éﬁh5rdﬁg>4>gé&fsmrawl)yée%kaxh%ﬁyl&o%?Gﬂw@r%hffmmd t4ndard

i i ] be the final step in th
By ke et BRI AabAAEERCABRISEIL O 1Y D¢ LTG the- proceses accor di ng

to the iMVEQE)-b{[Hésitryidbey-Srérepam-2iyt)phergtlearbonid§ sitrodidirt-2-yBjhethtlpnd t o such
removal of protecting groups. WO 2011/154708PCT/ GB2011/000879 - 44 -
Schene 1L-Jevekeric scheme for the preparation of the am no acid ester

T AR oo £ PG SIS, L i 1
N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-leucine;

15 N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-2-methylalanine;
N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-valine;
(25)-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)amino](phenyl)ethanoic acid;

N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-alanine;

20  N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-phenylalanine;
N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-3-yl)-L-leucine;
N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-ylymethyl]-L-
leucine;

N-[2~(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)ethyl]-L-

25 leucine;

N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-norleucine;
N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-yl)methyl]-L-
alanine;

N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-yl)methyl]-L-

30  phenylalanine;

N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)methyl]-D-

leucine;



protection R* P, OH 0 esten.ficatione.g. R200H, EDClI, HOBt, DCM
deprotection R2 P,0, 3, Rout e 2:
WO 2011/154708 PCT/GB2011/000879
-39-

10

15

20

25

30

N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-D-leucine;
3-cyclohexyl-N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-yl)-L-
alanine;

N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)ethyl]-L-
phenylalanine;

N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)methyl]-L-
valine;

(25)-cyclohexyl[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)amino]ethanoic acid;

N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)ethyl]-2-
methylalanine;
O-terr-butyl-N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-
ylethyl]-L-serine;
(2S)-cyclohexyl{[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]amino}ethanoic acid;
N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)methyl]-2-
methylalanine;

N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)methyl]-L-
serine;

O-tert-butyl-N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)methyl]-L-serine;

28)-{[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)methyl]amino }(phenyl)ethanoic acid;
N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-yl)ethyl]-L-
valine;

O-tert-butyl-N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-
serine;

(25)-cyclohexyl {[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)ethyl]amino}ethanoic acid;
(28)-{[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
ylethyl]amino}(phenyl)ethanoic acid;
N-(1-{[2.,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-serine;



The ami no acid ester building blocks can be prepared in a nunmber of ways.
Schene 1 5illustrates the main routes enployed for their preparation for
t he pur powe 20f1/tslmos application. To the cheni st skill edpicmdsreiizodsrot wil |
be apparent that there are other nethgdologies that will also achieve the
preparation of these internediates. anpl es of the preparation of such

I nternmedi ates ar I.hed .in W2009/ 106848 2006/ 11756.7 and

W2008/ 04035 PPey @%ﬁm{@"ﬂd@é Fepy c"o PR YD P@W&%WBB%ES@PFBW%“F_

| SOi _ndolgrygnihaﬁﬁ@b}jmmlgﬁgiggt@; @ Hsp90 (R12, R13 and R2 are as defined
her ei n, is a suitable protecting group, X is a suitable halogen): WO
2011/ 154NO{QF{(:1F/{MMﬂMG@?@rOpW-ygphenRﬂmrborwl}piperﬂliln-én carbon, H2 WD

2011/ 154 708P /,000879 - 46 - The isoindoline based Hsp90 i nhibitors
can be p¥l %‘g‘ﬂi’. ?%ll‘ﬁ]ﬁ%ﬂ%' of ways. Schene 2 illustrates the main routes
enpl gyed for AbgiehtiPiedRdodd, ity cdmpoubbewith WG invehiion Bapdrtatdron. To the

chem st skilled in the art it will be apparent that there are other
inhibitors of HSP90 activity and are therefore of use for treatment of cancer,

autoimmune and inflammatory diseases, including chronic obstructive pulmonary
disease, asthma, rheumatoid arthritis, psoriasis, inflammatory bowel disease, Crohn’s
disease, ulcerative colitis, multiple sclerosis, diabetes, atopic dermatitis, graft versus

10 host disease, systemic lupus erythematosis, viral infection, Alzheimer’s disease and
others. For example, the compounds may be used in the treatment of cancer,
autoimmune and inflammatory diseases, including chronic obstructive pulmonary
disease, asthma, rheumatoid arthritis, psoriasis, inflammatory bowel disease, Crohn’s
disease, ulcerative colitis, multiple sclerosis, atopic dermatitis, graft versus host disease,

15  systemic lupus erythematosis, viral infection and Alzheimer’s disease. A preferred
utility of the compounds of the invention is for use in the treatment of cancer, in
particular breast cancer, ovarian cancer, pancreatic cancer or hepatocellular carcinoma.
Another preferred utility of the compounds of the invention is for use in the treatment of
inflammation.

20 It will be understood that the specific dose level for any particular patient will
depend upon a variety of factors including the activity of the specific compound
employed, the age, body weight, general health, sex, diet, time of administration, route
of administration, rate of excretion, drug combination and the severity of the particular
disease undergoing treatment. Optimum dose levels and frequency of dosing will be

25  determined by clinical trial, but an exemplary dosage would be 0.1-1000mg per day.

The compounds with which the invention is concerned may be prepared for
administration by any route consistent with their pharmacokinetic properties. The
orally administrable compositions may be in the form of tablets, capsules, powders,
granules, lozenges, liquid or gel preparations, such as oral, topical, or sterile parenteral

30  solutions or suspensions. Tablets and capsules for oral administration may be in unit
dose presentation form, and may contain conventional excipients such as binding

agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, or polyvinyl-



met hodol ogi es that will also achieve the preparation of these internediates
WO 2011/ 154708PCT/ GB2011/ 000879 - 47 - Schene 3 - Ceneric schene for the
pr epar at iwo 20fy/Bikperi di ne based i nhibitors of Hsp90 (Rl2CcTRIBoANDISRE are as
defined herein, P is a suitable protggting group) Route 3: Pd on carbon.
5 The pi peridi ne based Hsp90 i nhibitors can be prepared in a nunber of

ways. Schenes. 3, and_.5 illustrate the mai.n routes enployed for their
prgpar at igyﬁmilgpnq;ﬁ%leﬁuf%(%@ng lagipss, sears F‘E?é%‘ﬁ‘%?fpﬁ"leélcﬂlﬁ'é pg € skilled in

the art idrbidllor ghRiRPRBIAIMS lubAlant T6F &aftphe RhARGIIRLEAGR! Q% es that will
al so achi eve the 'preparation of these internediates WO

2011/ 15470 gRlylempgeal/cm6idRaadisintegrantsRbuewarple Potrtorstatsh; orGeneptatde scheme f or
A I e R T R
Schene 6methGaRell knswh @Foriral phdtabalRATRAtRE. OralMMuldDpreptriRorRassd
| nhibit Olr)e;s inot{w form of, for example, aqueous or oily suspensions, solutions, emulsions,

syrups or elixirs, or may be presented as a dry product for reconstitution with water or

other suitable vehicle before use. Such liquid preparations may contain conventional

additives such as suspending agents, for example sorbitol, syrup, methyl cellulose,

10 glucose syrup, gelatin hydrogenated edible fats; emulsifying agents, for example
lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may include
edible oils), for example almond oil, fractionated coconut oil, oily esters such as
glycerine, propylene glycol, or ethyl alcohol; preservatives, for example methyl or
propyl p-hydroxybenzoate or sorbic acid, and if desired conventional flavouring or

15  colouring agents.

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

20 For topical application by inhalation, the drug may be formulated for aerosol
delivery for example, by pressure-driven jet atomizers or ultrasonic atomizers, or
preferably by propellant-driven metered aerosols or propellant-free administration of
micronized powders, for example, inhalation capsules or other “dry powder” delivery
systems. Excipients, such as, for example, propellants (e.g. Frigen in the case of

25  metered aerosols), surface—gctive substances, emulsifiers, stabilizers, preservatives,
flavourings, and fillers (e.g. lactose in the case of powder inhalers) may be present in
such inhaled formulations. For the purposes of inhalation, a large number of apparata
are available with which aerosols of optimum particle size can be generated and
administered, using an inhalation technique which is appropriate for the patient. In

30  addition to the use of adaptors (spacers, expanders) and pear-shaped containers (e.g.
Nebulator®, Volumatic®), and automatic devices emitting a puffer spray (Autohaler®),

for metered aerosols, in particular in the case of powder inhalers, a number of technical



20 - Hsp90 (R12, R13 and K are as defined herein, Pis a suitable

protecting group): WO 2011/154708PCT/ GB2011/000879 - 50 - 1 Pd on
carbon, HRoQoR/15MNds Route 2: The pyrrolidi ne basedpdsgdoimbodybt or s
can be prepared in a nunber of ways. 4$chene 6 illustrates the nmain routes

enpl oyed for their preparation for the purpose of this 5application.

To the

chem st skilled in t. art it wll _be apparent that there.ar h
et hodol g1t pisave tees SiskihlespoRoRBRERE R irbaRes® o e HBeBry it or mect at es
The fol '@MW&% ihEﬁ@eﬁﬁP&eﬁﬁ&qﬁﬁ%ﬁ?@flﬁPb%SQQgﬁpf operties of some

speci fic compounds of the invention.
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oW ng a

suspension in a suitable sterile aqueous or non aqueous vehicle. Additives, for instance
buffers such as sodium metabisulphite or disodium edeate; preservatives including
bactericidal and fungicidal agents such as phenyl mercuric acetate or nitrate,
benzalkonium chloride or chlorhexidine, and thickening agents such as hypromellose
may also be included.

The active ingredient may also be administered parenterally in a sterile medium.
Depending on the vehicle and concentration used, the drug can either be suspended or
dissolved in the vehicle. Advantageously, adjuvants such as a local anaesthetic,
preservative and buffering agents can be dissolved in the vehicle.

The compounds of the invention may be used in conjunction with a number of
known pharmaceutically active substances. For example, the compounds of the
invention méy be used with cytotoxics, HDAC inhibitors, kinase inhibitors,
aminopeptidase inhibitors and monoclonal antibodies (for example those directed at
growth factor receptors). Preferred cytotoxics include, for example, taxanes, platins,
anti-metabolites such as 5-fluoracil, topoisomerase inhibitors and the like. The
medicaments of the invention comprising amino acid derivatives of formula (I),
tautomers thereof or pharmaceutically acceptable salts, N-oxides, hydrates, prodrugs or
solvates thereof therefore typically further comprise a cytotoxic, an HDAC inhibitor, a
kinase inhibitor, an aminopeptidase inhibitor and/or a monoclonal antibody.

Further, the present invention provides a pharmaceutical composition
comprising:

(a) a phenylamide derivative of formula (I), a tautomer thereof or a
pharmaceutically acceptable salt, N-oxide, hydrate, prodrug or solvate
thereof;

(b) a cytotoxic agent, an HDAC inhibitor, a kinase inhibitor, an
aminopeptidase inhibitor and/or a monoclonal antibody; and

(c) a pharmaceutically acceptable carrier or diluent.

Also provided is a product comprising:

1€ | brevi ations are used:
= acet boritopicalapplication to the eye, the drug may be made up into a solution or



Boc = tert-butoxycarbonyl CO2 = carbon di oxi de DCE = di chl or oet hane DCM =
di chl oronet hane WO 2011/ 154708PCT/ GB2011/ 000879 - 51 - Dess-Martin

peri odi nawe 2¢11h54708- Tri acet oxy- 1, 1- di hydr o- 1, 2- benzi odoxot+32dH)ooosye DI PEA
= diisopropyl ethyl ami ne DVAP = 4-di mgghyl am nopyri di ne DMF =

di met hyl formam de 5 DVP = Dess-Martin periodi nane DMSO = di net hyl sul f oxi de
EDCI = N (3-D net hyl am nopropy.l) - 1V1-et hyl carbodii m de hydrochl ori de Et20 =
di et hyl ether @& OA(PhEn%‘?Wy{e ‘ff%‘é(%té‘feé) f@n@flﬁiﬁ'—a BRIoRKE thepgo3 R B TEA =

triethylam ne ELS -ati | teni r =
2- (1H 7- Azabenzot r;?h;fr\éx?&%ﬁ;@/%y"é%iéﬂlt%g& §§f§ ?gﬁg’?ﬁ’ﬁg’tﬂfgﬁ’%O%T‘l’w

hexaf | uor ophosphat tefeb€land hydr ochl ori ¢ aci d HOBt 1-hydroxybenzotriazole
LC M5 = high rformgnce. i quid (o) aphy./ nmass, .spectronetry
Li ALH4 | it hi u‘%‘?m uarr?r%ﬁf?m%%g&r ﬁ‘éﬁ%‘@%ﬂ%rﬁ ‘H?ﬁ?d{“@ﬁ 0%t de MeOH =
net hanol aminopeptidase inhibitor and/or a monoclonal antibody,
for the separate, simultaneous or sequential use in the treatment of the human or

animal body.

SYNTHESIS

10
There are multiple synthetic strategies for the synthesis of the compounds of formula (I)
with which the present invention is concerned, but all rely on known chemistry, known
to the synthetic organic chemist. Thus, compounds according to formula (I) can be
synthesised according to procedures described in the standard literature and are well-

15  known to those skilled in the art. Typical literature sources are “Advanced organic
chemistry”, 4" Edition (Wiley), ] March, “Comprehensive Organic T ransformation”,
2" Edition (Wiley), R.C. Larock, “Handbook of Heterocyclic Chemistry”, 2™ Edition
(Pergamon), A.R. Katritzky, review articles such as found in “Synthesis”, “Acc. Chem.
Res.”, “Chem. Rev”, or primary literature sources identified by standard literature

20  searches online or from secondary sources such as “Chemical Abstracts” or “Beilstein”.
The compounds of the invention may be prepared by a number of processes generally
described below and more specifically in the Examples hereinafter. In the reactions
described below, it may be necessary to protect reactive functional groups, for example
hydroxyl, amino and carboxy groups, where these are desired in the final product, to

25 avoid their unwanted participation in the reactions [see for example Greene, T.W.,
“Protecting Groups in Organic Synthesis”, John Wiley and Sons, 1999]. Conventional
protecting groups may be used in conjunction with standard practice. In some instances
deprotection may be the final step in the synthesis of a compound of general formula
(I), and the processes according to the invention described herein after are understood to

30  extend to such removal of protecting groups.



MySO4 = magnesium sul fate ng = mlligram's) nol = noles 25 nmol

mllinmole(s) mb = mllilitre N2 = nitrogen Na2CO3 = sodi um car bonat e
NaHCO8= swoiunyisymgogen car bonate 30 Na2SO4 = sodi um sulpplrais2oNaltoszesodi um
hydri de NaOH = sodi um hydroxi de WO %Qll/154708PCT/GBZOll/000879 - 52 - NH3
= amoni a NH4Cl= anmoni um chl ori de NVR = nucl ear nmagnetic resonance Pd/C =

001 uti on shAmed <Bfndlin Fhemat BRhS REPGRYM Tbe Faige ey ATHRERRRAT ur

f1uori de(RIEAR' ahd R d@sOdIRIEH Bed, P 149 slidblepbRifihy@dupf:uran TLC ---= thin
| ayer chronatography Commer cially ava e_]i)able reagents and sol vents
(HPLC gradee) wen,e used w thout further purification. Solvents were renoved

using a BUChI Oloal y_evaper ator of 4 W rTis Benchtop SLC Freeze-dryer.
M crowave irradilati on was carri ed You using a Biotage 15InitiatorTM Ei ght
m crowave synthesizer. Purification of conmpounds by flash

e.9. R0OH, EDCI,
esterification HOBt, DCM

deprotection

12 13
R R R|2 13
O ~— —— ——
H,N R N O g0

o N

Route 2:
Ril R|3 RTOH, H.SO R‘l) Rﬂ
oOH ___ T T (O NgP*
H,N H,N R

Route 3:

12 13

R\R on R®OH, pTSA SoH RY
HN —_— O‘R"’
cyclohexane

The amino acid ester building blocks can be prepared in a number of ways. Scheme 1
5  illustrates the main routes employed for their preparation for the purpose of this

application. To the chemist skilled in the art it will be apparent that there are other
methodologies that will also achieve the preparation of these intermediates. Examples
of the preparation of such intermediates are described in W02009/106848,
WO02006/117567 and W2008/040934.

10
Scheme 2 — Generic scheme for the preparation of isoindoline based inhibitors of .
Hsp90 (R'2, R" and R* are as defined herein, P is a suitable protecting group, X is a

suitable halogen):

-



chr omat ogr aphy col um was perforned using silica gel, particle size 40-63
gm (230- 400 nesh) obtained from Fl uorochem Purification of conpounds by
pr epar at iwe 2biHlG4was perfornmed on G | son systens using revaree1phese Axi aTM
prep Luna C18 colums (10 pm 100 x _3%.2 nmm, gradient 0-100%B (A water +
0.05% TFA, B = acetonitrile) 20 over 10 mn, flow = 25 nL/mn, UV detection
at 254 nm,,.. | H NMR spectra were recorded on a Bruker 300 MHz AV
spectronmeter in deuterated sol vents. Chermwcé'ilzoshlfts 5 are in parks,per
mllion. Th| n- I ayer chro gr aphy (TLC)wbd(al ysis was perfor med® -0

Ki esel gel OH( pl ates and vi/SHlal?zed using UV ligh NOo°

25Anal yti cal P s perforned n Agi | emtadi®1100 LC s @ usi ng

reverse phase 18 coI ums (& 0 x 4.6 My, gradiog -95% B ( A =
Form

water + 0.1% aci'd:”"B = ageflonitrile + 0.1% Fornis_gdgi d) over 2.25
mn, flow = 2. 25 mi/mn. W spec were recorded at 220 @o 254 nmusing a
GL315B DAD detector. Mass spectraf e obtained over the rlange nilz 150 to
800 on a LC/MSD SL Gl 956B 30 det8Ctor. Data were integrated and reported
usi ng Chefi®%tion and ChenStation Data Browser softwares. WD
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The isoindoline based Hsp90 inhibitors can be prepared in a number of ways. Scheme 2

illustrates the main routes employed for their preparation for the purpose of this

application. To the chemist skilled in the art it will be apparent that there are other

methodologies that will also achieve the preparation of these intermediates



OBnOBn Internmediate A5 Stage 1 - nethyl 4-(acetyl oxy)-2-hydroxybenzoate To
a solution of nethyl 2,4-dihydroxybenzoate (100.00 g, 595 mmol) in toluene
(400 nl) we0addews4- di met hyl ami nopyridi ne (0.45 g, 4.5pammigo0andoszeet ic
anhydride (60 nL, 635 mmol). The m xt{yre was heated at 55C for 1 hour, then
concentrated under vacuum The product crystallized on standing overnight,

and was d without furgher urification. L 11 [MF-1-1] Stage
5" Mot hy}e %smzsétef §Fn@°4scb?rﬁ9£9rd DR a0 OFiBcTEN besBbPRTHEE Sn St age 1 vas
br oken 'Hﬁdﬂ SHIR® arediHefinSS R¥RAP iida ElﬂiaH}%glﬁot@g’tﬂ% éﬂaﬁ%) The sol ution
was cool e (|ce bath) then trifluoromethanesulfonic acid (52 15 mL, 588
nmmol ) was added slowy via a dropping funnel. After addition was conplete
the m xtwie& was stirred for 30 mnutes war med to room tenperature and
stirred forogosfurfher 2 hour Acet chI oride (4 b%Gamtnrml) was added

e; artin periodi;
and the sed on Stnepred foor'~a f ur %@&ﬁ gohour s xture was then
poured into

litre seffarating funnel and quﬁgg;?d by addition of sodium

N.

acetate sol uion (48.00 g 00 nL water). Et 0 acetate was added
(1000 nL) and the organic ldyer was washed withoater (2 times 400 niL). The
organic fraction was dried (MJSO4), concentrated ang purified by
recrystallisation (10% i sopropanol - hept ane, aBﬂFb&*Tlooo nm. - the hot
solution was WD 2011/154708PCT/ GB2011/ 000879 - 54 - decanted fromthe
recrystallisation flask to separate out a bl ack, q;péﬁggui residue) to
yield the desired product (67.47 g, 321 mol, 54 & d over 2 steps). The
filtrate could be concentrated and recrystalli'® (EtOH) to yield a second
crop of product. LCMS: mz 211 [MtH 5 Stage 3 t hyl

5- acet yl «#s24- bi s( benzyl oxy) benzoate To a sol uti ort"of product obtained in
Stage 2 (§7.47 9, 321 mol) kirgﬁgiﬁﬂltrl|e (500 nL) u s Aadded potassi um
carbonatg (J97.26 #.."703 rnaghk) ahic benzydbr oni de [{ 643 mmol ). The

m xt ure stirred ar 75 for 18 hou““?@ﬁltlo a enzyl brom de 10 (2
m, 16.7 was added ahdlthe nixture stirre or a further 24 hours.
The sol ution was then poureé linto water (3000 m nd the reaction flask
washed out with further water (1000 nil). The product suspension was stirred
t hor oughkyes product was collected by filtration and washed with water (500
m) and dried under vacuum The product was purified gﬁgrecrystallisation

(ethanol, apgrex 110Q.nm) to 'd thgdesired 15 "(116.50 g, 89%

yi el d). Thv@ | trareresul d° ncem“"r"a‘t“eti% and p 8l 1ised (EtOH, approx
50 nL) to vyi a second & of product (6.60°gAN5%yield). LO/M: mz
391. 25 [ MtH] +» St age 4 - net

2, 4- bi s(benzyl oxy) - 5- (prop- - en-2-yl ) benzoate 20T0 a rapidly stirred
suspensi on of nethyltriphenyl phosphoni um brom de (34,00 g, 95.2 mmol) in
dry THF (100 nL) was added potassiumtert-butoxide (B.66 g, 77.2 mol). The
m xture was stirred vigorously for 30 minutes. ™fA& 'product of Stage 3 was
added via a funnel (25.01 g, 64.1 nmol ), and the mxture stirred for 30

m nutes then quenched by addition of nethanol (20 nLZ The reaction m xture
was concentrated under vacuum (:f 3«“

O, N

HO\éW/
OH

5  The piperidine based Hsp90 inhibitors can be prepared in a number of ways. Schemes 3,
4 and 5 illustrate the main routes employed for their preparation for the purpose of this
application. To the chemist skilled in the art it will be apparent that there are other

methodologies that will also achieve the preparation of these intermediates

10 Scheme 4 — Generic scheme for the preparation of piperidino-methyl based inhibitors of

Hsp90 (R'%, R" and R are as defined herein, P is a suitable protecting group):



25and the residue obtained purified by recrystallisation (nethanol,
approximately 400 nL) to yield the desired product (17.63 g, 71%yvyield).
LO M. mwo38H/R3%70BMrH] 4 St age 5 - PCT/GB2011/000879

2, 4- bi s(benzyl oxy) - 5- (prop- 1-en-2-yl_){genzoic acid (Internediate A) To the
product obtained in Stage 4 (38.33 g, 98.7 nunol) in nmethanol (500 nlL) was
30 added pot assi um hydroxide (12.70 g, 226 nunol). The m xture was heated
at 75C for 20 hours, then cool to roomtenperature and poured into 2M HCl
(2000 miypwand diluted with further water (1000 nL). After standing at room

t enperat uregfor 30 WD 2011/ 1541738’P6;«T/ GB2011/ 000879 - 55 F i gutes, the
product was Jgol | echigididivand i | tpation ahdistfieritibed bé ré?éi afl iRsati on
@; i el dttre—dese produtt—29-53 1y~ 80% yreld). 11- INVR (300
12.32 (1H, brls), .7.60 (1H, s), 7.°% H d, J=7.0 Hz),

MHz, d6- DMJ0)

7.27-7.49 (81-1, m, 6.94 (1 ), 5.22 (4H, d, J= ), 5.06 (2H, d,
J=7.2 Hz), 2.03 (3H, s). LN nmlz 5 375.25 [ MtH] Reeparati on of

i nternedi ates B1-B8 (Method 1) I nternedi ate Bl Stage - ter/-butyl
44[ 1- (cycl opent yl oxy) - 2- et hy1- 1- oxopr opan- 2- Pd on carbon, H.

10yl ] am no} pi peri di ne- 1- car boxyl ate To a solution of N Bgc- pi peri di none
(2.00 g, 10.0 mmol) in dichloroethane (25 nL) was added
cc, cc-di net hyl gl yci ne cycl opentyl ester tosylate (3.97 g, RAR*6 mmol ) and
sodi umtri acet oxyborohydride (4.248 g, 20.0 mmol ). Th i &’tas stirred
at roomtenperature for 22 hours then poured into & acette (300 ni).
The organic |ayer 15 was washed with water (3 time 00 nmL), dried (MSOH4)
and concentrated to yield the desired product (3.5 @ 84% yi el d) which
was carried forward without further purification. LM mz 355.25
[ Ml -1] + ~ Stage 2 - cycl opent ylgz2g4aret hyl - N- pi peri1 di n-4-yl al ani nate
di hydrochl gri,de 20 (I nter nmedi a@B&Qﬁ@\gmhe product obtai ne«k knh stage 1

2

(3.540 g, 1¥. 0 nmopyv.pe di o "m) wasssaddad, HCL NAMes ol ut i on
i n di oxaney §0 m‘rof—%v_—lhe sollition was sti++red—at-roagntenpérature for 1

hour then ntrated under cuumto yield the desited product (3.270 g,
100% vyi el d, odi*hydr ochl ori de whi ch was used wt t further
purification. oF

OH

Route 3:

Oy OH
HATU, DIPEA

O/\OH 1. PPh,, CBr, N O
PO 4-piperidinemethanol Oy~ M 2. amino acid, K,CO, o O/\ H 8
PO
oP

or

Pd on carbon, H,

Scheme 5 — Generic scheme for the preparation of piperidino-ethyl based inhibitors of

5 Hsp90 (R}, R" and R are as defined herein, P is a suitable protecting group):



25 L Ms: mlz 255.25 [M+H] WD 2011/ 154708PCT/ GB2011/ 000879 - 56 -

I nternedi ate B2 -

LC MB: mwo288/13%708 M+Hr
N- pi peri di n-4-yl

di hydr ochlQsi de

cycl opentyl

-L-norl eucinate dihyd
[ MF1-1]+ Internediate B4 - cycl openty

N- pi peridi n-4-yl -L-1euci
I nternmedi ate B3 - cycl opentyl
ochl oride 2HC

N pi peridin-4-yl -

nat e di hydrochl ori de

PCT/GB2011/000879
5L MS: mz 283

L- phenyl al ani nat e

N pi peri di nz4-yl -

283. 25 [I\/H—I] 10 Internedi ate
(2S) - phenyT eﬁin—él—y-l
2011/ 154708P€¢

opP

OoP

Route 2:

PO HATU, DIPEA

Route 3;

PO HATU, DIPEA

or

2HC LG Ms: mz 317 [MAl]+ Internmediate B5 - cycl opentyl
L- al ani nat e di hy rochl ori de HN-J\ AyD, 0n2 CI LCMS: mz
¢ DA, = meisiciniamiaty
e

57 -

Pd on carbon, H,

1. PPh,, CBr,
2. amino acid, K,CO,

%ﬁ(nd%’ “v\o

R

-
a
)
3
g
<]
E
T
N
-—

Scheme 6 — Generic scheme for the preparation of pyrrolidine based inhibitors of * -

Hsp90 (Rlz, R'? and R? are as defined herein, P is a suitable protecting group):



2HCI LCO/MS: mz 241 [MtH Internedi ate B7 - cycl opentyl di hydrochl ori de
LOMS: mz 255 [M+H] Internedi ate 138 -

tert - but wwiyepipsiuiodi n-4-yl -L-1eucinate NN 2HCI 5HLC/ MS: palra;E261l,/6d6s70 M+-H]
Preparation of internmediate B9 -tert-fgutyl N-piperidin-4-yl-L-alaninate
(Met hod 2) I nt er nedi ate B9 Stage 1 - benzyl
4-{[(2S)-1-tert-butoxy-1l-oxopropan-2-yllam no}piperidine-1- 10 carboxyl ate
To a solution of N Cbz-4-piperidinone (3.497 g, 15.0 innmol) in

di chl or ogtdtane (100 nl) was agded L-al anine tert-buwiyl ester hydrochloride
(2.731 g, 15.03 mol) and sod{um tri acet oxybor ohydri/de¥(6.47 g, 30.5 mmol).
The m xturé s stirred for ozwurs,a;m;ﬁppgmmpeerrpe‘?’a 'ure, then quenched by
t he additfe f sarawted a Nt um M‘”?e’l"iBf‘(i”Badf?OSPC%;?ZOll/ 000879 - 58 -
chloride (1 ). The m x¥ was poured into ethyl etate (500 n),
washed with er (2 tinmes 1 ), dried (MySO4)ero concentrated to yield
the desired product (5.30 g, ®7% yvyield). LM mz 5,25 [ MtHr 5Stage 2 -
tert-butyl N-piperidin-4-yl-L-alaninate (Internmediate B9) To a solution of
the product from Stage 1(5.304 g, 14.6 nmmol) in ethyl acetate (200 nL) was
added pal | adium on carbon (1.77 g, 10% 1.67 mmol, 1] nol% . The reaction
vessel was evacuated and filled w th hydrogen.tw.56, [then stirred for 3h.
The flask was purged with nitrogen, Celite was added| and the mixture
filtered through a pad of Celite 10 to yield the des}red product (3.044 g,
72%vyield). LOMS: mz 229.25 [ MtH Preparation of Jnternedi ate B10 -

cycl opentyl N-piperidin-3-yl-L-1eucinate dihydr OCQISOZ(f"de

[s] N

HO

Route 2:

[o] OH u
PO HATU, DIPEA Pd on carbon, H,
—_—— (o] N —

v
N o]
R
[} N
PO HO
OP
OP OH

The pyrrolidine based Hsp90 inhibitors can be prepared in a number of ways. Scheme 6

R® o—R"

illustrates the main routes employed for their preparation for the purpose of this
5  application. To the chemist skilled in the art it will be apparent that there are other

methodologies that will also achieve the preparation of these intermediates

The following examples illustrate the preparation and properties of some specific
compounds of the invention. The following abbreviations are used:
10  ACN = acetonitrile
Boc = tert-butoxycarbonyl
CO, = carbon dioxide
DCE = dichloroethane
DCM = dichloromethane



I nternedi ate B10 15Stage 1 - cycl opentyl

N 1- (tert-but oxycar bonyl ) pi peridin-3-yll-L-leucinate To a sol ution of

3- ox0- pi pgoi2dime+7s- car boxylic acid tert-butyl ester (0péP&E011208879Mm0!) in
di chl oroethane (18 nL) was added thesjosic acid salt of

(S)-2-am no-4-net hyl pentanoi c acid cycl opentyl ester (0.496 g, 2.53 mmol)

and sodi tri acet oxyborohydride.(0, 975 g,,..4.6 | ).. The |.ution was
stirred es?'%#?@e?&ﬁﬁaé}ea_t rléc‘if ?ceﬁyﬂoﬂp@ymﬂﬁ%éﬂﬂgo’?&iﬁ 5 %f sodi um
hydr ogenpgst DenikSprbpiethildanigs added and the m xture stirred for 20

m nutes. The desired product was extracted into ethyl acetate (3 tinmes 15

m.) . TheDMARRidedimgihwtaninepyridinarbi ned, dried (MySO4) and concentrated to

give th irned product .(0.840 g, 95%yield) which was used w thout
further %&ﬁffﬂ%ﬁtﬁgﬁqmﬂ?{%: nez 383 [MtH] 25 Stage 2 - cycl opentyl

N- pi per i pMP 3Débs-Makt@iigdrivdiingi hydrochl ori de To a sol ution of
3-((S)-1-cycl opent iql osi‘(}i/fca.r bonyl- 3- net hyl - but yl am no) - pi peri di ne- 1-
car boxyl| PM¥Fdimetbyl wifeyideest er (0.840 g, 2.20 mml) in dichl oronethane (5

ot rrod BPCToHS RN BIEM SR kBB BRGb el ror0r Dot Ore Tor 00
m nut es BRO = diethyLahegentrated to give the product (184 ng, 24%yield).

LCMS: mliz 283 [MtHr Preparation of Interndiate B11l - cycl opentyl
N- pyr r ol EQAL 3wl acetaieici nat e

10  EtOH = ethanol

Et;N or TEA = triethylamine

ELS = Evaporative Light Scattering

g = gram(s)

HATU = 2-(1H-7-Azabenzotriazol-1-yl)--1,1,3,3-tetramethyl uronium
15  hexafluorophosphate

HCI = hydrochloric acid

HOBt = 1-hydroxybenzotriazole

LC/MS = high performance liquid chromatography/mass spectrometry

LiAlH4 = lithium aluminium hydride
20  LiOH = lithium hydroxide

MeOH = methanol

MgSO4 = magnesium sulfate

mg = milligram(s)

mol = moles
25  mmol = millimole(s)

mL = millilitre

N; = nitrogen

Na,COj3 = sodium carbonate

NaHCOj3 = sodium hydrogen carbonate
30  Na;SOj; = sodium sulphate

NaH = sodium hydride

NaOH = sodium hydroxide



5 Internediate Bl1l Stage 1 - cycl opentyl
N-11-(tert-butoxycarbonyl)pyrrolidin-3-yli-L-leucinate To a sol ution of
N-tert - buwoxycarshmsy1l- 3- pyrrolidinone (0.382 g, 4.76 mpX/GB2011/000879

di chl oroet hane (20 nlL) was added L-1eyci ne cycl opentyl ester tosylate (1.96
g, 5.3 mmol) and sodiumtriacet oxyborohydride (2.65 g, 12.5 mmol ). The

m xture V\ﬁ stirred 10 at roomtenperature for 3 hours, then poured into
ethyl acet'adfe ¥BYA1) and quenched with saturated ammoni um chl ori de

sol uti onmﬁgl Ao rRdGuhRaledeW t h saturat ed sodi um hydrogen carbonat e
solution (3 tines 30 nL). The organic extracts were dried (MJSO4),
concentrhfﬂ\é}&—anﬁlepnmaglileéiﬂrbgpnﬁmtash col um chromat ography (7:3 et hyl

acet at e: e%aéj?l, wl%ﬁt he desired product. LC/MS: mz 369.25 [ M+H 15
Stage2 clpg Prolidin-3-yl-L-1eucinate To a sol ution of the
produst Rfrﬂo@geteﬁlpbfam}bchl oronet hane (5 nL) was added HC1 (2 tinmes 10 ni,
4A4M sol ution in di oxane, 80 mmol). The m xture was stirred at room

t enper at Eﬁ*e—ﬁ%\dmteﬁ@ﬂﬂeo‘@lsé’t‘lﬁw ether (100 nL) was added and the product

col | ect eggm; ’2gO(ﬁlhhltthg’éét(?g’bOIrﬂgdlﬁﬁé id was washed with diethyl ether (50 nlL)

then dri under "vacuum e desired product (0.855 g, 53%yield
over tmTBMps)l‘etrM%hmmlMﬁﬁor&fe [ MtH] + Preparati on of

1-112, 4- bls(be yl oxy) - prop- 1-en-2-yl ) phenyl] carbonyl) 25

pi peri di AEAZ & éﬂaﬁ (Internediate C) Stage 1 -

12, 41(5" s(rmnzb@[r%}y@m@uépr op- 1-en-2-yl ) phenyl ][ 4-

(hydroxyrret hyDpi peri din-1-yl] nethanone 5 To a solution of Internediate A
(2.156 gJTLE.=7thimtaperchromatdgmphyr onet hane (50 nl) was added

4- pi i di th . (1.186 10. 3 1), tri | 5 35 |
and ED0l (3. aBogmereias iy ragginang penn O T8RO dE) HerensedhHGRgler ot ur o
for 36 hamher pRfitaBen. SHEE Wik r&ﬁ@@éﬂttﬁl %ﬁudﬁ}ota@Waﬁ@%?Qr AW/ TistM HCL

(200 nL). The organic extract was dried , concentrated and purified
by flas hBemmnmSIdﬁchdgreapwcmwamlrgad&t@nm cdewdrogduqang)damtagel 456 g,
54% yi el Z 472,25

T 0 Bbamen i R Skt BYARRURY pf coppangs DY B 1 di ne- a-

Car bal debidmaldgriphy @eRihat wasPerfoemad esthgtilion g@lf pdrhicle Bized0cs3 @h (B@ge 1(0. 250
0.53 nmml) in d| chl oronet hane (20 15 nL) was added 4A nol ecul ar si eves

(1. 68 g) S00pReioplasdrsm F eroghes: fairifigatzmmolgompomishycypaaiave HPLC
tet - t
wns o] ¢ S EFEHHCH TGO LOGHAL ByifPregfise Bhadd Addmeiey ufly P8 Ehipnht0 1 X1 0

of si | i cal0genh, K(m&mﬂnn)ogmdienﬁo-mm/m@pF waesh0rG % FA, Bt=hacetoaddtedt e (100

The filtrate_was concentr under vacuumto yield the desired
pr od%Q:t PYFr1§4nig, ﬂ%%zzsoyﬁé %}‘Zﬂ?t@ﬁlm QH’ wi t hout further

purification. ’I‘?M@Rrsﬁédtﬁrlv&é réc@»rdle@l%% a‘hx‘ﬁké&ﬁ)@%)‘]&%\y)s étr()H{e%PuiL en- 2-
yDphenyl ] ear bonyl } pi peri di n-4-yl)acet al dehyde (Inter msdl ate WO

2011/ 154398pard eByeits/ Obasicsl shifts § are in parts per million. Thin-layer
chromatography (TLC) analysis was performed with Kieselgel 60 F,s4 (Merck) plates
and visualized using UV light.

25 Analytical HPLC/MS was performed on an Agilent HP1100 LC system using
. reverse phase Luna C18 columns (3 pm, 50 x 4.6 mm), gradient 5-95% B ( A = water +
0.1% Formic acid, B = acetonitrile + 0.1% Formic acid) over 2.25 min, flow = 2.25
mL/min. UV spectra were recorded at 220 and 254 nm using a G1315B DAD detector.
Mass spectra were obtained over the range #/z 150 to 800 on a LC/MSD SL G1956B
30  detector. Data were integrated and reported using ChemStation and ChemStation Data

Browser softwares.



- 61 - To 4-piperidine ethanol (1.026 g, 7.9 nmol) in dichloronethane (10
m.) was added Internediate A (1.84 g, 4.92 mmol), N, N-diisopropylethylam ne
(2 m., 1iwb 20mmisy708nd EDCI (3.87 g, 20 nmol). The m xt urerTweRosidons7ed for 7
hours, then |oaded directly onto a si ?I ca gel columm and eluted with ethyl
acetate to give the desired product (5 808 g, 5 76%yield). LM mz

486. 25 [M+H] Stage 2 -

(1-([ 2, 4- bi s(benzyl oxy) - 5-( propw%—@%nyll car bonyl | pi peri di n-4-y1)
acet al dehyde (Internediate D) To a solution of the product of Stage 1(0.245
g, 0.50 mml ) in dichloronethane (8 nL) 10 was added Dess-Martin

peri odi nBrepafatiai’ef 234-bis(behzytoxly)-S-(pforel-ed-rplbenzoi avid dnterpmdidte A)of

Dess- Marti ndperlodl nane (0. 5.4, 0.24 nol ) was added and the m xture
stirred for @yfurther 30 ninufes. The reaction wgso-quenched by addition of
1:1 satur abe odi ugpydr Vs ar bongte sodi ym t hi osul fate (10 nL). After
stirring for m nmutes;the ture—was—p-oured [nTo ethyl acetate (100 m)
and washed w water (3 tineg 20 15 nL). The ohgé extract was dried and
concentr at ed ahd carried forvvg wi t hout any furihep purification.
Preparation of Internediate E ©

2-{12, 4- bi s(benzyl oxy) - 5- (prop- 1-en-2-yl ) phenyl |

car bonyl } -2, 3-di hydr o- 1H-i soi ndol e- 5- car bal dehyde| sgf.3ge 3 I nt er medi at e
E Stage 1 -

2, 4- bi s(benzyl oxy) - 5- (prop- 1-en- 2-y1) - N, N-di (prop-2-yn- 1-yl ) benzani de To a
soI ution ofg NN di propar gyl amg ne hydrochl oride 03.86 g, 25.9 mmol) in 5

di chl oronet hédne (100 nli) was atgided N, N-di i so%aé)pyl et hyl am ne (10 ni, 57

mol ), | P di at.eﬁ;’(f&ﬂi‘o yl ami nopyri di ne (0.245
g, 2 mol) | (5.69 g, The m s stirred at room
tenperature for 100 hours, the ured into diet ther (400 nL) and

washed with T HCl sol ution (4 ?l mes 50 nlL). The organic fraction was dried
(MSH) , fielbte@d t hrough a plug of Celite 10 (washing with ether), then
concentrated_under vacuumto yield the desired product (3.208 g, 71%

yield. Pegsb- mgthyldstcetyloqy)3chysirosybenzoate
[ 2, 4- bi sf@seamﬁemmgmm Qmuqyﬁ&r?@exﬂaaw\qoabb gSsé P rfah&yé 108 3-

di hydr o- 2H i sol ndol ‘met Hano 15To a sol ttion o the pro uct of St age
1( 3. 208 ylL) wad 8ddedoi- c)lmelthyﬂmhlmepmc(lﬁ@(w g.we's matd pahdeacopaahydride (dhol (1 i,

17.2 on. was he ted Cl PPh3) 3 033 g,

0! 050" g b 65 ), Vsl ek R A Tk Bty BeR A BE A AT T

m xture yRauReahs %r(fd%t ér‘%tail'i%ﬁ Sn stﬁﬁdlh% gvénfdht, Eﬁd Ria® dy&ltwﬁhdﬁt Birther
concentrated onto silica %ﬁ Purificalion by flash colum chronmat ography

(Si o) 7pwificpiyRObG/MS4nGERETMEBH011/ 000879

Stage 2 - methyl 5-acetyl-2,4-dihydroxybenzoate
The solid obtained in Stage 1 was broken into small chunks, and dissolved in toluene
(500 mL). The solution was cooled (ice bath), then trifluoromethanesulfonic acid (52
15 mL, 588 mmol) was added slowly via a dropping funnel. After addition was complete
the mixture was stirred for 30 minutes, warmed to room temperature and stirred for a
further 2 hours. Acetyl chloride (4 ml, 56 mmol) was added and the solution stirred for
a further 18 hours. The mixture was then poured into a 3 litre separating funnel and
quenched by addition of sodium acetate solution (48.00 g in 400 mL water). Ethyl
20  acetate was added (1000 mL) and the organic layer was washed with water (2 times 400
mL). The organic fraction was dried (MgSOy), concentrated and purified by
recrystallisation (10% isopropanol-heptane, approx. 1000 mL — the hot solution was



- 63 - ethyl acetate: heptane) yielded the desired product (2.483 g, 69%

yield). LM mz 506.25 [ MtH] Stage 3 -

2-{[ 2, 4- bive(bamzyioexy) - 5- (pr op- 1- en- 2-yl ) phenyl ] car bony k1820 tidoysiwo51H-i s

oi ndol e- 5- car bal dehyde (Internediatesf) To a solution of the product of

Stage 2 (0.915 g, 1.8 mml ) in dichloromethane (100 nL) was added nanganese
irred for 30 nutes then

di id 4.3 Th
{11t er ed daie fromae feerystitiofion HESE oot Shca Rlerkiid gt FRerd Bhe desi r od
product 9llemthwa§sméa%d/uc£ {muﬁg 4b1 BERoIPS Y Ad@bi QR &hsPOPhdnidR0 yiel d). 10

Preparation of Internedia

(2-1[ 2, 4child bd e(pmyntm@q argl ieprystallised (E1QH)(t) pleddhy bdcond crop of product.

car bonyli ﬁ\é ?q | soi ndol-5-yl)acet al dehyde I nternedi ate F 15St age
1 - 12, 4% Sb BiEA) J§§ 15 (prop-1-en- 2-yI) phenyl ] [ 5- ( 2- hydr oxyet hyl ) - 1, 3-
dihydBo 2H i soi ndol - 2-yl | met hanone To a sol uti on of

2, 4- bi s- benzyl oxy-5-i sopropenyl - N, N-di - prop-2-ynyl - benzam de (0.940 g, 2.1
ol ) |nS@tgnﬁl-m@éyhi-ecml-gsﬂ)blwasma/mabmmyn 1-ol (0.30 nm., 4.0 nmol)

20t enper % argepap Soipoflobbicdd SRlek 3 G787 8t olfih SHhbRE S0y °C1 urm,

el ug ;3 r}g M?(Iﬂjh/)aiaﬁdeeltl\l/igyds;lj&ﬁﬁ%agﬁ(ﬁlaMSVaﬁfg, 708 @imod) irfal&)edzﬂlblf@fﬂldﬁr(@'ﬂﬂﬁt (0.444
, %vie . z
?2- ([2, 2683 96k 2 d&?}msweﬁﬁtb‘ﬁedl@téﬁ%zf%1)8ﬂWéF§yl4Qdaﬁ‘%@h9ql¥¥12bf9mﬁl%ydr 0251H-

501 10105 1 oA dERNE ARHRE ARELA Gt I Rl 8 hilhs ofpd e product. of

Stage 1 169 g or onet hane was a
Dess- Mar sdlutiqrewasatiempmeed IhtdZ%teg (3(1006151) ambthe reathien flatluwashed waswghi rred for

90 m nut t hen g ition of 1:1 saturated sodi um hydrogen WO
2011 1545BECTREEBR Fabo bRtk sSherinb s Sect BrRuely SRR oeul  ate
(20 n). coMfebRE b&\mtrmd?)%ﬁswash&ﬁwﬂh Xatdr @sORRLD A @Sed WHdRr hctiinor@yeet hane
(100 nL), and product extracted with dichloromethane (100 nmi). The comnbined

organic produciovas pueified by r@d&’%ﬁﬂ/@@@@ (ethahot, apprent 180 eal)tto yieléthe dekieeddesi r ed

rod [ |f|cat 5 Pre at on of
it b e ob QHECt P s Foeiel irne BRGAIE Soulit e koREpiley amy s Rl
g{lenyl %eéﬂtbmﬁﬁﬂmi 56y (il'[eﬁDd éki:doﬁ@ bfuilmfp'éoddcb @.6ansh yle)eLapisat e G

age 1 -
[ 2, 91 bi s’(”&é?ﬁﬂHMﬁ)HB (prop- 1- en- 2-yl ) phenyl ] 15- ( 3- hydr oxypropy1) -1, 3- 10
di hydr o- 2H-i soi ndol- 2-yl ] net hanone To a sol uti on of
2, 4- bi s- benzyl oxy-5-i sopropenyl - N, N-di - prop- 2-ynyl - benzam de
Stage 4 - methyl 2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)benzoate

20  To arapidly stirred suspension of methyltriphenylphosphonium bromide (34.00 g, 95.2
mmol) in dry THF (100 mL) was added potassium fter¢-butoxide (8.66 g, 77.2 mmol).
The mixture was stirred vigorously for 30 minutes. The product of Stage 3 was added
via a funnel (25.01 g, 64.1 mmol), and the mixture stirred for 30 minutes then quenched
by addition of methanol (20 mL). The reaction mixture was concentrated under vacuum

25  and the residue obtained purified by recrystallisation (methanol, approximately 400 mL)
to yield the desired product (17.63 g, 71% yield). LC/MS: m/z 389.25 [M+H]"

Stage S - 2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)benzoic acid (Intermediate A)

To the product obtained in Stage 4 (38.33 g, 98.7 mmol) in methanol (500 mL) was
30  added potassium hydroxide (12.70 g, 226 mmol). The mixture was heated at 75°C for

20 hours, then cool to room temperature and poured into 2M HCI (2000 mL) and

diluted with further water (1000 mL). After standing at room temperature for 30



(0.545 g, 1.21 mmol ) in ethyl acetate (10 nL) was added 4-pentyn-1-ol (0.30
m., 3.2 mmol) and RhCl(PPh3)3(0.161 g, 0.17 mmol ). Sol vent was renoved
under vaowomiiais@roshe ni xture stirred at room t enper at uPeT@B20NI@bE79

Addi tional 4-pentyn-1-ol (2.5 15 nL, 426 mml) and RhC (PPh3)3 (0.155 g,
0.17 mmol ) were added and the mxture stirred for 48 hours The m xture was

| oaded ont o a silic colum and el uted wt 3 eth acet at e: hept ane
to yiel d PHESe FPE"E] g MIegt@dggiltéatlogg@)@yngg;b 1%‘9” 534. 25
[Mr1-1] &0ah8D9o ield the desired product (29.53 g, 80% ield). '"H NMR (300 MHz, d6-
3-(2-1[2, 4- bi s(benzyl oxy) - 5-(prop- 1-en-2-yl) phényl | ear bonyl [ -2, 3- di hydr o-
1H i soi nBMSG) 183 bEh &t sY, 7160 Hes)i 262 (25),-d, To7.8 H) h27—6r49dBHttmé, 4394)duct of

gteggel\/ér H—I‘\lggrﬁo(é&hghjew %‘@@98@ (gﬁﬁ‘gr %tlﬁ?%nﬁﬂé%’s‘?% ﬁ@ st irred for

90 msut g .29 pvi+EYenched by addition of 1:1 saturated sodi um hydrogen
25car bonat e: saturated sodi umthiosulfate (20 nL). After two m nutes, the
m xture vvas poured into dichloronethane (100 nL), and product extracted
with dic I 10 d organic extracts were dried
(MS™®) e ag%iﬁ%neﬁt{‘ﬁae%m&%f%%%}?éﬁ}e%&% fr ed product which was used

w thout futher purification. 2011/ 154708PCT/ GB2011/ 000879 - 65 -
Preparat i of Intgrmedl ate >%D Stagez

2, 4- bi s(benzyl o rethy-5—0pr op-\- eg- 2- yl ) benzan de

Int er nedi at’e 5 To 3- (bro hyI)benzaI dehyde (0. 9 mmol ) was
added metJ;é)d ine (8Min ne ol). The m xture was i r¢ded~or 1 hour and
t hen confenfrated under vacu m [The residue obtaine s dissolved in

di chl oronet hane (10 nL) andy sopropyl et hyl am nen 5 nmhg 28.6 nunol),

Internediate A (1.29 g, 3.45 rrrml) and 10 HATU (3. 17 g, 8.28 mml) were

added. The m xture was stirred at roomtenperature flgerm dlaeggurs t hen

| oaded directly onto a silica gel colum and eluted w Th hept ane: et hyl

acet at e Stagyil eligrr-bheyldefi(etiqpendtdoty)(Pmetd1d -oxbpYoyareRd) . LC/ M5: m z

506 25 eparation of Internediate | -
s(mwob&‘?f“ﬂ#"@l'ﬁfmﬂﬁ 12y 1) - N- et hyl 155- ( pr op- 1- en- 2- yl ) benzani de

To a solution of N-Boc-piperidinone (2.00 g, 10.0 mmol) in dichloroethane (25 mL)
was added o,a-dimethylglycine cyclopentyl ester tosylate (3.97 g, 11.6 mmol) and
sodium triacetoxyborohydride (4.248 g, 20.0 mmol). The mixture was stirred at room
temperature for 22 hours then poured into ethyl acetate (300 mL). The organic layer

15 was washed with water (3 times 100 mL), dried (MgSOs) and concentrated to yield the
desired product (3.556 g, 84% yield) which was carried forward without further
purification. LC/MS: m/z 355.25 [M+H]"

Stage 2 - cyclopentyl 2-methyl-N-piperidin-4-ylalaninate dihydrochloride
20  (Intermediate B1)
To the product obtained in stage 1 (3.540 g, 10.0 mmol) in dioxane (20 mL) was added
HCI (20 mL, 4M solution in dioxane, 80 mmol). The solution was stirred at room
temperature for 1 hour then concentrated under vacuum to yield the desired product
(3.270 g, 100% yield, dihydrochloride salt) which was used without further purification.
25 LC/MS: m/z 255.25 [M+H]"

The following compounds were prepared in a simiar fashion to Intermediate B1:



OH OHStage 10 OH Stage 2

WO 2011/154708 PCT/GB2011/000879
-56-

Intermediate B2 - cyclopentyl N-piperidin-4-yl-L-leucinate dihydrochloride

Iz

LC/MS: m/z 283.25 [M+H]"

Intermediate B3 - cyclopentyl N-piperidin-4-yl-L-norleucinate dihydrochloride

¢
Y0
ok
N 2HCI
5 H LC/MS: m/z 283 [M+H]"
Intermediate B4 - cyclopentyl N-piperidin-4-yl-L-phenylalaninate dihydrochloride

(0]
TT O
ok
N 2HCI
H LC/MS: m/z 317 [M+H]"
Intermediate BS - cyclopentyl N-piperidin-4-yl-L-alaninate dihydrochloride

HNJ\H/O\Q
o

H LC/MS: m/z 283.25 [M+H]"
10  Intermediate B6 - cyclopentyl (25)-phenyl(piperidin-4-ylamino)ethanoate
dihydrochloride



Stage 3 Bn0O Stage 4 Bn0O OH Internediate | Stage 1 -
4-{ Rt ert-but oxycar bonyl ) am nol net hyl | benzoi ¢ aci d To a solution of
4- ami nomewbybiiewrmei ¢ acid (19.22 g, 126 mmol) in THF ( 208/gd2p11a00svas added
saturated sodi um hydrogen carbonate_§9Lution (300 nL) and di-tert-butyl WD
2011/ 154708PCT/ GB2011/ 000879 - 66 - “dicarbonate (42.72 g, 195.7 muol). The
m xture was stirred at roomtenperature for 48 hours, then poured into
et hyl acet.l {250 nlL). The aqueous | ayer was washed with ethyl acetate
(250 m.), thhep'/acidified with 2M HC1 sol ution. The precipitate was
collected bylfiltration and dried under high vacuumto yield the desired
pr oduct (%f 6~g: 0O %yield). LOMS: mz 274 [ MtNa] Stage 2 -

y

d

{4-1(met hyljam E)) | ] phenyl } met hanol To a cool ed (ice bath) suspension
of lithiu

ufti ni U hydride (5.03 g, 132 rnnol) in tetrahydrofuran (100
m) was added sjoyy a solution of the product of Stage 1 (5.34 g,

N
H LC/MS: m/z 241 [M+H]"
Intermediate B7 - cyclopentyl N-piperidin-4-yl-L-valinate dihydrochloride

Lo
YD
ok
N 2HCI
H LC/MS: m/z 255 [M+H]"
Intermediate B8 — tert-butyl N-piperidin-4-yl-L-leucinate

5 H LC/MS: m/z 271.25 [M+H]"
Preparation of intermediate B9 —tert-butyl N-piperidin-4-yl-L-alaninate (Method

3
3

Intermediate B9
Stage 1 - benzyl 4-{i(ZS)-l-tert—butoxy-1-oxopr0pan-2-yl]amino}piperidine-l-
10  carboxylate
' To a solution of N-Cbz-4-piperidinone (3.497 g, 15.0 mmol) in dichloroethane (100 -
mL) was added L-alanine tert-butyl ester hydrochloride (2.731 g, 15.03 mmol) and
sodium triacetoxyborohydride (6.47 g, 30.5 mmol). The mixture was stirred for 20

hours at room temperature, then quenched by the addition of saturated ammonium



10 21 mmol ) in tetrahydrofuran (20 nL). After addition was conplete, the

m xture was warned to roomtenperature then heated at reflux for 96 hours.
The m xt we 2emsisiteen cool ed to room tenperature and excess/dB20hi0e0879

al um ni um hydri de quenched by carefulsgaddition of ethyl acetate (20 nmL over
15 m nutes) foll owed by slow addition of 2M HC1 (100 nL). The m xture was

tracted wit | tate (2 ti 100 . 15Th | ay th
bas! 11 ed SYPaRRATOT B of resBtituony apBeH o afl! Brele ALOBRLY Meshedibnat o (9.0
g, 27 MBhier (BEmAAARANL Y gied(¥e808) mﬁco%&érﬁxlra%q t@?iéi(?@l@dteﬁfg?ﬁfr@&d&e for 3

hours, then product was“extracted wth ethyl acefate (3 tines 250 nlL), the

conbi ned(5et@ P78 wrtd) abCMBemE W5 25dMNEBO4) and concentrated. 20 To the
resi due obtained (1.278 g, 16%yield) was added HCL (10 nL, 4M solution in
di oxane). The solution was stirred at roomtenperature for 1 hour, then

concent r gi quﬁéi@bugélwlﬂmerfﬁiﬂ—ﬁﬂlﬂ-dlﬁhh&é(ﬁ‘i’er‘tﬁ&ii%fﬂ!@d with diethyl ether
(2 times 50 nL), and dried to yield the desired product (0.890 8 23%
yi el d). T[ecapsutipn of tjggprc[qwq_frorgm%g]e@gim g, 14.6 mmol) in ethyl acetate (20

2, 4- bi - - (hyd t | - hy s, 5- -1-en-
2 y1 ) berdvie e dun DI LOWHTT IR B R bl e} ek 1B B85 6
nunol ) i vessélcidseraratcdane fil20 with)hydeszeadaied, thai stirfidopsle Phd flask Aasg, 3. 42

mol ), N, N-diisopropylethylamne (7 nL, 4Q rnnpl) and EDCl (3.05 g, 15.9
nunol ), PEeh IR BHE BRRCalls PRs 4@6rm@éhﬁmmlr%t@crﬁ§wr%mdiqﬁﬁah hyl
acetgfe Warsd&dirvA of 2: A . iy (100 nL). The
orgaﬁ%c ﬁ’pﬁa’%lti on Wgéu%’lraldgccﬁ%ﬂl\(}é%%ﬁlo?zk?&%\ggﬁjt%r/g{sed%%%?%%tl?’f| d by flash WO
2011/ 154708PCT/ GB2011/ 000879 - 67 - colum chromatography (Si02, 1:1 ethyl

e;jcgt gl(:)g ggﬁ{aﬁge n (t)ioln¥é§e| ';tg%_l S é;cFo%eR{y?%g}pegi%in?- gfl-(‘ll-le%Zior/fa e! eld). LUM

2, 4- bi s( R aYddonidd\ (4-fornyl benzyl) - N-met hy1-5-(prop-1-en-2-yl) 5
benzam de (Internediate 1) To a solution of the product of Stage 3 (630 ng,

1. 24 mol )i so di chl or onet hane (109&/\1@ added manganese di oxi de (4.60 g,
52.8 mmlijl’bhe M Xkdge® Was Strre, m nustew 2t hen filtere tmgh
Celite andyconcenttatedto yileld the desired product (0. ,\/310/ | d)
whi ch vvas)used wi t hout furtherNpurification. 10 Preparatf on| of: | nter medi at e
J - 1-119 49bi s(benzyl oxy) - 5-4pFpp- 1- en- 2-yl ) phenyl | N Y 2HCH

ear bonyl } pieri di n- 4- one Integrnediate J Stage 1 - H

12, 4- bi s(benzyl oxy) - 5- (prop-1- ént2-yl ) phenyl ] (4- hydr oxypiRefehisd glo 1- 15

yl ) neg has&ge1Tano§ahyrNq_m-(@frg-bﬁfoqymmmﬁﬁeﬁaiﬁﬁuqy-léi}ca:mvI) in DCM (20
m.) was added 4- hydroxypiperidine (1.11 g, 10.97 mmol), DI PEA (3 nL) and
EDC (2. 6%0 g,solysorro}%@m-plpﬁnélr@oh- botyligasiddentusd ester Qotdha edpamabur e for

23 1ot s AOABBHLH A8 St Y oo PO R L
458. 25 [ péniandictacki egbopentyl ester (0.496 g, 2.53 mmol) and sodium _ o
(o e lggpronyatide (0478 &% ¢ imimol): The \Gon whs Sired af rddm PEr ' ¢! M- 4-0ne
20  temperature for 18 hours. An aqueous solution of sodium hydrogen carbonate (20 mL)
was added and the mixture stirred for 20 minutes. The desired product was extracted
into ethyl acetate (3 times 15 mL). The organic layers were combined, dried (MgSQOs)
and concentrated to give the desired product (0.840 g, 95% yield) which was used
without further purification. LC/MS: m/z 383 [M+H]"
25
Stage 2 - cyclopentyl N-piperidin-3-yl-L-leucinate dihydrochloride
To a solution of 3-((S)-1-cyclopentyloxycarbonyl-3-methyl-butylamino)-piperidine-1-
carboxylic acid tert-butyl ester (0.840 g, 2.20 mmol) in dichloromethane (5 mL) was

added 4M hydrogen chloride in dioxane (10 mL). The reaction was stirred at room



To a solution of the product of Stage 1(0.850 g, 1.85 mmol) in DCM (30 InL)
was 25added Dess-Martin periodinane (1.42 g, 3.34 mmol ). The reaction was
stirred avoroomsimsperature until consunption of the stacriggonmioeg7val was
conpl ete. The reaction was quenched by addition of 1:1 saturated sodium
hydr ogen carbonate: sodiumthiosulfate (30 nL), then extracted with ethyl
acetate (20 ni, 1 .. The ¢ i ned organi c extract e dried (MSOH4)
and conceftPERREe ?%r%)i)né‘lnﬂtets ﬁ%(? ggg iCP’é‘Eangtﬁﬁ R BLVGed Omfwg’ o7

2011/ 154yRRFCICMAROML HAqRIAF 68 - used without further purification
(contai ning sone excess oxidant). LG/ MS: mz 456 [ Mt11l] + EXAMPLES 5
Preparation of Exanple 1 - cyclopentyl N-(1-1[2, 4-dihydroxy-5-(propan-2-
1) Dheny bl Sal OO b Rl RSRl B 17 Y)adnck A 5B 61dioE!, Do HOShane 10 Stage 2

N-(1-([2, 4-bis(benzyl oxy)-5-(prop-1-en- | ) phenyl 1car bonyl }
10pi per i cf -yl) - L-Slaeqci nate To vs&i of Lpl.grnmediate A (@, 88 ,
2.37 moly 4 n di chief8met hane[ (10 nl) Was added—t++ethyl am nél ( 4.3

rnnol ), Internmediate B2 (1.043nxg, 29"mol ), 4-di net hyl ammppyri dPne™ (0. 094
g, 0.77 p) and EDCl (1.47 7.7 ). The m xture tif at room
terrperaturf/j{or 18 hours, the ured into ethyl acetate ¥5 (150 nmlL). The
organj c extract was washed wit ter (3 tinmes 50 nL), dried .%eI\Q?M),

03

S Integie
B R e X L ot
m z 639. 25 alsdhatioh bf N-rerr-butoxycarbonyl-3-pyrrolidinone (0.382 g, 4.76 mmol) in
dichloroethane (20 mL) was added L-leucine cyclopentyl ester tosylate (1.96 g, 5.3
mmol) and sodium triacetoxyborohydride (2.65 g, 12.5 mmol). The mixture was stirred
10  at room temperature for 3 hours, then poured into ethyl acetate (150 mL) and quenched
with saturated ammonium chloride solution (50 mL) and washed with saturated sodium
hydrogen carbonate solution (3 times 30 mL). The organic extracts were dried
(MgSO0y,), concentrated and purified by flash column chromatography (7:3 ethyl
acetate:heptane) to yield the desired product. LC/MS: m/z 369.25 [M+H]"
15
Stage 2 - cyclopentyl N-pyrrolidin-3-yl-L-leucinate
To a solution of the product of Stage 1 in dichloromethane (5 mL) was added HCI (2
times 10 mL, 4M solution in dioxane, 80 mmol). The mixture was stirred at room
temperature for 1hour, diethyl ether (100 mL) was added and the product collected by
20 filtration. The solid was washed with diethyl ether (50 mL) then dried under vacuum to
give the desired product (0.855 g, 53% yield over two steps). LC/MS: m/z 269.25
[M+H]"

Preparation of 1-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyl]carbonyl}
25  piperidine-4-carbaldehyde (Intermediate C)



Stage 2 - cyclopentyl N-(1-112, 4-di hydroxy-5-(propan-2-yl)phenyl]carbonyl)
20pi peridin-4-yl)-L-leucinate (Exanple 1) To a solution of the product of
Stage 1 (W0208/64708. 92 mmol ) in ethyl acetate (30 nl) westazBied/ed7badi um
on carbon (0.857 g, 10% 0.8 nmmol, 5@#). The reaction vessel was evacuated
and filled with hydrogen tw ce. The m xture was stirred for 1 hour then
purged with nitrogen. Celite was added, and the m xture fllteﬁ/wrough

I

| d

Celite, 25 waski ng with additional et(dﬁig\ametate(loo m ) iTPrate was
t hen concent riat ed to yigld the desd roduct (0, 596 g, 9% ). 1H NWR
(300 Mz, 0) -9 Sho. 941 (1H—s)—6-79 1o 6.32 (1H, s),
5.09 (1H, t, . H m, 3.17-3.29 (1H, .05 (1H,
sep, J=6.8 Ha, 12.91 (2H, g, J=10. . 2.45-2.63 WO

2011/ 154708PCT/ GB2011/ 000879 - 69 -o("H nj, 1.50-1.97 (128" m), 1.33 (2H,
t, J=7.0 Hz), 1.14-1.26 (1H, n), 1.09 (611, d, J=6.9 Hz), '*™8%PeC3H d,
J=6.7 Hz), 0.84 (3H, d, J=6.6 Hz). LC/MS: purity >98% miz 461.25 [ MH The

follow n N shion to Exanple 1. 5
Lol Lo, %tagggp??dﬁns{iﬁhﬁylgﬁﬁ@(;ﬁ%p Ne@2SjPr3hyli@

N-(1- 112(hgfddmtyylchtbxlypl§el(lémpaﬂn@tbm)qnhenyI ] car bonyl }

di n-4- y1).- 2- pet hyl al anj P d.f t d d
Pif erredr b svion of TrkghefiaBoh RE 56 e Biiagio i ep DicthlEsnetsf b 388, <)
6.79 (1 . rﬁﬁneﬁﬂdﬂa t 3; 0(2H, m,
3. 08 Elu“"eg” piferidindidthane) ). o e LT A ety obs
1. 47- 1 BRC( 133@ grﬁ77mn1011) (B@Lelmlxwre was §rr¢dsa roem tgmperaturg for E@hws purity
98Y%
N1 11 2l bl degiae 2 SPHRIDAS asheEURNIRFHCH (200 mL). The organic
15pi peri e:ktmcﬂwysldndd (wsma,toan&mpeeﬂe:ﬂdbnﬁmd by ﬂasmxﬂ;ihamecbﬁcoﬂmdagkerpu@r medi at e
B7. 11-1NMVR ( é s), 5.26 (1H,
t, Jus 8ﬁqz>)leldahezt?me<ber0(im—q(1ﬁ§6 geﬁ@éwl@l RCE(MS WZ%%—P%EM HI" 2.72 (111, br
s), 2.01-1.35 (15H, n), 1.22 (611, d, J=7.0Hz), 0.96 (6H m LC/ MB: purity
100% mz 477 [ MrH 20 Exanple 4 - cycl opent yl
(2S)- [g 1$1[agea—di-ngelr-bixgbﬁﬁzjlpxpﬁm(pr:a%)yll-gmggnmh]engm?nbyml}l};;iperidi(;ge-ﬁtt- n and
| perian a (0] anoat e repare romilnternedl at e an
llonfer rred?aeTPéﬁBEy‘ﬂl& %&I&Qs?%%g§3) 7.51-7. 29 5511 m, 7.02 (111, s), 6.37
(1H s), T@a%&uﬁ&tbftm prcﬂiu@tzof(s]t ?250& @253%61)(13hﬁchf&@m§th3&:‘(l_gg5 25( 2H,
nm, 2.87- (1 16- 1 i , 611, d ) LC/ MB:
pur ity 1mb9/ovasmctde4@1§ mpgllaesaavqsl( 68 g), N:Yllﬁlth)ﬂ@ﬁ line-N-oxide (0.323 g,
N-(1-{12, 4-di b o
013 pnonyt s SR RbR Kb R RRARA Gy pemuhenate (904 14 0,931 upRaS mollf)
I nter rredrlaam&membslsﬁhed ﬂt&dbﬁttemﬁéraﬁibﬁdr@@%lh‘ués tH&rm&&)th%&gﬁ a(ph s),
9.41 (111, .s), 6.80 (111, s), 6.33 (111, s) 129 ( H n,
4.09 (1+of siicapek(34 mpnacrags §£0mipn degp), wpshing gigh @Miacefﬁz)te( 089L>(2

J=10. 8 HgphrateiwiBonicelitratelihder vacuum to yield the desired product (0.194 g, 78%
20  yield), which was used without further purification.

Preparation of (1-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-
yDphenyl]carbonyl}piperidin-4-yl)acetaldehyde (Intermediate D)

OH =0
0. OH -
(o} N (o) N

BnO Stage 1 Stage 2
Bno. BnO

0Bn
0OBn 0Bn

(ntermediate D

25  Stage 1 - [2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyl] [4-(2-
hydroxyethyl)piperidin-1-yljmethanone



WO 2011/ 154708PCT/ GB2011/ 000879 - 70 - m, 1.67-1.50 (12H, m,
1.21-1.16(311, d, J=7.2Hz), 1.10 (6H, d, J=7.0Hz). LC/ Ms: purity 100% niz
419 [ MrHwoexanpise7o8 - tert-butyl N-(14[2,41-di hydr oxy- 5PCpraBan/ides79

5yl ) phenyl ] car bonyl i pi peri di n-4-y1) - :? |_euci nate Prepared from I nternedi ate
A and Internedi ate B8. NVR (300 MHz, %I\/EOD) 6.84 (1H, s), 6.21 (1H, s),

(oh foo ool {1036 5679 ipcPidn dighioromedigne (Gonls) siadiedy g5

3H, : d, J=6.6
(00 B (H5 105 i AR i a5, S

penty
N-(1-1[ 2ERCH (319’6 go%?/nﬁl((lb rTchpamxrertyW)apMamd foc Arhoorsy then loaded dlrectly onto

26| 5 Rk Bk SR b A 49 b RS Gptigt ARG 5,
S) 45427<{%I511e1<2 LSZ)/MS4nﬂ/£’48@tS Bmm 3.27-2.84 (3H, ), 2.36-1.57(1611,

, 1.19 (6H, J=7.0 Hz), 96 (6H, m. LCOMS: purity >98% mz 461
[I\/H—I] Exanple 8 - tert- butyI

N (1 L1 2 oA R Bl ARAN & M PHEDVA L BB BRTKbLpons plperidinr . g a o

BO. IHNI\E&e(ﬁQ&WIntdﬁnE}HS&)Dﬁ 46 (1H s), . 41 (1H, s) 6. 80 (1H s), 6.33
(1H, s), 4.01-4.

3 {1H 95 (211 3.21-3.25 (111 J6.9
Hz), 3. oﬁossq_lztlmpf ﬁpwd?ce@ﬁsza@rl (02445 & 502n5191)2n digh omne&&?rn

1.56 7 22(211
101 e D Yoy bellbaip (2P P44 mbholy e Tk %géf%#ém (Exanpl e o
- cycl oppomtigh of\Désk- Maﬁu@edbhmdn@w}(ﬁ g, PradpameDd wds)apﬂmaddlthanbmu;el }

Pt or et T80a FRST SOTTRIES: (e Trese) oo Rugishod b agGhen ff 1 éé@}?a?%’dm )

6. 33 (1Hodfim h%dréé’erﬁca@l?orfa@e"&odﬂn tlﬁo&l‘ﬂfa{ej(ié mL?r A~°f@er sl‘?’rrﬁ@ i mitides, J

8.7Hz), 3.18 (1H, -dt, J=6.9, ,290278(1H

WD 2011/ mgw@wmﬂmqulmabylgacetamloo mdc)) ang washe(dmth waten Etiver 30
ELM?-E’] S l‘ﬁ{é or@mlc extl act (wa|§| drlgd aﬁ]d' conceHZt}ateci' and came%u tro drd w1916°ut n1 7 495

further purification.

Preparation of Intermediate E — 2-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyl]
carbonyl}-2,3-dihydro-1H-isoindole-5-carbaldehyde



Exampl e 10 - cycl opentyl N-(1-1[2, 4-di hydroxy-5-(propan-2-yl)phenyl]
carbonyl) 5piperidin-4-yl)-L-norleucinate Prepared fromlInternedi ate A and
| nt er nediwbpeoBAs4Hs1l NVR (300 MHz, d3-Me0OD) 7.01 (1H, dpcia328tizgnos76. 37
(1H, d, J=1.3Hz), 5.36 (2H, br s) 46 %1 (2H, s), 4.46 (1H, br s), 4.17 (2H,
br s), 3.16 (6H, m, 2.35 (2H, 7-1.54 (8H, m, 1.42 (3H, m, 1.19
(6H, d, J=6.8Hz), 1.03-0.87 (3H n) LG Ms: purity 96% miz 461 [ M 10
Exanple 11 - tert-butyl Z

(1-1[ 2, 4- di hydr oxy- Np\r/%an- 2-yl) phenyl |
i di n-4-y$e] seripate
(0.150 g, 0.3
(S)-2-am no- rt-but oxy- propioni tert-butyl ester
mol ) and so |unltrlacetoxyborohydrbﬂe (0.127 g, 0.6 nmol) >YThe sol ution
was stirred at roomtenperature for 2 hours. An aqueous sol gini on of sodi um
hydr ogen bi carbonate (10 nlL) was added and the desired product extracted
into ethyl acetate (3 times 10 nL). 20 The organic | ayers re conbi ned,
dried (MgS™) and concentrated. The residue was purified by [fdegsh

chromat ography (Si 02, gradient elution from 100% heptane to |100% et hyl
acetate), to give the product as a clear oil (0.090 g, 45% wield). 1H NWR
(300 MHz, d3-MeOD) 7.43-7.29 (12H, m, 7.07 (1H, d, J=20Hz), 6.7Lo(1H, d,
J=5.3 Hz), 5.25-5.08 (5H m, 5.04 (2H, d, J=5.5 Hz), 4.51 (1BXd, J=13.8
Hz); 3.58 (5H, m, 3.11- 252.63 (41-1, m, 1.96-1.57 (9H, 31 (2H, m,
1.16 (9H, s) LCOMs: purity 100% nmlz 669 [MtH . WO 0
2011/ 154708PCT/ GB2011/ 000879 - 72 - Step 2: The hydragenati on of the
product obtained to give Exanple 11 was performed as desg
1. IHNWR (300 MHz, d3-Me0OD) 6.98 (1H, s), 6.35 (1H, s), 4.
4.02-3.76 (2H, m, 3.55-3.38 (1H, m, 3.26-3.11 (1H, m, 3”0‘ 2.90 (2H, m,
2.27-2.10 (2H, m, 1.81-1.60 (2H, m, 1.56 (9H, s), 1.26 (9H,..S), 1.19 (6H,
d, 5 J=7.0Hz). LOMS: purity 98% nmlz 479 [MH The foll ow ng conpounds

were prepared in a simar fashion to Exanple 11: Example 12 -
(:I:-)(SCI OEenStlyi}ge %Q%g{s@)eﬁzﬂbhy)@g l(})ﬁ%p&él?ﬂﬁ)ﬂ)ihﬁlﬂ-djdp)‘@iﬂe&yil leyl)benZdamIEie S |
car bon i peri - euci nat.e ar nternediate J an
DI euci nko 5@56%?@911‘1 é@f%nar%%rwnsth@ of nﬁe g‘o N@oo) 6.95 (1H,
s), 65 32d1€ﬂ-1|6|ron§e)than§ (% &imwag ade:d@J Wﬂ g&?)%l]et}(y%mg(l()]mi;]ﬁ’?nﬁ@ 3. 41 ( 1H,
t, , 3.28-2. , 03-1.28 (16H, .18

( 6H d Iiltei‘m@&lnye AQ. Q&g,( BH rmlnt}l) ﬁ:(ﬁmithy&ngnbmrldm_ecﬂ()l\ﬂﬁ gomirngl) m@% rﬂ z 461
EDCI (5.69 g, 29.7 mmol). The mixture was stirred at room temperature for 100 hours,
then poured into diethyl ether (400 mL) and washed with 1M HCI solution (4 times 50
mL). The organic fraction was dried (MgSO,), filtered through a plug of Celite
10 (washing with ether), then concentrated under vacuum to yield the desired product
(3.208 g, 71% yield). LC/MS: m/z 450 [M+H]"

Stage 2 - [2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyl][5-(hydroxymethyl)-1,3-
dihydro-2H-isoindol-2-yljmethanone

15 To a solution of the product of Stage 1 (3.208 g, 7.13 mmol) in toluene (20 mL) was
added propargyl alcohol (1 mL, 17.2 mmol). The solution was heated to 65°C, then
RhCI(PPh3)s (0.033 g, 0.020 g, 0.06 mmol) was added in two portions five minutes
apart. The mixture was heated for two hours, cooled and the product mixture

concentrated onto silica gel. Purification by flash column chromatography (SiO;, 7:3



15 [ M+tH] + Exanple 13 - cycl opentyl

3-cycl ohexyl - N- (1- 1[ 2, 4- di hydr oxy-5- (propan-2- yl)phenyl]

car bonyl }woperidimns4-yl) - L- al ani nate Prepared from | nt eroediszba/odosgmd

L- cycl ohexyl al ani ne cycl opentyl esterstosylate. 11-1 20 NVR (300 Mz,
d3-Me0D) 6.97 (1H, s), 6.36 (1H, s), g 37 (1H, t, J=5.6Hz), 4.31 (2H, br

, 4.15 (1H m, .3.45 (1H. ., 3..18 (1 9 3.09- 2. 86
?)ZH é&ﬂs‘w@‘ﬂ'he{’taﬂ%gﬂgdi@*yf dei“?é‘sl’(f?‘gﬁt ?%4333&é}g¥}£?1) E@MSW@ (15H,
m, 1. 4556415“}51\@4 1.39- 1.21 (3H, n), 1.19 (6H, d, J=7.0Hz), 1.16-0.91

(2H, purlty 98% nilz 501 [IVH—I]+ 25 Exarrpl e 14 - cycl opentyl
(28) cycl ohexyl [ (1-([ 2, 4-di hydr oxy- 5- ( pr opan- 2-

Tt or mocbEe s S B b SR BrE RSP ppent frereeBE Ik 101
(300 Ve ridgARS-GuSidehtlc Aheeredfué Byl ). 5 42 5.27 (1H m), 4.32 (2H

br 30s), 4.06 (1H, , (1H, m), 3.18 (1H, dt, J=13.8,
6. 9Hz), Bo @solztlerm(t;bﬂ,prqﬁ)uctczf 612. @91(51&11 8 mymol)ingichigpmethang 1001, 35 (2H,

o0 T e s 5 S B AR U Al VO

(2S) - cy ch@heniydslthdn ﬁ[té’redﬂdbﬁgldtaiw Fhé ﬁrtﬁpadﬂas?_cqﬁb&rnfmwtblyleld the
car bonyl %@él peridi n-4-yl)am noJet hanoate Prepared from | nternediate J and

L- cycl oh@ssjed predpetehatayds used wth@%ttférthﬁwrlﬁeﬁmr(ﬁ&@ g8 avieldB00 Mz,

d3- MgpD) 6. 98 (1H, s), 6.36 (1H, s), 4.32 (2H, br s), 3.97 (2H, br s),
2.26-1.63 (15H, m, 1.57 (9H, s), 1.37 (3H, t, J=10.9Hz), 1.19 (6H, d,
J=6. 8Hz) Ptf(ﬁ/aloﬁ'mlpaﬁ I term0iie Fi-124[54-bidtbinzyloxy)-Pr(prat-1-en-bf eyl e 16 -

ELS;/} ) gﬁteii—/mbpeé!}% ﬁ‘]ygﬁbé?{ g)ﬁ%d&l-§ﬂ)aeefﬁ'rﬁ'§lawea| ani nate Prepared from

Internmediate J and L-phenyl al anine tert-butgd ester hydrochl or| de. 41-1 NMR
(300 MHz, d3- D) 7.34-7.17 (5H, m, 6. (1H, s), 6.32 (1H, / 06 (2H,
br s), 3.58 (dH=dd, J=8.5, 6.2 Hz), (6H, m, 2.88-2. 66

1.96-1.73, m, 1s&21(9H, s),ol 6H, d,swdz7.0 Hz) .o L pur| ty
99% mz 4 H 15 Exanple 17, cycl opentyi~ a0

propan- 2-
yl ) phenyl | caebonyl i pi peri di n-4-y1)- rinate Prepared fro ernmedi ate J
and and L-O-tert-butyl serine cyclofpentyl ester. 11-1 NVR Oen

Intermediate F

15  Stage 1 — [2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyl][S-(2-hydroxyethyl)-1,3-
dihydro-2H-isoindol-2-yljmethanone
To a solution of 2,4-bis-benzyloxy-5-isopropenyl-N,N-di-prop-2-ynyl-benzamide
(0.940 g, 2.1 mmol) in ethyl acetate (2 mL) was added 3-butyn-1-ol (0.30 mL, 4.0
mmol) and RhCI(PPh;); (0.162 g, 0.17 mmol). The mixture was stirred at room

20  temperature for 24 hours, then loaded directly onto a silica gel column, eluting with 7:3
ethyl acetate:heptane to give the desired product (0.444 g, 38% yield). LC/MS: m/z
520.25 [M+H]"

Stage 2 - (2-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyl]carbonyl}-2,3-dihydro-
25  1H-isoindol-5-yl)acetaldehyde (Intermediate F)

To a solution of the product of Stage 1 (0.169 g, 0.32 mmol) in dichloromethane (5 mL)

was added Dess-Martin periodinane (0.295 g, 0.69 mmol). The solution was stirred for

90 minutes then quenched by addition of 1:1 saturated sodium hydrogen



(300 MHz, d6-DMS0) 9.45 (1H, s), 9.40 (1H, s), 6.80 (1H, s), 6.33 (1H s),
5.10 (1H, t, 20 J=5.6 Hz), 3.75-3.94 (2H, n), 3.30-3.51 (3H, n), 3.06 (1H,
sep, J=7.WoHB)1/1527080-2.99 (211, m, 2.57-2.67 (1H, m, bcédsasrobBoistaH, m,
1.10 (6H, d, J=9.1 Hz), 1.08 (9H, s)_6hc_2/ M5: purity 100% nmiz 491 [ M+H|
Exanpl e 18- cycl opentyl

N-(1-{12, 4-di hyd -yl bphenyl i car bonyl )
25§)| E{EL i cTFPO!&laéf;lt%)E( tf?é@%%?g?"i%%éﬁ r?elp)gréf?%[t\é‘g%ﬂvtﬁ%éhqm%'&e Wa; 08 (111
] . ,
2Hr Bk EHELAFRRIN QPR Hand! o M2 Wi Mo

s), 6.3 , L,
J=3. 3Hz) (102 ngig)- ZThGIJO(anedmyganB: cﬁmaetszv@r¢ dm:d MMgS@,) 18d drickntraied ta)=6. 8,

13. 8Hz A3 2H, 2 04-1.93 (21-1,
1.93- 1) 613‘(3@11& #‘ﬁsn’e‘ip g@aﬁuseﬁ“f‘ﬂéﬂ% “q\r?&}s’ iC3higR; ¢y 108% rrlzm435

[ MtH]5 WO 2011/ 154708PCT/ GBZOll/ 000879 - 74 - Exanple 19 - tert-butyl
N-(1-112, 4-di hydroxilug (propan-2-yl)phenyl ] carbonyl}
pi peri di Br@ayat)ou:oﬂ rmad-eteFGep%r(bd 2(4-bis(henzpoxped-propl-em3d-Yh | euci ne

tert-but ter ..o ( d3- Me0D) 6.96 (1H, s),

6. 33 (11@‘ enyfle f%ﬂafgg"'ty me‘rﬁ"s" %52‘/3‘8’1’0?%?' . 52.79-2.64 (11-1, ),
199166(4H/n) 1.50 (8H, s), 1.46-1.21 rr), 1.19 (61-1, d, J=%.0Hz),
0.95 (6H, dd, J=6.6, 9.6 Hz). LCO MS: pyLity 95% mz 449 [ MtH] anmpl e 20 -
cycl opent yl M (#21[ 2, 4- di hydr oxy- 5- ( pr&pgn- 2-yI ) pheny! | car bo
pyrrolidip-3-yl)-L-1euémnate 10 Pr S

| nt er medai g B' 1. 111NWR (300 : :
(0.5H, s), g (1H, s), 7.05 (1H, 6.31 (1H, s) 4. 96-
2.97-3.66 (8 "'n), 2.05-2.35 (1H, .27-1.98(1111, rr),
J=6.9 Hz), 1.12 (311, d, J=6.9 Hz), orp 'g5 (611, t, J=6. Hz)OB"LC/IVB purity
>9[8f(%; n1[z 447.25 [ MrHl + 15 Preparati on of Exanple 21 - cy(I:tI oet{arétyl

N_ 1_1 r. ntermediate

01§ biveny g T P Br RS Bl R ey S dep 3oyl 1Yol opent yl
N-[ (o 1dik érdlngcnbaﬂawtpwhreﬁ:mh@p 1-en-2- 20yl)phenyl | carbonyl }

pi peri di n- 4- l'eucinate To a solution of Internediate C (0.194

P PS 4d Porgsolution qfimm-mzwmé@mrmnymwm 2-ymgbangamisic| opent - |
ester 1ORAALE (024800 o BuSEMTELY DR RRRTALLACEL R MGREYST de

(0.240 ¢ ure' was s |rre hour t'henguenched by

addi ti Onmﬂfol)SaalHlRlﬂJlﬁlPh@H(mMIU@;lmm @iiole Soleniivhs rehi@ediundernacwas, 25 poured
into ethyl acetate (200 nL) and washed with saturated sodi um gé(irogen
car bonat &d(the pixiaee spisregal roomh@nwre@&rfp OVETLEhL. i 6ﬁd%§al&rwe@évndv@

concent r gy eslg ﬂaﬁ%l 133 005 b @$7 1398, JT?% oy d S 02, 7:3
et hy ace?“at e: ane§ g) y}p(:”(é ?1% desire ci}lpr oduct Cﬂ%?ﬁg 79% vyield).
LC MB:  n3tiared3Gr %hc[uw: H]"he mixture was loaded onto a silica gel column and eluted with

7:3 ethyl acetate:heptane to yield the desired product (0.254 g, 39% yield). LC/MS: m/z

534.25 [M+H]"

20  Stage 2 - 3-(2-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyl]carbonyl}-2,3-dihydro-
1H-isoindol-5-yl)propanal (Intermediate G)
To a solution of the product of Stage 1 (0.160 g, 0.30 mmol) in dichloromethane (5 mL)
was added Dess-Martin periodinane (0.290 g, 0.68 mmol). The solution was stirred for
90 minutes then quenched by addition of 1:1 saturated sodium hydrogen

25  carbonate:saturated sodium thiosulfate (20 mL). After two minutes, the mixture was
poured into dichloromethane (100 mL), and product extracted with dichloromethane
(100 mL). The combined organic extracts were dried (MgSO,) and concentrated to

yield the desired product which was used without further purification.



WO 2011/ 154708PCT/ GB2011/ 000879 - 75 - Stage 2 - cycl opentyl

N-1(1-{12, 4-di hydr oxy-5-(propan-2-yl ) phenyl| carbonyl}

pi peri di rwd-2yiysetoByl | - L-1 euci nate (Exanple 21) To a solpatrigBronfoobdve
product of Stage 2 (0.211 g, 0.32 nqg?l in ethyl acetate (10 nL) 5was added
pal | adi um on carbon (0.194 g, 10% 0.18 nunol, 57% . The reaction vessel
was evacuated and filled with hydrogen twice, then stirred for 90 m nutes.
The flask was purged with nitrogen, Celite was added, then the m xture was
filtered te , L e (100
m., 50 nEHHa%%ﬁf Flr?%tngg(\}\lggé %:Ion%:g\rfiﬁtif(g% ld(idyt)JI\ll tﬂf&ﬁﬁ;bgﬂggpr]\e’%?%?gﬁuct
(0.151 n@-(pﬂﬁ%-ynél—yi)benzmm (300 MHz, 10d6- DIVBO) 9.26 (1H, s), 9.41 (1H,
s), 6.80 (1H, s), 6.32 (111, s), 5.09 ( t, J=6.0 Hz), 3.85-4.05 (2H, m,
3.00-3.10 (2H, m, 2.77 (2H, t, J= 12|9g%§ﬁ}2 38 (1H dd, J=6.9, 11.4 Hz),
2.23 (1H, dd. J=6.6, 11.4 Hz), 1.50vi9i™{ m, 1.32 (2H, t, J=6.9 Hz).
1.09 (6 >6£;J;§ O+Hz)—6-98-1. M¢SH, m, O. 86 (3H, d, J=6.6 Hz), 0.83
(3H, d, ) LG MS: purity > dz 475.25 [ MtHr 15 The fol | owi ng
conpounds were prepared in a simarfdshion to Exanple 21: Exanple 22-
cyclopentyl N[(1-{(2,4-dihydroxy- o>- (propan- 2- yl) phenyl ]

car bonyl } pi peri di n-4-yl) nmet hylFL- al"gRihat e Prepared fromlInternediate C and
L- al eéni ne cycI opentyl ester tosylate. 1H NWVR (300 20 MHz, d3-MeOD) 6.92

éé?i ot 503 Brompmethtysniddanydt (0.7 o SeEmirion) e ddsed gy Tahig (BNR rry -

NiS ( 3Hnefﬂ1anolfﬁr%)xtur% vJa% stiftel fdjr 1 WouP afd tken cbﬂeM%ate@ Whddr ka8, M 2 433

le 23 - cycl opentyl

[N- [ (1{[ 2Tke xstsﬂdyd pbirined wap dispelvedindiy i hrometHanea £ Homy) )md N,N-

25pi per n4 | al nate . .Pre Int diate C and
L- Blhgny: ?Sgﬁfoﬁéi%% %18%? WLpgg%y @2{?1%“8‘1‘*‘%1’3?{\@% (%831 :\/EOD) 7.24
(5H 1m) H@T@ﬁg(m-g 8528 mhoPBwdré Hdded. ,Th% HRufrd Has Bﬁnredqatl5orf12é'ﬂnpéﬁmre’3 46 (1rH,
t, 18 (1H, pentet, J=6.9Hz), 2.96 (4H m, 2.45 (2H, 1.70
(13H m)for18 _beur(sﬁtmn lqaded é@e@mto wh%gelﬁgmrmya@a&i@temthémtapwﬁw 30

Exanpl e i h

yl )gﬁenyﬁ%aaé‘%%&; lelp%%/%eesyf-ﬂ(ﬁj %&39‘}2? hYﬁo?rXe\f?)euI%IwW/zé\%% [M+HT

2011/ 154708PCT/ GB2011/ 000879 - 76 - Pr epared fromlInternediate C and
L-leucine tert-butyl ester. 11-1NVR (300 MHz MeOD 6. (1H. s 6. 33
(1H, usl) @pfsateoznugy Infermediate 1,- 3,4- bﬁ(bemlwb-éﬁ?‘* -fgrmy} %wy? z?blr(m%thy )
J=12;3Hz 44 4H, m, 1.49 (9H, s 1.30 (31-1, 1.18
(6H, }53 %“(%'% %e'@?lbﬁg“f‘"ﬂ"@ ( LC/I\/B purlt)(/ 98%)n12 463([I\/H—I] ?Exarrpl e
25 - tert-butyl N[ (2-{[2, 4- dlh\)(P,roxy 5-{ propan- 2- yI)phenyllcarbonyI)

pi peri di n- j;@,d%glhyl i - ageghenyl a@' nat Stage 2 H\/©/\
OH [ — N
H,N

Stage 3

Stage 4 BnO

OBn

Intermediate |

Stage 1 — 4-{[(tert-butoxycarbonyl)amino]methyl}benzoic acid
To a solution of 4-aminomethyl benzoic acid (19.22 g, 126 mmol) in THF (200 mL)
20  was added saturated sodium hydrogen carbonate solution (300 mL) and di-fers-butyl



Prepared fromlInternmedi ate C and L-phenyl al anine tert-butyl ester. 11-1NWR
(300 MHz, d3-MeOD) 7.26 (5H, m), 6.95 (1H, s), 6.34 (1H, s), 4.16 (2H, m,
3.40 (1HwoRp11B3083 (111, n), 3.18 (1H, pentent, J=6.9kEX/GR0AD(SHH, N,
2.46 (211, m), 1.74 (3H, nm), 1.36 (9%4. s), 1.31 (1H, m, 1.18 (6H d,
J=6.9Hz). LC/ Ms: purity 95% niz 497 %I\/&Hr Exanpl e 26- tert-butyl

N-[(2-{] i h opa

91 ) pheny EBBIR Pyt ser D517 RERSU) e ieL SR 4 0O P SBRFERT i

| nt er redigkurs; tRedhduradl ity éiﬁ’ylta@éthtet{%()’hm?s rRé aqu%&&é\wer(@&ﬂw&éﬁéd witg- Me0D)
6.96 (1H, s), 6.33 (1H, s), 4.19 (2H m, 3°(2H ), 3.20 (2H, m), 2.96

(21-1, tethyapeta® 230 mL)thrsac(IQuﬁed n‘;lth M%bil(sgmn e precipfateoys s), 1. 27
(311, d, W%Eﬁtgﬁpﬂ% 11%%10%18 é%{le% uPdeTr‘]ng% vacuzjrn to ylell\(/lsthe %esuedyprgc?l%{ (201:1 & g,421

[ MkH] + 2

N-1( 35 ([ 289 yebildyy dICMAS: Pk W@[MmNa} yl') phenyl I car bonyl }
pi peridin-4-yl)methyli-D-leucinate Prepared fromlInternediate C and
D- | euci ne tert butyl ester. 11-1NWR (300 MHz, d3- MeOD) 6.96 (111, s), 6.33

111, 2H, m), 2.95 (2H, 25t,
=Ty OSH)z§taé5 Mﬁ?"%ﬁmi’?‘fﬁ%E{h%’ﬁﬁe‘wni‘“g‘?%gﬁl((911,”) s), 1. N (311, n), 1.18
(6H d lmgac&wza l(\lfé[)bzﬁB) é@i&slmoﬂmm?%mmumhyﬁ&%(smﬁg, 453wt} in :Ei<arrpl e

- CyCIlO | [OX opan-.z- en C on
pi per.yd.w @9@@@@%@%@5@@ iy FoBpin ﬂf"r%ﬁ%‘?‘ﬁf’égﬁ%ﬁ?é?é“}é and
D- | eﬂf'sn?l El\ﬁfdaﬁﬂ‘?éﬁfa)ﬁ&dﬁ)%r% 9(91?11%6‘5&%& Adtidor VR &%ﬁ@etw nfiaphEPR) 6. 95

(111, (111 4.18 (111, 3.33 (1H m, WO
2011/ 154wax&reﬁ1t¢> ncmpmimghen l?eilted 3 reflux(f2+P6 hyurs. 2Tne5m¢>zu¢e Was then

Jr---12.6Hz),. 2.42 (2H, .M, 1.72 11 1.50 (2
1r21 (6HO% dtﬁl%"%ﬁéﬂperﬁwzﬁa‘%‘éﬁfesgﬁl hin ﬁ¥‘§f ‘ééﬁien 91521?%“’ ]1
Exanpl e &ﬁhnorpddféhg@ﬁé&é/tk oL Mlové{ ?5 frislieey %1%@%@6\9 Baditien ¥f im@@yl I

carbonyIJ Spi peridin-4-yl')nmethyll-L-valinate Prepared fromlInternediate C
and L- vall0Aenlgydihe muyft wasexsractedsyitlagthyl acwwm%tmm lman)d3 MeOD) 6.96 (1H,

3 , ,
. %ﬁzﬁﬂ%lal"é‘fo‘tszf?i“ err}%as “%“%f"s‘(‘%fy mg%o 156""(“?& hy °,’“df gd %4%%&1 1.19
(9H, M, ditarBén4i369.0 8, 2 UmmoPHds addéd. MBhe llﬂthEyw@&%releﬁtZroB&&elﬁlb@rbﬂuré.O Exanpl e

30 - cyclopentyl (2S)-cyclohexyl {[(1-{[2, 4-dihydroxy-5-(propan-2-
yl ) phenyf qgéwstsnshpgu BToduEt wmmyqeg‘rfethwwl ageipte &3 ﬂateﬁaﬁ%mlé Bepared from

| nt er medi ghignG @Rk G ANEH: Bl YH1oRE, F BRERdedeSt er tosyl ate. 11-1

20  To the residue obtained (1.278 g, 16% yield) was added HCI (10 mL, 4M solution in
dioxane). The solution was stirred at room temperature for 1 hour, then concentrated
under vacuum. The solid obtained was washed with diethyl ether (2 times 50 mL), and
dried to yield the desired product (0.890 g, 23% yield). LC/MS: m/z 152 [M+H]"

25  Stage 3 - 2,4-bis(benzyloxy)-N-[4-(hydroxymethyl)benzyl]-N-methyl-S-(prop-1-en-
2-yl)benzamid'e‘
Toa suspensioq"of the product of Stage 2 (0.890 g, 4.6 mmol) in dichloromethane (20
mL) was added Intermediate A (1.278 g, 3.42 mmol), N,N-diisopropylethylamine (7
mL, 40 mmol) and EDCI (3.05 g, 15.9 mmol), The mixture was stirred for 16 hours

30  then poured into ethyl acetate and washed with 0.5M HCI (2 times 50 mL) and brine
(100 mL). The organic fraction was dried (MgS0Oj,), concentrated and purified by flash



NVR (300 MHz, d3-MeOD) 6.96 (1H, s), 6.35 (1H, s), 5.36 (1H nm), 4.22 (211,
m, 151.88 (111, s, d, J=3.9Hz), 3.18 (1H, pentet, J=6.9z), 2.98 (4H m,
2.10-1. 70wHL28H/ 159908 1. 36 (4H m, 1.18 (6H, d, J=6.9Hz) pctidi2o{(1bag7om .
LCOMS: purity 98% mz 501 [ M+l1l] + Exanple 31 - tert-butyl

(2S)-cycl ohexyl {[(21-{12, 4-di hydr oxy- g (propan 2- 20

!t or mo S GRS ey SRRy | B A etsﬁ?m?mé)et VLB SeritetANpeie00 Nz
d3- NEOD)(@%@%GMJ@I}Q ﬁcﬁ}ﬁs(%}éso%)zs [M@@B(le , 3.18 (1H pentet,

J=6. 9Hz) (111, m), 1.72 (9H n), 1.50
(911, s), 1.30 (411, ,122(6H d J?OHz) 090(211 m. LC M

R 2 S B R PR o p AR ey BB R bror-L-en- 2

pi perq di Henﬁaﬁinﬂ@ﬂh%fﬂeﬂ?&t@‘q hyl - L-al ani nate Prepared fromlInternediate C
and a, a-di net hyl gI¥C| ne cyc Spent%/( ester tosylate. 11-1 NWMR (300 MHz, d3-
t

I\/EOD) 9 E@a(sqlﬂnogp thg pragluct afiSta @0gng, (112Mmmey}), ingighporpmetharg (10806. 35 (1H,
, 7 75,4811, n),
D ug”( ormid e Pegtpdiiand ,dm?‘iel (R 53 8 yuh, 1 SxtflepidPid ol D

447 | M’fl'ﬂmnm tR&Lfilterbd HGRETC SHi2 BddLé doerE e d to 4eld thefdeaitgd groddet(0.6961 opent yl

N-[(1-112, 4 di hydr oxy-5- ( pr opan- 2- phenyl | car bonyl )
pi peri di -4 W‘Fﬁét"ﬂ%h was usefl jvwighoat éf‘l?ﬁrd?%ﬂicﬁtr“?}m I nternedi ate C and

L- 0-fenzyl -serine cycl opentyl ester tosylate. 111 NWR (300 MHz, d3-MeOD)

6.97 (1H, s), 6.34 (1H, s), 5.34 (1H m, 4.25 (211, m, 54.14 (1H m,

4.08 (2I—Prd]§arat301ﬂ.&' (ﬂﬂeirmpemtm 1-J[24-Bisthenz 1o’ P)-§4props] -en2-P9pKehll] m), 1. 80

(10H m, 1 43 %11 n , 18 (6H, d, J=6.9Hz). LC/MS: purity 95% nmiz 447

[ MEH] + carbopyl} piperidiy - °“Eyc| opent yl

O-tert-butyl-N1(21-112, 4-di hydr oxy- opan- 2- o

10yl ) phenyl] car bonyl }pi peri di n- 4-y thyl]-L-serinate Prepgr q‘ﬁ;ﬁom
serine cycl gpentyl ester tdgsylfate. 111

Internmedjateé C and LgQstert-butyl

NVR (300 d3- ve0D) 696 (1H, 6.33 (IH~—35),5.22 (Th , 4.18 (2H,
, 3.64 ( M, 3.37 (1H, m, 3% (2H, m, 3.18 (1H, pe J=6.9Hz),

2.96 (2H, nf* 2.51 (211, m, 1.77 POH, m, 1.25 (2H, m, 1.18=("1511, m.

LCO MS: purity 98% mz 505 15 [I\/H—I]+ Exanpl e 35- tert-butyl cmedatey

O-tert-butyl - {[2, 4-di hydr oxy- 5- ( propan- Zi/)phenyll. L
car bonyl ﬁ?}gﬁém[&i“rh‘ﬁbﬂ yr{prop-dess-2ryDphenyl](4-hydroxypiperidin-1-

15  yl)methanone
To a solution of intermediate A (2.313 g, 6.2 mmol) in DCM (20 mL) was added 4-
hydroxypiperidine (1.11 g, 10.97 mmol), DIPEA (3 mL) and EDC (2.62 g, 13.7 mmol).
The solution was stirred at room temperature for 23 hours, then purified directly by dry
~ flash chromatography (ethyl acetate) to yield the desired product (1.764 g, 62% yield).
20  LC/MS: m/z 458.25 [M+H]"

- Stage 2 - 1-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyljcarbonyl}piperidin-4-one
| _ (Intermediate J) '
" To a solution of the product of Stage 1 (0.850 g, 1.85 mmol) in DCM (36 mL) was
25  added Dess-Martin periodinane (1.42 g, 3.34 mmol). The reaction was stirred at room
temperature until consumption of the starting material was complete. The reaction was
quenched by addition of 1:1 saturated sodium hydrogen carbonate:sodium thiosulfate
(30 mL), then extracted with ethyl acetate (20 mL, 10 mL). The combined organic

extracts were dried (MgSO,) and concentrated to yield the desired product which was



Prepared fromliInternediate C and L-O-tert-butyl serine tert-butyl ester. 1H
NVR (300 20MHz, d3-MeOD) 6.96 (111, s), 6.33 (1H, s), 4.19 (2H, m, 3.60
(2H, m), WobBii(ikkospentet, J=6.91-1z), 2.95 (3H, in), 2p6t/dRdi0ong79 1.81
(3H, m), 1.50 (9H, s), 1.27 (211, m.ggl- 19 (15H, m). LC/MB: purity 98% nifz
493 [ MtH| Exarrpl e 36 - cycl opentyl

(25)- {[(14

car bonyl }'f %&Hﬁh %‘Hgféfg{qo(gﬁ’iﬂﬁ%}%p%?gg%&% 8?25%&{‘% BEOYS B $Pom

I nter ITEd[MLH% and L phenyl gl ycine cycl opentyl ester tosylate. NVR (300 MHz,
(

d3-MeOD) 7.36 (5H, m), 6.95 (1H, $), 6.33 (111, s), 5.17 (1H, m), 4.33 (1H,
s), 4.15 (211, n), 3.18 (1H, pentet, J=6.9Hz), 2.94 (2H, t, J=11.1Hz), 2.40
(2H, m), 1.88- 1.40 (11H m, 1.1 , J=6.9Hz), 0.91 (2H, m. LC/ MBS
purity 98% miz 495 30 [ MH| + 708PCT/ GB2011/ 000879 - 79 -

Examg e 37 - tert-butyl N[(1-1[2,4-dihydroxy-5-(propan-2-yl)phenyll
carbonyll} pi peridin-4- ym)érret hyli-L-serinate Prepared fromInternediate C
and L- 0- Pesparafian/ef Example 1cyyiclopenty V-dst{24- dlbx&oayér(pxwawh (300 MHz,

d3- MeOD 9 (2H, 3.74 (3H, , 53.25
(1H, )YJ'?%'?M%“"QE%I’%fﬁ%“{' 2‘3?'}7'{“%'5“%3 (  ob (2H, t,( A o), 2.55
(111, rr) 2.49 (1H m, 1.89 (4H Hﬁi 50 (9H, s), 1.18 (b@@@\] . 6Hz) .
LC ME: pur| v 98% mz 437 | " epar ati on of

cycl opent’ 12- (129972, 4-di° ox} - (propafE2- \g
10yl ) pheny bonyl i pi pefPgin-4-yl )Yethyl | -L-1 euci w@ 0 Ni gy
OH

stag. 1St agesn OBnOH Exa

Example 1
Stage 1 - cyclopentyl N-(1-{[2,4-bis(benzyloxy)-S-(prop-1-en-2-yl)phenyl]carbonyl}

10  piperidin-4-yl)-L-leucinate
To a solution of Intermediate A (0.883 g, 2.37 mmol) in dichloromethane (10 mL) was
added triethylamine (2 mL, 14.3 mmol), Intermediate B2 (1.043 g, 2.9 mmol),
4-dimethylaminopyridine (0.094 g, 0.77 mmol) and EDCI (1.47 g, 7.7 mmol). The
mixture was stirred at room temperature for 18 hours, then poured into ethyl acetate

15 (150 mL). The organic extract was washed with water (3 times 50 mL), dried (MgSO,),
concentrated and purified by flash column chromatography (SiO», 7:3 EtOAc:heptane)
to yield the desired product (0.908 g, 60% yield). LC/MS: m/z 639.25 [M+H]"

Stage 2 - cyclopentyl N-(1-{[2,4-dihydroxy-S-(propan-2-yl)phenyl]carbonyl}

20  piperidin-4-yl)-L-leucinate (Example 1)
To a solution of the product of Stage 1 (0.908 g, 1.92 mmol) in ethyl acetate (30 mL)
was added palladium on carbon (0.857 g, 10%, 0.8 mmol'; 56%). The reaction vessel
was evacuated and filled with hydrogen twice. The mixture was stirred for 1 hour then
purged with nitrogen. Celite was added, and the mixtmé;hltered through Celite,

25  washing with additional ethyl acetate (100 ml). The filtrate was then concentrated to
yield the desired product (0.596 g, 91% yield). 'H NMR (300 MHz, d6-DMSO) 9.46
(1H, s), 9.41 (1H, s), 6.79 (1H, 5), 6.32 (1H, s), 5.09 (1H, t, J=6.0 Hz), 3.69-3.93 (2H,
m), 3.17-3.29 (1H, m), 3.05 (1H, sep, J=6.8 Hz), 2.91 (2H, q, J=10.5 Hz), 2.45-2.63



Stage 1 - cyclopentyl N42-(1-1[2, 4-bi s(benzyl oxy)-5-(prop-1-en-2-yl)phenyl]
car bonyl } pi peri di n-4-ypethyl]-L-leucinate To a solution of Internediate D
(0. 245 g,wO.2b1mswioy i n di chl oroet hane (10 nL) was 15addedTicB20u@ions9
cyclopentyl ester tosylate (0.398 g, ¢4..07 nmol) and sodi um

triacet oxyborohydride (0.417 g, 1.97 mol). The m xture was stirred for one

Et‘;ﬁ;l ' ncdub BonEst4rd e Pl Tl adsh i F Sinlcls (6 oS0t b5 tobidyi i &)
LC MS: = >089 'z
N-[2-( fﬁé};g@ glz)hgz;gr;; g\ﬁ H 5 6(2;2%%2;8433% ??ﬁ????f%%ﬂnsyf prity >98%, m’

pi peri di yIMeH yI I -L | euci nate (Exanple 38) To a solution of the product
f St t at.e dded | I adi
on car bolnt Ep1B3ng compfiind Sere gl i spaen 10 By BEE e

evacuated and filled with hydrogen twi ce. The m xture was stlrred for 1
hour, then 25purged with nitrogen. Celite was added, and the m xture
fil teredEI‘?mBBfg% aslapentyl WebhilAd-diby droxycii-(nrepan-ZexlighenyHearkhonyl 100 ).

The filty yield the desired product (77.1 ng, 42%
yield). ﬁteﬁﬂ/ﬁ?? @%ﬁ?ﬂ‘fr‘%@%@ 03 (1H, s), 6.42 (1H, s), 5.25 (II-1I, t,
J=5.8 Hzprep Are&&ko(rﬂlﬂxerdxedth .and Hz&r;meﬂlefﬁé.Ble{ NMRX%GO MH—Z)dﬁ DME0)

2011/ 154708Pg{|',§§’GB 1/000879 - 80 - sep, 2.92 (2H, t,

J=12.8 a7y fM?ﬁ(lHlShéiﬁ?(éH @151(\4(111;1 L4 528)”(2&3 794393 =6. 9 Hz)
0.94,{3 - E

489. &dS l[_ﬁ\/ll_ﬁﬂm)g3$ e l:‘#’z%ep o&%Hgg%gﬂﬁgsrge?e@%gﬁ%ﬁf Kﬂgl (Ssbl)é n9)8%4 ashl on to
Exanpl e B88 Blthph)k 139 (6Hes)c 1 0p€biyd, INE3-HA- 1 2, 4- di hydr oxy- 5- (propan 2-

yl ) pheny bon - 4- vl et hyl K-al ani nate Prepared from
I nter rred*“hﬁgé ﬁ)ﬁl})ﬁ& P’Z#rﬂ cﬁ\éﬂé entyl ester tosylate. |IFINVR 10(300MHz,
d3-MeOD) 6.96 (1H, s), 6.34 (1H, s), 5.34 (1H m, 4.17 (2H, m, 4.07 (1H,

m, 3.19 (3H, e@ 2.98 (2H, t, J=12Hz), 1.96 (2H, m), 1.93 (11H, n), 1.56
(3H, d, Bxgmpl ﬁCYClowgt}(liN—i(l P 4- tllh!érﬂ(w% (mpan:e-xg)mmpyl]mbw;yl}pur. ty

Kl?lgo/% 1mlz'f%%5d}2'a§7§i)l\%%hga gIr)LSaﬁ?Z: %CLIOI)OSR;%;/I ] car bonyl }
pi peri di Prefagtl fiothinkdfmphiatyA ahé Mitediediate B7. 'H NMR (CDCls) 10.01 (1H, br s),
7.07 (1H, s), 6.40 (1H, s), 5.26 (1H, t, J=5.8Hz), 4.29-4.03 (2H, m), 3.32-3.01 (4H, m),
1H,br s), 2.72 (1H, br s), 2.01-1.35 (15H, m), 1.22 (6H, d, J=7.0Hz), 0.96 (6H, m)
LC/MS: purity 100%, m/z 477 [M+H]"
20
Example 4 - cyclopentyl (25)-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
piperidin-4-yl)amino](phenyl)ethanoate
Prepared from Intermediate A and Intermediate B6. 'H NMR (CDCl;) 7.51-7.29 (5H,
m), 7.02 (1H, s), 6.37 (1H, s), 5.20 (1H, m), 4.52 (1H, s), 4.32-4.04 (2H, m), 3.13-2.95
25 (2H,m), 2.87-2.61 (1H, m), 2.16-1.38 (12H, m), 1.17 (6H, d, J=6.8Hz)
LC/MS: purity 100%, m/z 481 [M+H]™

Example 5 - cyclopentyl N-(l—{[2,4-(iihydroxy-5-(propan-2-
yDphenyl]carbonyl}piperidin-4-yl)-L-alaninate

30  Prepared from Intermediate A and Intermediate B5. "H NMR (300 MHz, d6-DMSO)
9.45 (1H, s), 9.41 (1H, s), 6.80 (1H, s), 6.33 (1H, s), 5.76 (1H, s), 5.09 (1H, m), 4.09
(1H, q, J=5.4 Hz), 3.84 (2H, br s), 3.05 (1H, m), 2.89 (2H, q, J=10.8 Hz), 2.66-2.55 (1H,



Prepared fromlInternmedi ate D and L-phenyl al ani ne cycl opentyl ester
tosylate. 1H NMR (300 MHz, d3-MeOD) 7.44-7.17 (5H, m, 6.95 (1H, s), 6.34
(1H, s), Wwoké11/5itds m), 4.35-4.12 (4H, m), 3.46-3.35( 1kE1/CH2011/000879
3.27-2.85(611, m), 1.93-1.21, (13H, _my,. 1.19 (61-1, d, J=7.0Hz). LC/ME:
purity 98.4% mz 523 [I\/H—l] 20 Exarrple 41 - tert-butyl

ot per i at b LA EER G L BOR  ot e B b BT AT A2 FEMS e D ane
L- phenylp;hmgnme%t ﬁyztﬂtyjq\)yn;lfster. | FI NVR (300 MHz, d3-MeOD) 7.46-7.21 (5H,

m, 6.95 (111, s) S),4.32-4.09 (3H, n), 3.27- 252.88(6H, ),
1.84-1.63 (5H, 1 34 (9H s) 1.19 (6H, d, J=7.0Hz). LC/MS: purity 97.5%

&Zé-?il{ L}%ﬁl’&%ﬁ BRI %N(( Sy ORI hony | }

pi per§ di yll-)lﬂhgﬂy]]eiﬂ‘hpi;ﬂ.}pi[QMhmtﬁ)-BQePélﬁmr ed fr om I nt ernedi ate D and
L-1 euci ne tert butyl ester. |FINW &@%95&{111 s), 6.33
(1H, s), Prepared fropm IntgrmediatpaA @lﬂtefmedwée @é H_MMR)GOOz @

2011 154710 SEUOLAPONSTD 8o o A By Foftud e el 1,74 (44

LC/ MS:  pHe), 8009504 (2Hh/nz), 254-1.6F-EH, m), 1 B0 (elHa}al) lBﬁ,lr(QHbsDt, y111-1.45
N-[2- (1- 112, 4- di - 5- _2-
Spi per | 4340y {PLLERH S TTo 2, RS i S Bt SR LS bt Hed © anc

L- al gii ngcyl\qgtplgﬁ,ggy ﬁ,;/ze44gj rr¥+300 MHz, d3- MeOD) 6.96 (1H, s), 6.33
(1H s), 4.17 295(2H t, J=12.0Hz), 2.60 (21-1,

m, 1.78 (4H, ,150 9H r‘r) '1.27 (3H, d, J=6.9Hz), 1.23 (2H, m, 1.18

Eyel opentyt wziﬂﬁrw&xlﬁ*’m%%@dm g—in"%’ Ay DR P Reomsthy

pi peri di Prp@rmi,) -glyyil Yewcinde hyl al ani nate Prepared from I nt er nedi ate D and
a, a- di et hyl gl yC| ne cyclopentyl ester. 1]i Me%%)lG 96

MHz,
(111, s)Pregargd fromHntesinedigieps and Entgroncdiate-B 16y Hhﬁ\@@( OLQMH;E d3-Me0D) 53. 28

L . S0 g (b B % b ??@fvﬁf spsfhns 0 2
(61-1, Om),D=36-0.57) 6HLGAYYE: 19NGH] tyI-Ilzyr 06466 (M o). LC/MSEparnpl e 45-

cycl opent ert-butyl-N12-(1-{[2, 4-di hydroxy 5- (propan- 2-
20y )pheﬁ%’f’c’ﬂ}?lﬁ‘éh Milperi di n- 4-ypet hyl | -L-seri nat e

Example 8 - fert-butyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}

20  piperidin-4-yl)-L-alaninate
Prepared from Intermediate A and Intermediate B9. 'H NMR (300 MHz, d6-DMSO)
9.46 (1H, s), 9.41 (1H, s), 6.80 (1H, s), 6.33 (1H, s), 4.01-4.13 (1H, m), 3.73-3.95 (2H,
m), 3.21-3.25 (1H, q, J=6.9 Hz), 3.00-3.12 (1H, m), 2.80-2.97 (2H, m), 2.55-2.69 (1H,
m), 1.56-1.79 (2H, m), 1.41 (9H, s), 1.22 (3H, d, J=7.2 Hz), 1.12-1.22 (2H, m),1.11

25 (6H,t,J=6.9 Hz). LC/MS: purity 98%, m/z 407.25 [M+H]"

Example 9 - cyclopentyl N-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}

piperidin-4-yl)-L-phenylalaninate

Prepared from Intermediate A and Intermediate B4. '"H NMR (300 MHz, d3-MeOD)
30 7.35-7.12 (5H, m), 6.95 (1H, s), 6.33 (1H, s), 5.12-5.02 (1H, m), 4.04 (1H, br s), 3.66

(1H, dd, J=6.0, 8.7Hz), 3.18 (1H, dt, J=6.9, 13.8 Hz), 3.08-2.91 (2H, m), 2.90-2.78 (1H,



Prepared fromiInternmediate D and L-0O-tert-butylserine cyclopentyl ester
tosylate. 11-1 NWR (300 MHz, CDC13) 7.04 (1H, d, J=14.3 Hz), 6.45 (1H, d,
J=11 Hz) ,wb.288/1511ds t, J=5.64 Hz), 4.41-4.21 (211, m, BcBEBRobGo(2b, m,
3.16 (1H, septet J=6.78 Hz), 3.03- 2473 (4H m, 2.07 (1H, d, J=9.1 Hz),
1.95-1.52 (12H, . 1.40-1.21 (614, 1), 1.17 (9H 25 s). LC/ NG: purlty 98%

e 15 0 BB S B sty v

pi peri di paog%syhkabbyld-Hyt val i nate Prepared fromInternmediate D and L-valine
cycl opentyl ester tosyl ate 111INMR (300 30 MHz, d3-MeOD) 6.95 (lH s), 6.34
(1H, s)531544(1H ,408435(2Hrr)394(1HdJ .8 Hz),

(a5 el i R it Dokt e 5% 2 08

WO ZmllgﬁéﬁaﬁPﬁﬂ)@m&mﬁ@ﬁa&m - 82 - LCO ME: purl ty 85% rﬂz 475 [ MtH|
Exanpl e 47- clopentyl N-12-(1-1[2,4-dih dqox é&)kﬁi
yl) phenqueE%FF%é'ﬁm I)m%lnﬁéilaied‘?* ,a}ndllryq:r;rpglmelB é*i/MRé 7@}9&'&‘&91@) om

e, o VDD BTGk RS 2@%?@?1?%15”5‘:%6’@3%S)s@e(?’f‘&”"‘@t(?iﬂéﬁ‘wﬁ 1o

(1H, rr) s)4427(2H,JBs§ BH,6 (6H, 31)9233 (A8, )} 211,7- P4 (8,88), 3.423H1), M9 3.73 (1H,

(s mor asliatie. oo 338 Gl TediEbinions et hstlbs 25 [wid 10

Exanﬁj e 48 - cyclopentyl (2S)-cyclohexyl ([2-(1-{12, 4-di hydroxy-5-(propan-2-
yl ) phenyl | car bonyl } pi peri di n-4-yl) et hyl | am nol et hanoat e Prepared from
I nter medEaamplB lAndett-bayy| @ar-ha gy e § 2dydibydeonyy$-(psipan-2-ypheny. 1H NVR:

300 |sz \eOD 6.28 (1H, s), 5.31 (111, t, J=5.7 Hz),
51 14 15(A ‘P)i'ég*o“ ??Ili)jﬁ'ée'éé“fm d(,J:3.23 Hz) 3.(27 (2H, qui n, J-)1.5
Hz) , 313(1H quin, J=6.8 Hz), 2.97 - 3.08 (2H, m), (2H t, .1=12.3

Hz), 1.84 - 2.00 (3H, nj, 1.56- 1.84 (15H m, 1.16- 13(5Hn)114(6H
d, J-7.0 Hz), 0.09- a;;zﬁ (1H, 1MhducthnMBionpurity 95% nf z¢515. 25 [ MtHr
20Exarrp| e 49 - té& tyl 2. hydrogenation /g‘/

(2S) - cycl ohexy1$ (1-{12,4-drhydroxy- 5- (pr opan2- @/)phen | ]

car bonyl } pi peri di | Yethyl] am no} ethanoate Rrepared from Internediate
D and L-cycl ohexyllgl fcine tert-butyl ester. 1H° (300 MHz, d3-MeOD) 6.88
(1H, s), 6.35 (111, s), 3.94-4.18 (2H, m, 3.58-% (211, m, 2.80- 3.16
(5H, m, 1.54-1.96(1111, m, 1.46 (9H, s), 1.13-2+32 (4H, nm, 1.09 (6H, d,
J--6.8

1Z

Example 11

15 Step 1: To a solution of Intermediate J (0.150 g, 0.3 mmol) in dichloroethane (10 mL)
was added (S)-2-amino-3-fert-butoxy-propionic acid tert-butyl ester (0.069 g, 0.3
mmol) and sodium triacetoxyborohydride (0.127 g, 0.6 mmol). The solution was stirred
at room temperature for 2 hours. An aqueous solution of sodium hydrogen bicarbonate
(10 mL) was added and the desired product extracted into ethyl acetate (3 times 10 mL).

20  The organic layers were combined, dried (MgSQ,) and concentrated. The residue was
purified by flash chromatography (SiO,, gradient elution from 100% heptane to 100%
ethyl acetate), to give the product as a clear oil (0.090 g, 45% yield). 'H NMR (300
MHz, d3-MeOD) 7.43-7.29 (12H, m), 7.07 (1H, d, J=20Hz), 6.77 (1H, d, J=5.3 Hz),
5.25-5.08 (5H, m), 5.04 (2H, d, J=5.5 Hz), 4.51 (1H, d, J=13.8 Hz); 3.58 (5H, m), 3.11-

25  2.63 (4H, m), 1.96-1.57 (9H, m), 1.31 (2H, m), 1.16 (9H, s)

LC/MS: purity 100%; m/z 669 [M+H]".



25Hz), 0.87-1.04 (21-1, m. LCMS: purity 95% nfz 503 [ MtH Exanple 50 -
tert-butyl (2S)-1[2-(1-112; 4-di hydroxy-5-(propan-2-

yl ) phenylwoanhorsytospi peri di n-4-yl) et hyl i am no) (phenyl ) etrhargmba/ddosgpar ed
fromlInternediate D and L-phenyl glyci-he tert-butyl ester. 1H NMR 30(300MHz,
d3-Me0D): (4:7 mxture of rotaners) 7.43-7.28 (511, m, 6.94 (1H, s), 6.32

1H, s), &.34 (1H . 3. 11 t J=6.9 Hz),. .2.93 (2H ¢, J-13.1
|(42) , 2) 69D énﬁw%ﬁ';%z?%gﬁ%wéﬁééﬁtgw%%&%e Exﬁﬁpﬂe “("ﬂ%}’e%{m% 79-1. 46
(9H, M, asldeddritedabARRImfle 19 MR (goéMHBqtamD%%EiH,sa)f 6.3% %ﬁ-l,(s@,ll, d,

a e -

J=6.9 Hz). LC M5 purit%/ 100% m z 497.25 [ MtH]
cycl openfyft (312.3n), #102-3.76 (312, m), i HyH3SKAH, 3n), p26fahl- G H; In))gg@ﬂ;a-% (2H,

5car bonyl |\ p i,di A4d-yl.) &t i n I at.e, P red from

ot er o PER R B L TR B R ORI LY R BRI L IO BRLE L

( 300MHz, J<iBoMB0D)IC/MB: pbrith. B84,(RE479OIM+61)94 (1H, s), 6.32 (111, s),
5.24-5.11 (2H, m, 4.42 (1H, s), 4.23-409 (111, nm), 3.18 (1H, septet, J=6.9
Hz), 3.01-2.88 (2H, m, 2.71-2.53 (2H, m, 1.81-1.53 (15H, n), 1.18 (6H, d,

L0, s s e A A . e

pi peridi n-4-ypethyl]-L-serinate Prepared fromlInternmedi ate D and

L- 0- benz Iserlne tert-butyl ester, 1HNWR 15%300M—Iz d3- MeQD) 6.98 (1H,
6.35 ( 1HEXamplegl2s 3eyelopentyhN-(hy([2,4rdihydroxysS(propapy2-yhphenylh i septet, J
Hz) ;168 1052 l((, EridiR-d-vD-BAercingke(2H mM; 1.94-1.76 (2H, nm); 1.61-1.55
(211 rr);gal.oggl} %H,l s);@.??f%'é%e(m m: 1.18 (6H d, J=6.9 Hz) LT MS:
purity 9Bspaned frobulntezte sl cycBPentyleaster tnsylate. 'H NMR (300

fligte] arRiD-foum

O-tert-bytyl - <L -gi raxys 9 - 2- Yphenyl 1,
car bonyl szggfl\&???ﬁ%%i{‘ﬁﬂp{@gﬁiﬁﬁéﬂ@i?gg7?%,% {]]n&yr’ Felidt% D and
L-tert-bubyb 4q1HNE JLﬁBHzPQIZSLz.%(ﬁ{,-n})&'ﬁ"f@j@@@{ I}Aj,zz.ogli-.mg@l{, r:g 96 (1H,
s); 6.34 SiH, ;3; 4.56-4.40 %1H, m; 4.28-4.13 (2H m; 3.69-3.60 (1H, m;
3. 18 (1H!.18¢&4H.et, J=73.9Hzp 0194) (6H2 dbF=6 718 9tHz) g ECIMB: punjty 19080 npz 461 (1H, 25m) ;
1.815dl. 76\4‘% Bom: 1.50 (9H s); 1.32-1.23 (8H m; 1.20 (9H, s); 1.18 (6H,
d, J=6.9 % LOMS: purity 97% mz 507.25 [ MFtHr Preparati on of Exanple 54
- cyclopentyl N-[(24]2, 4-di hydroxy-5-(propan- 2-
yl) phenyl ] car bonyl } - 2, 3-di hydr o- 1H-i soi ndol -5-yl ) nmet hyl | - L-| euci nat e

Example 13 - cyclopentyl 3-cyclohexyl-/NV-(1-{]|2,4-dihydroxy-S-(propan-2-

IRZ

)E
6.9

yl)phenyl] carbonyl}piperidin-4-yl)-L-alaninate
Prepared from Intermediate J and L-cyclohexylalanine cyclopentyl ester tosylate. 'H
20 NMR (300 MHz, d3-MeOD) 6.97 (1H, s), 6.36 (1H, s), 5.37 (1H, t, J=5.6Hz), 4.31 (2H,
brs), 4.15 (1H, m), 3.45 (1H, m), 3.18 (1H, dt, J=13.8, 6.9Hz), 3.09-2.86 (2H, m), 2.13
(2H, t, J=16.1Hz), 1.93 (3H, d, J=11.5Hz), 1.87-1.62 (15H, m), 1.45 (1H, br s), 1.39-
1.21 (3H, m), 1.19 (6H, d, J=7.0Hz), 1.16-0.91 (2H, m). LC/MS: purity 98%, m/z 501
[M+H]"
25
Example 14 - cyclopentyl (25)-cyclohexyl[(1-{|2,4-dihydroxy-S-(propan-2-
yDphenyljcarbonyl}piperidin-4-yl)amino]ethanoate
Prepared from Intermediate J and L-cyclohexylglycine cyclopentyl ester tosylate. 'H
NMR (300 MHz, d3-MeOD) 6.98 (1H, s), 6.35 (1H, s), 5.42-5.27 (1H, m), 4.32 (2H, br
30 s),4.06 (1H, d, J=3.6Hz), 3.49-3.37 (1H, m), 3.18 (1H, dt, J=13.8, 6.9Hz), 3.08-2.82
(2H, m), 2.26-1.64 (18H, m), 1.96 (3H, br s), 1.35 (2H, t, J=9.7Hz), 1.19 (6H, d,
J=7.0Hz). LC/MS: purity 100%, m/z 387 [M+H]"



WO 2011/ 154708PCT/ GB2011/ 000879 - 84 - Exanpl e 54 Stage 1 - cycl opentyl
N-[(2-([2, 4-bi s(benzyl oxy) -5-(prop-1-en-2-

yl ) phenylwoanhesytos- 2, 3- di hydr o- 1Hi soi ndol - 5-y1) net hyl bcTloB20imBbsze To a
solution of Internediate E (0.120 g,_4Q..24 nmol) in dichloroethane (3 nl)
was 5 added L-1eucine cyclopentyl ester tosylate (0.120 g, 0.32 mml) and
sodiumtri acet oxyborohydride (0.152 g, 0.71 nmmol ). The m xture was stirred
at roomtenperature for 90 mnutes then poured into a m xture of

di chl or opriksnel S S0rt & ﬁ@@ ) roduct
was extract eg wi th dich @?gﬁeﬁgﬁé@ mmmghﬁ{ ,(‘gﬁga'tmﬁeyl%:pyr%g?ﬁed

ext ract scawbpeyldlpnpedd(n\vgsba)nmq]@thmna@nt rated and puri f| ed by flash col um

h t 4 d d

o oat Opi-BRY o™ Bt Pl A AREDIAGIPLRANR eslePrYdiSliod e Josi T e

cycl oaoentPINMR[(BGIﬂfvmzftdshMe(dewsiiHpgoeae(ﬂ{yé))@bzm I mgrtmm' ml %{3 15f
O a solutiron o

di hydr o- 1H-| soi ndol- 35 % @Z‘YlFL | euci nat e é

t he prod¥le?: 6‘f1€§t(dé§ m)y( Sb é) 13 1@ Hartrd ) 0. sztIHQI(GHeé{JaIG&HZB m) was
added po 2.18 mmol ) and pal | adi um on car bon
(0.108 gtég\qﬁgﬁnngg ?@% e re ctl o]g vessel was evacuated and filled with
hydr ogen tw ce and then stirred for 2 hours. The reaction vessel was then

fl ushed ﬁnth i trogen, tered throug{h 20 Celite, washed with further
et hyl 'E*‘d’@éw{'@élﬂ’fﬂﬂﬂpler - PPy EVt (L 8-Sy dpaxys Se@ReRAM 2-at ed to yiel d the

de5|f09d ﬂmﬁ}c ,q,ogggpq,ﬁ{lquiyftg‘)hené?ﬁy%@oo MHz, CDC13) 7.29-7.42

(2H, 4.88-5. 04 (4H, - m, 3. 73(1H,
d J= 12 PBreprpd fionbHtdrbiiats, ] and I2pHeriirlani®: @8- Bitgl2s(eR hydroghloridet4HL. 89 ( 10H,

05 Lo S hooalias veotd A8 bindsn ag e Bkt P st k. 4 s hen

V\D 2011/ 53439813@&@@336 @919?7’918(635@ Esmndse(zﬁﬁ m) @%Lpﬁﬁ@w m),
N-1(2-112,4-dih dr ox r

opan- 2- enyl ] carbon
2, 3-di hyBﬁ%(?lH—J— sblh d5 V1.0 Hed. hyéﬂMg pmtth 9%Lw‘ﬂ¥ﬁ§t BMpHEpar ed from
tEfsnEdl ate E and cc, a-di net hyl gl yci ne cycl opentyl ester. 11-1 NVR 5 (300
MHz, "CDC13) 7.43 (1H, s), 7.31 (1H, s), 5.23-5.31 (1H, ), 4.97-5.11 (6H,

rT), 3. 66E£ﬁh|pletll7 &chlogeﬁfyl Olzelrt-lsdtyl-&(l ﬁ426h§dddxy45)(prapzﬁ{322 07 (9H, m,
1.39 (6H, s), s),..1.27 s). LOMS: purity >98% mz 481.25
[ MeH] y)pmaﬂaréoaﬂ}plmgﬂtn-swxv Serinate

L5 3. it Pfnch AT imeain Ry AN XOWPRMI EHATeRE L ester. (H MR
| nt er rred@@t)MIEz ai6elDMS&))éh451(elH,e) 0400 1 s)eéISQI(IHJ 4); 6.3 NV, (3,001 MHH, td6d DIVB0)
8 4 1 6H
= m3) 3759 oo i BH: e 306 (dassp o s 8%
15Exarrp|§H3 lest1><47 (1H, m), 1.44-1.98 (12H, m), 1.10 (6H, d, J=9.1 Hz) 108 (9H, s)

N-T (2- hydr oxy- 5- ( pr opan- 2-yl enyl ] carbonyil.-
L(z-1l LC/MS: punty 100%, m(/zp491 [M—FHFy yphenyl] yik-2

Example 18 - cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}
25  piperidin-4-yl)-L-serinate

Prepared from Intermediate J and L-O-benzyl-serine cyclopentyl ester. 'HNMR (300

MHz, d3-MeOD) 6.98 (1H, s), 6.35 (1H, s), 5.42-5.29 (1H, m), 4.34 (1H, br s), 4.29

(2H, t, J=3.3Hz), 4.08-4.01 (2H, m), 3.61-3.46 (1H, m), 3.18 (1H, dt, J=6.8, 13.8Hz),

3.01 (2H, t, J=13.0Hz), 2.18 (2H, br s), 2.04-1.93 (2H, m), 1.93-1 60(8H m), 1.19 (6H,
30 d,J=7.0Hz). LC/MS: purity 100%, m/z 435 [M+H]"



di hydro- 1H-i soi ndol-5-yl )nethyl | -L-al aninate Prepared fromlInternedi ate E
and L-al anine ethyl ester. 111NMR (300 MHz, CDC13) 7.31 (1H, s), 7.11-7.22
(3H, m, WwoQB(ikkkoss), 4.78-5.03(411, m, 4.16 (2H, q, PeTiEB2bE)000FT967
(211, ABq, J=12.4 Hz), 3.37 (1H, q, Jm7 0 Hz), 3.12 (1H, sep, J=6.9 Hz),
1.28 (3H, 20d, J=7.0 Hz), 1.23 (3H, J=8.0 Hz), 1.18 (311, d, J=6.9 Hz),

1.17 (31 |t >08% nmz 42 5 r anple 58 -
propaEl 2@&%@?‘%23(1’?@%7/'?9&?/?!&7‘? l{yﬁﬂ'ﬁ ag (%r%aybkgagﬁﬁn%ﬁmm

2, 3-di hy f@rﬂih!r— %,gLquaéatw )met hyl | -L-al ani nate 25 Prepared from
Interrredl ate E and L-al anine isopropyl ester. Il-1NWR (300 M1z, CDCl13)

11. 49 (1liremareéfrom71nmm@41_ateﬂ ang) D-leuct®-gredotyl 8ster hydrodlanle THNMR 4. 99-5. 16

4H, 6 0.(111,
Sep. 3-6CR0 ey Oq ok AL B B ShaeTtodkars g S 2P Giisopur
;?3[3‘24254%2 Z%ﬁﬁgﬂi’w ?9-3(256594Hnﬂi)3 S@Qﬁlé{n?%(]c?gflgmoﬁl m), 1.19 (6H, d,
ey i P ) LR s p S5k ) 449 [MisHT'

2011/ 154708PCT/ GB2011/ 000879 - 86 - Prepared fromlInternediate E and

L- al ani ne cycl opentyl ester. Il NWR (300 MHz, CDCl13) 7.20-7.35 (4H, m,
6. 20 ( 1HExsmpleR035cycldpentyl N¢b{[, ﬂmydﬁox&% ﬁn%a(nzzl:yl)pﬁenyﬂcmoh?l}i ABq,
J=13.3 Hz), 3.71-3.80 (1H, m, 3.75 (1H q, J=7. , 3.18 (1H, sep, J=6.1

Hz), 1. 517¥'20bém(35¥!) Lijeucmase” (3 d J=70 Hz), 1. 25 (3H d, J=7.0 Hz).

C/ [
L ??)2 1F{2 é1r¥((]¥h ﬁ?glﬁa (?)/é;?;/q l% gg%ﬁ%téﬁﬁédhla%@qpl ?Icgr R (300 yI} ng&; ﬂMSO)

2 3 di hyth. & (-bH s, M«EH@)EQTMIIH am7os}(1Ely s), 6ﬁémlHcha9}§dx})4l(a[—b Pr epar ed
f | nt i i I i N 300 MHz,
10do- DVEBY 210-660 (T b 2 G2 35 THE mEa27e) SEFT Y T Biamn b 07 '35 7 5
(3H, rf) 1?2?@1(&%69)}12)60 8151(({}#1* J=‘6)7Hg) 2]£b/§4§?;uﬁ%9m m/94&2264H m, 4.14
(2H, H “sep, J=6 4 (6H, d, J=6.9

Hz) . LC/[‘D@*Hburlty >98% m z 507 25 [MtHi f 15 Preparati on of Exarrpl e 61 -
cyclﬁsoentyl NA2- (2-112, 4- di hydr oxy- 5- (pr opan- 2-
yl ) phienyl ] car bonyl } - 2, 3 di hydro-1Hi soi ndol -5-yl)ethyl | -L-I|eucinate

Exanpl e ﬁepsmﬂﬁn &Exﬁﬂﬂquertymbpemyl N-[(1- i[z ,4-dihydroxy-5-(propan-2-
N42- (2-112, 4- bi s(benzyl oxy) -5-(prop-1-en
yl ) phenyYliRhenyBeanbp nzgslmrlﬁyuﬂrylmtbgwn!wmatw| )ethyll-L-leucinate 20 To a

solution of Internediate F (0.165 g, 0,32 mmol) in dichloroethgne (10 nli)
was added L- Iéj;ione cycl opentyl ester¢syl ate (0.197 g, O. SZ/S:DI) and
Q.
N Stage 1

sodi um NG
Q. N
8n0. I — (@ O/\H 0 [ > Stage 2 o I‘U\H i U >
BnO. HO

OBn

OBn OH

Example 21

Stage 1 — cyclopentyl N-[(1-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-

20  yDphenyljcarbonyl} piperidin-4-yl)methyl]-L-leucinate
To a solution of Intermediate C (0.194 g, 0.41 mmol) in dichloroethane (10 mL) was
added L-leucine cyclopent)f?llvester tosylate (0.240 g, 0.61 mmol) then sodium
triacetoxyborohydride (0.246 g, 1.13 mmol). The mixture was stirred for 1 hour then
quenched by addition of saturated ammonium chloride (20 mL). The mixture was

25  poured into ethyl acetate (200 mL) and washed with saturated sodium hydrogen
carbonate (2 times 25 mL). The organic fraction was dried (MgSQy), concentrated and
then purified by flash column chromatography (SiOa, 7:3 ethyl acetate:heptane) to yield
the desired product (0.211 g, 79% yield). LC/MS: m/z 653.25 [M+H]"



triacet oxyborohydride (0.151 g, 0.71 mol). The m xture was stirred for 90
m nutes, then quenched by addition of saturated amoni um chloride (20 m).
The prodwsd 2omg15¢708r act ed with di chl oronet hane (3 tinespt@&BrL)/m@ostot he
conbi ned organic extracts 25 were drized (MySO4), concentrated and purified
by flash colum chromat ography (Si 02, ethyl acetate) to yield the desired
product (0.089 g, 53%yield). LM mz 701.25 [MtH + WO

2011/ 154708PCT/ GB2011/ 000879 - 87 - St age 2 - cycl opentyl

N [ 2- (2- gﬂageé-cuthgmyywr(m;zommyawﬂy -Bltp ahcﬁ%'gg%)]'carbon 1

3-di hydr 0- 1H- i soi ndol et hyl'l -L-"l euci nat e 61) y'I}o a solution
of t he ppmdudm-%l)mea@é] L%Oﬂ@a@ @xampl&2bnol ) in et hyI acetate (2 nL) was

(0,079 oro o9uEh ARTRARAE ol Bard e Bl I P &R SO E 0 "

filled wvhdaddgdpsigeiiurh oh cerbom & 194 K1 0%, ONESSmEdol,F37¢6). FTdk rddetibRuEsselt hen
flushed with nitrogen and filtered through Celite, washed wth ethyl

acet at e wWaTEVeswtehanddfilled wigh hydspgen; thacey &@n e fasdanings.0Bhe faska 106 yi el d) .

I1-1 N 0 1H,

L) s bavsiitedd i AirUeerite s hdtet, b i hiRiufe S8l fitEleg rongtPPpatd (

e ey B e L M oy oaten s 525 25 [ M
, U J=7. . purity >989 Z r

The fol |W?@rmdﬁa@%ﬁ%edpweswé@l!ih% a9%viglX AEHNMR (390 0dHEnl e 61 15

Ex try |

o T,S FEDMSGI9.20Y]s). 941 (I, 9). 680 (IH. ). 6,32 (1H, 51, 5.09 (1H, 1, 1=6.0 H)

2, 3-di hyﬁBM:ﬂﬂ-(QHoml),Cﬁ)ﬂ)O 5-19I(2Htim?l2 7L 6 dFh20e1A)y 2P, dd; &76.9,nitlet nedi at e

F and L- [ e b ry 3- 7 -7.12 (4H,
, aﬁehﬁﬁgi hodd 54%4)14‘??%&1 ## WW?%W#?‘ Hj’lvgglafé 1.56 ((1H,
I 45(6@1955 J%)Q H), @@8(15@41(3}@ ml_{]6§6Q3H|Zd J=8.6937) 6185 (9,d,J=881%) 6.6 Hz).
LC/IVB purltg/ >98% [e 63 -
cycl openb§MS{pupity 29,&/2, lleZdWﬁ)?ér[M’s/H (propan-2-yl ) phenyl ]
car yl }-2, 3-di hydro- 11- 1-i soi ndol-5-yl ) et hyl i am no}cycl opent anecar boxyl at
e 25 7Prepar ed fromInternmedi ate F and cycl ol euci ne cycl opentyl ester.

11- INVR TROfbIlWIng coimpérsiids v@e&%r@pﬁ@d(lﬂhi,smﬁlr,faﬁnﬁﬁto(ﬂhmpl)e 23: 01 (11-1, t,
J=5.7 Hz), 3.38-3.67 (3H, sep,J68Hz)257 2.75 (4H m,

1.37-2. 1 xz(nmlf@Z—rﬁycloremtylr(%Ml -{i2, 431419(&0#)2? (PE9RAS-2purity >98% mz 521. 25
s (2. TP HERG kOB BhipenAlR 15 figeehy A ARRARLY!
yl) pheny]l’nepzaedbﬁnyi Thee2mBdidich end L Zknirxoiyabbpbat} gstidrposyinte.] “HNMR 30t e
20 MHz, d3-MeOD) 6.92 (1H, s), 6.33 (1H, s), 5.21 (1H, m), 4.12 (2H, m), 3.31 (2H, m),
3.18 (1H, pentet, J=6.9Hz), 2.95 (2H, t, J=12.6Hz), 2.46 (2H, m), 1.75 (12H, m), 1.28
(3H, d, J=6.9Hz), 1.19 (6H, d, J=6.9Hz). LC/MS: purity 95%, m/z 433 [M+H]"

Example 23 — cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
25  piperidin-4-yl)methyl]-L-phenylalaninate
Prepared from Intermediate C and L-phenylalanine cyclopentyl ester tosylate. '"H NMR
(300 MHz, d3-MeOD) 7.24 (SH, m), 6.95 (1H, s), 6.33 (1H, s), 5.06 (1H, m), 4.15 (2H,
m), 3.46 (I'H, t, J=6.3Hz), 3.18 (1H, pentet, J=6.9Hz), 2.96 (4H, m), 2.45 (2H, m), 1.70
(13H, m), 1.18 (6H, d, J=6.9Hz). LC/MS: purity 98%, m/z 509 [M+H]"
30
Example 24 — tert-butyl N-[(1-{|2,4-dihydroxy-5-(propan-2-
yDphenyl]carbonyl}piperidin-4-yl)methyl]-L-leucinate



Exanpl e 64 Stage 1 - cycl opentyl

N-[3-(2-1[ 2, 4- bi s(benzyl oxy) - 5- (prop-1-en-2-

yl ) phenylwoanhesytos- 2, 3- di hydr o- 1Hi soi ndol-5-yl ) pr opyl¥cicrdm2uciooed7e To a
sol ution of Internediate G (0.160 g, .3 nmml) in dichloroethane (5 n) was
5added L-Ieucine cyclopentyl ester tosylate (0 163 g, 0.44 mmol) and sodi um

tri t b 0,.187.4, 88 .nmp d f 90
it es. TARRATOR e GG i ] BB ey EeE M R Wzt 20 )
The prodNRODYESIEKH, aF; l6ex3 (WL b, dll@fthnr%g@_hﬁaﬂ&% 8.115%3H 146 289 oand the
conbi ned o anic extracts were dried , concentrated and pur|f| ed by

fl ash cobdn %Hl)o?réf‘déﬂa@hyl 25Si4®12 m)ld)é?IﬁS}/H Qﬁbﬁ&(ﬂi m)p 18P, dhe desired

E;gﬁggten %%7) g%ggl{,[ ell“g)hﬂ %{? r[%}gﬂ{fm;ﬂh;nﬂ ?ggr ﬁo;lyl }-2, 3-

di hydy o- 1Hi soi ndol - 5- yl) propyl K—I euci nate (Exanmpl e 64) 15 To a solution of

the product of Stage 1 070 %840 14 mmol ) in ethyl acetate (2 nL) was
added poE&%@PlﬁﬂSCafebbWbN([@d -gihydrogy- MmqpaarﬁjYBaMl’a’HF&l’hwl}car bon

1£|0I |0¢633 \?\PP%Q n_gg%l#w AL- gﬂ‘ﬁylalm tgaction vessel was evacuated and

ydr ure was stirred for 18 hours then
fl ushed Rdepired nﬁtomgmdﬁtefc lahé Lgmehhllagmgie t&elbutyd estmaslhleldl(\/m (300et hyl
acetate an ce t he eS|r pr 20 (0.054 q, 71%
vrel o) o Bt SRmicaioh? bt gl s Hr S il o4 16 150 ) s R miy (. 27
(1H, 1) . LG 9 111, m,
{ 741(? 335511?@ &3“3'18 uﬂ?_éntznt 6914%2*9 %r%gguséan mg ?ﬁ’z%}?ﬁno){gl e
J=6.5 Hz) 36()918,&),(13111(1H nﬂ),,l.18€{6H dizl=6.9H2) MSC/ M8 purity 9984n/2 4971 z 537. 25
[ MtH] g / 154708PCT/ GB2011/ 000879 - 89 - Exanple 65 - cycl opentyl
1-{(3-(\2/8(1% 4- di hydr oxy- 5- (propan- 2-yl ) phenyl ]
carbonyl } - 2, 3-di hydr o- 1H i soi ndol- 5-yl ) propyl ] am no} cycl opent anecar boxyl at e

Pr epar ed from Intermediate G and cycl ol euci ne cycl opentyl ester. |FINWR
(300 M—IzEXfeiBPMD) tert- @ByliNﬂﬂl-({BH-dePGX)S&(Ermn(ZlH m, 3.25-3.15, (1H,

1 69%( 6H 'S‘EZ)"@“YQ&}"""TYQEE’%E'H“‘ 32”')5“%% Il ﬁﬁ%E‘BE?ZH m|)our ¥ ;1/ 1>$19808A)0 2 5ap [ MH]
Pr epar at Prpared fxﬁnanimrmeﬁi@te Cyad opdatiyd reN- lﬁﬁyl{e[s{ek Z'Hf\mmmmwiidzepr opan- 2-
yh phenywﬂe((:)%r)l%ogf)y(ﬁ“( rsr)Et6 3y3 ()lﬁms)ngllge(EHym§ 3. 33 812]—1) m) 3 20 (2H m) 2.96 (2H,
t, J=12.6Hz), 2.46 (2H, m), 1.80 (3H, m), 1.49 (94, s), 1.27 (3H, d, J=7.2Hz), 1.18 (6H,
d, ]=6.9Hz). LC/MS: purity 95%, m/z 421 [M-+H]"
20
Example 27 - tert-butyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
piperidin-4-yl)methyl]-D-leucinate
Prepared from Intermediate C and D-leucine fert-butyl ester. 'H NMR (300 MHz, d3-
MeOD) 6.96 (1H, s), 6.33 (1H, s), 4.18 (2H, m), 3.33 (1H, m), 3.16 (2H, m), 2.95 (2H,
25  t,J=12.0Hz), 2.46 (2H, m), 1.72 (4H, m), 1.50 (SH, s), 1.35 (3H, m), 1.18 (6H, d,
J=6.9Hz), 0.93 (6H, m). LC/MS: purity 98%, m/z 463 [M+H]"

Example 28 — cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}
piperidin-4-yl)methyl]-D-leucinate

30  Prepared from Intermediate C and D-leucine cyclopentyl ester tosylate. '"H NMR (300
MHz, d3-MeOD) 6.95 (1H, s), 6.33 (1H, s), 5.21 (1H, m), 4.18 (1H, m), 3.33 (1H, m),



Stage 3 10Exanpl e 66 Stage 1 - cycl opentyl

N-{3-[ (et hyl am no) net hyl | benzyl1}-L-1| eucinate To a sol ution of

3- (br ononwohyl)simszal dehyde (0.513 g, 2.57 mmol) in di eblrargetieese (10 ni)
was added L-Ieucine cycl opentyl estersstosylate (1.29 g, 3.46 nmol) and
sodiumtriacet oxyborohydride (1.37 g, 6.46 mol). The m xture was stirred

nL) . The bPOH-ae D5 kebiat deeeiae e (ot Sol ATt M ok b AERRar | do (2

times 5o(m)m)amqlvc@1tled JEBOM, 0.9 TT(w81, %gmms%hﬁ@@s% Wer 873 hﬂmﬂ?gi ed

(MSHA nd concentrat’ed. The residue was di ssolved in ethanol 0 nL) and
nmet hyl am ne hydrochloride (4.17 g, 61.7 mml) was added followed by sodium

?Z%Z?S?E?éﬂ*?ﬁrﬁl@sc’&ﬁmeg*ﬁKVe-ﬁ&a@% ibyasbRi b2 dDoneh BB ooty

onto f spipleﬁa“gel &Sy Lavdlirglteit ed with 95:5 di chl or onet hane: net hanol to
yield the desire ro uct (0. 1309 15% yield). LONMS mlz 333 25 [ MtHr WD
2011/ 1541?681“6#1@82 termedigts/o and bevaline svfd@@nwlﬁstéy@ﬁﬂp@ntl;llNMR (300

N(3-1[1 | )

yl) pheny cér Mé(???é)é KW’)S%%E%t yﬁ%@ Z;I}?))3I?2I(1e}tljcr|n egtle8 qo a solution
.of thgdppam;:l—écﬁHz&agE(zl(H ,(r), 230 (¢H, &)319907(‘361 )m) m3d|(2]gJ @, 0nEx G(%chm)(S m.)
was adde e LermlateA 0.100 g, O.26
nmmol ) 5 gﬂé(ﬁm@f(@% b Ig&\%?sw%é-ﬁ? 35[M tth on was stirred for 1 hour
at rgpmtenperature then | oaded directly onto a silica gel colum and
eluted with dichl oronethane: nethanol to yield the desired product (0.094 g,

33% yi el E){ampreBOE‘r cyqueﬁag (29-dyihotexglQEl 4 [fs4-dihydryxy-Spripan-N- (3- | f

Erlng:t ﬁyldl) H\S’BV@E %}'Yﬂ))ﬁ {%ﬁﬁ? ‘{“E?%i}% #€66) To a solution of the

product pf &a%nzl (EmBAteC afld L4ydToRetyl adlels, le8@Btodflafear ponat e
(0.268 g, eg 94 mmn) nd pal Iaa |uny18{)n c%%l\[g@ﬁe gg lgen%q 10%%1?1 carbon, 0.09

mol ) . TNME e40tNHaA, %&@QDM vhehdBd 15n8), Pi30I(éH, m),t"rﬁ%w ogen twice.
The 19 Xt g€ 11, s, d, J=3.9Hz), 3.18 (1H, pentet, =6.9z), 2.98 (4H, m), 2.10-1.70 (18H, m),

1.36 (4H, m), 1.18 (6H, d, J=6.9Hz), 1.02 (2H, m). LC/MS: purity 98%, m/z 501
[M+H]*

Example 31 — fert-butyl (25)-cyclohexyl{[(1-{[2,4-dihydroxy-5-(propan-2-

20  yl)phenyljcarbonyl}piperidin-4-yl)methyl]amino}ethanoate
Prepared from Intermediate C and L-cyclohexylglycine fert-butyl ester. "H NMR (300
MHz, d3-MeOD) 6.95 (1H, s), 6.33 (1H, s), 4.18 (2H, m), 3.18 (1H, pentet, J=6.9Hz),
3.95 (3H, m), 2.49 (1H, m), 2.38 (1H, m), 1.72 (9H, m), 1.50 (9H, s), 1.30 (4H, m), 1.22
(6H, d, J=7.0Hz), 0.90 (2H, m). LC/MS: purity 98%, m/z 489 [M+H]"

25
Example 32 - cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]jcarbonyl}
piperidin-4-yl)methyl]-2-methyl-L-alaninate
Prepared from Intermediate C and o,a-dimethylglycine cyclopentyl ester tosylate. 'H
NMR (300 MHz, d3- MeOD) 9.50 (1H, s), 9.45 (1H, m), 8.91 (1H, m), 6.82 (1H, s),

30  6.35(1H,s), 5.21 (1H, m), 3.23 (1H, m), 3.07 (2H, m), 2.85 (4H, m), 1.75 (8H, m), 1.48
(6H, s), 1.17 (2H, m), 1.11 (6H, d, J=6.9Hz). LC/MS: purity 90%, m/z 447 [M+H]"



15was stirred at roomtenperature overnight, then the flask was flushed
with nitrogen and Celite added. The m xture was filtered through a plug of
Celite amnslotoe/semgentrated filtrate purified by reversecpleseridoissot o
yield the desired product (0.001 g, 3%.yield). 111 NVR (300 MHz, d6- DVBSO)
9.62 (1H, s) 9.50 (21-1, br s), 7. 27 7 50 (4H, m, 6.90 (1H, s), 6.37

(111 ) e SR ctondatn REI (5l S9Rrb A 5, Ghima st lcasboiy oo

(11H, mpj p%rnﬁ?n-ﬁfy'ﬂmdhylixﬂsﬁldﬂé 0.90 (6H, d, J=6.0 Hz). LO MS: purity
>98% m z 511.25 G%I e 67 - cyclopentyl

N- ( 3- {[{R@pﬂedﬂmk@s@wgm{ epdh-Q-bendybisennyd qyclopenyhsster tosylate. 'H

5011/ 159 SUbE TS 5 BB 7 O W ST § 390 0 425 G g 1 -

cycl gpend y4 (1‘11431-11, arosne R i)y3. )&J(Elﬂi,}ﬁe]lteﬂ JﬁEDH}t),al.(Br‘(MBIahﬁ J09 allgghyt i on of
3-(brononet h - benzal dehyde .503 g, 2.52 mmol) in dichloroethane (20 nl)
was addebgg(ﬁ) |%11{49I(§Hy’é’|)rﬂe %@aépg:rﬁ-%lﬂz)eWQQuBg’Iﬁ%ﬁ% mz44fmol ) and
5sodi um I:MLﬁget oxyborohydride (1.47 g, 6.9 mml). The m xture was stirred
at room ature for 3 hours, then poured into ethyl acetate (200 nl)
and washed vmth saturated amoni um chl oride solution (3 tinmes 50 nL). The
concentrated and purlfl ed by flash

organi c fractj on vvas dried

o urm- chrBlecH--PrHeReaRd D17 Skt %ﬂﬂwydae& Seoras-Fi el 4 1 ho

desi yed tbn/z 10 3541356 [ MtHr Stage 2
- cy{:olaop@?]@mﬁ?iﬂc%oﬁgﬁpﬁl’-erﬁwlﬁﬁﬁhm I ] benzyl | al ani nate To the
product Bfep8tdfromIntdmesatey; add DiOmmb)ltyhmmaddeldpmyl@teamsytate nHni et hanol

{empor ot NI b R REIT S50l R b H R ST, b B 385 m) anc

washed thsm(mt d} 3(H (tlHrrﬁf) ﬁ@zm{% m)TBQSQ[H th%@Hzgnz wgzﬂirmpd (MyS™),
concentr at ed | ash col unm chromat o 9:1

puri f
di chl or ofret E?dﬁén)rétﬂa(ﬂHL nt)hﬁ/;?tﬁ @H, ma)i, B &} Fhemh alHe/ tmnm§§%t o/3308] d t he
de5|{5ed mggrct (0.096 g, 31%yield). LM rn/z 305.25 [ MtHr

Example 35 — tert-butyl O-tert-butyl-N-[(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]

carbonyl}piperidin-4-yl)methyl]-L-serinate

Prepared from Intermediate C and L-O-fert-butyl serine fert-butyl ester. 'H NMR (300
20 MHz, d3-MeOD) 6.96 (1H, s), 6.33 (1H, s), 4.19 (2H, m), 3.60 (2H, m), 3.18 (1H,

pentet, J=6.9Hz), 2.95 (3H, m), 2.51 (2H, m), 1.81 (3H, m), 1.50 (9H, s), 1.27 (2H, m),

1.19 (15H, m). LC/MS: purity 98%, m/z 493 [M+H]"

Example 36 - cyclopentyl (25)-{[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]

25  carbonyl}piperidin-4-yl)methyl]Jamino}(phenyl)ethanoate
Prepared from Intermediate C and-L-phenylglycine cyclopentyl ester tosylate. 'H NMR
(300 MHz, d3-MeOD) 7.36 (5H, m), 6.95 (1H, s), 6.33 (1H, s), 5.17 (1H, m), 4.33 (1H,
s), 4.15 (2H, m), 3.18 (1H, pentet, J=6.9Hz), 2.94 (2H, t, J=11.1Hz), 2.40 (2H, m), 1.88-
1.40 (11H, m), 1.17 (6H, d, J=6.9Hz), 0.91 (2H, m). LC/MS: purity 98%, m/z 495

30 [M+H]"



20 Stage 3 - cyclopentyl N (34[112, 4-bi s(benzyl oxy)-5-(prop-1-en-2-

yl ) phenyl i car bonyl } ( net hyDam nol net hyl } benzyl ) - 2- met hyl alani nate To a

sol uti on wb 2wheisproeduct of Stage 2 (0.096 g, 0.31 mmol) picm/ah2e0hloget hane
(5 nm) was added N, N-diisopropylethykbgnmine (1 nm, 5.7 nmol), Internediate A
(0.118 g, 0.31 WD 2011/154708PCT/ GB2011/000879 - 92 - mmol) and HATU

hour t ndreAntadd b b Pl o A hPSesd el ontian e B Ro Yl ¢ 1 1
hept ane: gipbhidigSaiethfIRLYdepindté he desired pr oduct (0.167 g, 81%yield).
LC ME: n?? 661. 2? I-ﬁ Stage 4 - _¥clo penty

N ( 3- {[ (}paredfng @a(epﬁ @lfyhh O-tert-pptybseying cyclopentyl ester tosylate. 'H

b I I 67) T
col ut 1 o ST MAT SEMEDITE IEATEN b R, O s A M ECRY ac)et ate
(10 m) MS(Hd,dga&Spmze)sswmwa}febwnat:s 6H%) X6 @H, 1. Jémﬂalh) 2&55ct1Hafd)adl um on
carbon (0.202 g, eacti on _vessel was evacuated and
filled V\Zf‘?l(lfﬂ"dm@é&? (f‘iih@é L. ﬁ%@ﬂns)etlu]rge(%é E+6.6Ha d L&/MSoperity O§per at ure f or

24 hours,, Zt@gnwi] }Qshed with nitrogen. Celite was added and the m xture
filtered throug plug of Celite. The filtrate was concentrated and
purifed by flash col um chronat ography (Si 02 7:3 ethyl acetate: heptane) to
yield the desifed oduct (0.009 14% yi e (300 MHz, 15

212" MboD) PrePrcationye Fapmple 38y ey elopSi A2 (5|2 & 485 droFy-SYproRamly (114

4. 66)( 2 , 6.9 Hz), 2.96 (3H,
1. 561, 5%)‘?)8?yﬁc£%°ﬁ’2§g"’%'d'égJﬁ)ewnzmgpﬁmgte 126, 9} He) | PO ;Lri ty

>98% nlz 48 H-Hr mpl e 68 Io pentyl “\)?\/Q

1-1(3-1[{1 | hydr oxy; 5- (pr op@?\? yl Lmqar bony! }
(et hyl ) asa o] met hytybenzyt) a cybll/open yI L \:q/St age 3
Exanpl e 68 BnO

OH

OBn
OBn

Example 38

Stage 1 - cyclopentyl N-[2-(1-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyl]
carbonyl}piperidin-4-yl)ethyl]-L-leucinate
To a solution of Intermediate D (0.245 g, 0.5 mmol) in dichloroethane (10 mL) was

15  added L-leucine cyclopentyl ester tosylate (0.398 g, 1.07 mmol) and sodium
triacetoxyborohydride (0.417 g, 1.97 mmol). The mixture was stirred for one hour then
loaded directly onto a silica gel column and eluted with 7:3 ethyl acetate:heptane to
yield the desired product (0.250 g, 75% yield). LC/MS: m/z 667.25 [M+H]"

20  Stage 2 - cyclopentyl N-[2-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
piperidin-4-yl)ethyl]-L-leucinate (Example 38)
To a solution of the product of Stage 1 (0.250 g, 0.37 mmol) in ethyl acetate (10 mL)
was added palladium on carbon (0.238 g, 10%, 0.22 mmol, 60%). The reaction vessel
was evacuated aﬂd filled with hydrogen twice. The mixture was stirred for 1 hour, then

25  purged with nitrogen. Celite was added, and the mixture filtered through Celite,
washing with additional ethyl acetate (100 mL). The filtrate was concentrated to yield
the desired product (77.1 mg, 42% yield). '"H NMR (300 MHz, CDCls) 7.03 (1H, s),
6.42 (1H, s), 5.25 (1H, t, J=5.8 Hz), 4.30 (2H, d, J=13.3 Hz), 3.31 (1H, t, J=7.3 Hz),



Stage 1 - cycl opentyl

1-{13- (brononet hyl ) benzyl i am no}cycl opent anecar boxyl ate To a sol uti on of

3- (br ononwohyl)simszal dehyde (0.467 g, 2.44 mol) in di eblrarsetineese (20 ni)
was added cycl ol euci ne cycl opentyl esgper (0.802 g, 4.06 rnnol) and sodi um
WO 2011/ 154708PCT/ GB2011/ 000879 - 93 - triacetoxybor ohydri de (1.18 g, 5.56

pour et i L5 Bthytba S & P4aB hor SRR R REE et whotit st At o

chlori de1ao§smlm 6@}1@@94@{@)-63@&)@9}29}1:&#5 HQE was dried (MySO4),
concentrated and purified by flash colum romat ogr aphy (Si 02, 7:3

5hept aneLefM§1 plli&ﬁ@&%er@%Z%ﬂM"‘Hhe desired product (0.568 g, 61%yield).
LCMs: rn/z 380/382 [ MtH] Stage 2 - cycl opentyl
1- (13-[ (et hyl am no) net hyl ] benzyl | am no) cycl opent ane carboxylate 10 To the

produrt The flR§End copodidsoverk. ptepafedlin awahisxdaktiion s RyApler38 | N et hanol
(25 nm., 8M solution, 200 nol ). The solution was stirred at room

tenperature for 24 hours then poured into ethyl acetate (350 nL) and

washed 0y )9 4Th& nd hion was dried (I\/gSO4)
concent\r,\g%&g 3?' é?’;klhi g@ﬁé\i?ﬁ r%g%"‘cgﬁyj% hrgprrlgi)ggraphy (Si 02, 9:

di chl or oym);bl’imyla]camiohgl}qilpedithn-44ylletln§t]+'lohlamimet hane: net hanol ) to vyi eI d the
desired Erodu

cycl opent’ Parfg Fr0§1011‘[%‘(71{?;‘28@te§5%%LF&%‘B@(%CI‘HD%‘BT %er%géﬂa?tg ]@Mll\sli\ﬂﬂﬁgtnsg]e
car bany! BobNBINMENODPS. 9a%m }6 9@ (,Os),i%mg'}pw @nmlﬁ)r&ﬁf,ﬁrmm, ate 20 To

a solution of the product 0.’45

di chl or om&,t3hb9161~( Bn)p2.P8 2ld, taﬂﬂlétﬂlﬂ)l IN@I(2Hs o, d)ﬁs’ll(btﬂh,yhhmiﬁeﬁﬂldms?.z. 7

m: g I ggﬁ&?ﬁ )Qa&?gq}f%r glaﬁ QFP ?OEWSM?B %%4(17%§3/?Tﬁrhgh5ﬁoaded

directly onto a silica gel colum and eluted with 1 1 heptane: ethyl acetate
to yield the desired product (0.243 g, 78%yield). LOMS rez 25 687.25
[ MtH St Byample 40cyeycdopentytV-[2-(1-{[2,4-dihydroxy-5-(propan-2-

(lm[e'g {[% ejnﬁg %drggr{)zvﬁ ﬂi‘ﬁgl?etégﬂ&bgﬁfe@%fgcarggczglyge (Exanple 68) To a

sol utl on Pedpatdaefrgan Bitetticdidte Bt ndd. - ishc(@lazaﬁﬁnegcyc%paﬁtynwér)tosylmet hyl acetate
(10 nL) 30 was addedqgot assium carbonate (0 and pal | adi um

, 2.55 |
on car boﬂl\’{fb(@ﬂd\dgz MeOP)T ity CHpa), l‘(b%ﬁ:(llfbﬁ) PSddH, &gg 1év@§hat ed and

filled wy C r t ature for
24 hour S Chon 1T aemel o FRe At Lo 2 LR e D F et O RS e
m xt ure GGH ldeﬁé’dOIﬂ:t}r dﬁyMSappmyg?Soﬁ%GeXmsaé [MPH'filtrate was concentr at ed

and ﬁijrlfe{j by flash col um chromat ography (Si 02, 7:3 ethyl
acetdate: heptane) to yield the desired product (0.016 g, 9%vyield). 1H NWR

E iao 'r\g*ZExﬂﬁgNEﬁD) te7t)~ﬂ&yFN3[§ (1413 4By droR5((PLopan-2 Y )pRerdA) catfonyl} S) . 5. 21
piperidin-4-yl)ethyl]-L-phenylalaninate
Prepared from Intermediate D and L-phenylalanine zers-butyl ester. 'H NMR (300
MHz, d3-MeOD) 7.46-7.21 (5H, m), 6.95 (1H, s), 6.34 (1H, s),4.32-4.09 (3H, m), 3.27-
25 2.88(6H, m), 1.84-1.63 (5H, m),1.34 (9H, s), 1.19 (6H, d, J=7.0Hz). LC/MS: purity

-97.5%, m/z 511 [M+H]"

Example 42 — tert-butyl N-[2-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
piperidin-4-yl)ethyl]-L-leucinate

30  Prepared from Intermediate D and L-leucine tert-butyl ester. 'HNMR (300 MHz, d3-
MeOD) 6.95 (1H, s), 6.33 (1H, s), 4.17 (2H, m), 3.33 (1H, m), 3.28 (1H, m), 2.95 (2H,



51.87 (2H, s), 3.16 (1H, sep, J=6.9 Hz), 2.03-2.15 (2H, m, 1.58-1.98 (14H,
m, 1.12 (6H, d, J6.9 Hz). LOMS: purity >98% m z 509.25 [ MrtHr Exanpl e 69
- cycl openoyb11(@8)s[ (3-{[{[ 2, 4- di hydr oxy- 5- ( pr opan- 2- y| ppimasB2bi1/000879

car bonyl } (nmet hyl ) am no] net hyl } benzyl_ kani noRphenyl ) et hanoat e St age 2
10Exanpl e 69 Stage 1 - cycl opentyl

ggﬂm%ﬁ}{@%ﬁ@%i&%%@%%ﬁ %'5;12% édﬁ](“éhgﬁa E‘{]’g’t‘ﬁ)aﬁggt(éHTg’ a solution

of I nt er pedirat)e0 by (64,188 190/VS:Zaritf 9%, #2 Archpgpet hane (10 ni) was added
L- phenyl gl yci ne cycl opentyl ester tosy1 ate (0:199°g, 0.51 mmol) and sodi um

15tri acet oxyborohydr| de The solution was stirred at roomtenperature for
90m'nutsth | o tly Sili el col.u deluedvvlth
T3 el BEdee RN R e S Beetina S b By HRaSop G o,

yi el d %H&n-ﬂyneﬂﬁrﬂ ESndnikibiie Stage 2 - cyclopentyl (2S)-

[ (3- {[{[ 4- dlhydroxy 5- (propan-2-yl ) phenyl ] carbonyl } 20

(et hyl ) Brepared Femhiptermedizig I? and hotlanineiaritHusyl waﬁoaﬁ\él\%\@eﬁﬁﬂ MHBzo43- wo

2011/ 15 1 0 S p of Stage 1
(0.154 wgﬁgﬁo% }f 8%9 S)acggé%ﬁ T)B' m_(?hl %g ?g Q}?p}b ﬂgm car bonat e
(0.125 02.60 (89 m)0l78 (&Hgimpal bediHImpn 2048 HOd JE6.9HER 123 RBFm)01.18 nmmol ). The
reaction vessel was evacuated and filled with hydrogen tw ce, and stirred

for 3 ho@Fs d ORI« LG MSiaury i8edvafth (N+Hlogen, Celite was added and
Stheygrixture filtered through Celite, and washed with additional ethyl

acetate (50 n).
Example 44 — cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-

yl)phenyljcarbonyl} piperidin-4-yl)ethyl]-2-methylalaninate

Prepared from Intermediate D and a,a-dimethylglycine cyclopentyl ester. 'H NMR

(300 MHz, d3-MeOD) 6.96 (1H, s), 6.34 (1H, s), 5.26 - 5.39 (1 H, m), 4.29 (2H, br. s.),
15 3.28 (1H, br. s.), 3.18 (1H, dt, J=13.6, 6.8 Hz), 3.03 - 3.12 (2H, m), 2.98 (2H, t, J=12.4

Hz), 1.64 -2.01 (11H, m), 1.59 (6H, s), 1.24 - 1.38 (3H, m), 1.19 (6H, d, J=7.0 Hz)

LC/MS: purity 97%, m/z 461 [M+H]"

Example 45 — cyclopentyl O-tert-butyl-N-[2-(1-{|2,4-dihydroxy-5-(propan-2-
20  yDphenyljcarbonyl}piperidin-4-yl)ethyl]-L-serinate
Prepared from Intermediate D and L-O-fert-butylserine cyclopentyl ester tosylate. 'H
NMR (300 MHz, CDCl;) 7.04 (1H, d, J=14.3 Hz), 6.45 (1H, d, J=11 Hz), 5.28 (1H, t,
J=5.64 Hz), 4.41-4.21 (2H, m), 3.84-3.56 (2H, m), 3.16 (1H, septet, J=6.78 Hz), 3.03-
2.73 (4H, m), 2.07 (1H, d, J=9.1 Hz), 1.95-1.52 (12H, m), 1.40-1.21 (6H, m), 1.17 (9H,
25 s). LC/MS: purity 98%, m/z 519.25 [M+H]"

Example 46 — cyclopentyl NV-[2-(1-{[2,4-dibydroxy-5-(propan-2-

yl)phenyl]carbonyl} piperidin-4-yl)ethyl]-L-valinate

Prepared from Intermediate D and L-valine cyclopentyl ester tosylate. 'H NMR (300
30 MHz, d3-MeOD) 6.95 (1H, s), 6.34 (1H, s), 5.31-5.44 (1H, m), 4.08-4.35 (2H, m), 3.94

(1H, d, J=3.8 Hz), 3.05-3.25 (3H, m), 2.96 (2H, t, J=12.5 Hz), 2.26-2.42 (1H, m), 1.89-

2.08 (3H, m), 1.61-1.88 (8H, m), 1.13-1.24 (12H, m) and 1.05 (6H, d, J=6.8 Hz)



The filtrate was concentrated to yield the desired product (0.056 g, 47%
yield). 11-1 NWR (300 MHz, d6-DMS0) 9.62 (1H, br s), 9.47 (1H, br s),
7.07-7. 38v02bH1/13¥7086. 85 (1H, s), 6.36 (1H, s), 5.00-5.08ciids20m)000s952 (2H,
s), 4,24 (1H, d, J=8.8 Hz) 3.62 (2Hg,d, J=5.3 Hz), 2.91-3.09 (2H, m, 2.81
(3H, s), 1.28-1.83 (8H, , 1.03 (6H,d, J=6.6 Hz) 10 LC/ MS: purity >98%

&1%45?[1{ chbdl\/gHr Pr egarg}zl(%gdgér{%anpl e 70 - cycl opentyl

yl ) phenyl I car bonyl } (et hyl ) am nol net hyl ) benzyl ) -L-1 euci nate Exampl e 70
15 Stage 1 - cyclopentyl N-14-(brononethyl)benzyl PL-1eucinate To a sol ution

of 4- ( br Enompledl ) eyxdopremityl Vi 2+€l - {[G,@dihygroxg' Y-Ppropoh)2-i n di chl or oet hane (20

t | at 2.40 g, 6.4 | d
SOdI umt?ﬁ&ﬁeé‘tyh@ﬁg’t%éﬂ %lgé pgyéélhﬁﬁ ggrgnosy y eT§1e reagtl on m'ng?gr)e \6/:/213
stirrgd PfeqoarﬂedmIﬂtaﬁﬁdﬁ%%dm@%eﬁm;@bnﬁ@@}c@d nfyPOQertbdylatdh&H Or gani ¢

fraction was washed with 20 saturated sodi um hydrogen carbonate (100 m., 3

times S50NME QWM H; 24 e)s0Pp, (1HosceAb ( Hilew, Mﬁ%r(lﬂtm%@-ﬂﬂésh col um

ST TR S LI AN, ¢
2011/ 154F@8H€IEI)/ gm@ml&gé&n%e}% 3 0S0A04], m)CKBS 0BT SH, m), | 19(6H

N-{4-[ (et hyl am no) nmet hyl | /y -leucinate To a solution of the product
of St aged/P:%5da- d: /MSQPFH’?EM%" H”/éﬁﬁé%l[M(%ﬂ nL) was added nethyl am ne

hydrgehl oride (1.98 g, 29 mmmol ) and sodi um hydrogen carbonate (1.69 g, 20.1
nmmol ). The m xture was stirred at room tenperature overnight, 5concentrated

under vaEnammpbeds 1 opdestntyl(28)- J:yyclcﬂn:kpl{a Si-{[]l,@allbﬁdlroﬁplsal(piopﬁi-mi ng with 1:9
met hanol : di chl ?]ro t hane to el d tt}fz red product (0.120 g, 9.2%
yield). Yophmy oy p%rﬁgﬁﬂyl)ethy 3@?'&3 thanoat, | opent yl

N-(4-{[ {f’x%féreg 'ﬁ%(*rpﬁ{ﬂ@r}ﬂeg?él/e) D%.n&l Et&ﬁetol‘leﬁﬂ l%'tﬁﬁb)c%l@?éﬂ 1 ester tosylate. 1H

10car bonyl } ( met hypam noi | met hyl | bénzyl )-L-1 euci na 0 a solution of
| nt er medNMER: (309 6115 &3gVieQD33.8hbH) s)|, 62&(%4 Or ot el <010HRL - das added

2 S 1) D o Pl ol ALl 2

sol uti oanasHsj |2rg7ed3 08 (JHDeN), LOUNBHAL BB, DHQ; ni.giht2.00 (3210 Joa@ed 1B4rectly
onto a silica um 15and eluted with 98 net hanol : di chl oronet hane to

yield th@5&1%§l)r béIGprlé(?déH 19, 1 Bu(6dl, dslf%Q/HéP @9 - 167 KL m. ZLGBES25 | MeHr
purity 95%, m/z 515.25 [M+H]"

20  Example 49 — tert-butyl (25)-cyclohexyl{|2-(1-{|2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}piperidin-4-yl)ethyl]amino}ethanoate
Prepared from Intermediate D and L-cyclohexylglycine tert-butyl ester. 1H NMR: (300
MHz, d3-MeOD) 6.88 (1H, s), 6.35 (1H, s), 3.94-4.18 (2H, m), 3.58-3.72 (2H, m), 2.80-
3.16 (5H, m), 1.54-1.96 (11H, m), 1.46 (9H, s), 1.13-1.32 (4H, m), 1.09 (6H, d, J=6.8
25 Hz), 0.87-1.04 (2H, m). LC/MS: purity 95%, m/z 503 [M+H]"

Example 50 — fert-butyl (25)-{[2-(1-{|2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}piperidin-4-yl)ethyl]amino}(phenyl)ethanoate
Prepared from Intermediate D and L-phenylglycine tert-butyl ester. 1H NMR

30 (300MHz, d3-MeOD): (4:7 mixture of rotamers) 7.43-7.28 (5H, m), 6.94 (1H, s), 6.32
(1H, s), 4.34 (1H, br s), 3.18 (1H, septet, J=6.9 Hz), 2.93 (2H, t, J=13.1 Hz), 2.69-2.54



tage 4 - cycl opentyl
N-(4-{[{12, 4-di hydr oxy- 5- (propan 2-yl) phenyl I car bonyl }

(et hyl ) awonoimsuteyl } benzyl ) - L-1 euci nate (Exanple 70) 2@cTaBos@ovgsbon of
t he product of Stage 3 (0.081 g, 0.133mmol) in ethyl acetate (5 nL) was
added pot assi um carbonate (0.057 g, 0.41 nunol) and pal |l adi um on carbon

el 685 05 DB SREm Bt BEPec sk S YA E A8 1L T
ni trogengH,id, I]:EH‘@ﬂIZ? hr opd8: &ﬁ.ltytlgo% A/pgedvMh ethyl acetate. The

f||trate was concentrated to yield the desired 25 product (0.040 g, 66%
yleld) 1HN|\/R(300 MHz, CDC13) 7.36 (2H, d, J=8.1 Hz), 7.24 (2H, d, J=8.1

), L OB - shig s rle e s et Elufiting 2112,

1.57-41.9 A / (6H, d, J=6.9 Hz 0.92
(311, 51-d &}]r?ﬂ jll}?_tlﬁ'kndﬂn @lk%l]abnndﬂ%bé‘ny‘ﬂﬁhan@a&'\/g( purity >98% nz z 511. 25

[ Vi Hr 30Premeét.fmm MQPW@BQ@mhe@mmgl&cygmpentmtersvse@ée 111Bn0 Stage 2
NMR (300MHz, d3-MeOD), 7.45-7.25 (5H, m), 6.94 (1H, s), 6.32 (1H, s), 5.24-5.11

(2H, m), 4.42 (1H, s), 4.23-409 (1H, m), 3.18 (1H, septet, J=6.9 Hz), 3.01-2.88 (2H, m),
2.71-2.53 (2H, m), 1.81-1.53 (15H, m), 1.18 (6H, d, J=7.0 Hz). LC/MS: purity 100%,
10 m/z 509.25 [M+H]"

Example 52 — tert-butyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
piperidin-4-yl)ethyl]-L-serinate
Prepared from Intermediate D and L-O-benzylserine fert-butyl ester. '"H NMR

15 (300MHz, d3-MeOD) 6.98 (1H, s); 6.35 (1H, s); 4.53-4.47 (1H, m); 4.32-4.15 (2H, m);
3.18 (1H, septet, J=6.9 Hz); 3.10-2.88 (2H, m); 2.40-2.24 (2H, m); 1.94-1.76 (2H, m);
1.61-1.55 (2H, m); 1.50 (9H, s); 1.47-1.30 (S5H, m); 1.18 (6H, d, J=6.9 Hz)
LC/MS: purity 99%, m/z 541.25 [M+H]"

20  Example 53 - tert-butyl O-tert-butyl-N-[2-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl] carbonyl}piperidin-4-yl)ethyl]-L-serinate
Prepared from Intermediate D and L-fert-butyl serine tert-butyl ester. "H NMR (300
MHz, d3-MeOD): 6.96 (1H, s); 6.34 (1H, s); 4.56-4.40 (1H, m); 4.28-4.1-3 (2H, m);
3.69-3.60 (1H, m); 3.18 (1H, septet, J=6.9 Hz); 2.95 (2H, t, J=11.7 Hz); 2.81-2.61 (1H,
25 m); 1.81-1.72 (2H, m); 1.50 (9H, s); 1.32-1.23 (8H, m); 1.20 (9H, s); 1.18 (6H, d, J=6.9
Hz). LC/MS: purity 97%, m/z 507.25 [M+H]"

Preparation of Example 54 - cyclopentyl N-[(2-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}-2,3-dihydro-1H-isoindol-5-yl)methyl]-L-leucinate



Example 71 Stage 1 - cycl opentyl
(25)-1(4-{1{[ 2, 4-bi s(benzyl oxy) - 5-(prop-1-en-2-

yl ) phenylwoanhesytos ( met hyl ) ami no] net hyl i benzyl ) ani nol ( plremydBetinaosyat e To a
solution of Internediate 1(0.108 g, @421 mmol ) in dichloroethane (10 nl)
was 5added L-phenyl gl ycine cyclopentyl ester tosylate (0.138 g, 0.35 nmol)
and sodiumtriacet oxyborohydride (0.183 g, 0.86 mmvpl). The m xture. was

stirred at roomt erature until all of I@ermadiatel was con :@j t hen
poured into et acetate and washed mn Jsat ur at ed annnniun1qh de (3

times 50 by organl,s fractio sidri ed (MSH) t yat.ed and
purified I ash cofumm chr onat &T}/ (Si 02,73 10he X yl acetate
to 1:1 hept -ethyl acet at yield the desire prgduct (0.221 g, 100%
yield). LU mz 709. 25 [ St age 2 - cycl openty

(29)-[(4- ([(fﬁ 4- di hydr oxy- 5- ( n-2-yl) phenyl ]

car bonyl } (net hyl ) ami no] net hyl } b®nzyl ) am nof f phenyl ) et hdfioat e (Exampl e 71)
15To a solution of the product of Stage 1 (0 221 g, 0.31 mml) in ethyl

acetate a 0, 149 g, 01 ol ) and
paIIadiuéé@ﬁqL Vaaﬁﬂﬁﬁﬂﬁgﬁpgb‘és SXY" '?$ f%“feacti on vessel was
evacuat e?l)ﬁl%yi]biﬂlﬁﬁyl}ii ﬁdh&ﬁ@’r@&l@ﬂnsoid&ﬁs%ﬂhﬁ&ﬁ?l]fL leru@ﬁﬁ‘té enperat ure

over ni gh reaction was flushed h nitrogen, Celite was added and the

m xt ure T9ktselutign pﬁkxtmgﬁd@tqoﬁ (1 yx g,®e24 maol)Tinglichldroethans @GasL?@asconcent r at ed

to y| Id(%%g}gﬁi&%gd rodgﬁ7ﬁg%0 ﬁqufgéqb%szTgﬂ)lﬂ gﬁéﬁ3?2HNP%)’ 4.72

(2H s), trfhc&@x;(bbi’bhyﬂhd@(@ A glo. 7151i1m03) Ofhe (mdikdure Shs st@rddntddh sep, J-6.9
Hz). 1.43-1.92 (9H ), 0.98 (6H, d, .1=6.9 Hz), LG/ NS. mz 531.25 [ M4-11+

25 The fEMpswtwE frdtyaimies therroupdapier amixtrenf dichiospmetharg G t o Exanpl e 71

Exanpl e
N ( 4- {[{%‘%’)ﬁatgyaﬁédca?%%%hm C[gl }%bdaeéz% IT)) Il?e Rycid] S%Vrv%soenyliafted with

(et hyl ) dichloedmethdnel (P ierez B0 )ml2); amd thy |cainhmeda:t(&acté/®ere dried (MgSO0,),
2011/ 54708PCT/ 2011/ 79, - 98 - pared fro ntermedi ate | and
a, a- f metMEYTay Heggémc‘éls‘{nérc warpereehy &MIQR gé‘oo M4z, CDCL3)
7.20-7.4 o H; 4. 70 (2H,
—_— 6631cﬁ1%k’)méﬁlane maﬁan%l)]tg y(%ﬁfhe?)e:slr% %ggé&g%O%% 1@#?16&@)3%73% |
0. 97 (6I-m/ZdSO6ﬁE[l\r9+HI-]z) LC/ MS: purity >98% nmnlz 482.35 [ MrH] Prepar at| on of
Exanple 73 - cyclopentyl N 12-(4-{[{12, 4-di hydroxy-5-(propan-2-
yl ) phenyl | ear bonyl ) (et hyl ) am nol et hyl } phenyl ) et hyl ] - 2- net hyl al ani nat e
Exanpl e Sgge 2 - cyclopentyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}-2,3-

15  dihydro-1H-isoindol-5-yl)methyl]-L-leucinate (Example 54)

To a solution of the product of Stage 1 (0.082 g, 0.12 mmol) in ethyl acetate (5 mL) was
added potassium carbonate (0.302 g, 2.18 mmol) and palladium on carbon (0.108 g,
0.10 mmol). The reaction vessel was evacuated and filled with hydrogen twice and then
stirred for 2 hours. The reaction vessel was then flushed with nitrogen, filtered through
20 Celite, washed with further ethyl acetate (50 mL). The organic fractions were
concentrated to yield the desired product (0.055 g, 91% yield). "H NMR (300 MHz,
CDCls) 7.29-7.42 (2H, m), 7.11-7.23 (3H, m), 5.13-5.21 (1H, m), 4.88-5.04 (4H; m),
3.73 (1H, d, J=12.6 Hz), 3.55 (1H, d, J=12.7 Hz), 3.08-3.22 (2H, m), 1.44-1.89 (10H,
m), 1.35-1.44 (2H, m), 1.18 (6H, d, J=6.8 Hz), 0.84 (3H, dd, J=1.1, 6.6 Hz), 0.78 (3H,
25  dd, J=1.6, 6.5 Hz). LC/MS: purity >98%, m/z 509.25 [M+H]"

The following compounds were prepared in a simiar fashion to Example 54



10 Stage 1 - 2-14-[ (nethylam no) net hyl ] phenyl } et hanol To a sol uti on of

4- (bronmonet hyl ) - phenyl acetic acid (0.586 g, 2.36 mmol) in

t ol uene/ twoprahyadsmgur an (10nlL/8nl) was added bor ane- di methydsul fdooszo( 4. 5
m., 45 mol borane). The m xture wasggtirred at roomtenperature for 1
hour, then quenched by careful addition of water (50 nlL). The m xture was
poured into ethyl acetate (250 15 nL) and washed with water (50 nL) and
saturated brine (50 nmL). The organic fraction was dried (MJSOH) and

concent r g glple 3 idg@norpeﬁtywelf {24 008, d6y-54p Rchaies Py bRGyIRaHLnyBL hanol (20

m., 8M sol ution, he Sol ut’ion was stirred at room tenperature
for 15 ni3tdlb33drOtHé-nsmmdidtﬁaylbmeédl]uhdmth)dalaumtand used w t hout further

fi @) T mz 1 20 2011/ 154708PCT/ 000879 - 99
P ¢ PhieBsd o T Reniate £ iy d e By ARE ey clppen et NMEo (40 L)
vas afidedobahtisl tmon 0By eIyl Azl e 65 -5 38 Fiariplaor. 4 e ate A (1,01

g, 2 nmol ) and ure was stirred at room

t enper at b€ (ZﬁérbrEB 3hiiu(r1ﬁ, sk Bdrﬁ -Hduf1dy m)nﬂdoel' ®/(Othewt 488 (300, hB). The

cod m rrdh okl G B RG5Ok 343 Ear PG on was dr et (MGSOR).
concentrated and purified by flash colum chronmat ography (Si 02, 1:1

hept ane: et hyl acetate) to yield the desired product 712 % 58% yield (2
steps). Ecimple Sﬁ-ztesmtzlsl\’{[mﬁﬁﬂ 43diby diepxy - (m*ymm—éeﬂ)pﬁlenyl]car onyl}-

Dll-gpz)lnenyé %’car onﬁl?}%g'% #%%‘Leaﬁyé!ep{‘ﬁgﬂ' etgmz/l )et hyll-2- et hyl al ani nate To

the prodpepared fiohteerdiediatcl®and)L- aﬂhn&iet@mmﬁylle@tedl 'CH‘INMIO(GﬂdMBE 460 m.) was
added Dess- Martin periodinane (0.1 he solution was

stirred PYSQB-H (it b5 sk ASY @He%‘ﬁeﬁ‘ékfwéhdlogl(éﬁ ’6‘9 1139.L(6§%tdu11*a§ 2d sodi um
hydr Ogeanﬁ%nlﬁiﬁﬂ?ﬁ HPZEMP {g@ggb/pln%gg%?%ﬁwg}@«mt hanAf ter stirring

for 5 minutes t xt u ted’wth e (2 tinmes 100
m.), and the conbined extracts were dried (MJSOH) and concentrated. To the

o B mebrymefet -t B AE ARy S rom g vl hem UsaeBrp - Soat um

triacet ogmpg;@bm“,qgo](_g)_ygﬂ,ﬁt Kyl]-L-fidnfiaR! ) . The mixture was stirred for 1
hour, then” 20 ;]“oenc ed with saturated ammoni um chl ori de &0 nm_). Product

was ext rBsperdd rhingargdiatecte ard b-alaning etd €390 rrH)NMRdJO% HokrGleld extracts

d S |l u
ohr omat oBP hblly 05 b A ey T OAARe sbar HepRa) b RP4rE: I delrk eq
product £.87 OH, ABq,3*¥ewireh)d3.37 LI NBI= vrb:Hz§7§12251H MB;H]J%EEHZSt Bgs (-
cycl opent yl rl%% ?/ [2,4-di h cli Oé‘)é{ l( ﬁ gzhen I Icar bonyl}
Crot B e 3OOy 25 Gty ﬁ&e@h‘} TG A SN2 GHedT S ) To a
| ut +0. 077 0.11 I t hyl t at
?gourr:_;)nl\?\g;sM% e gg%%’é'g%{fm car oﬁaﬁe (0. 281 g, 1TSmm)‘m:;] gndypaﬁlcgd?u% on

carbon (0.023 g, 30 10% 0.02 mmol ). The reaction vessel was evacuated and
filled th hydrogen tw_ce, st dove nlght wth
ni t r ogentXamBE S rPreBrR2 &H%‘i&pﬁ?’f‘?ﬁif’ "éﬁ' C %ry‘)@;snﬂ %g}rm)l ) was
added, apd.difurL o hso@ALEY eI L ik i
2011/ 1547’08P / GB2011/ 0008
25  Prepared from Intermediate E and L-alanine isopropyl ester. '"H NMR (300 MHz,
CDCl3) 11.49 (1H, s), 7.46 (1H,-s), 7.15-7.30 (3H, m), 6.30 (1H, s), 4.99-5.16 (4H, m),
3.76 (2H, ABq, J=12.6 Hz), 3.36 (1H, q, J=7.1 Hz), 3.20 (1H, sep, J=6.9 Hz), 1.34 (3H,

d,J=7.1Hz), 1.25-1.33 (9H, m). LC/MS: purity >98%, m/z 441.25 [M+H]"

30 Example 59 - cyclopentyl N-[(2-{|2,4-dihydroxy-S-(propan-2-yl)phenyl]carbonyl}-
2,3-dihydro-1H-isoindol-5-yl)methyl]-L-alaninate



- 100 - hydrogen. After 1 hour the reaction vessel was purged with
nitrogen and the mxture filtered through Celite. The filtrate was
concent r avedotosgiose the desired product (0.051 g, 94% ytelaﬁzonlddb@dﬁl (300
MHz, CDC13) 7.20-7.35 (4H, n), 7.09-%¢14 (1H 1), 6.40-6.47 (1H m,
5.17-5.25 (1H, m, 4.67-4.75 (1H, m, 2.75-3.13 (7H, n‘) 1.23- 51.94 (17H,

Exanpl o AFeparey BPBETREf b ohive SvaloaPhykicis, T RGO IEES *! 1"

) ph
1) e L LR S G SRt semy g e

[ ( 2/ 0- 2- (thﬁﬂwﬂyhiaﬁ Iﬂﬂ))i@?/lr-B(Bpl(thml 313 (riﬁ qafoh@eHz) 34 8ddHusdpofrtot

col ut 1 ot 12 8 Ao s el Hanb s (16 7 DHp ol piffy e @

di chlor opeghane 463.251M+H]en triethylamne (1 mi, 7 1 tnnol) and EDCI
(0.660 g, 3.43 WD 2011/154708PCT/ GB2011/000879 - 101 - mmol). The m xture
was stirred at roomtenperature for 24 hours, then poured into ethyl

e, soEkenelien - Gifaftufl o R aar ol ol Py Bt B
purifi cazbcdihf&ﬁmlgum&ﬁ%-ylbmbdn)yl]ahﬁﬁdﬁyclaﬁmtﬂﬁ&azﬁoy{ymbl] 5 Stage 2 -

cycl opent yl 2R) - 1-1] 2, 4- bi s(benz ony}
yi )phenyﬁ%éﬁeﬁgﬁ?ﬁﬂ Intgrmediated ﬁn%xmﬁwmﬁm}c QP—eP‘éfg‘éﬁt‘?TatBWRa@Q%MH%on of the

prodigt g4 D’iﬁ%?g%?ggﬁg%(g) gg’oﬁwgp.@)m 9@4%?258@ §0908 G HOmL) gyias added

Dess-Martin peri e'solution was ’10stirred at
room t enfldf, a), rd (flbk; s36. 20}5129@15{ r1h)hé182cﬂ¢lémmeldlml—hdd;3|10(|1H),fse11, 1 saturated

Sodum hydr pRep S DIRG9 AT, LS, B i Ipe) AT © Vs

stirred
507.25 [M+H]"

15  Preparation of Example 61 - cyclopentyl N-[2-(2-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}-2,3-dihydro-1H-isoindol-S-yl)ethyl]-L-leucinate

/O
<5 = -
N o]
N [o]
Os N Stage 1 H Stage 2 @I H
BnO. o N [0} N.
BnO. HO
OBn
OBn OH

Example 61

Stage 1 - cyclopentyl N-[2-(2-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-
yl)phenyl]carbonyl}-2,3-dihydro-1H-isoindol-5-yl)ethyl]-L-leucinate

20 To a solution of Intermediate F (0.165 g, 0.32 mmol) in dichloroethane (10 mL) was
added L-leucine cyclopentyl ester tosylate (0.197 g, 0.52 mmol) and sodium
triacetoxyborohydride (0.151 g, 0.71 mmol). The mixture was stirred for 90 minutes,
then quenched by addition of saturated ammonium chloride (20 mL). The product was
extracted with dichloromethane (3 times 100 mL) and the combined organic extracts

25  were dried (MgSOys), concentrated and purified by flash column chromatography (SiOs,
ethyl acetate) to yield the desired product (0.089 g, 53% yield). LC/MS: m/z 701.25
[M+H]*



m nutes then poured into ethyl acetate (100 nL) and washed with water (2
times 50 mL). The organic fraction was dried (MySO4) and concentrated. To a
sol uti on wb 20heisemsi due obt ai ned (crude al dehyde) in di eblrarmetidose(10 nl)
was added L-|eucine 15cyclopentyl estggr tosylate (0.465 g, 1.25 mml) and
sodi um triacet oxyborohydride (0.568 g, 2.7 nunol). The m xture was stirred
for 1 hour then poured into 1:1 saturated amoni um chl ori de

sol ution: di chl oronmet hane. Product was extracted with dichl oronethane (100

n) and sageqagg*]a@,%n@ﬂmz 288t 4-aftlydr ygié% d}ﬁﬁ% );t)mm@&tmmd and

purified b col uim chronat ogr aphy
acet at e: Il,éﬂhbmhjo tid-iscind al- iﬂéetlmls}-llr-bmcmmﬂ?man([ﬂe 611)7 g, 12%yield). LC M5
mz 639.

V(1 (om 140 a0 o G dRedist o YEOPENOY 51 i st sy 2 L) was

pyrroj i didted Miabgmhwbbnérel(@gcs gatssfr@mmdepamahuaﬁorl@areors@)l Lomigon of the
product of Sta (0.047 7 mmol) in ethyl acetate (5 nL) was added

pal | adi uhQ%srp Q‘Zm@m ‘(Q%DZ@e’geaq@%V@ﬁﬁebWﬁb@)‘fﬁcu@e‘b@@mqWlﬂl'hédrpé%ttt| on
vessel Vﬁ?eq'g&(? %&Lg sIﬂ‘r«L,(Jtl ﬁoq IWhon 'IXéH B S\thiﬁtr elﬂean % 610n m xture

was stlrre ‘for norurt car 075 g, 0.06

ol )  wesirasgtetklite] h&s]ﬂﬂd)(\tliﬂlﬂ ethyxasce&ﬁe airrdeaﬂmé@ma&(a tmymlkl o, deslhai psreamu on was
flushed with nitrogen was 30 added action mxtu

filter ed(OtQ?’rSCﬂaéH)/%yléé i tI‘EN%% (3Q9a1¥1ﬁ2n§6\91\f1§0b7 H§ I(Hécﬁt B0 7(zfdéHrrE’9 The
f | t % I
|1 LR ec 48RS e 1] 80t MEEUdSLID daginied roskion, ) 906.gy 17 viel d)

I ch ying overni'ght MR (300
V\D 2011/ @54 18 PCH/1CE2Q 1H/, 600BZF® (2H,10P=6-1 Hi}i1 ,27d6HDI/S6EY.81182)76.90 16H, hr s),

995(1 , 5.37 (1H, s), 4.30-4.44 (1H,
. 3.59 BHBEIZ% 5#&“%? Pﬂ‘ﬁ‘%b%’/"wz(éi(gfwﬁs[)‘] 1.50-2.30 (1H, m, 1.32- 1.50

(6H m, 1.06-1.22 (6H, nm. LCMs: purity >98% nlz 461.25 [ MtHr 5

Preparation of Exanpl e 75 - cycl opentyl

N- { R2S) - Th¢ fqllodving henipownydsSw ¢nerppppared-in a simiar fashion to Example 61

yl) phenyl I carbonyl } pyrrolidin-2-yl]methyll-L-leuci nate Exanple 75 was

prepdared in a simar fashion to Exanple 74 starting with (S)-1-

pyrrolldEﬂlasélezrreze ANd-(20 B8 E8RY BoRy-5-(ptdpah- b B DVB0)
10. 04 (1Habr s) 75 le b(rr{t[ E’y Q{H(pbéps)%pogﬂi"o(lﬁns . 6.37

(1H, s),28-dikyq IPHHtlSOHJ -y ethy Jmleym fH, br s), 4.08 (1H, br s)

e fe%%ﬁf opyterthel3icdy é&‘iﬁ“cef@g’ﬁ"]‘%%ﬁ et 9‘%9‘@“‘.4&@0 VAR (ﬁl'f o
>98% MMeGX(IjDI) 728 _7NRJH, m), 6. }&(egas)atsmm 04 (X anpRO0TH69 (463,ah 0 pa6t V|

| 0 n-2-
i 3okt T Eah s Gk B f BA e, 07 01607 G im0 6.6 Ha) el opent |

N- pyrr ol { @iNis subts PogBusinaty MLLI}; drochloride WO
2011/ 154708PC?T)p Gé§011/00%879e[- - To a solution of N Boc-3-pyrrolidinone
(0.382 g, 4.76 nunol) |n dlchloroethane (20 nmL) was added L-Ieucine
cycl opentyl e r to and so
triacet oﬁ%’b‘ﬂ?ff d'fy(f 53@% éz%?’éﬂ,s" ﬁfﬂﬂmﬁﬁé Wﬁﬂ@“ﬁh&“yﬂl rred at room
carbonyl}-2,3-dihydro-1H-isoindol-5-yl)ethyl]amino}cyclopentanecarboxylate
25  Prepared from Intermediate F and cycloleucine cyclopentyl ester. 'H NMR (300 MHz,
d3-MeOD) 6.99-7.20 (4H, m), 6.26 (1H, s) 5.01 (1H, t, J=5.7 Hz), 3.38-3.67 (3H, m),
3.09 (1H, sep, J=6.8 Hz), 2.57-2.75 (4H, m), 1.37-2.15 (16H, m), 1.10 (6H, d, J=6.9 Hz)
LC/MS: purity >98%, m/z 521.25 [M+H]"

30  Preparation of Example 64 — cyclopentyl N-[3-(2-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}-2,3-dihydro-1H-isoindol-5-yl)propyl]-L-leucinate



tenperature for 3 hours then poured into ethyl acetate (150 nL) and
quenched with 5 saturated amoni um chloride (50 nL). The organic |ayer was
washed wiwb savsiased sodi um hydrogen carbonate (3 ti neec3@&Brhj1/o0bdven dri ed
(MySO4), concentrated and purified bygeflash colum chronatography (Si02,
7:3 ethyl acetate:heptane) to yield tﬁe N-Boc protected product. This

mat eri al was dissolved in dichloronethane (5 nL) then HC1 (20 niL, 4

solution in dioxapg, 80 nmol) was added (2 mes 10 nlL batches fiv 0
m nut es apart)éﬁi\:m'xture was stirred ¢room tenperature for, N-Hour then

di ethyl ether [( nm.) S8 added. The ci pitate wgs coll ecte
f||trat|ond Shed vmthfurther—e{ther (50 nmb) t md%nder
vacuumto yy&t d the desired product as the bis-HCL s n(U- 855 g, 52%

yield). LU i1z 269. 25 sV 15Stage 2 - cycl op@qatyl

N- (14] 2, 4- bi €t benzyl oxy) - 5- ( Pt oh- 1- en- 2-

y1) phenyl | carbonyl ) pyrrolidin-8-¥1)-D- | eucinate To a spl ution of
Internmediate A (0.823 g, 2.2 rrm)l) in dichloronethane (12 nm.) was added
triethylamne (2 nL, 19.7 mmol), the product of Stage 1lg.816 g, 2.39
mmol )  angitagP@l- cySopéntgyl N[3-(3-{[21%b)s(be2gloXy ¥-54(p o nsX-irred for 16 hours,
poured into ethyl 20 acetate (150 plL) and washed with water (4 tinmes 50
n) . Theyl&’lﬁfaﬁﬂéa'fh"&tfl}rz(ﬁrdMsg"@ITI%HO('WEM)PP@W&FH&'P@& and purified by

flash 7a ld th

deglS r egoyr’lo ?J@P&?SPE;@%EQQQ%S Yo y?é? %’)0 §[@}§\%{n WB@%@H@%&‘ I?‘/Ei#ﬁg (Z)SéIt Sge 3 _e

cycl cﬁlp)egzltqr?bcélkkl(eﬁelﬁc{ eyclopetntyy dsterxtpsyate [§0. d)@hg,_l_((z;4gm)m30| ﬁzﬁd s]odmmb;)R)e/l I oduct of
rroli ]

R e 2 resattyronyasdS i Fe HARRD, T8k mignfoR% Hirallo Syt BL | ol um on

car bon (t‘ﬁe&é@erﬂhedlﬁ’}/adc@néln7ofr§dﬁﬂ£&d arhRR [ BRER1bA% CQ@%ﬁEj TRSréNRE YAk ed and

filled with hydrogen tw ce. The m xture was stirred for 3 hours, the 3
reacti onexi@st%lwmbabd}imog@dlam(htlmes 19@yeh.) andi the coatbined opganid oiraghs pal | adl um

on carbon re wa red for a
Pur her - efrgtipd ThasEhh kol elFR g BETRR S op 5P Rl i BPbg [Oknd ¢ he
react( onethyDdcetag) td yléﬂrtﬁadédﬂ%ﬂﬁﬁfﬂu@t ﬁ()M?%MS()’/JﬁﬂZP&RGJM%m/S 000879 - 104
- plug of qulte washing with ethyl acetate (150 rnL). The filtrate was
concent r B¥&dlt o yield the desired product (0.493 g, 92%vyield). Ili NWR
(300 MHz, d6-DWVs0) 10.74 (0.5H, s), 10.63 (0.5H, s), 9.70 (1H, s), 7.05
(1H, s), 6.31 (1H, s), 4.96-5.14 (1H, n), 2.97-3.66 (8H n), 2.05-2.35 (1H,
g) - 1( 523 7Sthgo3 - cydlbpentyl N3 12-{(BHdlh#drdxpgggpi—ﬁ)ainl-%ylzgl;&gg]dfmhfﬂyl}-ésg le)
>98% rrt/z nera
met hods ¢ 'Bydf%é?rdﬁ‘é‘gé?laft V&%"‘lﬂy“c';rlﬁ‘&%!('}? F&E%%PH? & om t he correspondi ng
al kyjs estgn shfetibods tﬁe%%d];@t@f Q%eult (00(5‘700§ OCM%HBB@B)th?%e%e {2nmE§ hagol was

added 50% sodi um hydr 0xi de so ioh. Thé mxturé was stirred at room
t enper at added potasdiunalchrbenate (0.208 galt. & maiol hend p:aﬂedlumwnm (07068 gni xt ure was

9?2? 0" Lt ki R SRR p e s AR SRS Nt noa

twice. The mixture was stirred for 18 hours then flushed with nitrogen and filtered

through Celite, washed with ethyl acetate and concentrated to yield the desired product

20 (0.054 g, 71% yield). "H NMR (300 MHz, d6-DMSO) 7.42 (1H, s), 7.10-7.28 (3H, m),
6.27 (1H, s), 5.22 (1H, t, J=5.7 Hz), 4.94-5.12 (4H, m), 3.20-3.35 (1H, m), 2.74-2.93
(4H, m), 1.43-1.96 (11H, m), 1.26 (6H, d, J=6.8 Hz), 0.91 (3H, d, J=6.5 Hz), 0.88 (3H, :
d, J=6.5 Hz). LC/MS: purity >98%, m/z 537.25 [M+H]"

25  The following compounds were prepared in a simiar fashion to Example 64



15 To a solution of cyclopentyl ester in methanol was added 2M sodi um

hydr oxi de solution. The m xture was stirred at roomtenperature until all
starti ng weterish7osad been consunmed. The mi xture was newtcraissechovsdh HCL
(1M solution) and extracted with et h)lgg_acet ate to yield the desired product
whi ch was purified by reverse phase LC. 20 Method C To a sol ution of

I t t THF met hyl si | te. Th
o xt ur o RenSRlE 5 o felapent RS - e AN AT SURBBRSPRERSY and pur i fi edl
by 1 ever ghanas -Qj'lﬁ’ih?d}&lﬂ ﬁbﬁ'ndbilS-WbﬁﬁanE’ihQ io eMahBaHbbx nfﬁteTO a

sol ution of cycl opentyl ester in méthanodl was a 1M sodi um hydr oxi de
sol ut i onPrefired ﬁuom Imﬁ@nﬁd@tfsﬁiland excleleucinoeyclapepe aitelr eHINMR (3@|0IMH1zart| ng

ol ut | ord> VAP ETTUER may Rt e pe b P s e

to yiel doe, degix o 2e1, el tl1-1IMO (108, f)306d I b2 Wt i2on6Hf diesis et vyl ester
in DCM was added HOé4M solution I.n dioxane). The m xture was stirred at
35C for UE/MSursity PAEH, wénBSMHIEd under vacuum and purified by reverse
phase HPLC to yield the desired product. WD 2011/154708PCT/ GB2011/000879 -
105 - Exanple 77

- N-(4- {[Pﬂe%aﬂatﬂmeDEMpﬁwrcsvaaﬁenﬂyw'v)(shm,uldmymﬂyis}«mpalez) am no]

met hyl} benzyl)-L-1| euc - Prepared from Exanple 70 5NVMR (300 MHz,
d6- D|v50)yl@lwy(lmboyyl}@yethgl)smnqumeth»fl}b;pzylrubusme d, J=7.8 Hz), 7.33
(2H, d, J=7.6 Hz), 6.87 (1H, s), 6.42 (111, s), 4.57 (2H jr S) %2 (2H,

q, J=7.4 Hz 3. 67- 34048 (1HE$@\JH$9, 2 (111 M ,o "7
1.62-1. 82 Lo 1708 (BEbH app t, Y
2 3-di hydro

LC/ M. purity $08% iz 433 25 | F 10 Exarrple 78 -
-1H i soi ndol-5-yl)nethyl | -L-Ieueine Method A - Prepared froF Exanpl e 54 111
S

N-1(2-{12, 4-di hydr oxy- 5- ( propan- 2-yl ) phenyl | ear bonyl}
NVR (300 MHz, d6-DMVS0) 10.07 (111, br s), 9.65 (1H, br s) @3- 7. 51 (4H,
n,

L A O

1 O Example 66

Stage 1 — cyclopentyl N-{3-[(methylamino)methyl]benzyl}-L-leucinate
To a solution of 3-(bromomethyl)-benzaldehyde (0.513 g, 2.57 mmol) in dichloroethane
(10 mL) was added L-leucine cyclopentyl ester tosylate (1.29 g, 3.46 mmol) and sodium
triacetoxyborohydride (1.37 g, 6.46 mmol). The mixture was stirred for 30 minutes at
15  room temperature then poured into ethyl acetate (200 mL). The organic extracts were
washed with saturated ammonium chloride (2 times 50 mL) and water (50 mL). The
organic extracts were then dried (MgSQO,) and concentrated. The residue was dissolved
in ethanol (30 mL) and methylamine hydrochloride (4.17 g, 61.7 mmol) was added
followed by sodium hydrogen carbonate (4.32 g, 51 mmol). The mixture was stirred at
20 room temperature for 18 hours then concentrated under vacuum, loaded directly onto a
silica gel column and eluted with 95:5 dichloromethane:methanol to yield the desired
product (0.130 g, 15% yield). LC/MS: m/z 333.25 [M+H]"



7.04 (111, s), 4.79 (4H, m, 3.99-4.11 (211, m, 1.46-1.57 (21-1, m, 1.13
(611, d, J=6.9 15 Hz), 0.87 (611, app t, J=7.0 Hz). LCO/MS: purity >98% niz
441. 25 [ Mybnobxaepke 79- PCT/GB2011/000879
N-[(2-{[2, 4-di hydr oxy-5-(propan-2-yl pghenyl | ear bony1}-2, 3-

di hydr o- 1Hi soi ndol - 5-yl ) net hyl ] - 2- et hyl al ani ne NEt hod A - Prepared from

Exanpl e 5 300 D). 7.35 (3 7.05 (111, 6.27
<1ﬁfmsje §%yac@%qeiﬂ%3 ?ﬁ[iﬁ?’ %’ie P"é;) yél’i‘tp Fhr2-sep, (J =6. 8S?-Iz) 1.58
(6H, s), %%pli]eQKE]@hﬁboﬂylg(}n&h?l&kﬁlnd—]ﬁ‘feml}ﬂlﬂﬂﬁl l%ﬁ@itﬁatem z 413.25 [ MrHr

Exanpl e gf( i hydroxy-'5- (propan- 2-yl ) phenyl ] ear bony1} -2, 3-
25di hydr e 3 solatiors tlhd@md@cwf)&iagﬂply(ﬂ 130-g, 838 mmoNEn Hstlotomethargy@meld) f r om

iy Le7g4s(%fﬁNg/§ie(‘hs§a’B%‘%°%§ “213\{5 @?Hno 71“1‘%%%%3? @10% 06 Ghb 5 (2H,

m, 15 3land BATU3H.190)g, 0.50 kenb§1The sélutichi-®adstitded foP1 Béur(a@kbort , J=7.2 Hz).
LC/ MS: purity>98% nz/z 469.25 [ MrH 30 WD 2011/ 154708PCT/ GB2011/ 000879 -

106 - Metemparapre tlwrlé%iﬁéélrwtwr&aﬁwce gelicolumn ppgrelpedovittz,  d6- DI\/BO)

2 702, oFhmdane ncllrbt i aftid pBiG o st LG D1

Hz), 0. 8a/zA@88l25tM+«H6.6 Hz). LG/ MS: purity >98% mz 455 25 [MtH] 5 Exanpl e
82 - N[(2-{[2, 4-di hydroxy-5-(propan-2-yl)phenyl | carbonyl}-2, 3-
di hydr olH- i soi ndol- 5-y1) met hyl K- al ani ne Method A - Prepared from Exanpl e 56

. 0o THE€ 3, UBIRL I gy oy T phFentleprlonih o 70

(1H, sep(melhﬁ)ﬁnfrb)methyq:be(.m-mpudnatemmmpld_mlvs purity >98% iz 399.25
[ MFHr Ex

1 {[(2- 1?@&%?%8@%&%@“&%&5%&? Q9% 8rvh pegb s pifedposassium

di hydr o- ddbdrafd (0968 éiﬁhhﬁﬁ&l@)ﬂﬂ?ﬂl ﬁhﬁﬁﬁk%@ﬂt@@@%ﬁ}s@ﬁ(éﬂ t&b&eiohol > Met hod
A - Prepared from Exanple 60°11-1 NWR 7.02-7.52 (4H, m,

6. 44 ( 1|—mns>)1) Ele@@acson @exsgwamvacmtexsar(dzmleds\ylth Bydn@ge(nmwes e nixBIe Hz)
%Miﬁ, aé sé%lrfedrq foom t]émp%rature oVemlg(?lt then t)ne Iflask was fiti he& ¥v1tign§tor/?)gerrrl1a%d439 25
Celite added. The mixture was filtered through a plug of Celite and the concentrated

filtrate purified by reverse phase HPLC to yield the desired product (0.001 g, 3% yield).

'H NMR (300 MHz, d6-DMSO0) 9.62 (1H, s), 9.50 (2H, brs), 7.27-7.50 (4H, m), 6.90

(1H, s), 6.37 (1H, s), 5.20 (1H, t, J=5.25 Hz), 4.57 (2H, s), 4.05-4.27 (2H, m), 3.88-4.03
20  (1H, m), 3.05 (1H, sep, J=6.9 Hz), 2.82 (3H, s), 1.54-1.92 (11H, m), 1.07 (6H, d, J=7.0

Hz), 0.90 (6H, d, J=6.0 Hz). LC/MS: purity >98%, m/z 511.25 [M+H]"

Example 67 - cyclopentyl N-(3-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}benzyl)-2-methylalaninate



20 Exanple 84 - N (3-{[{[2, 4-di hydroxy-5-(propan-2-yl)phenyljcarbonyl}

(met hyl ) am nol net hyl | benzyl) -L-1 eucine Method A - Prepared from Exanpl e 66
| HNVR ( 30@0lwbiz/1sahsDVB0) 7. 46 (11-1, br s), 7.06-7.30 (#dHr/a8201160889( 1H,
s), 6.39 (1H s), 4.33 (1H d, J=13.41Hz), 3.72 (1H, d, J=12.5 Hz), 3.39
(2H, d, J=12.4 Hz), 3.05 25(1H, sep. J=6.5 Hz), 2.75 (3H, s), 1.82 (3H, s),
1.09 (6H, d, J=6.9 Hz), 0.76 (6H, d, J=5.5 Hz). LC/ ME: iﬁjg >98% m z

443. 25 [ MtHr anmpl es:5 - qa Stage 2
(2S)-[ (4-4 o dinydroxy-* -EQ)phemﬂ—t'car bonyl
(et hyl ) am no] net hyl } benzypam nol (phenyl ) et hanoic acid 30 Met hod A -

Prepared from Exanple 71 NMR (300 MHz, d6-Dwvs0) 9.63 (1H, s), 9.52 (1H, s),
7.24-7.54 (9H, m, 6.87 (1H, s), 6.37 (1H, s), 4.74 (1H s),| 4,55 (2H, s),
4.94 (2H, ABq, J=13,3 Hz), 3.05 (1H, sep, WD 2011/154708PCT/«@32011/ 000879
- 107 - J=6.8 Hz), 2.79 (3H, s), 1.07 (6H, d, J=6.9 Hz). L Ms: purity
>08% mz 463.25 [ M+1-1]+ Exanpl e 86 -

N-(4-{[{[2, 4-di hydr oxy-5- opane 2-yl ) phenyl | car bonyI }»'15 N i

(et hyl ) am no] net hyl ¥ b al ani regeMet hod r rom
0 MHz, -DMB0) 9.61 (1H <)% 50 (1H, s), 9.18
=8.2 Hz), 7.36 (2H, d, J=T¢ ), 6.88 (1H, s),
S@p,

Exanple 72 11-1 NMRo

(1H, br s), 7.46 (2H,

6.38 (1H, s), 4.57 (2K, 8), 4.11 (2H, s), 3.06 (1H, J=6.9 Hz), 2.80
(3H, s), 1.55 (6H, s), 1.09 (6H, d, J=6.9 Hz) 10 LC/ MS: purity >98% nz/z
415. 25 [ MtHr Exanpl e 87 -ampesr

N-(3-{[{$tagd1di exdil B Dm0 méthy)Hagyly-2]h thl ﬂﬂﬁ/ﬂﬁlate

(et hyl )am nol ndgtyﬁip%/% ttyi‘rénzy - 2- et hly)lt?al aﬁfl%e Met B - Prepared from

Exanpl e §72sgln *gb}omvnwhyé&ab%@@yhyﬂei@é% g22. é&mmq}) in dchdgroemane s), 6.37
g)l H 15)57(2?@]3) \(,% adfgﬁ‘"(8ﬁ“etéyzﬁj’cH?eefya??emflés%é?&g?ﬁr %%513 and) 2418 bs

[ MbHrS  sodiueX @figRk®xPorohydride (1.47 g, 6.9 mmol The mixture was stlrred at room
-{[{[2, 4-di hydr oxy-5- (propan-2-yl) enyl carbonyl} 2

(rre§ hy! ) &mPRGIYEEoRA hasish Zhencneurrsh 1e§¢cqﬂ®ﬂ@mtatﬁé o} mdpnd wa%t@dml%t hod B -

(Lt sy el kB S pERufoiE M it P08 orbati i b o7
Hz), 2. 9QMgSbi), ®hncertratdat dndPrifidtby Mlash doldfn chtdmatograpify. Bidg yV:3 LC/ M5: purity

>98% m z 441.
? heptane: e%hyl acetall_tﬂe) to yield the desired product (0.350 g, 39% yield). LC/MS: m/z

10 354/356 [M+H]

Stage 2 - cyclopentyl 2-methyl-N-{3-[(methylamino)methyl]benzyl}alaninate
To the product of Stage 1 (0.350 g, 1.01 mmol) was added methylamine in methanol
(25 mL, 8M solution, 200 mmol). The solution was stirred at room temperature for 24
15  hours, then poured into ethyl acetate (350 mL) and washed with water (4 times 50 mL).
The organic fraction was dried (MgSO,), concentrated and purified by flash column
chromatography (SiO,, 9:1 dichlorornethane:methanol then 4:1
dichloromethane:methanol) to yield the desired product (0.096 g, 31% yield). LC/MS:
m/z 305.25 [M+H]"
20
Stage 3 - cyclopentyl N-(3-{[{[2,4-bis(benzyloxy)-5-(prop-1-en-2-
yDphenyljcarbonyl}(methyl)amino]methyl}benzyl)-2-methylalaninate
To a solution of the product of Stage 2 (0.096 g, 0.31 mmol) in dichloromethane (5 mL)
was added N,N-diisopropylethylamine (1 mL, 5.7 mmol), Intermediate A (0.118 g, 0.31



25 Exanple 89 -

(29 -[(3-{[{[2, 4-di hydr oxy-5-(propan-2-yl) phenyl ] carbonyl } (nmet hyl)

anm nol netwgl2pberszogani nol (phenyl ) et hanoi ¢ aci d Met hod BpeTRre2par@os7dr om
Exanmpl e 69 1HNWVR (300 MHz, d3-l6QD) 7.33-7.54 (9H, m, 7.00 (1H, s),
6.36 (1H, s), 4.70 (2H, 30br s), 4.53 (1H, s), 4.14 (2H ABg, J=15.8 Hz),

463, 25 [ WD b (A 40 eabbmbasth HieooBiing Wik shacd ol Bomiiprpedre |

1- 13- (2- fokr 3, 1bus 'tm:quf)QféM d'é-eétw o8 a-sdickl g PEh heRElRRANHT 13-

di hydr o- 1Hi soi ndol - tﬁpl | am no)cycl opent anecar boxylic acid Method A
- Pr eparl@qptwmm@n@e@ Blsldl Nirgired poaiuct-9; 16daz, BhBQ)ieldp. DZ/MI:Hvzbr s), 9.61

(111 br &) _;é‘r? 33 (3H, m), 57.04 (1H s), 6.39 (1H s), 4.74 (4H, br
3 19@?4@’ ). 3:09 (111, sep, J=6.9 kr), 2.59-2.76 (2H m),

1785’2 06 (411, m) 1.64 (4H, m) 113(6H d, J=6.9 Hz) LC/MS: purity

>98% rn/z 467.25 I—%{

N-[2- (4-$gpd, 4:yelpn§my ;(3élkl%>ﬂdbngw@xy15)ﬁmemn -2oRpbenyl] ) (et hyl ) 10

75 124 NP ADBERHES SRl DY) S n Gy NERIRAC Leahb B ! 16756 (100,

s), 4. 45T043516t1(>12<1ﬂthe pyodust QIS thgkl3(0.69%0g, 0J=4Gmihobidn mhal Tobtae @D h2H, M), 2.79
124(6 1.06 (6H  d, J=6.9 Hz).

3H, s), 83 (211,
(LC/ VB:  pWRs %%% i@g@ewwzza@ggﬁ@@i Fm‘itrfnméi%ﬂﬂaéla@@m on carbon (0.202'g,
N- P- {(L- One pethyll-L-
Al anthe RErGN EOTIST I LW B S e PR el N0y
ppm 6. 9bhq hikturs)wasBtitdd étlrlelpmst):mpdraﬁh‘se {az 22 homs, then flaskedMyithmpifroger05 (111,
m, 2.97.(4H, m 511 49 (3H, d, J=7.2 1.34 (2H, m), 1.26
(61 1, Célbtﬁﬁf“aé aiieﬁ;% an@émlﬁ i 1&696@@5@%@@%3@?@[%5@@@% W3
1- 112- ( Zechleéntfldl MNPt By ﬁ&h%ﬁﬂn@clﬁb%%ﬁf%h& ERORONY kethy®, 3-
25di hydr o- 1Hi soi ndol-5-yI") et hyl | am n02 cyc ent anecar boMyI ic acid
acetate:heptane) to yield the desired product (0.009 g, 4% yield). R (300 MHz,
1S d3-MeOD) 7.19-7.40 (4H, m), 7.02 (1H, s), 6.35 (1H, s), 5.20 (1H, m), 4.66 (2H, m),
3.63 (2H, s), 3.16 (1H, sep, J=6.9 Hz), 2.96 (3H, s), 1.56-1.98 (8H, m), 1.35 (6H, s),

1.12 (6H, d, J=6.9 Hz). LC/MS: purity >98%, m/z 483.25 [M+H]"

Example 68 - cyclopentyl 1-[(3-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]|carbonyl}
20  (methyl)amino]methyl}benzyl)amino]cyclopentanecarboxylate

Stage 1 w9 Stage 2 H\/©VH ,O
—————— & N —— . - 0
Br. 20 [o]

|Stages
PeUB Ve oA 2D
O N N o Stage 4 0
HOL T BnO
OH OBn

Example 68

Stage 1 - cyclopentyl 1-{[3-(bromomethyl)benzyl]amino}cyclopentanecarboxylate -
To a solution of 3-(bromomethyl)-benzaldehyde (0.467 g, 2.44 mmol) in dichloroethane
(20 mL) was added cycloleucine cyclopentyl ester (0.802 g, 4.06 mmol) and sodium



Met hod B - Prepared from Exanple 63 1HNVR (300 MHz, d3-MeOD) 7.45-7.12
(414, m, 6.38 (1H, s), 3.11-2.98 (211, in), 2.43-2.25 (2H, n), 2.08-1.80
(811, m ,wd.2B2/6tds d, J=7.0 Hz) LC/MS: purity >98% rnkzTA30{1Mob¥7930 WO
2011/ 154708PCT/ GB2011/ 000879 - 109 - gyethod B - Prepared from Exanple 75
1HNMR (300 MHz, d6-DMBO) 9.70 (1H, br's), 6.99 (111 s), 6.37 (1H, s), 5.23
21-3.56 (4H, n), 3.10 (1H,

gé? See. ‘gaﬁi?tzb f‘%’ﬁdﬁgﬁél&&@%m‘i’hﬁ?’m CWE&E‘I@WPO@ 11 (3H, d,

éxgm%l szaeglp_gra%"re €8 héhrs, I& poured#ido ethi¥ MRateR 00 In)t.) 338 WastldavidP3- 25 [ M+H]

N-(1- 112$a4urdieblyﬁdm¢yuxﬁc(1}mndp aolugory (3 when$d indar Bbe wg)apycrfragtwld vas @ried

1) - L-1 Met h f 76 101H 0 MHz,
46, oveo) i Ga" Eniptiedgnd §RRiE By bR gRBh fnidad R RIDL 30, 0 )
6 36 { 1Hpe f‘izine e”ohylac&ate) (o@l'éldfﬁﬂe de@n&?pl(oliﬁbt (egss ngmgqérH)) ,Ld/m?w&z 34 (2H,

1.59- 12 (6H, d, Hz) , 2°(61-1, d, J=5.6 Hz).

Ldlvs pe80/382 rﬂz 379 [M+Hr 15 Exanpl e 96 ;
N-(1-(12, 4-di hydr oxy-5-(propan-2-yl)phenylicarbonyl }pi peri di n-4-
yl)-L-leucine Method B - Prepared from Exanple 1 | HNVR (300 MHz, d6- DVS0)

9. 55 (1HStaRe ZS)cyclﬁpéh&yI1l{l.%[(bfetl@)lamﬁuﬁﬂae(h%‘]beﬁiyl}zﬁnﬁ@)@ildpeﬁﬁane3 86- 4 14
(2H, m), 3.59-3. Hon, 3.14-3.23 (111, n), 3.06 (1H, sep, J=6.9 Hz),
202. 83 (gari?oxxfateJ S Hz). 1.86-2. 09 (2H m, 1. “3501 85 (5H m, 1.10 (6H,

>980 J)_?ge rgdL%%of Tsifé‘ge ‘ij(O ggge‘l W)ngbo(?) Wik ik rrgz'thy}arﬁm% iffethah& MS: purity
N-(1- 1[ 2(26 . ipdsoksio 200mapal. Thy kplptiemyby ctmdiyddm lqmqrelraiune-fdf 24

a6 Dhs) P g g ity Y aggfie (5 ) o wpHy S Dok Comes 0 810 (114

s), 6. 36Tl§e1c3f dnic li’lractff'an was @t@édﬁl\lés@; "éon@éntl%)ed a%d %ﬁrlﬁe@ﬂy ﬁgfﬁ cdﬂmn 3.06 (1H,
sep, J=6.8 H), 165 (2H, m,
1.51 ( 61th0@)1t0g1]apmﬁ (fél@z{, 9:4f d1chloromethane methanol then 4:1

15  dichloromethane:methanol) to yield the desired product (0.173 g, 17% yield). LC/MS:
m/z 331.25 [M+H]"

Stage 3 - cyclopentyl 1-[(3-{[{[2,4-bis(benzyloxy)-5-(prop-1-en-2-
yl)phenyl]carbonyl}(methyl)amino]methyl}benzyl)amino]cyclopentanecarboxylate

20 To a solution of the product of Stage 2 (0.173 g, 0.45 mmol) in dichloromethane (5 mL)
was added N,N-diisopropylethylamine (1 mL, 5.7 mmol), Intermediate A (0.142 g, 0.38
mmol) and HATU (0.206 g, 0.54 mmol). The solution was stirred at room temperature
for 1 hour, then loaded directly onto a silica gel column and eluted with 1:1
heptane:ethyl acetate to yield the desired product (0.243 g, 78% yield). LC/MS: m/z

25 68725 [M+H]"

Stage 4 — cyclopentyl 1-[(3-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}benzyl)amino]cyclopentanecarboxylate (Example 68)
To a solution of the product of Stage 3 (0.243 g, 0.35 mmol) in ethyl acetate (10 mL)

30  was added potassium carbonate (0.353 g, 2.55 mmol) and palladium on carbon (0.213 g,
10%, 0.2 mmol). The reaction vessel was evacuated and filled with hydrogen twice.

The mixture was stirred at room temperature for 24 hours, then flushed with nitrogen.



30 J=6.8 Hz). LC/MS: purity >98% mniz 365.25 [ MrH WO

2011/ 154708PCT/ GB2011/ 000879 - 110 - Exanple 98 -

N-(1-1[ 2, wodbhydumgy- 5- (propan- 2-yl ) phenyl ] car bonyl } pi pecirdiBe /000879
yl)-L-valine Method D - Prepared fr0|§14ExarrpI e 3 |HNWR (300 MHz, d3-Me0D)
698(1H s)636(1H s)433(1H s), 02(1Hd5J36Hz)337
(1H, 1 J=13. ?u(o t, J=12,8Hz), 2.42-2.29
( 1H éﬂ&%w %P-i}defi ang ﬂfzrneﬁltl}f? ﬁ“freﬁlt ogh aﬁiug of Ceditq. 1Hje fltratgowasy )

[MHr 1&;&%at69andé)u9i9ed€51ﬂ§sh RumT ehrBiadograpfey YO, PHB lethy1 100% nfz 379

(2S) - 1( lackfazs: hspdamytirymlyl -tBe desired arodRety(0)0d hen9¥4 yeldp o/ NMR (300 MHz104- yI ) ani

v Ps SO RS 735 . Rt al oF s B, ST RIEHR et SBo Ly o
S)., %971@7%(%6 IG’QLH 3e 21—693&)1268 2@5@% iln? 1(.3811.99) , 2 95 (2H m, 2.25
(2H, m t, 18 (6H, d, J=7.0Hz). LC/ MB:

purity 106% m&slﬂﬂ IMBJTM Z) Ek§r‘MSep11r0®>98%, m/z 509 25 [M+H]

N-(1-{12, 4-di hydr oxy-5-(propan-2-yl)phenyl | car bonyl } pi peri di n-4-

yl)-L-al anine Method D - Prepared from Exanple 5 20NWVR (300 MHz, d3-MeOD)
6.98 (1HEx#mh 1e€6936cy(clbben@l (2&[@{[Qmﬂ-dmydﬁt)xy ﬂ{@.%paﬁmyl)phengzm 2Hz), 3.53
(1H, m, 3. 18 111, dt Hz), t, J=13.511z), 2.16
(211, d, carbopyl thyl)_arem@hnetha"}}begzad@mlapﬂ(pbenyjmhwy 1.19 (6H, d,

J=6. 8Hz) LC ME: urlty >98% m z 351 [ MtH] 25Exanpl e 101 -

N-(1-1[ 2, 4-di hyd -5- (pr opan- 2y|)pheny||bqny|}p ridin-4-

y1) - L- phenylfal ani he et hodg.[) - Prepar € NVR (300 MHz,
d3- Me0D) *'h (5H, m), 6796 (IH —"s)s8no (1H S 4 30 (3H, m, 3.11-3.24
(4H, m, 2. 1-1, br s), 2.13 (2H, J=12.0 1.75-1.47 (2H, m, 1.18
(6H, 30 d, Jsv.!0OHz). LC Ms: pur|ty 1000 z 427 [MtH WO

2011/ 154708PCT/ GB2011/ 000879 -

Stage 2

J

OH

10 Example 69
Stage 1 - cyclopentyl (25)-[(3-{[{[2,4-bis(benzyloxy)-S-(prop-1-en-2-yl)phenyl]
carbonyl}(methyl)amino]methyl}benzyl)amino](phenyl)ethanoate
To a solution of Intermediate H (0.128 g, 0.25 mmol) in dichloroethane (10 mL) was
added L-phenylglycine cyclopenty! ester tosylate (0.199 g, 0.51 mmol) and sodium

15  triacetoxyborohydride. The solution was stirred at room temperature for 90 minutes
then loaded directly onto a silica gel column and eluted with 7:3 ethyl acetate:heptane to
yield the desired product (0.154 g, 86% yield). LC/MS: m/z 709.25 [M+H]"

Stage 2 - cyclopentyl (25)-[(3-{[{]|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
20  (methyl)amino]methyl}benzyl)amino](phenyl)ethanoate (Example 69)



Exanpl e 102 -

N-(1-1[ 2, 4- di hydr oxy-5- (propan-2-yl )phenyl | car bonyl ) pi peri di n3-y1)-L-1leucin
e Met hod wo-2ofrepased from Exanple 7 11-1NVR (300 MHz, a8TME2D)1/00068 ( 1H,
s), 6.37 (1H, s), 5.19-5.07 (1H, rr) g4.48-4.29 5(1H, rr) 4.02 (2H, br s),
3.39 (1H, br s), 3.23313(211 m, 2.37-2.18 (211, m), 1.76- 1.584 (511,

F)wkﬂl;_lg 062|1_| @}gm] gtﬁthgg_'rzo)duct of tage 19(%) 1(59 , 0. 25)mmol in ethylpucfetlattey (185%2 mz 393

N-[(1-1 |
oyl ) ot Be oo an cRBRAERIZS Ky LY RR) FRRRR RS Ol (300

MHz,  d6- [wm) 1bne®IY. 1Fhe mactmp VeSBehﬁfaQ evatatbd ang fillgl \Sﬁh @gdmgemtrmse), 6. 82

gég: S): eg Jf%{ %églgs 0?)1%( Iﬁlf-)ft vsa%%u@dlwébmzrgée F)e 1telw d% (?é\']d( 23 07 (1H,

1.10 6|'the%1xﬂ1re7ﬁﬁ’erbﬂihro 2%, (a3d whsheh w&lr@ddhnb‘iia) ethyl £21aS¢30 L), J= 6.3 HZ)-
LC V. purlt%IaS% mz 40 25[ M+-H] + Exanp

N-12- ( 1- Thefi tﬁ\ﬁmﬁgxﬁ@lqdﬁ@dp%ﬂlz #svﬁwa%qté%@%aﬁm)w&){ diln4-yl) et hyl |
-L-1 d 8

6. Dvso) SEG PN aoMIORERS B p TSR B 77 018 MBH A RT )
6 34 (1I-(II-§)5) 6369(1}145)1500291)8@11 n@, $82((znﬂs)t4 24E81,9, 9.8 13) %&(QZH SSsz)
o 92 (3I—F)’ I3 3JH@ 19|L1z3)09 @Hggl)(%&ll (%H SJ,JGﬁ%lﬁ%)(ffHuv) I\]’E‘B(&&(ﬂt ‘@%b}@)

421. [ g e -
N- ( 11%?[ Zt@ﬂh @gr ox?/y/ propazr? [%/I ylﬂ phenyl ] car bonyl | pi peri di n- 4-

y1)-L-norl eucine Method D - Prepared from Exanple 10 11- INMR (300 Mz,
d3- Me0OD)_7. 00 (1H d,, J=3.8

(1H, 1. 99 30(2H,_ h
3. 28- 2. gbreparationof Exagple 7 )mﬁyc? tg 63(41&5@ %En‘ﬁydmxy (m%&néz E4SH)
M i Lo yqcarimzyﬁmmgs?m,oqm%zh,(.ﬁnlmm--L feGkiSie PUTity 96% trz/z 393
N—111124dhd 5- -2- I b [ Tw d - thyl |l -
g e S S S A A AL

6.96 (1H, s)7 6.33 (1H s), 4.19*,2H , 3.24 (1H m,
l513993

,LVQ/\HOD L St o»‘:\/@A”oD

[¢)
OH oBn

Example 70

15  Stage 1 — cyclopentyl N-[4-(bromomethyl)benzyl]-L-leucinate
To a solution of 4-(bromomethyl)-benzaldehyde (0.940 g, 4.72 mmol) in dichloroethane
(20 mL) was added L-leucine cyclopentyl ester tosylate (2.40 g, 6.4 mmol) and sodium
triacetoxyborohydride (2.53 g, 11.9 mmol). The reaction mixture was stirred for 1 hour
then poured into ethyl acetate (300 mL). ,i"he organic fraction was washed with

20  saturated sodium hydrogen carbonate (100 mL, 3 times 50 mL) then dried (MgSOs),
concentrated and purified by flash column chromatography (SiO,, gradient 0-3%
methanol-dichloromethane) to yield the desired product (1.504 g, 83% yield). LC/MS:
m/z 382/384 [M+H]"



5 3.18 (1H, pentet, J=6.9Hz), 2.97 (2H, t, J=12.0Hz), 2.67 (2H, m, 1.91
(44, m, 1.36 (3H, d, J=6.9Hz), 1.28 (1H, m, 1.18 (6H, d, J=6.9Hz). LC/ ME:
purity 98%o 2011215868 [ MtH] + Exanpl e 107 - PCT/GB2011/000879

N[ (1-1[ 2, 4-di hydr oxy- 5- ( propan- 2-y|_%@benyl | ear bonyl } pi peri di n-4-

10yl ) met hyl | - L- phenyl al ani ne Met hod Prepared from Exarrpl e 23 11-1 NWR
(300 MHz,_ d3- 1 s), 4.14 (4H, m,
3.23 (2HStAge 2> OQ‘ZHIP]/]#F}{" léms@Yfamew ‘hﬁﬁéﬁ"’@l}gﬁl cinatesg (5H m), 1.17
(6H d, P5hs hzan of it Wbt S fff?S(WgZ 3otk thaiél BERDIeas108 -

N- [(14[ 2,4- d| hydr oxy- -émro an henyi'| ear bonyl } pi peri di'n- 4-

Anet hy 1 1added sediytamike hi cmomd@ﬂe e?@mmolhazslambum lwgrqgtnmbam(t@oo VHz,

d6- DVB0 76 1 3. 34 n) 20 3.05
(1H, pe)(t166t9 }E)é 'B‘ﬂ?i) e 34 {‘J&%Wa?w%ti“%agéo"éﬂg'mﬁ%d °f2""§ m, 1.65 (5H,
ban) 5 1. cbhcéntHtedindedvAR9uinbind 16hded dfted nto is@i%a g@ﬂ‘éollﬁin e@at&é wigH, m.
LOMS: purity 98%. mz 407 [ M+H|

N ( 1- { [ 21:9 msithapgh dighlosmethassdn yzel@/rhﬁplﬁ@rgdl nr@@wbéfhwq ®iPEpivigld):- 4-

25y1) - D +P d f Exanple 12 NWR (300 MHz,
oShaon MG EIE ) TSI S B Ul S 8
J=7.0Hz), 3.18 (2H, m, 3. oo (3H br s) 2. 29 2 03 (4H nm, 2.19-1.56 (4H,

m, 1.18 (6H, d, J=7 Q) Ity 100% nz 393
[ M+Hr 3oStEg%1$rp|°§clfmentyl @y{{{laﬁewyﬂbsm(quy()t%(wmlnwhy»yhsnx br opan- 2-

ggi%@i?4¥6§@f%ﬁ%@i 306@%8“6’1}?%2)]“ -laﬁuog IS Prepar ed from Exanple 13

| HNMR ( 3D0a MimtiordaE Intedibydi6ted (¢ 138Lg, (57 mfoBBin @dichldromeihanel(182nLPwas br s) |

4.05(1H, 3,57- 4- 3.10-2.92 (2H, m,

2 26 2. oo e mryaued ob5iaga 20 120 5. S waiell NiNeBistmey PpaBie (ks (311 b

[S?va]l égsaﬁﬁlldel) ?{f)ﬁr(iﬁ 0261%) 0.0%4 1808 84 EBC 20947,-0.49MBY). Pitfel sbMiti84% m z 433

N- [ 2-(1- \{vgsgstmeduahmwyxpsm(tm@pamgzn yhemdadsgd dlmﬂbonbpla}q@hlmei dolnmny| ) et hyl |
| Pr. d. f 40,10 ,

5. oDy B 38 Sk e Rpgol G0 pehelE TR fesfta sl Gdpd ey

64% yield). LC/MS: m/z 689.25 [M+H]"

Stage 4 - cyclopentyl N-(4-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}benzyl)-L-leucinate (Example 70)

20  To a solution of the product of Stage 3 (0.081 g, 0.12 mmol) in ethyl acetate (5 mL) was
added potassium carbonate (0.057 g, 0.41 mmol) and palladium on carbon (0.046 g,
0.04 mmol). The reaction vessel was evacuated and filled with hydrogen twice and
stirred for 90 minutes. The reaction was flushed with nitrogen, filtered through Celite

, and washed with ethyl acetate. The filtrate was concentrated to yield the desired

25  product (0.040 g, 66% yield). "H NMR (300 MHz, CDCl3) 7.36 (2H, d, J=8.1 Hz), 7.24
(2H, d, J=8.1 Hz), 7.09 (1H, s), 6.36 (1H, s), 5.23-5.30 (1H, m), 3.84 (1H, d, J=12.8
Hz), 3.67 (1H, d, J=12.8 Hz), 3.30 (1H, t, J=7.3 Hz), 3.30-3.20 (4H, m), 1.57-1.99 (9H,
m), 1.50 (2H, t, J=7.1 Hz), 0.97 (6H, d, J=6.9 Hz), 0.92 (3H, d, J=6.6 Hz), 0.86 (3H, d,
J=6.6 Hz). LC/MS: purity >98%, m/z 511.25 [M+H]"

30
Preparation of Example 71 — cyclopentyl (25)-[(4-{[{]2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}(methyl)amino]methyl}benzyl)amino](phenyl)ethanoate



s), 4.00-3.81 (1H, m, 3.27-2.79 (12H, n), 1.78-1.50 (4H, m, 1.19 (61-1,
d, J=6.8Hz) LC/MS: purity 100% m z 455 [ MtHr Exanple 112 -

N-K1-1[ 2, wodbhydumgy- 5- (propan- 2-yl ) phenyl] carbonyl } pi pericB20t1400879

15yl )methyl | -L-val ine Method D - Pregqred from Exanpl e 29 11-1 NWVR (300
MHz, d3-Me0D) 6.96 (1H, s) 6.34 (1H 's), 4.21 (2H, m, 3.92 (1H, nm, 3.18
(11-1, pentet, J=6.6Hz), 3.01 (411, m, 2.37 (1H m, 1.90 (3H m, 1.35

(2H, m, 1.19 (911, m, 1.08 (3H, d,ﬁ.gm). LG/ MS: purity 95% miz 393
|
|

[ MtH 20 Exanpl 8- (2.9-cycl oh 15{12, 4- di hydr oxy- 5- (
y1) phenyl | % i pi g%ni di n- 4@‘%

t hanoi &.aci d NEt
from Exanp 14 I'HN d3- MeOD) 6.98—(1H~ s) ("1%1,
(2H, br s), 400-3.87(21n), 3.18 (1H, dt, J 13 8Hz) , 300(2H
t, J=12.4Hz)™ 2.17 (2H, t, J=1T4T0Hz), 2.02 (211, d, Hz) ,

1.92-1.56(911, n'), 1.47-1.30 (311, m, 1.26 (2Ht, J=% 2Hz), 1.19 (611, d,
J=7.0Hz). LC/I\/IS purity 97% mz 419 [ MtHr Exanpl e 114-

pERa R R e B T

N-[ 2- (1-{i)pheny qbzmbdhpwnéh&nmnﬂﬂm%th l}benzyl)ammo!(phenyl)ethanoate
yQphenyl 1 car bonyl } pi peridin-4-ypeth ]l ani nat e
2011/ 154Yossdwiapointyrmedisted (O 1@&4, 21 mmaql) i lopethanel0 mB) weoD) 6. 94

3213 o ytted Etidiphting dobeindlbutbognd (e fnpBhiandsdub7h M o v

purity &?%etéWbZ)r&@&ln{lW 83%, Exwmh@l)llﬁlemlxture was stirred at room
O-tert-butyl-NJ[2-(1- 4- di hydr oxy-5- (pr opan- 2-

yl) phenyqenwsﬁaﬁaﬁwt}lmlkﬁfrlp@rrﬂe@aty e ﬁ9llﬁun}9ds@ﬁil Reurke inip gthpl aceqtesnd ed from

o2, S pnE e balfpitoni PG (3ites o SThe chgithe ERbioPyes © 01 (1

J=4. 3 HzJdrieddMgB(B,),Gbnéechirated ahd perified by flath @ludan chrdmtbgPaphy (S$ifk, 7:3) , 4 368
i 87 o@?ﬁ@lﬁet@ ac{%g %B 13&5@%%@@? m%eﬁ%xwéisth% éﬁﬂe?é&% 2%2516H

(28) CyCiw@@ﬁélcﬂi@MSZnﬂzmdemm% (propan- 2-
yl ) phenyl ] car bonyI } pi peridin-4-yl) rret hyl j am no} et hanoic acid 15 Method D -
Prepared from Exanple 30 11-1NWVR (300 M—Iz d3- Me0D) 6.96 (1H, s), 6.35 (1H,

%), 4 23shaEh: luprlis Dogolabath s Surolaidiinety s, (i ertet
J=6. 9Hz) carbﬁ‘ﬂﬂ*fﬁmd@h‘imﬁlﬁm%f—l%th'ﬂ}beﬂ%ﬁ)ﬂnﬁhbﬂ(phenyl)ethanoate (Example 71)
15  To a solution of the product of Stage 1 (0.221 g, 0.31 mmol) in ethyl acetate (10 mL)
was added potassium carbonate (0.140 g, 1.01 mmol) and palladium on carbon (0.140 g,
10%, 0.13 mmol). The reaction vessel was evacuated and filled with hydrogen, then
stirred at room temperature overnight. The reaction was flushed with nitrogen, Celite
was added and the mixture filtered through a plug of Celite. The filtrate was
20  concentrated to yield the desired product (0.035 g, 21% yield). 'HNMR (300 MHz,
CDCl;) 7.23-7.43 (10H, m), 7.09 (1H, s), 6.34 (1H, 5), 5.21 (1H, m), 4.72 (2H, s), 436
(1H, s), 3.77 (2H, s), 3.08 (3H, s), 3.06 (1H, sep, J=6.9 Hz), 1.43-1.92 (9H, m), 0.98
(6H, &, 1=6.9 Hz). LC/MS: m/z 531.25 [M-+H]" i

25  The following compounds were prepared in a simiar fashion to Example 71

Example 72 - cyclopentyl N-(4-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}benzyl)-2-methylalaninate



20 Exanple 117-

N-[(21-1[ 2, 4-di hydr oxy-5-(propan-2-yl ) phenylicarbonyl }pi peri di n-4-

Aret hyll-weorretimshagani ne Met hod D - Prepared from ExanplpeT®32011/0008721- 1NVR
(300 MHz, d3-MeOD) 6.97 (1H, s), 3%9g(1H, s), 4.24 (2H m, 3.18 (1H
pentet, J=6.9Hz), 3.01 (4H m, 2. 06 ng m, 1.89 (2H, m, 1.62 (6H, s),
1.36 (2H,_m, 25 1.18 (6H, d, J=6.9Hz). LC/MS: purity 98% nfz 379 [ MM+
Exanpl e 1Prgpared from Intermediate I and o, 0- dlmethylglycme cyclopentyl ester tosylate

N-[(1-112, 4- di hydr oxy- 5- (propan- 2-yl ) phenyl i carbonyl | pi peri di n-4-

yl ) met hyII-L serine Method D - Prepared from Exanple 33 3011-1NVR (300 MHz,
d3- Me0OD) '}BNMR(SﬂﬂMsH)z, CBCH 7(2D-7.42 ) 4H AnR T .062H]2 (BH, md), 628((BH, s)n.283. 21 ( 1H,

116 o HEntavedym s il s A8l Lol il g s T2 ™
S ten eats p

car bonyl } pi perl d| n-4-yl)nmet hylR-serine Method D - Prepar ed from Exanpl e 34

(2h 1n)NN§seﬂ>f om ¢f E’gagﬁﬁﬁ%) e%‘%‘gtypvd?)(t‘mgﬁi‘f‘ﬁ&"@ﬁéﬂf‘%ﬁ?"' oo kzﬁ ”
anyﬂlarblan?ﬁ(nﬁ@ﬂa}l{aﬁ)no]ﬁleﬁ%lhﬁl’t‘nyﬁetﬂﬂg -Aetlylalafinlf® purity 98%

mz 437

(25)-{[(1- ([2 4- di hydroxy 5-(propan- 2-yl ) phenyl] carbonyl) 1 o

pi peri di n pdihyl i ami no}(anm G...aCi d Meth <NPrepared from
Exanpl e Y (30 6.8 11, s), 6.33
(111, 7 (111 s), 4.20 (211, m, 3.17 (1H pente J=6.9Hz) ,

3.01-2 81 (411 m, 2.05 (111, m, 1.82 (2H, m, 1.32 (2%l m, 1.17 (6H,
d, J=6.9Hz). LC/ MS: purity 98% mz 427 [MH 15 Exanple 121 -
N-12- (1-1[ 2, 4- di hydr oxy-5- (propan-2-yl) phenyl | car bonyl } pi er| di n4-yl)ethyli
-L-yaline Method D - Prepared from Exanpl e 46 111 NMR (300°®¥Hz, d3- MeOD)
6.84 (1H, s), 6. 22 (111, s), 4.89 (1H, s), 3.54 (1H, d, 20J=11.9 E

(2H

3.42-3.46 (1H ), 2.92-3.12 $2H~\m), 2.85 (3H t, J=12 Kz
br. s), 153173 wv 11, s), 1.05 (414 .\ .94

J=6.8 Hz) LC/ MS:o 100%' nz/z 407. 28%f MtH _

0oBn
OH

Example 73

10  Stage 1 — 2-{4-[(methylamino)methyl]phenyl}ethanol
To a solution of 4-(bromomethyl)-phenylacetic acid (0.586 g, 2.36 mmol) in
toluene/tetrahydrofuran (10mL/8mL) was added borane-dimethylsulfide (4.5 mL, 45
mmol borane). The mixture was stirred at room temperature for 1 hour, then quenched
by careful addition of water (50 mL). The mixture was poured into ethyl acetate (250

15 mL) and washed with water (50 mL) and saturated brine (50 mL). The organic fraction
was dried (MgSO,) and concentrated. To the residue obtained was added methylamine
in methanol (20 mL, 8M solution, 160 mmol). The solution wasgst'irred at room
temperature for 15 minutes, then concentrated under vacuum and used without further
purification. LC/MS: m/z 166 [M+H]"

20 .
Stage 2 — 2,4-bis(benzyloxy)-N-[4-(2-hydroxyethyl)benzyl]-N-methyl-5-(prop-1-en-

2-yDbenzamide



Example 122 - O-tert-butyl-N(1-1[2, 4-di hydr oxy-5-(propan-2-yl ) phenyl ]

25car bonyl } pi peridin-4-yl)-L-serine Method D - Prepared from Exanple 17
| HNMR ( 30®0lebiz/1se®38MeOD) 6.98 (111, s), 6.34 (111, s), #ce@&2miilooodyy s),
4.28 (2H, br s), 3.88-3.63 (2H m, 3956 3.25-2.84 (3H, m, 2.11(2H m,
1. 64(3H, , 1.24 (9H, s), 119(6H d, J= 70Hz) 30 LG MS: purity 100%
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car bonyl g I il d f
Seampl o 3B, Hﬁ“ﬁﬁ*@&w%ﬂ“%@%%Wgﬁé@ﬁﬁ%’m“ 3007 mRcad, o0 1o,
(2H, m ,HAT&7(1(08g, Mmmo)), The 1@ix(uteiwasg)stimed al vdor3 tadzperataredor B3 Baurg,1H, ),
2.91 (1 54 .16-1. 39 H.. : 13 (6H,

. 3=y omeh poirsd 8 eibacelite o me T orgits Pg]}ra@tzwgbwh%x’lﬁ%z%cl[ Vi
Exarmj e goddtion (szes{sbznmlaﬁcimlsodmﬂﬂ X8 SR SPEsU-BLY, hhie e%%,

10car bonyl } pi peri di n ) et hyl Jam no ; phenyl ) et hanoi ¢ aci d thod E -

Pr epar ed aqﬂ@mvasmsﬂéMBéOul conqgeRtrated urifegrg- yefitish cplugg chrapgatogiaphyny) | 6. 94

LI 3 ostoRil: et abitacd) 6 3ibdhe Poppelprpdul i f 8RS viga B 2 1) o
(6H, d, o) OLENIS: WG/IWB2SIMEHY 99% nfz 441.25 [MrHr 15 Exanple 125 -

N ( 1-{12, 4- di hydr oxy- 5- (propan-2-yl ) phenyl ] car bonyl } pi peri di n- 4-
yl)-L-serine Method D - Prepared from Exanple 18 IH NVR (300 MHz, d3-Me0OD)

S S gl Syidin Bl (3 ifofgo g Abdfs 7.0 21 UL
2 1_9 ( 2I-M)phen&t}&zirbi’)hyl)}(méth@[)aﬂmﬁﬂn(eﬂiyl}pﬁenyl)eth?l]{%ﬂﬂathydhlaﬂmﬁtd)Hz) LT ME:
RLJE I3t )[/( Oohg pio cﬁ9é$t%&g,5%0 ?ﬁ, %ég CE& tlln%TC romet ?10 2]6d) wasCch(legpent y!
25phenyl l')S%fIQQHiW peRb@RaAH 0980/ b)@%ﬂ%bp AR ¥htidn WaY SRR r 30 minutes
then quenched by addition of 1:1 saturated sodium hydrogen carbonate:saturated
15  sodium thiosulfate (10 mL). After stirring for 5 minutes the mixture was extracted with
dichloromethane (2 times 100 mL), and the combined extracts were dried (MgSO,) and
concentrated. To the residue obtained (crude aldehyde) in dichloroethane (10 mL) was
added o,a-dimethylglycine cyclopentyl ester (0.260 g, 0.66 mmol) and sodium
triacetoxyborohydride (0.215 g, 1.01 mmol). The mixture was stirred for 1 hour, then
20  quenched with saturated ammonium chloride (50 mL). Product was extracted with
ethyl acetate (2 times 100 mL) and the combined extracts were dried (MgSOs),
concentrated and purified by flash column chromatography (SiO, 3:1 ethyl
acetate:heptane) to yield the desired product (0.077 g, 37% yield). LC/MS: m/z 675.25
[M+H]
25
Stage 4 — cyclopentyl N-[2-(4-{[{[2,4- dihydioxy S-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}phenyl)ethyl]- 2-methylalanmate (Example 73)
To a solution of the product of Stage 3 (0.077 g, 0.11 mmol) in ethyl acetate (10 mL)
was added potassium carbonate (0.201 g, 1.45 mmol) and palladium on carbon (0.023 g,
30  10%, 0.02 mmol). The reaction vessel was evacuated and filled with hydrogen twice,
then stirred overnight. After purging with nitrogen, a second portion of palladium on

carbon (0.075 g, 0.06 mmol) was added, and the flask evacuated and filled with



Stage 1 - N-13-1(1-1[2, 4-bi s(benzyl oxy) -5-(prop-1-en-2-yl)phenyl]carbonyl}
pi peridin -4-yl)am no] propyl }-L-1eucine WD 2011/ 154708PCT/ GB2011/ 000879 -
117 - Towe stirsumd solution of Internmediate C (0.200 gpco:GEmmlops79as
added sodi um triacet oxyborohydride (G4}36 g, 0.64mmol) and cycl opentyl

N- ( 3-ar ni nopropyl)-Ll eucinate (0.110 g, 0.43mmol) under a nitrogen

at nospherge.. The reaction was stirred for 2 h%ﬁrs and then Eart,itioned

bet ween wWAYAEPEEH Alisea houp tierraiont FSseiTwes Brgerhivith nitpgen andithe iXp%e at ed and
t he aque WM ﬁ)ogp i ayers were
dried ovg;{érﬁlggﬁs%fla@{aﬁ ltgor[@g%tée&ng%g%acmﬂ\}g%uo t%&gg\?geﬁet%ﬁgb%%duct as a
yel | ow 0{0.05g, 4% wisld)s 8d NMRt(Be0 Neiat, CR@p TR e-A36 (4 Hm),7ed9-pad (FHcat i on.

N5t DG ettt Ehet B AR R s (1 A AR THL m), 1.23-

pi pers di n-94-yYPahNo 9Py (6H lin). qg@m&t@rigfxm,l R/z486 )5 TherHy dr ogenat i on of
the product obtained in Stage 1 to give anpl e 126 was perforned as
described for Exanple 1. 11-1 NWMR (300 MHz, d3-Me0D) 6.96 (1H, s), 6.34

(111, s) . 5.35,.(1 . 2H, . 3. 1H 4, J =

6. 6Hz) 5?&%“’?&&!} ﬁn??;'ﬁ!’égﬁ‘(z?f&i}ﬂ#%.’\%aé’(’gh'g’#j]”}d'i‘%g‘!‘yi%%&é’ig‘ “'ny, 1.37
(2H, m, yhphényiRhrbohyllpybrodidin-2-yljRthyB.-lducinhte 5. 7Hz) LCO M. purity 95%
rn/z 532 [ MtH] Exanpl e 127 -

N-13-[ (1-1[ 2, 4-di hydr oxy-5- (propan-2-yl ) phenyl ] car bonyl } pi pe in 20
-4-yl)am no] propyl )-L-l1eucine Methmd D - Prepared from Example 126 11-1 NWR
(300 MHz, d3-MeOD) 6.96 (1H, s), 34 (1H, s), 4.25 (2H, 03.93 (2H, m,
3.18 (511, °.99 (4H, m, 2.18 (i2 m, 1.99 (3H, m, 34 [(2H, m, 1.19
(611, d, b 6/8Hz), 1.9Re(6H, t, N5 7Hz), 086862(2H, m. VE: Npurity 95%
YS HSP90 enzynme assay
ence) assay i s used d4Q
interaction o# t'he conpounds w t hTH3P90. The assay nggsunes binding of

bi oti nyl at ed Gel dananyci n (bi o- GW8"Bl onol , # El -341, 1o A9199a) to human
reconbi nant hi s-tagged HSP90a (HSP90; Prospec Technogene,=#H8P90, | ot:

OBn

Stage 3

HO

OH

_ Example 74
10  Stage 1 — [2,4-bis(benzyloxy)-S-(prop-1-en-2-yl)phenyl][(2R)-2-
(hydroxymethyl)pyrrolidin-1-yljmethanone
To a solution of Intermediate A (0.342 g, 0.91 mmol) in dichloromethane (10 mL) was
added a solution of (R)-1-pyrrolidin-2-yl-methanol (1.00 g, 10 mmol) in
dichloromethane (3 mL), then triethylamine (1 mL, 7.1 mmol) and EDCI (0.660 g, 3.43



- 118 - 260HSP9001). A signal is generated by fluorescence resonance
energy transfer froman Europiumcryptate | abeled anti-his antibody

(anti - hi sw8;20Gislwioe | nternational, # 61H SKLA, |ot: 33VPpcrics2bh@00879

HSPO9O- G\t biotin conplex to a fluor es_clg?ge acceptor (allophycocyanin) |inked
to streptavidin (SA-XL; G sbio International, # 610SAXLB, 5lot: 089).
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384 wel | | Co 3710)
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bi 0-GM wi t he., SA- i.S ad wel s and incubated for 20 hours. All
i ncubati & J&V‘é"ﬁ&%@%‘f@%}%@ﬂ}fﬂ erature. The final assay volume is
50g1/4vel | . The final concentrations in the assay are: 50nmM Hepes pH 7. 3,

50nMM NaCl, 100nM KF, 1nM EDTA, 1nM DTT, 0.1% Triton- X-100, 1nM4OnM HSP9O,
40nM SA- Xage ZorayiclopentgliV-{{6R)-1-{[2cbhisthenayrlozy)eS-(propol-vod-i n DVBO,
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and MNO cells) in 50111 of culture ium (see below for details). 24
Hour s | atesidu®Obtained{crudhealdehydelindlighlerathae (1 mhewasnaddedddicuemé s added as 3
fold dilutions to give.final concentratjo i,nh the range 5-10,.000nM (n=6
for Eacnteithen Pt e (faefRa 2oy SEeHi FReBRRIHETESC 506 00p
for 72 h@uses.g, @ )0 THehijhir®Wab Stird&BR$ $ @dutihbm PoW&d intd 2: INRbamed i C

i ndi cator dye, Roche Cat no. 11644807001) according to the manufacturer's

i nst r uct romeniuEhehlerda solwionrdicketomethaned Pepgluet wasrexdaetadaidf vehicle WO
2011/ 154708P : - s a

dose-re s%lgﬁlg e%[{(lz%%lgj(%é@%ﬁ \Z}gﬁl hhee ic %Bleb [l)r}eg SoZ%@??ﬁ%ra?%ﬂig% hgfr‘/fzﬁ%?)é‘ of conpound

t hat i nhe¢dacetrdtdibandgiuriticd by €l bslamnychbdfiatography (S8D) 7idrethytedi um for U937
and 1-[UT-78 cells_ is RPM 1640 éSi gma R0883) with 10% heat i nag_;’ti vat ed

fet a0 catgetalehenianeriayigiddhadesmgd produgt (9:44) ¢ AL eida LM BnE&38-28si gna
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cell culture nediumis as for W937 and HUT-78 but suppl enented with sodi um
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Stage 3 - cyclopentyl N-{[(2R)-1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl}carbonyl}

pyrrolidin-2-yljmethyl}-L-leucinate (Example 74)

25  To asolution of the product of Stage 2 (0.047 g, 0.07 mmol) in ethyl acetate (5 mL) was
added palladium on carbon (0.023 g, 10% on carbon, 0.03 mmol). The reaction vessel
was evacuated and filled with hydrogen twice. The reaction mixture was stirred for 30
minutes, theri further palladium on carbon (0.075 g, 0.06 mmol) was added. The
mixture was stirred for 30 minutes, the reaction was flushed with nitrogen, Celite was

30 added and the reaction mixture filtered through a Celite pad, washing with ethyl acetate
(100 mL). The filtrate was concentrated to yield the desired product (0.006 g, 17%
yield) to which water was added followed by freeze drying overnight. "H NMR (300



LPS-stinmul ation of THP-1 cells 10THP-1 cells are plated in 100Al at a
density of 4x104 cells / well in V-bottonmed 96 well tissue culture treated
pl at es amngloizocuizatosd at 37C in 5% CO2 for 16 hours. 2 HegrsszHigoogde
addition of the inhibitor in 1001 _11 _tissue culture nedia, the cells are
stinulated with LPS (E. Coli strain (}g B5, Sigma) at a final concentration

o e Y DN B B AP P b a5, ™

#QTAOOB) ), 4B=4344 (W, A ), 815905 $NBRMINB0S HF 02 m), 1.50- 2900181, H)oPg2 s taken

by venous puncture using heparinised vacutal nérs’ (Becton D| Ckl nson) and
di | uted 1.604Heuhdi06vbPaffdl.on). FFMMS 4arity 2%je, refl4b1i26 [Medl]a (Sigma). 20
100111 is then plated in V-bottonmed 96 well tissue culture treated pl ates.

2 Hours after the addition of the inhibitor in 100111 of RPI\/I 1640 nedi a,
the ooFréparmdeiaiﬂlpwﬁh é—y'%ﬁ)ﬂeﬁtyl@k[‘@@”—@?ﬂ-@%?/ﬂﬁﬁ& ;%g)m@t a final
in ()

concentration of /mL and 1 ncubated at 37 hours. | NF-a
| evel s ayléphmﬂamémny pywreliflin-2-ylmethiybdnlenginate by sandwi ch ELI SA (R&D

Systens f# gaPRgps _— val r t qthree
ranges as B)S “% é&f %} &gggarl%ﬁﬁ%ﬁdgn%éﬁghgg%o tl%ft}?%l ‘%@g @f)fOOOnM 30
Range C. p)hfﬁﬁi?n lqm&md)m anmltnterﬁqe&hem V\D 2011/ 154708PCT/ GB2011/ 000879 -
120 - Taple 1 Exa ne_Assa X Whol e Bl ood Assa 1 A
H NMR (300 Hz d6 S0O) 10.0 (lH br s) 975 1H, brs), 939 (1H, brs),
10 (1H,s), 6.37 (1H, 5), 5.23 (1H, t, J=5.64 Hz), 4.34 (1H, br s), 4.08 (1H, br s), 3.37-3.53
(2H, m), 3.05-3.11 (2H, m), 1.52-2.19 (15H, m), 1.12 (3H, d, J=6.9 Hz), 1.11 (3H, d,

J=6.9 Hz), 0.92 (6H, d, I=5.2 Hz). LC/MS: purity >98%, m/z 461.25 [M+H]"

Preparation of Example 76 - cyclopentyl N-(1-{|2,4-dihydroxy-5-(propan-2-
15 yl)phenyl]carbonyl}pyrrolidin-3-yl)-D-leucinate

T = 4 ¢ -

o 2HCI &\'{

I Stage 3

Iz

Example 76

Stage 1 — cyclopentyl N-pyrrolidin-3-yl-D-leucinate dihydrochloride
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To a solution of N-Boc-3-pyrrolidinone (0.382 g, 4.76 mmol) in dichloroethane (20
mL) was added L-leucine cyclopentyl ester tosylate (1.96 g, 5.3 mmol) and sodium
triacetoxyborohydride (2.65 g, 12.5 mmol). The mixture was stirred at room
temperature for 3 hours then poured into ethyl acetate (150 mL) and quenched with
5  saturated ammonium chloride (50 mL). The organic layer was washed with saturated
sodium hydrogen carbonate (3 times 30 mL), then dried (MgSQys), concentrated and
purified by flash column chromatography (SiO,, 7:3 ethyl acetate:heptane) to yield the
N-Boc protected product. This material was dissolved in dichloromethane (5 mL) then
HC1 (20 mL, 4M solution in dioxane, 80 mmol) was added (2 times 10 mL batches five
10  minutes apart). The mixture was stirred at room temperature for 1 hour then diethyl
ether (100 mL) was added. The precipitate was collected by filtration, washed with
further diethyl ether (50 mL) then dried under vacuum to yield the desired product as
the bis-HCI salt (0.855 g, 52% yield). LC/MS: m/z 269.25 [M+H]"

15  Stage 2 — cyclopentyl N-(1-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-
y)phenyljcarbonyl}pyrrolidin-3-yl)-D-leucinate
To a solution of Intermediate A (0.823 g, 2.2 mmol) in dichloromethane (12 mL) was
added triethylamine (2 mL, 19.7 mmol), the product of Stage 1 (0.816 g, 2.39 mmol)
and EDCI (3.11 g, 15.8 mmol). The mixture was stirred for 16 hours, poured into ethyl

20 acetate (150 mL) and washed with water (4 times 50 mL). The organic fraction was
dried (MgSOy,), concentrated and purified by flash column chromatography (SiO,, 7:3
ethyl acetate:heptane) to yield the desired product (0.755 g, 55% yield). LC/MS: m/z
625.25 [M+H]"

25  Stage 3 - cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
pyrrolidin-3-yl)-D-leucinate (Example 76)
To a solution of the prbduct of Stage 2 (0.755 g, 1.2 mmol) in ethyl acetate (25 mL) was
added palladium on carbon (0.180 g, 10%, 0.17 mmol). The reaction vessel was
evacuated and filled with hydrogen twice. The mixture was stirred for 3 hours, the

30  reaction vessel was purged with nitrogen and a second portion of palladium on carbon
(0.212g, 10%, 0.2 mmol) was added. The mixture was> stirred for a further 1 hour then

the reaction vessel was purged with nitrogen and the reaction mixture filtered through a



CNT 8 ACN 9ABBI10 ABC11 ACNT 12 ACNT 13 A

10

15

20

25

30

WO 2011/154708 PCT/GB2011/000879
-104 -

plug of Celite, washing with ethyl acetate (150 mL). The filtrate was concentrated to
yield the desired product (0.493 g, 92% yield). '"H NMR (300 MHz, d6-DMSO) 10.74
(0.5H, s), 10.63 (0.5H, s), 9.70 (1H, s), 7.05 (1H, s), 6.31 (1H, s), 4.96-5.14 (1H, m),
2.97-3.66 (8H, m), 2.05-2.35 (1H, m), 1.27-1.98 (11H, m), 1.12 (3H, d, J=6.9 Hz), 1.12
(3H, d, J=6.9 Hz), 0.85 (6H, t, J=6.7 Hz). LC/MS: purity >98%, m/z 447.25 [M+H]"

General methods for the preparation of carboxylic acids from the corresponding
alkyl ester

Method A

To a solution of cyclopentyl ester in ethanol was added 50% sodium hydroxide solution.
The mixture was stirred at room temperature until all starting material had been
consumed. The mixture was neutralised with HC1 (1M solution) and extracted with
ethyl acetate to yield the desired product which was purified by reverse phase HPLC.
Method B

To a solution of cyclopentyl ester in methanol was added 2M sodium hydroxide
solution. The mixture was stirred at room temperature until all starting material had
been consumed. The mixture was neutralised with HCI (1M solution) and extracted
with ethyl acetate to yield the desired product which was purified by reverse phase
HPLC.

Method C

To a solution of cyclopentyl ester in THF was added potassium trimethylsilanolate. The
mixture was stirred for 2 hours. The mixture was concentrated and purified by reverse
phase HPLC to yield the desired product.

Method D

To a solution of cyclopentyl ester in methanol was added 1M sodium hydroxide
solution. The mixture was stirred at room temperature until all starting material had
been consumed. The mixture was neutralised with HCI (1M solution), extracted with
ethyl acetate and purified by reverse phase HPLC to yield the desired product.

Method E

To a solution of fert-butyl ester in DCM was added HCI (4M solution in dioxane). The
mixture was stirred at 35°C for 48 hours, then concentrated under vacuum and purified

by reverse phase HPLC to yield the desired product.
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Example 77 — N-(4-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}(methyl)
amino] methyl}benzyl)-L-leucine
Method A - Prepared from Example 70

5 'HNMR (300 MHz, d6-DMSO) 9.65 (1H, br s), 9.54 (1H, br s), 7.49 (2H, d, J=7.8 Hz),
7.33 (2H, d, J=7.6 Hz), 6.87 (1H, s), 6.42 (1H, s), 4.57 (2H, br s), 4.12 (2H, q, ]=7.4
Hz), 3.67-3.78 (1H, m), 2.99-3.12 (1H, m), 2.79 (3H, s), 1.62-1.82 (3H, m), 1.08 (6H, d,
J=6.9 Hz), 0.88 (6H, app t, J=4.5 Hz). LC/MS: purity >98%, m/z 433.25 [M+H]"

10 Example 78 - N-[(2-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro
-1H-isoindol-5-yl)methyl]-L-leucine
Method A — Prepared from Example 54
'H NMR (300 MHz, d6-DMSO0) 10.07 (1H, br s), 9.65 (1H, br s), 7.31-7.51 (4H, m),
7.04 (1H, s), 4.79 (4H, m), 3.99-4.11 (2H, m), 1.46-1.57 (2H, m), 1.13 (6H, d, J=6.9

15 Hz), 0.87 (6H, app t, J=7.0 Hz). LC/MS: purity >98%, m/z 441.25 [M+H]"

Example 79 — N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}-2,3-
dihydro-1H-isoindol-5-yl)methyl]-2-methylalanine
Method A — Prepared from Example 55

20 'HNMR (300 MHz, d3-MeOD) 7.35 (3H, br s), 7.05 (1H, s), 6.27 (1H, s), 4.08-4.87
(4H, m), 4.12 (2H, s), 3.10 (1H, sep, J=6.8 Hz), 1.58 (6H, s), 1.10 (6H, d, J=7.0 Hz)
LC/MS: purity >98%, m/z 413.25 [M+H]"

Example 80 - N-[3-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-

25  dihydro-1H-isoindol-5-yl)propyl]-L-leucine
Method A — Prepared from Example 64
'H NMR (300 MHz; d6-DMSO0) 7.07-7.34 (4H, m), 6.39 (1H, s), 4.66-4.79 (4H, m),
3.06-3.11 (2H, m), 2.55-2.89 (3H, m), 1.70-1.88 (2H, m), 1.31-1.59 (3H, m), 1.13 (6H,
d, J=6.9 Hz), 0.86 (6H, t, J=7.2 Hz). LC/MS: purity>98%, m/z 469.25 [M+H]"

30
Example 81 — NV-|2-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-
dihydro-1H-isoindol-5-yl)ethyl]-L-leucine
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Method A — Prepared from Example 61

'H NMR (300 MHz, d6-DMSO) 7.07-7.31 (4H, m), 6.41 (1H, s), 4.64-4.80 (4H, m),
3.00-3.13 (2H, m), 2.70-2.92 (3H, m), 1.68-1.82 (1H, m), 1.28-1.51 (3H, m), 1.12 (6H,
d, J=6.9 Hz), 0.85 (6H, t, J=6.6 Hz). LC/MS: purity >98%, m/z 455.25 [M+H]"

Example 82 —~ N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}-2,3-
dihydro-1H-isoindol-5-yl)methyl]-L-alanine

Method A — Prepared from Example 56

'H NMR (300 MHz, d3-MeOD) 7.37-7.60 (3H, m), 7.17 (1H, s), 6.39 (1H, s),. 4.94
(4H, s), 4.28 (2H, ABq, J=12.8 Hz), 4.08 (1H, q, J=9.5 Hz), 3.21 (1H, sep, J=6.8 Hz),
1.63 (3H, d, J=7.1 Hz). LC/MS: purity >98%, m/z 399.25 [M+H]"

Example 83 - 1-{[(2-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-
dihydro-1H-isoindol-5-yl)methyl]amino}cyclopentanecarboxylic acid

Method A — Prepared from Example 60

'H NMR (300 MHz, d6-DMSO0) 7.02-7.52 (4H, m), 6.44 (1H, s), 5.00-5.10 (2H, m),
4.75 (44, s), 3.09 (1H, sep, J=6.6 Hz), 1.40-1.80 (8H, m), 1.13 (6H, d, J=6.9 Hz)
LC/MS: purity >98%, m/z 439.25 [M+H]"

Example 84 — N-(3-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl|carbonyl}
(methyl)amino]methyl}benzyl)-L-leucine

Method A — Prepared from Example 66

'H NMR (300 MHz, d6-DMSO) 7.46 (1H, br s), 7.06-7.30 (4H, m), 6.83 (1H, s), 6.39
(1H, s), 4.33 (1H, d, J=13.4 Hz), 3.72 (1H, d, J=12.5 Hz), 3.39 (2H, d, J=12.4 Hz), 3.05
(1H, sep. J=6.5 Hz), 2.75 (3H, s), 1.82 (3H, s), 1.09 (6H, d, J=6.9 Hz), 0.76 (6H d,
J=5.5 Hz). LC/MS: purity >98%, m/z 443.25 [M+H]"

Example 85 — (25)-[(4-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}benzyl)amino](phenyl)ethanoic acid

Method A — Prepared from Example 71

'"H NMR (300 MHz, d6-DMSO0) 9.63 (1H, s), 9.52 (1H, s), 7.24-7.54 (9H, m), 6.87 (1H,
s), 6.37 (1H, s), 4.74 (1H, s), 4,55 (2H, s), 4.94 (2H, ABq, J=13,3 Hz), 3.05 (1H, sep,

121
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J=6.8 Hz), 2.79 (3H, s), 1.07 (6H, d, J=6.9 Hz). LC/MS: purity >98%, m/z 463.25
[M+H]"

Example 86 — N-(4-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}benzyl)-2-methylalanine

Method A — Prepared from Example 72

'H NMR (300 MHz, d6-DMSO0) 9.61 (1H, s), 9.50 (1H, s), 9.18 (1H, br s), 7.46 (2H, d,
J=8.2 Hz), 7.36 (2H, d, J=7.6 Hz), 6.88 (1H, s), 6.38 (1H, s), 4.57 (2H, s), 4.11 (2H, s),
3.06 (1H, sep, J=6.9 Hz), 2.80 (3H, s), 1.55 (6H, s), 1.09 (6H, d, J=6.9 Hz)

LC/MS: purity >98%, m/z 415.25 [M+H]"

Example 87 — N-(3-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}benzyl)-2-methylalanine

Method B — Prepared from Example 67

'H NMR (300 MHz, d3-MeOD) 7.43-7.52 (4H, m), 7.01 (1H, s), 6.37 (1H, s), 4.72 (2H,
s), 4.10 (2H, s), 3.17 (1H, sep, J=6.9 Hz), 3.04 (3H, s), 1.57 (6H, s), 1,14 (6H, d, J=6.9
Hz). LC/MS: purity >98%, m/z 415.25 [M+H]"

Example 88 — 1-[(3-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
(methyl)amino]methyl}benzyl)amino]cyclopentanecarboxylic acid

Method B — Prepared from Example 68

'H NMR (300 MHz, d3-MeOD) 7.41-7.52 (4H, m), 7.01 (1H, s), 6.37 (1H, s), 4.72 (2H,
s), 4.14 (2H, s), 3.19 (1H, sep, J=6.9 Hz), 2.98 (3H, s), 1.75-1.94 (8H, m), 1.15 (6H, d,
J=6.9 Hz). LC/MS: purity >98%, m/z 441.25 [M+H]"

Example 89 - (25)-[(3-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}(methyl)
amino|methyl}benzyl)amino](phenyl)ethanoic acid

Method B — Prepared from Example 69

'H NMR (300 MHz, d3-MeOD) 7.33-7.54 (9H, m), 7.00 (1H, s), 6.36 (1H, s), 4.70 (2H,
brs), 4.53 (1H, s), 4.14 (2H, ABq, J=15.8 Hz), 3.17 (1H, sep, J=6.9 Hz), 1.15 (6H, d,
J=6.9 Hz). LC/MS: purity >98%, m/z 463.25 [M+H]"
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Example 90 — 1-{[3-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-
dihydro-1H-isoindol-5-yl)propyljamino}cyclopentanecarboxylic acid
Method A - Prepared from Example 65
'H NMR (300 MHz, d6-DMSO) 10.07 (1H, br s), 9.61 (1H, br s), 7.11-7.33 (3H, m),
5 7.04 (1H, s), 6.39 (1H, s), 4.74 (4H, br s), 3.19-3.44 (4H, m), 3.09 (1H, sep, J=6.9 Hz),
2.59-2.76 (2H, m), 1.78-2.06 (4H, m), 1.64 (4H, m), 1.13 (6H, d, J=6.9 Hz)
LC/MS: purity >98%, m/z 467.25 [M+H]"

Example 91 — N-[2-(4-{[{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}(methyl)
10  amino]methyl}phenyl)ethyl]-2-methylalanine
Method A — Prepared from Example 73
'H NMR (300 MHz, d6-DMSO) 7.10-7.23 (3H, m), m6.84 (1H, s), 6.36 (1H, s), 4.45-
4.56 (2H, m), 3.04 (1H, sep, J=6.7 Hz), 2.77-2.85 (2H, m), 2.79 (3H, s), 1.78-1.83 (2H,
m), 1.22-1.24 (6H, m), 1.06 (6H, d, J=6.9 Hz). LC/MS: purity >98%, m/z 429.25
15 [M+H] '

Example 92 — N-[2-(1-{]|2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}piperidin-
4-yl)ethyl]-L-alanine
Method C — Prepared from Example 39

20 'HNMR (300MHz, d3-MeOD) ppm, 6.95 (1H, s), 6.34 (1H, s), 4.35 (2H, m), 3.19 (1H,
m), 3.05 (1H, m), 2.97 (4H, m), 2.00 (5H, m), 1.49 (3H, d, J=7.2 Hz), 1.34 (2H, m),
1.26 (6H, d, J=4.8 Hz). LC/MS: purity >98%, m/z 379 [M+H]"

Example 93 - 1-{[2-(2-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-
25  dihydro-1H-isoindol-5-yl)ethyl]amino}cyclopentanecarboxylic acid
Method B - Prepared from Example 63
'H NMR (300 MHz, d3-MeOD) 7.45-7.12 (4H, m), 6.38 (1H, s), 3.11-2.98 (2H, m),
2.43-2.25 (2H, m), 2.08-1.80 (8H, m), 1.22 (6H, d, J=7.0 Hz)
LC/MS: purity >98%, m/z 453 [M+H]"
30
Example 94 — N-{[(25)-1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
pyrrolidin-2-yljmethyl}-L-leucine
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Method B — Prepared from Example 75
'"H NMR (300 MHz, d6-DMS0) 9.70 (1H, br s), 6.99 (1H, s), 6.37 (1H, s), 5.23 (1H, 1,
J=5.6 Hz), 4.33 (1H, m), 4.01 (1H, m), 3.21-3.56 (4H, m), 3.10 (1H, sep, J=6.9 Hz),
1.62-2.20 (8H, m), 1.12 (3H, d, J=6.9 Hz), 1.11 (3H, d, J=6.9 Hz), 0.93 (6H, d, J=6.3
5  Hz). LC/MS: purity >98%, m/z 393.25 [M+H]"

Example 95 — N-(1-{|2,4-dihydroxy-S-(propan-2-yl)phenyl]carbonyl}pyrrolidin-3-
yl)-L-leucine
Method B — Prepared from Example 76

10 'HNMR (300 MHz, d6-DMSO) 10.35 (1H, br s), 9.75 (1H, s), 9.24 (1H, br s), 7.02
(1H, s), 6.36 (1H, s), 3.45-4.0 (6H, m), 3.09 (1H, sep, J=6.9 Hz), 1.93-2.34 (2H, m),
1.59-1.80 (3H, m), 1.12 (6H, d, J=6.9 Hz), 0.92 (6H, d, J=5.6 Hz). LC/MS: purity
>98%, m/z 379 [M+H]"

15  Example 96 — N-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)-L-leucine
Method B — Prepared from Example 1
'"H NMR (300 MHz, d6-DMSO0) 9.55 (1H, br s), 9.49 (1H, brs), 6.81 (1H, s), 6.36 (1H,
s), 3.86-4.14 (2H, m), 3.59-3.76 (1H, m), 3.14-3.23 (1H, m), 3.06 (1H, sep, J=6.9 Hz),
20 2.83 (2H, q,J=11.1 Hz), 1.86-2.09 (2H, m), 1.35-1.83 (5H, m), 1.10 (6H, d, J=6.9 Hz),
0.91 (3H, d, J=6.3 Hz), 0.90 (3H, d, J=6.4 Hz). LC/MS: purity >98%, m/z 393.25

[M+H]

Example 97 - N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl}carbonyl}piperidin-4-
25  yD-2-methylalanine

Method B — Prepared from Example 2

"H NMR (300 MHz, d6-DMSO) 9.54 (1H, brs), 9.50 (1H, brr s), 8.80 (2H, br s), 6.82

(1H, s), 6.36 (1H, brs), 3.89-4.11 (1H, br s), 3.24-3.54 (2H, m), 3.06 (1H, sep, J=6.8

Hz), 2.81-3.01 (2H, m), 1.91-2.03 (2H, m), 1.47-1.65 (2H, m), 1.51 (6H, s), 1.10 (6H, d,
30 J=6.8 Hz). LC/MS: purity >98%, m/z 365.25 [M+H]"
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Example 98 — N-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)-L-valine
Method D — Prepared from Example 3
'H NMR (300 MHz, d3-MeOD) 6.98 (1H, s), 6.36 (1H, s), 4.33 (1H, s), 4.02 (1H, d,
5 J=3.6Hz), 3.37 (1H, m), 3.18 (1H, dt, J=13.8, 6.9Hz), 3.00 (2H, t, J=12.8Hz), 2.42-2.29
(1H, m), 2.18 (2H, t, J=14.0Hz), 1.71 (2H, m), 1.26 (1H, t, J=7.1Hz), 1.22-1.15 (9H, m),
1.09 (3H, d, J=7.0Hz). LC/MS: purity 100%, m/z 379 [M+H]"

Example 99 — (25)-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-
10 4-yl)amino](phenyl)ethanoic acid

Method D — Prepared from Example 4

'HNMR (300 MHz, d3-MeOD) 7.61-7.47 (5H, m), 6.97 (1H, s), 6.34 (1H, s), 4.30

(1H, br s), 3.97-3.88 (1H, m), 3.42-3.36 (2H, m), 3.18 (1H, m), 2.95 (2H, m), 2.25 (2H,

m), 1.7 2H, m), 1.26 (2H, t, J=7.1Hz), 1.18 (6H, d, J=7.0Hz). LC/MS: purity 100%,
15  m/iz413 [M+H]

Example 100 — N-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}piperidin-4-
yl)-L-alanine
Method D — Prepared from Example 5

20 'HNMR (300 MHz, d3-MeOD) 6.98 (1H, s), 6.36 (1H, s), 4.33 (1H, brs), 4.22 (1H, q,
J=7.2Hz), 3.53 (1H, m), 3.18 (1H, dt, J=6.8, 13.8Hz), 3.02 (3H, t, J=13.5Hz), 2.16 (2H,
d, J=12.6Hz), 1.67(2H, m), 1.61 (3H, d, J=7.2Hz), 1.19 (6H, d, J=6.8Hz). LC/MS:
purity >98%, m/z 351 [M+H]"

25  Example 101 — N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)-L-phenylalanine
Method D - Prepared from Example 9 -
'H NMR (300 MHz, d3-MeOD) 7.35 (5H, m), 6.96 (1H, s), 6.34 (1H, s), 4.30 (3H, m),
3.11-3.24 (4H, m), 2.95 (2H, br s), 2.13 (2H, t, J=12.0Hz), 1.75-1.47 (2H, m), 1.18 (6H,
30 d,J=7.0Hz). LC/MS: purity 100%, m/z 427 [M+H]"
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Example 102 - N-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-
3-yl)-L-leucine
Method D — Prepared from Example 7
'"H NMR (300 MHz, d3-MeOD) 7.03 (1H, s), 6.37 (1H, s), 5.19-5.07 (1H, m), 4.48-4.29
5 (1H,m), 4.02 (2H, br s), 3.39 (1H, br s), 3.23-3.13 (2H, m), 2.37-2.18 (2H, m), 1.76-
1.584 (5H, m), 1.19 (6H, d, J=6.8Hz), 1.06-0.94 (6H, m). LC/MS: purity 95%, m/z 393
[M+H]"

Example 103 — N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
10  ylmethyl]-L-leucine

Method D — Prepared from Example 21

'H NMR (300 MHz, d6-DMSO0) 9.52 (1H, br s), 9.46 (1H, brs), 8.82 (1H, br s), 6.82

(1H, s), 6.35 (1H, s), 3.91-4.14 (2H, m), 3.87 (1H, t, J=7.6 Hz), 3.07 (1H, sep, J=7.0

Hz), 2.69-3.00 (4H, m), 1.59-1.99 (6H, m), 1.09-1.23 (2H, m), 1.10 (6H, d, J=7.0 Hz),
15 0.93 3H, d, J=6.1 Hz), 0.92 (3H, d, J=6.3 Hz). LC/MS: purity 98%, m/z 407.25

(M+H]*

Example 104 — N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-
4-yl)ethyl]-L-leucine

20  Method D — Prepared from Example 38
'H NMR (300 MHz, d6-DMSO) 9.50 (1H, br s), 9.44 (1H, br s), 8.87 (1H, brs), 6.81
(1H, s), 6.34 (1H, s), 3.91-4.10 (2H, m), 3.88 (1H, t, J=6.5 Hz), 3.06 (1H, sep, J=6.9
Hz), 2.73-3.10 (4H, m), 1.49-1.80 (8H, m), 1.10 (6H, d, J=6.9 Hz), 0.92 (3H, d, J=6.1
Hz), 0.92 (3H, d, J=6.3 Hz). LC/MS: purity 98%, m/z 421.25 [M+H]"

25
Example 105 — N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yD-L-norleucine
Method D — Prepared from Example 10
"H NMR (300 MHz, d3-MeOD) 7.00 (1H, d, J=3.8Hz), 6.38 (1H, d, ]=1.3Hz), 3.99

30 (2H, brs), 3.28-2.90 (3H, m), 2.40-2.19 (1H, m), 2.07-1.55 (6H, m), 1.54-1.32 (4H, m),
1.19 (6H, d, J=7.0Hz), 1.00-0.87 (3H, m). LC/MS: purity 96%, m/z 393 [M+H]"
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Example 106 — N-[(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-
4-yl)methyl]-L-alanine
Method D — Prepared from Example 22
'H NMR (300 MHz, d3-MeOD) 6.96 (1H, s), 6.33 (1H, s), 4.19 (2H, m), 3.24 (1H, m),
3.18 (1H, pentet, J=6.9Hz), 2.97 (2H, t, J=12.0Hz), 2.67 (2H, m), 1.91 (4H, m), 1.36
(3H, d, J=6.9Hz), 1.28 (1H, m), 1.18 (6H, d, J=6.9Hz). LC/MS: purity 98%, m/z 365
[M+H]"

Example 107 — N-[(1-{]|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]-L-phenylalanine

Method D — Prepared from Example 23

'H NMR (300 MHz, d3-MeOD) 7.21 (SH, m), 6.91 (1H, s), 6.26 (1H, s), 4.14 (4H, m),
3.23 (2H, m), 2.95 (4H, m), 2.50 (1H, m), 2.35 (1H, m), 1.69 (5H, m), 1.17 (6H, d,
J=6.6Hz). LC/MS: purity 98%, m/z 441 [M+H]"

Example 108 — N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yD)methyl]-D-leucine

Method D — Prepared from Example 28

'H NMR (300 MHz, d6-DMSO0) 6.76 (1H, s), 6.34 (1H, ), 3.97 (2H, m), 3.34 (4H, m),
3.05 (1H, pentet, J=6.9Hz), 2.70 (3H, m), 2.39 (1H, m), 2.14 (1H, m), 1.65 (5H, bcm),
1.27 (1H, m), 1.09 (6H, d, J=6.9Hz), 1.02 (2H, m), 0.81 (6H, m). LC/MS: purity 98%,
m/z 407 [M+H]"

Example 109 — N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}piperidin-4-
y-D-leucine

Method D — Prepared from Example 12

"H NMR (300 MHz, d3-MeOD) 6.97 (1H, s), 6.35 (1H, s), 3.93 (1H, t, J=6.4Hz), 3.61
(1H, t, J=7.0Hz), 3.18 (2H, m), 3.00 (3H, br s), 2.29-2.03 (4H, m), 2.19-1.56 (4H, m),
1.18 (6H, d, J=7.0Hz), 1.01 (6H, m). LC/MS: purity 100%, m/z 393 [M+H]"

Example 110 — 3-cyclohexyl-N-(1-{|2,4-dihydroxy-5-(propan-2-
yl)phenyljcarbonyl}piperidin-4-yl)-L-alanine
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Method D - Prepared from Example 13
'H NMR (300 MHz, d3-MeOD) 6.98 (1H, s), 6.35 (1H, s), 4.32 (2H, br s), 4.05(1H, br
s), 3.57-3.38, (1H, m), 3.24-3.10 (1H, m), 3.10-2.92 (2H, m), 2.28-2.08 (2H, m), 1.94
(1H, d, J=11.9Hz), 1.85-1.62 (8H, m), 1.27 (3H, brs), 1.19 (6H, d, J=7.0Hz), 1.10-0.90,
(2H, m). LC/MS: purity 97%, m/z 433 [M+H]"

Example 111 - N-[2-(1-{[2,4-dihydroxy-5-(propan-2-y)phenyl]carbonyl}piperidin-
4-yl)ethyl]-L-phenylalanine

Method D — Prepared from Example 40

'H NMR (300 MHz, d3-MeOD) 7.42-7.21 (5H, m), 6.94 (1H, s), 6.33 (1H, s), 4.15(1H,
s), 4.00-3.81 (1H, m), 3.27-2.79 (12H, m), 1.78-1.50 (4H, m), 1.19 (6H, d, J=6.8Hz)
LC/MS: purity 100%, m/z 455 [M+H]"

Example 112 — N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]-L-valine

Method D — Prepared from Example 29

'H NMR (300 MHz, d3-MeOD) 6.96 (1H, s), 6.34 (1H, s), 4.21 (2H, m), 3.92 (1H, m),
3.18 (1H, pentet, J=6.6Hz), 3.01 (4H, m), 2.37 (1H, m), 1.90 (3H, m), 1.35 (2H, m),
1.19 (9H, m); 1.08 (3H, d, J=6.9Hz). LC/MS: purity 95%, m/z 393 [M+H]"

Example 113 — (25)-cyclohexyl{(1-{|2,4-dihydroxy-5-(propan-2-
y)phenyl]jcarbonyl} piperidin-4-yl)amino]ethanoic acid

Method D — Prepared from Example 14

'H NMR (300 MHz, d3-MeOD) 6.98 (1H, s), 6.35 (1H, s), 4.32 (2H, br s),
4.00-3.87 (2H, m), 3.18 (1H, dt, J=6.9, 13.8Hz), 3.00 (2H, t, J=12.4Hz), 2.17 (2H, t,
J=14.0Hz), 2.02 (2H, d, J=6.6Hz), 1.92-1.56 (9H, m), 1.47-1.30 (3H, m), 1.26 (2H.t,
J=7.2Hz), 1.19 (6H, d, J=7.0Hz). LC/MS: purity 97%, m/z 419 [M+H]"

Example 114 — N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-
4-yl)ethyl]-2-methylalanine

Method E — Prepared from tert-butyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}piperidin-4-yl)ethyl]-2-methylalaninate
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'H NMR (300 MHz, d3-MeOD) 6.94 (1H, s), 6.33 (1H, s), 4.19 (2H, s), 2.78-3.24 (6H,
m), 1.78 (3H, d, J=13.0Hz), 1.63-1.70 (3H, m), 1.59 (6H, s) and 1.17 (6H, d, J=5.7Hz)
LC/MS: purity 97%, m/z 351 [M+H]"

5 Example 115 — O-tert-butyl-N-[2-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}piperidin-4-yl)ethyl]-L-serine
Method B — Prepared from Example 45
'"H NMR: (300 MHz, d6-DMSO) 9.45 (1H, s), 9.41 (1H, s), 6.80 (1H, s), 6.33 (1H, s),
5.10 (1H, t, J=6.0 Hz), 3.48-3.36 (2H, m), 3.23, (1H, q, J=4.3 Hz), 3.11-3.01 (1H,
10 septet, J=6.9 Hz), 2.84-2.71 (2H, m), 1.87-1.72 (1H, m), 1.69-1.49 (8H, m), 1.39-1.27
(2H, m), 1.10 (6H, d, J=6.8 Hz), 1.08 (9H, 5). LC/MS: purity 97% m/z 451.25 [M+H]"

Example 116 — (25)-cyclohexyl{[(1-{[2,4-dihydroxy-5-(propan-2-
yD)phenyl]carbonyl}piperidin-4-yl)methyl]amino}ethanoic acid

15  Method D — Prepared from Example 30
'H NMR (300 MHz, d3-MeOD) 6.96 (1H, s), 6.35 (1H, s), 4.22 (2H, m), 3.92 (2H, m),
3.60 (1H, d, J=3.6Hz), 3.18 (1H, pentet, J=6.9Hz), 3.98 (4H, m), 2.10-1.70 (10H, m),
1.30 (4H, m), 1.18 (6H, d, J=6.9Hz). LC/MS: purity 98%, m/z 433 [M+H]"

20 Example 117 — N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyljcarbonyl}piperidin-4-
y)methyl]-2-methylalanine
Method D — Prepared from Example 32
'H NMR (300 MHz, d3-MeOD) 6.97 (1H, s), 6.35 (1H, s), 4.24 (2H, m), 3.18 (1H,
pentet, J=6.9Hz), 3.01 (4H, m), 2.06 (1H, m), 1.89 (2H, m), 1.62 (6H, s), 1.36 (2H, m),
25 1.18 (6H, d, J=6.9Hz). LC/MS: purity 98%, m/z 379 [M+H]"

Example 118 — N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl|carbonyl}piperidin-4-
yDmethyl]-L-serine
Method D — Prepared from Example 33

30 'HNMR (300 MHz, d3-MeOD) 6.97 (1H, s), 6.35 (1H, s), 4.25 (2H, m), 4.08 (3H, m),
3.21 (1H, pentet, J=6.9Hz), 3.04 (4H, m), 2.08 (1H, m), 1.89 (2H, m), 1.33 (2H, m),
1.18 (6H, d, J=6.9Hz). LC/MS: purity 95%, m/z 381 [M+H]"
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Example 119 — O-tert-butyl-N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]
carbonyl}piperidin-4-yl)methyl]-L-serine

Method D — Prepared from Example 34

'"H NMR (300 MHz, d3-MeOD) 6.97 (1H, s), 6.35 (1H, s), 4.19 (3H, m), 3.93 (2H, m),
3.18 (1H, pentet, 6.9Hz), 3.02 (4H, m), 2.08 (1H, m), 1.88 (2H, m), 1.35 (2H, m), 1.25
(9H, s), 1.18 (6H, d, J=6.9Hz). LC/MS: purity 98%, m/z 437 [M+H]"

Example 120 - (28)-{[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
piperidin-4-yl)methyljamino}(phenyl)ethanoic acid

Method D — Prepared from Example 36

'H NMR (300 MHz, d3-MeOD) 7.53 (5H, m), 6.96 (1H, s), 6.33 (1H, s), 5.07 (1H, s),
4.20 (2H, m), 3.17 (1H, pentet, J=6.9Hz), 3.01-2.81 (4H, m), 2.05 (1H, m), 1.82 (2H,
m), 1.32 (2H, m), 1.17 (6H, d, J=6.9Hz). LC/MS: purity 98%, m/z 427 [M+H]"

Example 121 - N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-
4-yl)ethyl]-L-valine

Method D — Prepared from Example 46

'"H NMR (300 MHz, d3-MeOD) 6.84 (1H, s), 6.22 (1H, s), 4.89 (1H, s), 3.54 (1H, d,
J=11.3 Hz), 3.42-3.46 (1H, m), 2.92-3.12 (2H, m), 2.85 (3H, t, J=12.5 Hz), 2.17 (2H, br.
s), 1.53-1.73 (2H, m), 1.24 (6H, s), 1.05 (4H, m), 0.94 (6H, d, J=6.8 Hz)

LC/MS: purity 100%, m/z 407.25 [M+H]"

Example 122 - O-tert-butyl-N-(1-{|2,4-dihydroxy-S-(propan-2-yl)phenyl]
carbonyl}piperidin-4-yl)-L-serine

Method D - Prepared from Example 17 .

'HNMR (300 MHz, d3-MeOD) 6.98 (1H, s), 6.34 (1H, s), 4.60 (1H, br s), 4.28 (2H, br
s), 3.88-3.63 (2H, m), 3.56 3.25-2.84 (3H, m), 2.11(2H, m), 1.64(3H, m), 1.24 (9H, s),
1.19 (6H, d, J=7.0Hz).

LC/MS: purity 100%, m/z 423 [M+H]"
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Example 123 — (25)-cyclohexyl{[2-(1-{[2,4-dihydroxy-S-(propan-2-yl)phenyl]
carbonyl}piperidin-4-yl)ethyll]amino}ethanoic acid
Method E — Prepared from Example 49
'HNMR (300 MHz, d3-MeOD) 6.90 (1H, s), 6.28 (1H, s), 4.08-4.22 (2H, m), 3.67 (1H,
5 brs.),3.12 (1H, quin, J=7.3 Hz), 2.99-3.07 (1H, m), 2.91 (1H, t, J=12.4 Hz), 1.54-1.94
(12H, m), 1.16-1.39 (7H, m), 1.13 (6H, d, J=7.0 Hz), 1.02-1.09 (1H, m). LC/MS: purity
92.60%, m/z 44725 [M+H]"

Example 124 — (25)-{[2-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]
10  carbonyl}piperidin-4-yl)ethyljJamino}(phenyl)ethanoic acid
Method E — Prepared from Example 50
'HNMR (300MHz, d3-MeOD) 7.63-7.46 (5H, m), 6.94 (1H, s), 6.33 (1H, ), 4.23-4.18
(1H, m), 3.18 (1H, septet, J=6.8 Hz), 3.11-3.03 (1H, m), 2.93 (2H, m), 1.77-1.61 (4H,
m), 1.34-1.2 (2H, m), 1.18 (6H, d, J=6.9 Hz). LC/MS: purity 99%, m/z 441.25 [M+H]" .
15
Example 125 - N-(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)-L-serine
Method D — Prepared from Example 18
'"H NMR (300 MHz, d3-MeOD) 6.98 (1H, s), 6.35 (1H, s), 4.33 (1H, d, J=9.8Hz),
20 4.27-4.21 (1H, m), 4.16-3.97 (3H, m), 3.63-3.47 (1H, m),3.18 (1H, m), 3.01 (2H, t,
J=12.7Hz), 2.19 (2H, d, J=11.7Hz), 1.81-1.58 (2H, m), 1.19 (6H, d, J=7.0Hz). LC/MS:
purity 100%, m/z 367 [M+H]"

Preparation of Example 126 - cyclopentyl N-{3-[(1-{[2,4-dihydroxy-5-(propan-2-yl)
25  phenyljcarbonyl}piperidin-4-yl)amino]propyl}-L-leucinate

OAO
o N Stage 1

N
0, N.
o ’U\ Stage 2
8nO. HO o}
BnO o N \Q
N H
Y10 °
(o]
OBn OH
OBn

Stage 1 — N-{3-[(1-{[2,4-bis(benzyloxy)-5-(prop-1-en-2-yl)phenyljcarbonyl}
piperidin -4-yl)amino|propyl}-L-leucine
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To a stirred solution of Intermediate C (0.200 g, 0.43mmol) was added sodium
triacetoxyborohydride (0.136 g, 0.64mmol) and cyclopentyl N-(3-aminopropyl)-L-
leucinate (0.110 g, 0.43mmol) under a nitrogen atmosphere. The reaction was stirred for
2 hours and then partitioned between water and DCM (100ml/100ml). The organic layer
was separated and the aqueous extracted with DCM (100ml). The combined organic
layers were dried over Na;SO4 and solvent removed in vacuo to give the product as a
yellow oil which was used in the next step without further purification. LC/MS: m/z
710 [M+H]"

Stage 2 —cyclopentyl N-{3-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}
piperidin-4-yl)amino]propyl}-L-leucinate (Example 126)

The hydrogenation of the product obtained in Stage 1 to give Example 126 was
performed as described for Example 1.

'H NMR (300 MHz, d3-MeOD) 6.96 (1H, s), 6.34 (1H, s), 5.35 (1H, m), 4.22 (2H, m),
4.01 (1H, m), 3.92 (1H, t, ] = 6.6Hz), 3.18 (5H, m), 2.99 (4H, m), 2.18 (2H, m), 2.05-
1.60 (13H, m), 1.37 (2H, m), 1.18 (6H, d, J = 6.9Hz), 1.02 (6H, t, ] = 5.7Hz)

LC/MS: purity 95%, m/z 532 [M+H]"

Example 127 — N-{3-[(1-{|2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin
~4-yl)amino]propyl}-L-leucine

Method D — Prepared from Example 126

'H NMR (300 MHz, d3-MeOD) 6.96 (1H, s), 6.34 (1H, s), 4.25 (2H, m), 3.93 (2H, m),
3.18 (5H, m), 2.99 (4H, m), 2.18 (2H, m), 1.99 (3H, m), 1.34 (2H, m), 1.19 (6H, d, J =
6.8Hz), 1.02 (6H, t, J = 5.7Hz), 0.95 (2H, m). LC/MS: purity 95%, m/z 464 [M+H]"

BIOLOGICAL ASSAYS

HSP90 enzyme assay

An HTRF (homogeneous time resolved fluorescence) assay is used to measure
the interaction of the compounds with HSP90. The assay measures binding of
biotinylated Geldanamycin (bio-GM; Biomol, # EI-341, lot: A9199a) to human
recombinant his-tagged HSP90a (HSP90; Prospec Technogene, #HSP90, lot:



A NT NT 90 A NT NT 91 A NT NT 92 A NT NT 93 A NT NT 94 B NT NT

10

15

20

25

30

WO 2011/154708 PCT/GB2011/000879
-118 -

260HSP9001). A signal is generated by fluorescence resonance energy transfer from
an Europium-cryptate labeled anti-his antibody (anti-his-K; Cisbio International,
# 61HISKLA, lot: 33V) via the HSP90-GM-biotin complex to a fluorescence acceptor
(allophycocyanin) linked to streptavidin (SA-XL; Cisbio International, # 610SAXLB,
lot: 089).

Unlabeled GM or compounds compete with the bio-GM for binding to HSP90
resulting in reduced fluorescence energy transfer/assay signal.

A preformed (1 hour incubation) complex of HSP90 with the anti-his-K is added
to the compound solution in a 384 well microplate (Corning, # 3710) and incubated for
15 minutes. A preformed (1 hour incubation) complex of bio-GM with the SA-XL is
added to the wells and incubated for 20 hours. All incubations are performed at room
temperature. The final assay volume is 50pl/well. The final concentrations in the assay
are: 50mM Hepes pH 7.3, 50mM NaCl, 100mM KF, ImM EDTA, 1mM DTT, 0.1%
Triton-X-100, 1nM anti-his-K, 40nM HSP90, 40nM SA-XL, 40nM bio-GM. Test
compounds are dissolved in DMSO, prediluted in assay buffer and tested at a final
concentration between 5000nM and 0.3nM. The resulting DMSO concentration is 0.5%
and included in all controls. High controls are without test compounds, low controls
without test compounds, without HSP90 and without bio-GM. As a reference inhibitor
unlabeled GM is used in the same concentrations as the test compounds.

Inhibition is calculated compared to the assay controls using an Excel
spreadsheet (Microsoft). ICsq values are calculated by non-linear least squares fitting to

the standard dose-response model using GraphPad Prism (GraphPad Software Inc).

Proliferation assay

Cells are seeded in 96 well tissue culture plates (1 well = 30mm?) at an
appropriate density (2000 cells per well for U937 cells, 2250 cells per well for HUT-78
and MINO cells) in 50ul of culture medium (see below for details). 24 Hours later S0ul
of the compound prepared in the same medium is added as 3 fold dilutions to give final
concentrations in the range 5-10,000nM (n=6 for each concentration). The plates are
then incubated at 37°C, 5% CO; for 72 hours. Cell proliferation is assessed using WST-
1 (a metabolic indicator dye, Roche Cat no. 11644807001) according to the

manufacturer’s instructions. The results are calculated as a percentage of vehicle
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response and plotted as a dose-response curve. 1Cso values represent the concentration
of compound that inhibits the vehicle response by 50%.
Culture medium for U937 and HUT-78 cells is RPMI1640 (Sigma R0883) with
10% heat inactivated fetal calf serum (Hyclone SH30071, Perbio), plus 2mM glutamine
5  (Sigma G7513) and 50U/ml penicillin and streptomycin sulphate (Sigma P0781). MINO
cell culture medium is as for U937 and HUT-78 but supplemented with sodium
pyruvate (Sigma S8636) to a final concentration of ImM.

LPS-stimulation of THP-1 cells
10 THP-1 cells are plated in 100p] at a density of 4x10* cells / well in V-bottomed
96 well tissue culture treated plates and incubated at 37°C in 5% CO, for 16 hours. 2
Hours after the addition of the inhibitor in 100ul of tissue culture media, the cells are
stimulated with LPS (E. Coli strain 005:B5, Sigma) at a final concentration of 1pg/ml
and incubated at 37°C in 5% CO; for 6 hours. TNF-a levels are measured from cell-free
15  supernatants by sandwich ELISA (R&D Systems #QTA00B).

LPS-stimulation of human whole blood
Whole blood is taken by venous puncture using heparinised vacutainers (Becton
Dickinson) and diluted in an equal volume of RPMI1640 tissue culture media (Sigma).
20 100ul is then plated in V-bottomed 96 well tissue culture treated plates. 2 Hours after
the addition of the inhibitor in 10091 of RPMI1640 media, the blood is stimulated with
LPS (E. Coli strain 005:B35, Sigma) at a final concentration of 100ng/ml and incubated
at 37°C in 5% CO; for 6 hours. TNF-a levels are measured from cell-free superatants
by sandwich ELISA (R&D Systems #QTA00B).
25
Results:
ICso values are allocated to one of three ranges as follows:
Range A: ICso < 100nM
Range B: 100nM < IC5y < 1000nM
30  Range C: ICso> 1000nM
NT = not tested
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Table 1

Example Enzyme Assay THP-1 Assay Whole Blood Assay
1 A A B
2 A B B
3 A o Cc
4 A C o
5 A B B
6 A Cc NT
7 B C NT
8 A C NT
9 A B B
10 A B C
11 A C NT
12 A C NT
13 A B A
14 B C NT
15 B NT NT
16 A C NT
17 A A B
18 A B NT
19 A Cc NT
20 A C Cc
21 A A B
22 A A A
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23 A B B
24 A c NT
25 A c NT
2 A c NT
27 A c NT
28 A B B
29 A c NT
30 B c NT
31 B NT NT
32 A B B
33 A B B
34 A B B
35 A c NT
36 A B B
37 A B NT
38 A B B
39 A A NT
40 c B c
a1 A NT NT
42 A "B NT
43 A NT NT
44 A A B
45 A B B
46 A c NT
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47 A B NT
48 B C NT
49 A NT NT
50 A NT NT
51 A B NT
52 A NT NT
53 A NT NT
54 A B B
55 A B B
56 B C C
57 A NT NT
58 A NT NT
59 A A B
60 A A B
61 A B B
62 A B ‘ Cc
63 A B B
64 A A B
65 A B B
66 A ,_ B c
67 A B B
68 A B C
69 B C C
70 A B B
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71 B B B
72 A B B
73 A B B
74 B C C
75 C C C
76 A C C
77 A NT NT
78 A NT NT
79 A NT NT
80 A NT NT
81 A NT NT
82 A NT NT
83 A NT NT
84 A NT NT
85 A NT NT
86 A NT NT
87 A NT NT
88 A NT NT
89 A NT NT
90 A NT NT
91 A NT NT
92 A NT NT
93 A NT NT
94 B NT NT
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95 A NT NT
96 A NT NT
97 A NT NT
98 A NT NT
99 A NT NT
100 A NT NT
101 A NT NT
102 B NT NT
103 A NT NT
104 A NT NT
105 A NT NT
106 A NT NT
107 A NT NT
108 A NT NT
109 Cc NT NT
110 A NT NT
111 A NT NT
112 A NT NT
113 A NT NT
114 A NT NT
115 A NT NT
116 A NT NT
117 A NT NT
118 A NT NT
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119 A NT NT
120 A NT NT
121 A NT NT
122 A NT NT
123 A NT NT
124 A NT NT
125 A NT NT
126 A Cc NT
127 A NT NT
Table 2
Proliferation assay: THP-1 assay:
Enzyme . Inhibition of
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Hsp90 cell cell U937 cells THSPI_TU (185-1
IC50 nM) ; ; i i
(Cso proliferation | proliferation ey cells (ICso
ICso (nM) ICs0 (nM) nM)
8 200 145 ~1 476
™
CHR-7310
N\)’\oD
42 (ester)
4\ 7 (acid) 27 760 28 45
Exa@le 17




CHR- 7310 8 200 145 -1 476 o Exanple 17 42 (ester) 7 (acid) 27 760 28 45 WO
2011/ 154708PCT/ GB2011/ 000879 - 126 - Tabl e 2 shows that the acid of
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Its jn th d of Example 17 bei i fi cant,l potent th
e par cliE cHOMERERR! Bemabime bt srsCtnoted timins o bbFe Gospt to.
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can al so be seen that the conpound of Exanple 17 is significantly weaker in
Hut 78 cesuch apki9ah anb THE: 1 edlstanil As i ommsequange Hhenesltongwasboxyliepolyse Exanpl e

FACHEEC Rt TR T R e
mot i f i NeaeeqebEds HOF: I hadrolysis results in the compound of Example 17 being
significantly more potent than the parent non-ester compound CHR-7310 in U937 and
10 THP-1 cells despite the ester Example 17 being weaker as an Hsp90 inhibitor than
CHR-7310. It can also be seen that the compound of Example 17 is significantly weaker
in Hut78 cells which do not contain hCE-1 and hence cannot hydrolyse Example 17 to
its carboxylic acid. These data highlight the potency and selectivity benefits that can be
achieved by the attachment of the amino acid (ester) motif in compounds such as

15 Example 17.

Carboxylic acid accumulation in intact hCE-1 expressing (U937 & THP-1) and
non-expressing (Hut78) cells

The assessment of the accumulation of ester-derived acid in intact human

20 tumour cells can be measured using the following method:

U937, THP-1 or Hut 78 cells (4x10*ml) were incubated at 37°C in culture
medium containing 6uM compound. Incubations were terminated by centrifugation
(300g; 5 min; 4°C). Supernatants were added to 4 volumes of HPLC-grade acetonitrile.
After decanting the supernatant, the residual cell pellet (1x10° cells) was extracted into

25  1ml of acetonitrile. Samples were analyzed for the ester and acid metabolite at room
temperature by LC/MS/MS (Sciex API3000). Chromatography was based on an AceCN
(75*21rﬁm) column with a 5-95% (v/v) acetonitrile, 0.1% (v/v) formic acid mobile

phase. Results are shown in Table 3:

30
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Example 1
5 Table 3 shows the selective accumulation of the acid derived intracellular

hydrolysis from the compound of Example 1 in U937 and THP-1 monocytic cells which

contain hCE-1 compared to Hut78 cells which do not contain hCE-1 and consequently

cannot hydrolyse Example 1 to its corresponding acid. It can be seen that U937 and

THP-1 cells accumulate significant amounts of carboxylic acid but negligible acid is
10 detected in Hut78 cells.

Broken Cell Assay
In order to determine whether a compound containing a particular group R*® is
hydrolysable by one or more intracellular carboxylesterase enzymes to a -COOH group,

15  the compound may be tested in the following assay:

Preparation of cell extract
U937 or HUT78 tumour cells (~109) are washed in 4 volumes of Dulbeccos

PBS (~1 litre) and pelleted at 525g for 10 minutes at 4°C. This is repeated twice and the
20 final cell pellet 1s re-suspended in 35ml of cold homogenising buffer (Trizma 10mM,

NaCl 130mM, CaCl, 0.5mM pH 7.0 at 25°C). Homogenates are prepared by nitrogen

cavitation (700psi for 50 minutes at 4°C). The homogenate is kept on ice and -

supplemented with a cocktail of inhibitors at final concentrations of Leupeptin 1M,

Aprotinin 0.1uM, E64 8uM, Pepstatin 1.5uM, Bestatin 162uM, Chymostatin 33 mM.
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carboxylic acid at room temperature by LC/MS (Sciex API 3000, HP1100 binary pump,
15 CTCPAL). Chromatography was based on an AceCN (75*2.1mm) column and a

mobile phase of 5-95% acetonitrile in water / 0.1% formic acid.
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CLAIMS

ill. A compound which is (a) a phenylamide derivative of formula (I) or a tautomer

thereof, or (b) a pharmaceutically acceptable salt, N-oxide, hydrate, prodrug or solvate

thereof:
RG
o} N
~ R7
R RS
R? RY
R3
(N
wherein:

- R' and R® are hydroxy;

- R?, R* and R’ are the same or different and represent hydrogen or
halogen atoms or C; alkyl, C,_4 alkenyl, C,¢ alkynyl, C,_¢ alkoxy,
hydroxy, cyano, nitro or -NR'R"" groups wherein R" and R’" are the
same or different and represent hydrogen or unsubstituted C; .4 alkyl, and
with the proviso that no more than two of R%, R* and R? are cyano or
nitro;

- either:

1) R® is selected from C .4 alkyl and R represents -CR*R’-A
wherein R® and R’ are the same or different and represent a
hydrogen or halogen atom or a C,.4 alkyl, C,4 alkenyl, C;.4
alkoxy, hydroxy or -NR'R"" group where R” and R"" are the same
or different and represent hydrogen or unsubstituted C;.4 alkyl,
and A represents a phenyl ring or a 5- or 6-membered heteroaryl
group and is substituted with a group W; or

(ii) R®and R7, together with the nitrogen atom to which they are
bonded, form a 5- or 6-membered heterocyclyl group which is

either (a) unfused, or (b) fused to a phenyl ring or a 5- to 6-
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membered heteroaryl group, and wherein either the heterocyclyl
group or, when fused, the heterocyclyl group or the phenyl ring
or heteroaryl group to which it is fused, is substituted with a
group W;

W represents a group -Alk'-R;

AlKk' represents a bond, a Cy.4 alkylene group or a group -(Cj4

alkylene)-NR '-(C,_4 alkylene)- wherein R” represents hydrogen or C;_4

alkyl;

R represents a group of formula (X) or (Y):

AlkZ—R l}"
k&
£ -+
R10
(X) (Y)

R', where present, represents a hydrogen atom or a Cy.4 alkyl group;
AIK? represents a group of formula -C(R'%)(R")- when R is of formula
(X) or -C(R'%)- when R is of formula (Y), wherein R'? and R"? are the
same or different and represent hydrogen or the a-substituents of an a-
substituted or a,a-disubstituted glycine or glycine ester compound,;

ring D, where present, is a 5- to 6-membered heterocyclyl group
containing Alk? and wherein R'" is linked to ring D via Alk?, and ring D
is optionally fused to a second ring comprising a phenyl, 5- to 6-
membered heteroaryl, C;.; carbocylyl or 5- to 6-membered heterocyclyl;
and

R'! is an ester group which is hydrolysable by one or more intracellular

carboxylesterase enzymes to a -COOH group;

and wherein, unless otherwise stated:

the alkyl, alkenyl and alkynyl groups and moieties in R% R RY R RS,
R® R, Alk!, R'? and R"® are unsubstituted or substituted with 1, 2 or 3
unsubstituted substituents which are the same or different and are
selected from halogen atoms and C,4 alkyl, C,.4 alkenyl, C,_4 alkoxy,
C,4 alkenyloxy, C;4 haloalkyl, C,4 haloalkenyl, C,.4 haloalkoxy, C;.4
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haloalkenyloxy, hydroxyl, -SR’, cyano, nitro, C,4 hydroxyalkyl

and -NR'R"’ groups where R" and R’" are the same or different and
represent hydrogen or unsubstituted C;.; alkyl; and

the aryl, heteroaryl, carbocyclyl and heterocyclyl groups and moieties in
R® and R’ are unsubstituted or substituted by 1, 2, 3 or 4 unsubstituted
substituents selected from halogen atoms, and cyano, nitro, Ci.4 alkyl,
C1-4 alkoxy, C,.4 alkenyl, C,.4 alkenyloxy, C;.4 haloalkyl, C>4
haloalkenyl, C;_4 haloalkoxy, C,.4 haloalkenyloxy, hydroxyl, C;.4
hydroxyalkyl, -SR" and -NR'R"" groups wherein each R" and R"" is the
same or different and represents hydrogen or unsubstituted C,4 alkyl, or
from substituents of

formula -COOH, -COOR*, -COR#, -SO,R?, -CONH,, -SO,NH,, -CON
HR*, -SO,NHR", -CONR"R®, -SO,NR*R®, -OCONH,, -OCONHR*, -O
CONR“R®, -NHCOR*, -NRBCOR*, -NHCOOR*, -NR®*COOR*, -NR®C
OOH, -NHCOOH, -NHSO;R*, -NR’SO,R*, -NHSO,0R*, -NR®SO,0H
, -NHSO,H, -NR®S0O,0R*, -NHCONH,, -NR*CONH,, -NHCONHR?, -
NR*CONHR®, -NHCONR"R® or -NR*CONR*R® wherein R* and R®
are the same or different and represent unsubstituted C,_¢ alkyl, Cs.¢
cycloalkyl, non-fused phenyl or a non-fused 5- to 6-membered
heteroaryl, or R* and R® when attached to the same nitrogen atom form a

non-fused 5- or 6-membered heterocyclyl group.

2. A compound as claimed in claim 1 wherein R?, R* and R’ are the same or
different and represent hydrogen or halogen atoms or hydroxy, unsubstituted C.4 alkyl

or unsubstituted C;4 alkoxy groups.

3; A compound as claimed in any one of the preceding claims wherein either:

(i) R® represents -CHj, R represents -CR®R’-A wherein R® and R are the
same or different and represent a hydrogen or halogen atom or an
unsubstituted C.4 alkyl or C,_4 alkoxy group, and A represents a phenyl
ring substituted with a group W; or
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(i) R®and R, together with the nitrogen atom to which they are bonded,
form a pyrrolidinyl, piperidinyl or isoindolinyl group which is
substituted with a group W and is optionally further substituted with 1 or
2 groups which are the same or different and are selected from halogen
atoms and unsubstituted C, 4 alkyl, C,4 alkoxy, hydroxyl, C;_4 haloalkyl,
C1.4 haloalkoxy, C;_4 hydroxyalkyl, cyano, nitro, -SR” and -NR'R"’
groups where R” and R"" are the same or different and represent

hydrogen or unsubstituted C,.; alkyl.

A compound as claimed in any one of the preceding claims wherein Alk'

represents a bond, an unsubstituted C;4 alkylene group, or an

unsubstituted -(C, ., alkylene)-NH-(C,.4 alkylene)- group.

A compound as claimed in any one of the preceding claims wherein either:

(1) R'? and R" are the same or different and represent hydrogen, C.¢ alkyl,
C;.7 carbocyclyl, Cq.10 aryl, -(Cy.4 alkyl)-(Cq.10 aryl), or -(Cy-4 alkyl)~(Cs;
carbocyclyl); or

(ii) RZ and R®, together with the carbon atom to which they are bonded,
form a C;_;7 carbocyclyl group,

wherein the alkyl groups and moieties are unsubstituted or substituted with 1 or

2 substituents selected from unsubstituted C_4 alkyl, C,.4 alkoxy, hydroxy

and -NR'R"” groups where R" and R’” are the same or different and represent

hydrogen or unsubstituted C,, alkyl, and wherein the aryl and carbocyclyl

groups and moieties are unsubstituted or substituted with 1 or 2 substituents
selected from halogen atoms and unsubstituted C,.4 alkyl, C,4 alkoxy, hydroxyl,

Ci-4 haloalkyl, C,_4 haloalkoxy, C;.4 hydroxyalkyl, cyano, nitro, -SR’

and -NR'R"" groups where R" and R"" are the same or different and represent

hydrogen or unsubstituted C,., alkyl.

A compound as claimed in claim 5 wherein either:
(i) R'? and R" are the same or different and represent a hydrogen atom or

an unsubstituted group selected from C,4 alkyl, Cs.; carbocyclyl,
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phenyl, -hydroxy-(C,.s)alkyl, -(C;.¢)alkoxy-(Ci-
s)alkyl, -(Cp)alkyl-phenyl or -(C,.;)alkyl-(Cs.7)carbocyclyl; or

(i) R'?and R", together with the carbon atom to which they are bonded,
form an unsubstituted Cs.; carbocyclyl group.
5
7. A compound as claimed in any one of the preceding claims wherein R represents

a group of formula (X) and R represents a hydrogen atom.

8. A compound as claimed in any one of the preceding claims wherein R"

10 is -COOR? wherein R represents unsubstituted C;.4 alkyl or Cs.; carbocyclyl.

9. A compound as claimed in any one of the preceding claims which is (a) a

phenylamide derivative of formula (IA) or a tautomer thereof, or (b) a pharmaceutically

acceptable salt, N-oxide, hydrate, prodrug or solvate thereof:

15

wherein;:

20

R6

0] N
\R7

HO

R4
OH

(1A)

R’ represents an unsubstituted C;.4 alkyl group;

either:
o R®represents -CHs, R represents -CR®R’-A wherein R® and R® are

the same or different and represent a hydrogen or halogen atom or an
unsubstituted C;.4 alkyl or C;.4 alkoxy group, and A represents a
phenyl ring substituted with a group W; or
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o R®and R, together with the nitrogen atom to which they are bonded,
form a pyrrolidine, piperidine or isoindoline group which is
substituted with a group W and which is optionally further
substituted with 1 or 2 groups which are the same or different and are
selected from halogen atoms and unsubstituted Ci.4 alkyl, Ci.4
alkoxy, hydroxyl, C,.4 haloalkyl, C;.4 haloalkoxy, C;4 hydroxyalkyl,
cyano, nitro, -SR " and -NR'R"” groups where R" and R"" are the
same or different and represent hydrogen or unsubstituted C,-, alkyl;

Alk' represents a bond, an unsubstituted C,_4 alkylene group, or an

unsubstituted -(C, ., alkylene)-NH-(C;4 alkylene)- group;

R represents a group of formula (X) wherein R represents hydrogen;

AIK? represents a group of formula -C(R'*)(R")- and either:

o R"7and R" are the same or different and represent hydrogen, C; ¢
alkyl, C;_7 carbocyclyl, C.1g aryl, -(Ci.4 alkyl)-(Ce.10 aryl), or -(C;.4
alkyl)-(C;.7 carbocyclyl); or

o R'7and R, together with the carbon atom to which they are bonded,
form a C;_7 carbocyclyl group,

wherein the alkyl groups and moieties in R'? and R"? are unsubstituted or

substituted with 1 or 2 substituents selected from unsubstituted C;.4

alkyl, C,.4 alkoxy, hydroxy and -NR'R"" groups where R and R"" are the

same or different and represent hydrogen or unsubstituted C,., alkyl, and
wherein the aryl and carbocyclyl groups and moieties in R'? and R" are
unsubstituted or substituted with 1 or 2 substituents selected from

halogen atoms and unsubstituted C;4 alkyl, C,4 alkoxy, hydroxyl, C;.4

haloalkyl, C;.4 haloalkoxy, C;.4 hydroxyalkyl, cyano, nitro, -SR’

and -NR'R’" groups where R" and R"" are the same or different and

represent hydrogen or unsubstituted C,., alkyl; and

R!!is -COOR® wherein R* represents unsubstituted C,.4 alkyl or C;5

carbocyclyl.

A compound as claimed in claim 9 wherein R* represents isopropyl.
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11. A compound as claimed in claim 9 or claim 10 wherein either:
- R® represents -CH;, R represents -CH,-phenyl wherein the phenyl ring
is substituted with a single group W; or
. R® and R’, together with the nitrogen atom to which they are bonded,
form a pyrrolidinyl, piperidinyl or isoindolinyl group which is
substituted with a single group W.

12. A compound as claimed in any one of claims 9 to 11 wherein one of R and R"
is hydrogen or unsubstituted C,.; alkyl and the other of R'? and R" is an unsubstituted
group selected from C,4 alkyl, C;_7 carbocyclyl,

phenyl, -hydroxy-(C;4)alkyl, -(C,4)alkoxy-(C;4)alkyl, -(C;)alkyl-phenyl

or -(Cy.3)alkyl-(Cs.7)carbocyclyl.

13. A compound as claimed in claim 1 which is selected from:

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-yl)-L-
leucinate;

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-yl)-2-
methylalaninate;

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-
valinate;

cyclopentyl (25)-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)amino](phenyl)ethanoate;

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-
alaninate;

tert-butyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-yl)-L-
leucinate;

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-3-yl)-L-
leucinate;

tert-butyl N~(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-
alaninate;

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-yl)-L-

phenylalaninate;



10

15

20

25

30

- 136 -

cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-yl)-L-
norleucinate;
tert-butyl O-tert-butyl-N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-
4-yl)-L-serinate;
cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-yl)-D-
leucinate;
cyclopentyl 3-cyclohexyl-N-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl}piperidin-4-yl)-L-alaninate;
cyclopentyl (25)-cyclohexyl[(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } piperidin-4-yl)aminoJethanoate;
tert-butyl (25)-cyclohexyl[(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} piperidin-4-yl)amino]ethanoate;
tert-butyl N~(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-yl)-L-
phenylalaninate;
cyclopentyl O-tert-butyl-N-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } piperidin-4-yl)-L-serinate;
cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-yl)-L-
serinate;
tert-butyl N~(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-yl)-D-
leucinate;
cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl }pyrrolidin-3-y1)-L-
leucinate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-
yl)methyl]-L-leucinate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-
yl)methyl]-L-alaninate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]-L-phenylalaninate;
tert-butyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-
yl)methyl]-L-leucinate;
tert-butyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yDmethyl]-L-phenylalaninate;
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tert-butyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]-L-alaninate;
tert-butyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)methyl]-D-leucinate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]-D-leucinate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]-L-valinate;
cyclopentyl (25)-cyclohexyl {[(1-{[2,4-dihydroxy-5-(propan-2-
yhphenyl]carbonyl} piperidin-4-yl)methyl]amino } ethanoate;
tert-butyl (25)-cyclohexyl {[(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} piperidin-4-yl)methyl]amino } ethanoate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl }piperidin-4-
yl)methyl]-2-methyl-L-alaninate;
cyclopentyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]-L-serinate;
cyclopentyl O-tert-butyl-N-[(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} piperidin-4-yl)methyl]-L-serinate;
tert-butyl O-tert-butyl-N-[(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } piperidin-4-yl)methyl]-L-serinate;
cyclopentyl (25)-{[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)methyl]amino} (phenyl)ethanoate;
tert-butyl N-[(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)methyl]-L-serinate;
cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)ethyl]-L-leucinate;
cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)ethyl]-L-alaninate;
cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)ethyl]-L-phenylalaninate;
tert-butyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)ethyl]-L-phenylalaninate;
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tert-butyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)ethyl]-L-leucinate;
tert-butyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)ethyl}-L-alaninate;
cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)ethyl]-2-methylalaninate;
cyclopentyl O-tert-butyl-N-[2-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} piperidin-4-yl)ethyl]-L-serinate;
cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-
yl)ethyl]-L-valinate;
cyclopentyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}piperidin-4-
yl)ethyl]-L-serinate;
cyclopentyl (25)-cyclohexyl {[2-(1-{[2,4-dihydroxy-5-(propan-2-
yDphenyl]carbonyl }piperidin-4-yl)ethyl]Jamino } ethanoate;
tert-butyl (25)-cyclohexyl {[2-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } piperidin-4-yl)ethyl]amino } ethanoate;
tert-butyl (25)-{[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl} piperidin-4-
yl)ethyl]amino } (phenyl)ethanoate;
cyclopentyl (25)-{[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-
yl)ethylJamino } (phenyl)ethanoate;
tert-butyl N-[2-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } piperidin-4-
yl)ethyl]-L-serinate;
tert-butyl O-tert-butyl-N-[2-(1-{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } piperidin-4-yl)ethyl]-L-serinate;
cyclopentyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)methyl]-L-leucinate;
cyclopentyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)methyl]-2-methylalaninate;
tert-butyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)methyl]-L-alaninate;

ethyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl }-2,3-dihydro-1H-isoindol-

5-yl)methyl]-L-alaninate;
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propan-2-yl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl }-2,3-dihydro-1H-
isoindol-5-yl)methyl]-L-alaninate;
cyclopentyl N-[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)methyl]-L-alaninate;
cyclopentyl 1-{[(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)methyl]amino} cyclopentanecarboxylate;
cyclopentyl N-[2-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)ethyl]-L-leucinate;
tert-butyl N-[2-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)ethyl]-L-leucinate;
cyclopentyl 1-{[2-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-
1H-isoindol-5-yl)ethylJamino } cyclopentanecarboxylate;
cyclopentyl N-[3-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-1H-
isoindol-5-yl)propyl]-L-leucinate;
cyclopentyl 1-{[3-(2-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}-2,3-dihydro-
1 H-isoindol-5-yl)propyl]amino } cyclopentanecarboxylate;
cyclopentyl N-(3-{[{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} (methyl)amino]methyl } benzyl)-L-leucinate;
cyclopentyl N-(3-{[{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } (methyl)amino]methyl } benzyl)-2-methylalaninate;
cyclopentyl 1-[(3-{[ {[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} (methyl)aminoJmethyl } benzyl)amino]cyclopentanecarboxylate;
cyclopentyl (25)-[(3-{[ {[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl} (methyl)amino]methyl } benzyl)amino](phenyl)ethanoate;
cyclopentyl N-(4-{[{[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } (methyl)aminoJmethyl } benzyl)-L-leucinate;
cyclopentyl (25)-[(4-{[ {[2,4-dihydroxy-5-(propan-2-
yl)phenyljcarbonyl } (methyl)amino]methyl } benzyl)amino](phenyl)ethanoate;
cyclopentyl N-(4-{[ {[2,4-dihydroxy-5-(propan-2-
yl)phenyl]carbonyl } (methyl)amino]methyl } benzyl)-2-methylalaninate;
cyclopentyl N-[2-(4-{[ {[2,4-dihydroxy-5-(propan-2-
yDphenyl]carbonyl } (methyl)amino]methyl} phenyl)ethyl]-2-methylalaninate;
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cyclopentyl N-{[(2R)-1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl}pyrrolidin-2-
yl]methyl}-L-leucinate;
cyclopentyl N-{[(25)-1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } pyrrolidin-2-
ylJmethyl}-L-leucinate;
cyclopentyl N-(1-{[2,4-dihydroxy-5-(propan-2-yl)phenyl]carbonyl } pyrrolidin-3-yl)-D-
leucinate; and
cyclopentyl N-{3-[(1-{[2,4-dihydroxy-5-(propan-2-yl) phenyl]carbonyl}piperidin-4-
yl)aminoJpropyl }-L-leucinate.

14. A compound as defined in any one of the preceding claims, for use in treating

the human or animal body.

15. A pharmaceutical composition which comprises a compound as defined in any

one of claims 1 to 13 and a pharmaceutically acceptable carrier or diluent.

16. A compound as claimed in any one of claims 1 to 13 for use in treating or

preventing disorders mediated by HSP90.

17.  Use of a compound as claimed in any one of claims 1 to 13 in the manufacture

of a medicament for use in treating or preventing disorders mediated by HSP90.

18. A compound, use or method as claimed in any one of claims 16 to 17 wherein

the disorder mediated by HSP90 is rheumatoid arthritis.



