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1 WD 2009/ 047563PCT/ GB2008/ 050925 PYRROLO [ 2, 3-0]

PYRI M DI N DERI VATI VES AS PROTEI N KI NASE B | NHI BI TORS
wab@opsBsent i nvention relates to a novel groupCDGB2008/050925

bi cyclic heterocycles which may be useful in the

treatment or prevention of a disease or nedical

PYREBLE) o by PR AN A8 % BRATF ARy Bifneimors

useful in the treatnment or prevention of a nunber of
different cancers. The invention also relates to

phar maceuti cal conpositions conprising said conpounds,
to ocesses for. the manufacture of sal compoun

to Bt REENLHTVepHih ekt OgmayrsEquRel exs @t@@rwcgmﬁm may
be H§éfﬁ19n S tgeaﬁﬁgﬁ%ﬁl E%el’lﬂl(ﬁ? 3B diSeate GlotﬁP&l@eﬁ '&m&lﬁoﬁ H{%dm‘[ed through

phosphati dyl 3-kinase (Pl 3K) signalling pathway which
prqbetlaymasmBl(HﬁBr tlamknpam s AKT()eSBlichp;pmppﬁmlsana}omelatmie be useful in

i ncl ud| ceIIuI onses r owt h

thes’[ of wgﬁptg)n Hﬂéln‘gjpr é‘if%(ﬁn CHIGERS of I he ﬁg?ntlé))lggrlﬁs)l rglates to
phaﬁﬁiagﬁftﬁﬁl' cotfpdtiiong @&h}%sdg’fﬁa corhountls, t& fdceé‘s’éﬁ foree

receptor tyrosine ki nase, for exanple EGF receptor

mapE@FRye oftsaisl qosmpnds and tprenpditieass od tridatmneteelgbesgses mediated by PKB

Qph rylation. This autophosphorylation event
u“ﬁé%?& &%B?thBS kDa regul atory subunit of PI3K (p85)

t o PRBek acbmpbhdht bhtherphogiiandyle-kinsse (BI3OGIdnalltNg pattBvay which
an adaptor protein, for exanple growh factor

play%%lzegﬁmﬂasbnﬁaramﬁatpé@lrfe@ﬂem§urv1é(ﬁ1@| inchtinghgekar rerppRses to
grotv&nﬁ factdds. Lg?o Gt%&%h% bFg MH [f'éc% Of" r'c <%r g)fldg)mallé?g\gth factor

activati at af yses the’ phosph ation
(E@Rp apinsattallcb)akﬁacm&cepjdr Hrdireilsmsesiph mm;(l@EB:E)red:aptor (EGFR), the

p ce phosphatldylln03|t hat e
recempbgl}neﬂae dHgergRssutigo é@r}ﬁlamff'%dp OpRiOFYJptiqn event
all@% fhe @b@éﬁr}@% IQ&SH Qoshit of Pﬁs@p@)@mﬁﬁt 1niékefé@§/@thjfhe( REMMr either

and PKB to the pllasma menbrane where
dirgttlysyshvar 3l adapior ardeiactor vednede BRByth fmrae@peorthﬂueé protein 2

(GRRE) P R e e R iy btk B DBKET6). Upon

actiatibw, qﬂu0eat@fys&lﬁﬁaph@pﬁ&sjwoabegh@gphmc%hbs@lgrsablls?mphate
events that nediate cell proliferation and surviva

(PInde erasiuge phesphatistylisesitpbBiiE)-gi Qsm@sqf@ﬂ%st)@dseﬁmdwmessenger
el YRS TR b, A RSB A B0 i o

thel;ﬂasmaﬁémbrahe RdicrrRIBIND ph@ﬁph@rytaa@tamslpumés BBl e the

BAD, procaspase-9 and forkhead éFKHgQ{transcrlptlon
f actbers argifeecdarrndsafpgns ofdHsR € T btk e/ Akqkd and

PRI R L UG SR IS BORS AL B TPRa ¥ GGl vien

celPQphdlliltéRnisahfehddig eyl g lli fdP¥ti dnek@tsuiaydl ORh308facRPation of
vi a phosphoryl ation of Simlarly, activated PKB

PKiBfids essocigtsidiwigy inladiey, matidity mgd iasulinyaedingpd presalwiligprocesses.

AT BRE S setd Oh ealps Paap b bt on o EX iy o

exdnfpl @@l B/ADI pf@c@fpageh@aﬁtﬁfmm{ehamtﬂ[{g ahnRti ﬁ@tpﬁmb@é RAnd activating
(nMrOR) and via gl ycogen synt hase ki nase- g

traypRBpHetfagtosdthet unreguaati entiapopiosc Igewofqrfeéatraplﬁ @MclahdMP response
f.av

e SN N T R —

of M3 Vik rphbdibﬁo@'lzﬁién of MDM2. Similarly, activated PKB mduces cell proliferation

by activating proteins involved in cell growth and metabolism, for example by a pathway
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5 pathway are conmmonly found in cancer. For exanple,

mut ati on or anplification of the genes encoding the
w@idd/oises orns of Pl 3K are found in breast caneer/€B2008/050925

bowel cancer, ovarian cancer, head and neck and

cervical squanous cancers, gastric and |ung cancers,

angi opl asti ¢ ol i godendroglionas, anmaplastic

astrocytonmas, glioblastoma nultiforme and

r

lcalfR 1 AR AL SRS muanb A ik STl BPOR) B spgen
wﬁmméknﬂmaa(@SKeynd |n pancreatlc breast and ovari an

t umurs. Further encodlng for PTEN (a

pho%ﬁ*ams%teﬂﬁrl@ﬁ ¥ 0%6?159@?5%&%06» a@dpgotpgtig from apoptosis
theR@SR! vl %ﬁ&lﬁlg‘%ﬁ&‘f&eﬁrﬁ et‘?cf diShFRnt & cﬁqc g“%])Ohél‘[S within the PI3K

I nactivated i n nmany tumbur types, Including ovarian,
pathwhjz) pegroaimorly éasitl,in ghricondor meingniomaytaliemy, anhBiflcasen alsthe

corB Ppe DT 050fehipd BT Hlig s o i S il e avcer,

ovARahbaRder | Heall HAPHECKGRU ceRi@l bdirhduk @RRdgsuivintalng 8dhéers,
conpound that disrupted this pathway, |nclud|ng P

anglemasjmtcrblrggdemla%l@ela@sﬁémmlasnﬁ astreytonesat pheavlasgfimampliderme and
meEi)e ltloablas? a{seg n? r’%l n}u‘iau%npl 3 Iﬁf %atg)n alnld/ or %Vgraegc%m%s\(%nagfdthe genes
I S I nvo unouri gent sis are

enddﬁﬁfgﬁﬁé PKBt 1s@’fbrms Natfoure] iRph@waid, bB’a&tgmﬂ)loS@IﬁNﬁtﬁmours
Decenber 2005) Vol. 4, 988-1004. and Cully et al., 20

riogs, thegeaqsngodaenios T Ewaﬁa@hom@ye vhich hes a 1@&“@9216 to
L RS, ap S TR
inctwalingd mean l«@}ore@hleblremstr €l pmheg medatonan lung, ltehleaennas and lymphomas;

ventri.cul ar car jon potential. Changes in its
thisgyepylls lfl)?‘:t%aél@gé’gbgﬁ/‘ggrtﬂ by inherited nutations of the

geng, %@%Qﬁ@l’?&nﬁ{ortﬁﬂ&r il getd ﬁ@kalﬁ@fga&h&%ﬁ InQimoGA¢t1l
| ead to prolongation of action 25 enti‘al duration.
profiidratiaraand ssadval caryraingregad ihah dl@fuptddeth@pathv\taer ingluding PKB

orded el ectrocar di.o r and t
oS8 St eyps Pl i e Bt ol BB PRI o Rk
sighAlif@pAth®ay bMBNERRBEEB L indmolrdREk)s ard pRNEEd by Hennessy et al.,
Pharmacol . Sci. 22, 240-246 Recent requl atory
Nay¢ Bevipwe s DraPisco d@@ﬁ@@gerr@@%‘ﬁ@nﬂ akOOélnandrﬁully etal.,
fest f test
Na%ﬂré Fegbeﬁ\g‘s/%j nc%}h@%g% glr?%&e lg{%& % geoonee:I ement of

a pfrﬁe colidpeaizberdidat paivyn eiathelgnteddgdrtgdhe humhbeether- a-go go-
i keli hood that new chemcal entities will prolong

rel@d geied PERO) iebedicyeshiolmanakeroiolai replaiisagen PEﬁhs gﬁ%tﬁﬁcular

carfic 3HGSh pdibifiad! Cﬂér%ég [oRs R4 VW%@\J@d%@tﬁéﬂ'@ gﬁéﬂt\é&i Hﬁtaﬂons of the
remai ns an | mportant consi derstion in the devel opnent

gergfsequnca enplirmgeolo@cal modificationuedndeadod pralopgatiod »f hetion

bee cri hed that tar t e PL3K pat hway. For .
oG5B 20 b/ 65930 BT WBID0E) BAGDLI ALireseried in man on an
cledRaRREhmCd b prf%%alﬁeﬁ@dl QiR Wkih ?ﬁinn@ NhbWORET&REes de

deazapuri none conpounds that inhibit or nodul ate the

Poiatasi(Vandenbérgy at €200 1ki Trasds Hha(irx®). S@m&%%ﬁ@ﬁﬁ) IR:CeﬂfaEe
re Alag(frﬁ g?,udeﬁ%\gﬁ@y%&ﬁké%ﬁ)@heﬁ%&@lﬁﬁéﬁq &) g bno)(z é‘ﬁ ssaycfrrlvestigating

theagRtR S té-s’f%tﬂ{ﬁﬁhdi ata By ARR 6gSakt:] RBYEbe dhe Bfeﬁﬁﬁf (Bﬂ #jsre-clinical
(for exanpl e, her aqueous solubility, hig

StrdREynEBIg ﬁOtpyedl%mg? Bkelihoqg thap peys ﬁherm%lt f‘élruﬁewﬂbpw@ng the QT
/
GO S UMyl QXL AERE RSt B SHBIRLE e

blowkeinghotivity I]Bmfl’lshﬁSmpﬁI“[m npmdlaammmntﬂlm dehkexpnienOWanE}ﬁBw drug.
i nhibitors. 10The applicants have surprisingly found
that certain bicyclic heterocycle derivatives are
particularly effective at inhibiting PKB activity and
may therefore be useful in the treatnment of disease
states in which PKB activity is inplicated, for
exanpl e cancer. Accord| ng to a f| rst aspect of

T Y - o o
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1Z2"2/ NH (1) wherein: Y represents CH or N, Z1-Z2

represents a group selected from C(R6)=CH, N=CH and
wWELH6x1Np3 wher e 20R6 represents hydrogen, fl uorOT/GB2008/050925

chloro, brono, cyano, nethyl, ethyl, difluoronethyl,

trifluoromethyl or cyclopropyl; nis 0, 1 or 2; Rl

represents G _4al kyl, C2_4 al kenyl C2_4 al kynyl

C _4al koxy, G _4al koxyCl _4al kyl , f1 uor oC1 _dal kyl

T RaCl dal
O
exanf[THR) QROBARIGOR3 and CHI)OHIBENHL(A stbCHRY NHOSNRERRA) ddscribe
DTG T —
profdig Rinhs 2B BKBREnd FRM&ES RIFhS RYPKAGEoWEyE thd@lskN kxists the need

for further improved agents having superior potency against PKB and/or advantageous

physical properties (for example, higher aqueous solubility, higher permeability, and/or
lower plasma protein binding) and/or favourable toxicity profiles (for example a
descreased hERG blocking liability) and/or favourable metabolic profiles in comparison
with other known PKB inhibitors.

The applicants have surprisingly found that certain bicyclic heterocycle derivatives
are particularly effective at inhibiting PKB activity and may therefore be useful in the
treatment of disease states in which PKB activity is implicated, for example cancer.

According to a first aspect of the invention, there is therefore provided a compound

of Formula (I), or a pharmaceutically acceptable salt thereof:

R1 0 ITIHz
CH
N (CH,),
\ H
R
R’ N

Y/

Z,
I~
NS
N
N g

@
wherein:
Y represents CH or N;
Z'-77 represents a group selected from C(R®)=CH, N=CH and C(R®)=N; where
R® represents hydrogen, fluoro, chloro, bromo, cyano, methyl, ethyl,
difluoromethyl, trifluoromethyl or cyclopropyl;
nis0, 1 or2;
R! represents C;.qalkyl, Cy4alkenyl, Coalkynyl, C_salkoxy, C;.4alkoxyCalkyl,
fluoroCjalkyl, aminoC;alkyl, hydroxyC;alkyl, cyano, cyanoC;_salkyl, C;_cycloalkyl,
-(CH»),NHCOCH3, -(CH,),NHSO,CHj, -(CH,),NHCONH2, -(CH,),NHCONR’R’,



10

15

20

25

5R3 represents C _3al kyl; and R7 represents phenyl; R7
represents a 5 or 6 nmenbered nonocyclic heteroaryl

WO 20vg/o¥tssch conprises 1, 2 or 3 heteroatons sePer/GBA008/050925
fromO, Nor S; or R7 represents a
monocyclic 4, 5, or 6 nmenbergd heterocyclic ring which
conprises 101, 2 or 3 heteroatons selected fromO, N
or S; wherein R7 is optionally substituted by 1 or 2

2t 61€ e ' Wryuo t 53

R PR A L RSO o My U R IR R or

-(Omp;)ﬁle%&rhbﬁe hydr ogen, fluoro, chloro, brono, cyano or
trifluoronethyl; and R5 represents hydrogen, fl uoro,

chl BF%(_)’olr 26’?3!?10. 15l n one enbodi ment of the invention,
thege,d es@ﬁ@%?ﬁh%%e@o@@[.‘}%ﬁ&md of Formula (1), or a
y a

phargm euti ca acceptabl’e salt thereof: (1)
wheReérapresets Cinadpylessht s CH or N, Z1-Z2 represents a
ar ogﬁ sel ectt e?l fromCH=CH, N=CH and CH=N, n is 0, 1 or
2; AnEFPRSCPEprEddnts G _dalkyl, aminoG _dal kyl,
hy dROXfedseAdlakydr,6 mbfaben-@ MdaBEic helctdddy 1, Al¥RAM3h @6mprises 1, 2
C3_6cycl oal kyl ; where 25R2 represents hydrogen or
C _onb keleroapmny sefpeteddrme OCN @alileyl ; and 5
R’ represents a monocyclic 4, 5, or 6 membered heterocyclic ring which comprises
1, 2 or 3 heteroatoms selected from O, N or S;
wherein R’ is optionally substituted by 1 or 2 substituents selected from Cj_salkyl,
trifluoromethyl, C;_salkoxy, fluoro, chloro, bromo, and cyano;
R” represents hydrogen, fluoro, chloro, bromo, cyano or trifluoromethyl; and
R’ represents hydrogen, fluoro, chloro or bromo.

In one embodiment of the invention, there is provided a compound of Formula (1),

or a pharmaceutically acceptable salt thereof:

R1 ) ITIHz
N (CHz)n
H
Cl
N
Y« z

N
P
N g

@

wherein:
Y represents CH or N;
Z'-77 represents a group selected from CH=CH, N=CH and CH=N;
nis 0, 1 or 2; and
R! represents Cj.alkyl, aminoC,alkyl, hydroxyC,.alkyl, -(CH,),NHCOCH;,
-(CHz)qNRzR3 or Cs.¢cycloalkyl; where

R” represents hydrogen or C;.salkyl;

R’ represents C;_jalkyl; and



5

10

15

20

25

p and g i ndependently represent 2 or 3. In a
further enbodi nent of the invention, there is

wo b@weisse provi ded a conpound of Formula (1), POT/GB2008/050925
pharmaceutically acceptable salt thereof: 5(1)
wherein: Y represents CH or {\; Z1-Z2 represents a
group selected from CH=CH, N=CH and CH=N, 1Z1
represents C _4al kyl, am noG _4al kyl or

C3_ i 1 or 2. The term
Ci?&éﬁh&@kﬁ%%hﬁﬁ?gﬁé&%n%% ﬁ%an a saturated carbon
chaima Gifrthtr ¢rabddim@niaith@ineomtidnn tHeenig tterotcCromiglyd Beompound

st rai ght - chai ned or b anched, However eferences to
of Forgud duar 2 hripracgytisg ga%%en %fssawg " are specific
for the straight chain ver iron_onl Hand references to

i ndi vi dual branched- chaln y gr s such as t-butyl
are specific for the nversion only.
For exanple, "G 4a| |ncHu es thyl, ethyl,
propyl, isopropyl &hd t butyl . The term

"C2_4al kenyl" is intended to ne an unsat ur at ed

carbon chain of 2 to 4 carbon atRmns n | engt h, which

may be straight-chai ned or brayich cgntalnlng at

| east one carbon to carbon doﬁg%e on&,. However

references to individual aIkeny‘Ngroﬁps such as

20" propenyl " are specific for the straight chain

version only and references (fp individua

branched chai n al kyl groups such as tert-butenyl are
whensbi f i ¢ for t he branched chain version only. For

4a|keny| i ncludes, but is not limted
Yﬁ%@%&ﬁhf nf1 ‘pr openyl , |sopropenyl but enyl and

7' Zé rdprézahte ra)groupTdedaactadrfmrﬂ m{i@HWﬁQH"andSCHﬂFN ended to
,mean an saturate bon haln f 2 to 4 25carbon

R’ Eipggnt @R AR CHIH) Gt 9albgiandnai ned or
braﬁg@@q>lqpnta|n|ng at Ieast one carbon to carbon

triple bond. However references to individual alkynyl
gr olips tesmc 16’1 aslkyl” is intended to mean a saturated carbon chain of 1 to 4 carbon

atoms in length which may be straight-chained or branched. However references to
individual alkyl groups such as “propyl” are specific for the straight chain version only and
references to individual branched-chain alkyl groups such as t-butyl are specific for the
branched chain version only. For example, “Cj.salkyl” includes methyl, ethyl, propyl,
isopropyl and t-butyl.

The term “C,.salkenyl” is intended to mean an unsaturated carbon chain of 2 to 4
carbon atoms in length, which may be straight-chained or branched, containing at least one
carbon to carbon double bond,. However references to individual alkenyl groups such as
“propenyl” are specific for the straight chain version only and references to individual
branched-chain alkyl groups such as fert-butenyl are specific for the branched chain
version only. For example, “Cs.4alkenyl” includes, but is not limited to, ethenyl, propenyl,
isopropenyl, butenyl and fert-butenyl.

The term “Cs.4alkynyl” is intended to mean an unsaturated carbon chain of 2 to 4
carbon atoms in length, which may be straight-chained or branched, containing at least one

carbon to carbon triple bond. However references to individual alkynyl groups such as
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6 "propynyl" are specific for the straight chain
version only and references to individua

wheanoksds chai n al kyl groups such as tert - but ypgl/GaBe@®8/050925
specific for the branched chain version only. For
exanpl e, "C2_4al kynyl" inclydes, but is not limted
to, ethynyl, propynyl, isopropynyl, but ynyl and
tert-butynyl. 5The term"Cl 4 al koxy" is intended to

R e e e

bralnbliﬁdedlatmalbyd)@@[ps sEdt asemmfmlltﬁ].yl aekpecifit Kexlyé bianceddtsin

but not limted taq, hoxy, thoxy [ Opoxy . an
VerB‘&fl@%fV Fehexampl eg@%ﬁ; @deag}w ot isgited e ﬁ@@’a}qt propynyl,
wo A, %ﬁnahggypgﬁ?gﬂ>chaln of 1 to 10 4 carbon

t in

engt h h" may be strai ght-chai ned or
braﬁhh@@mehnkEOXVimummy@dnonmaaa@mmenatambnmnmuhoflt04

h f.1.to 4 b
eGSR SE PaRgeb b " B AR B SRyt een o
exantple A€ karky” ety bul iRabiE@Red R mctixPOdthlyThidpexy Bad
nethoxyethyl nethoxypropyl ethoxypropyl,

bu@Kbpoxyethyl and butoxypropyl The term

" 'f[LH %{ 4el1(1¥0>&y(; 6allfyfieg] 1% e de((i) to %an 2 sasf rayed ctaﬁoon cha1|r]1 of 1 to

carbon car on a

4 chityn RN ik dér@H, wHhied med be Etriiglartmhﬁﬂdwhefaﬁchbdahnkeaasa oxygen to
one of the hydrogen atons have been replaced

anqlhesgpiupied paborestittpplel lowf sasberbatpma i l,@ygt Wh@lhmsbe Figtght-
chdfl edr&tbréuicﬂk(? %{ F)Qamglé uet, 9;5@5)%9@1 f“fﬂfk(k; aﬁaeféylbut is not limited to,

uor opr opy uorol ’'sopr opy
mefHonpetbyls nieﬂtoybfprobiflu OmOXypeopylmlbpd)xyethyil ﬁﬂldﬂmtoxmirbmll

pen fluor e tafluor rop
noniﬁ? {?Sﬁno 1 z@lg 3 a? g’rﬁnﬁ%ﬁ saﬁgp@parhog chain of 1 to 4

carbbtt §t@ﬁ|ﬁ% Qg ﬂﬁeﬁﬁ‘lcﬁ ?t‘t}érsﬁf‘a%ﬂt -SRI GRBcRe Pivhdrefr®it feast one of
car bon atons In whi'ch may be straight-chai ned

ﬂwdwdb@anaﬁgwlwwahpﬂu@phgudweﬂwnuwaFgremnmh:gﬂmmpClﬁ@nW’
inCEﬁ%g‘g)lélf ﬁﬁ%nhnot%lnﬁf; %P%%ﬁthch g%%tﬁ%lgpggg%ropx "fluoroisopropyl,

ﬂuamamyn QIuDEREDRKI, ARSloAer2BLI0 LY romEMS 1, tpehtTuoroethyl,
@a dr oxyCi 4a|ky|" IS intended to nmean a saturated
hept eprepdiand apnafluosobptyls car bon atons in | ength,

whi %g [, Bkl ab@gf i§ H&én’éi?&* tooﬁe%{ QE‘@%‘S%Q gﬁ%&ﬁ%iﬂn%l to 4

a hydr oxyl ‘grou

carboie hwdﬁﬁn tmgmo whivtthyy be irtmiiglmc}dahbd/ br brancHey deoonpyireme
3- hydr oxypropyl, 1-hy droqélsopro

, and
pﬂ@awlaw&ﬁpy For emmpleramineS-glyE laalluﬂ% amingnietyb ggdgeethyl,

b
BRSSP L R HRGHE o oo

cycﬂhp&mmy%ymwyyCQbﬂanw1ﬂ@mymhop&mhthmndatynb@h@xmioflu)4
The term ! heter nt e n a.5 or

carfop R IEee P RSl sk hed S helTe st e hydroxyl

grdub ngorve&hﬁbleeqawm@ §4a1ky1 2inRludds RRI8XRARYBhyldroxyethyl, 2-
i ndependent |y sel ected from nitroger, oxygen or

hydsakyrhiapy! , Briwkedkypiapyh 1Fiydgoxyasopompyharshd-bydroxybutyl.

The term “Cs.scycloalkyl” is intended to mean a saturated 3 to 6 membered
monocyclic carbon ring. For example “Cs_¢cycloalkyl” includes cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl.

The term “heteroaryl ring” is intended to mean a 5 or 6 membered, totally

unsaturated, aromatic monocyclic ring which comprises 1, 2 or 3 heteroatoms
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a ring nitrogen atomwhere a bond froma nitrogen is

possi bl e, for exanple no bond is possible to the
wordwogsns of a pyridine ring, but a bond is poBsi/BBe008/050925

through the 1-nitrogen of a pyrazole ring. Exanples of

5 or 6 nenbered heteroaryl rings include, but are not

limted 5to, pyrrole, furan, im dazole, triazole,

tetrazole, pyrazine, pyrim di ne, pyridazine, pyridine,

1nd8é %ﬁgﬁgg eiléc% : alzngt 0 ﬁagx?ggn ?I}?L@hﬂlre ang@éha{ fin carbon atom or

arihp mttagrematdmewaemcayadndcfrdm agitrdgsn isicesidkRd fdr@xﬁl’ﬁp]le na bfbnd is

5.0r rrerrbered fully saturated or. partjally saturated
PO%&)&%W&@ pirogemgt wrefﬁn%ﬂgarhugé ond 182306%1513 thopeh Bistlottogen of

a pyRSEkLe geﬂxaﬁﬁﬁ& o4 Blo@ﬁl'émb@?&)d%%{%r&&ylsrﬂlg@ hﬁt’lude' Bﬁtea‘i’e ¥bimited

a ring arbon atomor a ring nitrogen atom anp es
to, pyrrdle, Biray, irBidarotbgriedblh étteazoley pyraging.ipygsnidine] pytielazine, pyridine,

ti.di tetrah f tetrah ) , .
YR dh OISR b el ar BRHES TR Rct 2 dariazole and
thigphege.i di ne, pi perazine, di hydropyridine,

i hydr opyrl m di ne and azepane. In further enbodi ments
of hetarmvaptcrasticlicangy isintetded fomcani dgd> deé msnticodsuby

satltu’ate é)é)pa%aﬁ sa'%lu%atte%monocyghc 1‘1%%8%1&11 ggmlp 01 ﬁ [ ﬁ%r %Hl tc’er&gtgms

seleqstbiro@tnidopenl 6xygoner Qﬂplhh&mkémeia afridd @ﬂb(ﬁ?@tom or a ring nitrogen
definitions to limt the broadest definition of

atoprp Eprpimales of §, 5 o1 (apnepbered Brtesecyshpringy inglude agetiyling,
e BRREREN, T b Shaaf FABY B3R IR g yido .
p1p€:ﬁ§lm5{| p1p<£ﬁ{p):|{1f(ls, einit}si;@yrl«ﬂaiek &ﬂhyd(oﬁ?r1ﬁ?qdm@qmc’&ggpir&i |
am a represents r A AP 1
25( Ffe%}l%%déwé t)seéthedyl%naav Kprh 0%/ @f% PEPR 3%@1{1%“ of Y, Z'-
7’ @1 ﬂalﬁéoRyg a.rﬁlg 1@ﬂarag£elﬁﬁ§'(9@o'( &@ei‘eﬁ(ﬁafte@fﬂa?‘Bgused‘]mdlwdually or

‘al kyl’, hydr oxy
in mtawmofalﬂkgne of- th@p@p Hl@&ﬁﬁ}efm(t@ﬂg)cphjﬁﬁ@@@adest definition

of FoERURISoEN 15 (B Gerh Becie. - ( o) pobNRaRS  or

(1) Y represents N;

(2)  Z'-Z* represents CH=CH;

(3)  Z'-7Z” represents C(C)=CH;

(4)  Z'-Z* represents C(Br)=CH;

(5) R represents Calkyl;

(6) R represents aminoC.salkyl;

(7)  R'represents hydroxyC_alkyl;

(8) R represents Cs-¢cycloalkyl;

(9) R! represents Cj.alkoxyCj_salkyl, fluoroC;-salkyl, aminoC;-salkyl, hydroxyCi-
salkyl, cyanoC;-salkyl, Cs.ecycloalkyl, -(CH,),NHCOCH3, -(CH,),NHSO,CHj,
-(CH),NHCONH,, -(CH,),NHCONR’R’, -(CH,),NR’R’, -(CH,),SO,NH,,
-(CH,),CONH,, -(CH,),CONR’R” or -(CH,),-R’

(10) R represents -(CH,),-R’ wherein R is selected from phenyl, piperidinyl,
piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl, isoxazolyl, pyrazolyl and
thiazolyl and R’ is optionally substituted by a single methyl group;
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30(10) R represents -(CH2)p-R7 wherein R7 is selected
from phenyl, piperidinyl, piperazinyl, pyrrolidinyl,
woepheissayl , i m dazol yl, isoxazolyl, pyrazol yPCEHOB2008/050925
thiazolyl and R7 is optionally substituted by a single
met hyl group; 8 (11) R reprgsents hydroxyethyl; (12)
n is 0; (13) nis 1; (14) nis 1 or 2; 5(15 nis 0O or

(16) pis 1, 2 or 3; (17) R4 represents

rej (18) R4 represents chloro,
%WGP Rng%g&s?&$§¥gg8¥épresents chloro; 10(20) R4
Keﬁreﬁﬁﬂls br ono; (21) R5 represents hydrogen

igﬁ fepresents chl oro; (23) R6 represents
H ogént: (24) R6 represents methyl; 15(25) R6

eﬁgpf§rg|fluoronethyl (26) R6 represents
trlfluoronethyl Accordlng to anot her enbodi nent of
Khé)lmvghbnbn there is provided a conpound of Formul a
%, ﬁzph%rnaceutlcally acceptabl e salt thereof,
chpﬂ%

a)ﬂ ber dsdntk dhiehd, BFaRHIBNYahet hyl ) - 1- (7H-pyrrol of 2, 3-
yr|n1 n-4-yl eri di ne-4- 20car boxam de;

4Raﬁmﬁ§emﬁGhoqngﬁhp@rophenyl)ethyl) 1- (7H pyrrol of
ﬁﬂ i RO RCEEY B8 or pheny|) propy 1) - L-( 7H pyrr ol of 2, 3
(dmpnyﬂm&maﬁébyhﬁﬁlperidine-4- car boxam de;
(21) R’ represents hydrogen;
(22) R’ represents chloro;
(23) R represents hydrogen;
(24) R® represents methyl;
(25) R represents difluoromethyl;
(26) R represents trifluoromethyl.

According to another embodiment of the invention, there is provided a compound
of Formula (I), or a pharmaceutically acceptable salt thereof, which is:
4-amino-N-(1-(4-chlorophenyl)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-
carboxamide;
(S)-4-amino-N-(1-(4-chlorophenyl)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-
4-carboxamide;
4-amino-N-(1-(4-chlorophenyl)propyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-

carboxamide;

(S)-4-amino-N-(1-(4-chlorophenyl)propyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-

4-carboxamide;
(R)-4-amino-N-(1-(4-chlorophenyl)propyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-((4-chlorophenyl)(cyclopropyl)methyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(2-amino-1-(4-chlorophenyl)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-

yl)piperidine-4-carboxamide;
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25(S) - 4- am no- N- (1- (4-chl or ophenyl ) propyl)-1-(7H pyrro
| o[ 2, 3-d] pyri m di n-4-yl)piperidine- 4-carboxam de;
W@ R)0944B63 no- N- (1- (4- chl or ophenyl ) propy1l) - 1- ( 7€ PGBR@IBO50925
[2,3-d] pyrimdin-4- yl)piperidine-4-carboxam de;
4-am no- N( (4-chl orophenyl ) (aycl opropyl ) nethyl )-1-(7Hp
yrrol o[ 2, 3-d] pyri m di n- 4-
30yl ) pi peri di ne- 4- car boxam de;
4 i.n0-
O N ok KRR LR e by
1)121@@1%16415@&%@11&1@2008/ 050925 9 (' S)-4-(am nonet hyl)-N-(

g RSB P Fidr e B amela3: Dpyrimidin-d-

yl)ﬁ1 %1994'%&£90X&1§1ﬂf60h| oropheny1l) - 4- hydr oxybutyl) - 1
F Hpyrrolo [2,3 -d] pyri mdin-4-

(S)yd- ?mmeh*“(di+(ﬁ®hl©rmﬂlebwémwﬂe@xy5@®> M’(HﬂHPMUON{Z( 3-d]pyrimidin-4-
yl)pliqj:rb@)p?- i 9{11%% 4- hydroxybutyl)- 1 -(7Hpyrrolo [2,3

) pi peri di ne-4-car boxarri de;

(R)QB)MH@NL@q41\£h(oréphe&1flr)mhﬂ1>mr@gl’b@§ml){%prxy%m[y,bttqp@r)midln-4-
(7H-pyrrolo [2,3 yrimdin

yDyipyidipediagrboeamidsar boxani de; 4- am no N- ( 1
4-an((}1]no-cl\|'1‘ -l(Pr( ?@%ﬁ%}iﬂ}%g/? ﬁpoxxgtﬁ}yﬁ }_t%pfy 8@%%1%11@[1% 4?

yl)ﬁ@énélmamcfaﬂ;&aalﬁudk (4- chI orophenyl) 3 - hydr oxypr opyl) -

pyrim
(S)Sf} ?@F@éﬁ T(éT(ﬁ@thWBﬂ}%rﬁYdéoxmrqul) LCB-gyrelel2.3-d]pyrimidin-4-

r ropyl) - 4- am no- -(7Hpyrrolo [2,3
yl)plg 6@?#% l“gﬂp ) pi peri di ne-4-car boxam de;

N- (BEdbemrmdm-l m(chlméldmtnﬂ)mbpﬂb\émrﬂl)lea -(7H-pyrrolo[2,3-d]pyrimidin-4-
-‘.%di. II;L m no) propyl)- 1 -(7Hpyrrolo [2,3
yDpigeiidipg- C&F XaGE ) pi peri di ne- 4- car boxam de;

4- a(r@lo ?UM '1&"oﬁﬂeny()%—?ﬂn@fh?%ﬁﬁ%}op%l) 1- (7H pgrrolo[2 ,3-d]pyrimidin-

| am no) prop (7Hpyrrolo [
4- ydiﬂpmerudmedﬁi eerfoxan)igé;per i di ne- 4- car boxani de;

& e T hbr b AR e pg 17 5-pyrrolof2.3-

d]p%ﬁdh@mm W‘)ﬁiﬁéhcﬁn&h)o@fﬂb@ﬁ inglicne- 4- car boxam de;
(am nonet ; N-( 1 -(4-chloropheny

(R) w@a@cwrl c(ﬂycil arophenyi3- eret@mn{uzommp)yl) 1-(7H-pyrrolo[2,3-
d]pyﬁlrﬁ%ﬁ-ﬂl%lf}en(}l hé-ﬁlcﬁ%ro&%[h%, 4- car boxam de;
4-(aminomethyl)-N-(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidine-4-carboxamide;
4-amino-N-(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(3-amino-1-(4-chlorophenyl)propyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
(R)-4-amino-N-(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
(R)-4-amino-N-(1-(4-chlorophenyl)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-
4-carboxamide;
(R)-4-(aminomethyl)-N-(1-(4-chlorophenyl)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-

yl)piperidine-4-carboxamide;
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4-am no-N-(1 -(4-chlorophenyl)-3 -hydroxypropyl)- 1
-(7Hpyrrolo [2,3 -d] pyrimdin-4-
w@Q kQopiops3 di ne- 4- car boxam de; 254-am no- N- (3 -POT/0B2M8/050925
-(4-chl orophenyl ) propyl)- 1 -(7Hpyrrolo [2,3
-d] pyri m din-4- yl)piperidingy4-carboxam de;
(R -4-amno-N-( 1 -(4-chlorophenyl)-3 -hydroxypropyl)-
-(7H-pyrro| o [2,3 -d]pyrimdin-4-

1
SRR G 2?4ﬁ@?%ﬁﬁ??{ﬂyﬁﬁxzf%@%féﬁ?@ﬁﬁflé[2}3'd]Pyﬁmidin""

yl)p@l}:@d&hdzmdiﬂmxémyde) pi peri di ne- 304-car boxam de;

hyl ) - N- 4- I hy
(S)z -q@rﬁyﬁr&)&%n}t é )aﬂ0ﬂf§l?33rﬁ]éng 1r(1) Eon )-Nn()i ()4ecth loro 1) 3-
XA WO
hyd%%@/ g@”?@%%#éﬁ%o%g/ 050825 10 (S)-4-ami no-N-(1
(S)-4-dminpeNdpliémhioyeienyydriodyprypmpy))- 1- H-pytezplpf 3, 6ipyrimidin-4-
r.imdin-4- yl)piperidine-4-carboxam de;

I %.2 3,.- d%h()é J
YDRIBFIYNe A RPoXIMIqCs by oo- 7H pyrrol o [2, 3
(S)=AhRiol Ni(Fingd iy L)-pink forog fl @M?Hfﬁ%ﬁﬂy 3)d1Byrimidin-4-

hydr oxypr opyl ) pi erl di ne-4-carboxani d

yDBps)dinc-4raappxpmidel - (4- chl or opheny1) - 3
(S)-#?nglgng))e(ﬁﬁﬁ ?R—){:?i A)ro é%‘l;g%él? lé)%}pgri é}g—éﬁlﬁﬁ%@llypmerf‘éﬁne -4-

carbbyuahiiaxy- 1 phenyl propyl) - -(7Hpyrrolo [2,3
yrim din-4- peri din car boxam
SO 14-s:{?l@rqpﬁp@flbamwp@pywdmw@a%

e-4- 10car boxam de;
d]p}]gf{-g #@%ge@dl# h@aﬁ%ﬁﬂ 4- chl or ophenyl) -3
(S)- @mmxl)l{(ﬂ Qﬂ)—}bi()moﬁhen{/l'}-lﬂ-lnwrmqlpmﬂyﬂ) B-(FH-pyrrolo[2,3-d]pyrimidin-4-
Ely dm di 3p| peri di ne- 4- car boxam de;
yDpt ? NGt o3 ‘N@%‘i € (4- br omophenyl) -3 -hydroxypropyl)- 1
4- aH(llZ(HT\er (40é190%§h§1y1)d4] P(Mﬁﬂemy%ﬁnﬁ)butyl) 1- (7H rrolo[2,3-d]pyrimidin-
yl') pi peri di ne-4-carboxam dé; 154-arm no- N X
4- yl)(ptpeuldir@fébwbwmld@ (di met hyl anmi no) but y1) -

SR R hTo e AT ngypropvii 3t eypplol2 >

d]pytifingialoy qﬁmbawﬂé 4Zartosh@idey! am no) propyl)- 1
-(7H-pyrro

(S wmol-ﬁﬂdﬂ1(4ﬁL&ﬂrgrﬂiem@lb13d1ﬁﬁ1é0wpmbokéiwwé®pr0pyl TH-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;

4-amino-N-(1-(4-chlorophenyl)-3-(methylamino)propyl)-1-(7H-pyrrolo[ 2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-[(4-chlorophenyl)(phenyl)methyl]-1-(7H-pyrrolo[ 2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-[2-amino-1-(4-chlorophenyl)-2-oxoethyl]-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-1-(3-bromo-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-N-[(1S)-1-(4-
chlorophenyl)ethyl]piperidine-4-carboxamide;
4-amino-N-[(1S)-1-(4-chlorophenyl)ethyl]-1-(5-chloro-7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;

4-amino-1-(3-bromo-1H-pyrazolo[ 3,4-d]pyrimidin-4-yl)-N-[(1S)-1-(4-chlorophenyl)-3-
hydroxypropyl]piperidine-4-carboxamide;
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(S)-4-amino-N-( 1 -(4-chlorophenyl)-3 -hydroxypropyl)-
-(5 -cycl opropyl-7Hpyrrolo [2,3 -
wWQOwppyTss3ni di n- 4-yl ) pi peri di ne-4-carboxam de; PCT/GB2008/050925
4-am no- N- (1- (4-chl orophenyl) -3 - (nethyl am no) propyl) -
-(7Hpyrrolo [2,3 -d]pyri njdin-4-
yl ) pi peri di ne- 4-car boxam de; 4-am no- N
[ (4-chl orophenyl) (phenyl)nmethyl] -1 -(7Hpyrrolo [2,3
I o L -
4- aggﬁ&ﬂni(%cfmzl ?l%lo%#@fé}ﬂi@ kgr’gfbgcﬁﬁro‘lbggﬂ ﬁa%lgg) 7H- ggrrﬂloﬁ )3

d]pdrin(idin-4pyhpiptradih&4Tartkmyidem di n- 4-

kGBS g ee o AT B R e [( 1 9)-

I d 4- b d
gy DAL Sl e o b o,

4-anghd-OF K1 FH! f4-chlot aphpy B 3-ly iy propgli |pl-é-methyl-7H-pyrrolo[2,3-
i.di ne-4-car,boxa de 4-amno-1 -(3
d]PYB\F/lB&?ﬁ ‘ff}%lﬁ??r& BF-4-FDOXIDUR i i di n-4-y1)-N- [(1 S)-
4-atnind-A- RWSPI—Q@-BEMV@R?I)ethyI] 1-(5-methyl-7H- pyrr010[2 3-d]pyrimidin-4-
hydr oxypro i ne-"4- car boxam de;

pyl ] pi peri
yl)m@@@qhoear#s@smmm&zoom 050925 11 4-ami no- N- [(1 S)- 1

4 an{l T«Pt;?%?—gf ”Mlo Oﬁﬁxﬁlggrhyé}’o%y%}helhyibutylﬁ? L(7H-pyrrolo[2,3-
d]ﬁhmidmm ﬁu)lﬁipélnddhé ploaﬂfobcéim[t%- 4- car boxam de; 4-amino-1

-(5 -bronmo- 7H pyrr ;}[Iayr imdin-4-yl)-N [f 1
4- -ag)ino -N- [_(é&)_ 1-(4- cyanophenyl)ethyl] 1 -(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-

enyl ) et hyl ] p| peri di ne- 4- car boxam de;
4 C%?Ogénﬁﬁ% N [(is)- - (4-chl orophenyl) -3

4-anhiyaHNo N Y B W&hhlorobheﬁﬁ)%mﬂfwdypﬂiﬂyﬂylr ~(101-py1fr@pR,3-d]pyrimidin-4-
m d 4-y| ) pi peri di ne-4-carboxam de; 4-am no- N

Yl)?‘lﬁ%cgllnef éa%@"&%ﬂ%? IoBhelny: Yethyl] - 1 (5

4- anHE& hy(bH ;?ﬁr% [baL@p % malin qmyN i 9i-n-4-

peri‘di ne-4-carboxam de; 4-amno-N- [(1 S)- 1
(tnﬂ(lqmm@ltlcfrl)pph@rikﬂ)ylE)lpdrgdmee&yaﬁboxmﬁhyI butyl]- 1

- (.7 2.3 -1 o L
4%8%?%"9??’(%8?%f‘%r?}mp&}e&@?tm-é:Qﬁe%}%o&[&r%-ﬁ@?ﬂﬂl}%}ﬁa“@@ﬁ{?ﬂldm&
4-chibbx@hidel - (4-cyanophenyl)ethyl] - -(7H-pyrrolo [2,3

-d] p ri mdin-4- | ) pi peri di ne4- carboxamde 4-am no- N
-opino -y L1~ cf(lgop%fmygrgph@mql}ylkl {5 cmeselaiz dpdipyrimiin-4-

) ‘]% 1"!11R¥r4r %Ld?é d] pyri m di n- 4-
OGP R Gabf

car boxam de;
4- ammo-N [1 (4 fluorophenyl)ethyl]-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-

carboxamide;
4-amino-N-[(4-chlorophenyl)(cyano)methyl]-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(1-phenylethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[ 1-(4-chlorophenyl)-4-pyrrolidin-1-ylbutyl]-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;

4-amino-N-[ 1-(4-chlorophenyl)-4-morpholin-4-ylbutyl]-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;

4-amino-N-[ 1-(4-chlorophenyl)-4-piperidin-1-ylbutyl]-1-(7H-pyrrolo[2,3-d ]pyrimidin-4-

yl)piperidine-4-carboxamide;
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154-amno-1 -(7Hpyrrolo [2,3 -d]pyrimdin-4-y1)-N {
(1S)- 144- (trifluoronethyl)phenyl] ethyl}

w@e@enidsne- 4- car boxam de; 4-am no-N [ (1R)- 1PCT/GB2008/050925

- (4- bronophenyl )ethyl]- 1 -(7Hpyrrolo [2,3

-d] pyri m di n-4-yl) pi peridi negd- car boxam de; 4-am no- N
[ 1 -(4-chlorophenyl)-2-phenylethyl]- 1 -(7Hpyrrolo
[2,3 -d] pyrimdin-4- 20yl)pi peridi ne-4-carboxan de;

i gt etonboni L it
d]p@rﬂamim%psl-)p1bépﬂd1ﬁdnl4mﬂmhemdezj( cyano)methyl] -1
rrmain

4 agn%ﬁp ATSHRIE T ﬂfpdléeﬂdz%wél?ﬁtw&) In7{fgpyrrolof2,3-
d]p_ygiﬂgﬁ‘ﬂﬂlﬁlzﬁyhéndﬂe a{chtboRyRidl 0 [2, 3

pi per i di ne- 4- car boxani de; 4-ani no- N4
4-aming-N-KKhd ot é‘ﬁ)-hhlnyqp)lemylpﬁ f(|4011¢thlylp1-pemzuyl -tyl)pgp;p]yl]- 13(7H-

| 0 ]2 - 4- .
pyiolo B B gt Cup B A s n 1
4- an%n‘lo W[(QSPP-'O%MQGME@E Bhﬁ’éﬂpﬁolﬂr ¥Jylﬂi%bﬁ!§]l] A-(3H-pyrrolo[2,3-

H-pyrrolo [2,3 ] pyrim
d]pyrlylpdlp&yldpm@r-ldm@érdadwam@@; 304 am no-N4 1

4- aﬁlﬁﬁgb?é)opgf ngllgop%8€)b$§r Lé)jeélcﬁn i yl}yrogytijl -)f](]7H pyrrolo[2,3-

d]pytinidiper- yldpma-ldln@arobﬂ»oaaﬂndﬁ 12

4- am no- N- S%“ 4 chI or, ophenyl) 4- p| per| di n- | but
4- ay}lﬂlo -N- E( 4 3-piperazin-1-ylpropyl]-1-(7H- pyrrolo 2,3-

d]pj,/_n]g{r?n&l%lom% Piﬂ(@g@%%&m dae- 4- car boxani de;

4-ainii NIl Y- bivhehipigphdnyl)-pei Helinmidaoll tylipyd pyd 1 H-( THHppsrOIof., 3-

0[.2,. d n- peri di ne- 4-car boxam de;
d]pghng%nnﬁbyw%;%ri I ﬁ’ %ﬁ%&eophlenlyl) 3- (4- me:(hyl pi per az
4- a'[rﬁnél-NlEO%f P-@/Jcﬂlloilo;ﬁizg‘{‘l?ﬁ A{)yrrohdm 1-ylpropyl]-1-(7H-p %/rrolo[2 ,3-

pyrr ol of rim ef i dine-4-carboxam de;
d]pqzrlamthnd-wr)m1p118)mq-4(<:4rh§>hamrd§pheny1) 3- mor phol i n-4-yl pro

(1] s d-( 7ZH.pyrrol o 3- .
- AT DR s Gt 3 amripdol2.3-dlpyrimidin-4-
yl)ﬂpéﬂ%ﬁ@-ﬂl%ahiol«&)ndb- (4-chl orophenyl) - 3-pi peridin-1-yl pro

pyl]-1-(7H pyrr
4-apge-py el Wr@lqamnhﬂw)&)p? @éfﬁnmh@hﬂ)é dr Hawareleld;3-d]pyrimidin-4-
4- chl or ophenyl) - 3- pi perazi n-1-yl pro
yl)%;‘?t%]@-i ﬁg(‘%&&’l‘%& of 53 o oPnEW )-3-pip P
N- (ct}amyfannmlcﬂll x(4fbhyfcdp11enﬁlr)¢tﬁylma aniaas1bOXapyreteo[2,3-dpyrimidin-4-
am no- N-[ (4-chl orophenyl)-3-(1H i m dazol -1-y1

yl)l?lﬁ%(b‘?? - Cfrt("?‘fimﬁﬂf’l’ rol of 2, 3-

e S e R R RS
d]pyriopyin}4-ghipetpye-AahadioRaBide;
4-Amino-N-[1-(4-chlorophenyl)-2-(1H-pyrazol-1-yl)ethyl]-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;

4-amino-N-[ 1-(4-chlorophenyl)-2-(3-methylisoxazol-5-yl)ethyl]-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;

4-amino-N-(1-(4-chlorophenyl)-2-(thiazol-2-yl)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-

yl)piperidine-4-carboxamide;
4-amino-N-(1-(4-chlorophenyl)-3-(dimethylamino)-3-oxopropyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
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d] pyri m di n-4-y1) pi peri di ne-4-car boxam de;

4-am no- N- (1- (4-chl orophenyl) - 2-sul fanoyl et hyl ) - 1- (7H
WERwoksp2, 3-d] pyri m di n- 4- PCT/GB2008/050925

y1) pi peri di ne- 4- car boxami de;

4-am no- N- (1- (4-chl orophenyl)s 2- sul f anoyl et hyl ) - 1- (7H

pyrrol o[ 2, 3-d] pyri m di n-4-

20yl ) pi peri di ne- 4- car boxam de;

4-a%§%%?§?@?@l%?%%§n&@l £ Hk%f%?ﬁ%ﬂyl))le@w&)rr(ﬂo @ng Hﬂ)yillm(lgl# 4-
ylyiptidipedidibmeadhidear boxam de;

4- %13?%?&%@}&@83%%2 sulPa%g](;/y:l'propylS-]I- 7hn;i)ycll’fao oﬂ2 3- d]%yrmn 1h-4-

yl)%%@ﬂ{d{lhwcﬂafbo%aﬂﬁﬂepl peri di ne- 4- car boxami de;
Am no- N-| 1- (4- chl or ophenyl) - 2- (1H pyrazol -1-y1) eth

4- apin]le-]_xl—-@?zh&hmpr]r—@] djl@roghenyl)-3-oxopropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-

m di 1) pi peri di ne- 4- car boxam de;
yl)ﬂlljglﬁlﬂ%“ﬁaf X %‘%hl or opheny1) - 2- ( 3- net hyl i soxazol -5-y1
4-ahRhON-{ 1~ U= &h?ﬁ'oﬁﬂé’ﬂ&@'—ﬁ[n?euﬁ)‘propzl) 1-(7H- pyrr010[2 3-d]pyrimidin-4-

d] pyri m di n-4-y1) pi peri di ne-4-car boxam d
yl)mpammwma(bpx@nm | or opheny1) - 2- (t hi azol - 2 yl)ethyl)-1

h’;\ﬂ%/lp 4o<|: (grogéeilylc) By Iarrrllogthglglll (7H-pyrrolo[2,3-d]pyrimidin-4-

yl)ﬁipaﬂﬂ1ﬁ@4Mafbbxéﬂa1dH1bﬂr opheny1) - 3- (di net hyl am no) - 3- oxop
ropy}\? 1- (7H pyrrol pléz, 3- .
Hh-dreflarophgnypefmethplsulionaar sREapy Hel-(7Hppyrrolo[2,3-
T4 5 13
d]pilgg{r%réh%q ﬁﬁﬁg[ﬁﬁ%ﬁ%ﬁ%’g ?1%1) 3- met hoxypropyl)-1-(7Hp
yrr il 19{02:;e3ﬂnﬂ]mymdnhaig msdifar gs]@qmmmndsjofrié)rmutaa(ﬂhmfmﬁd dbaove exist

in opévﬁlgg%#% 0g r?ff‘ﬁf’f:‘j %q%irngl heﬁ%/ue of ‘[heS ellelyIn%lrre? 1C QarggIY 1t)0m the 1rlz|vent10n

chliH):@irH?srdéﬁnﬂﬁ)n‘]a ?%ﬁ@éﬁ@aﬂ? actAA RTARB N drR Wl%@h st@sses the
- (4-chl orophenyl) - 3- oxopropyl)- 1 -(7Hpyrrolo |2,

propgh]tpyf inhibaiing RKByalcipity eFhediynthedis of opiooeHriadeye forms may be carried

ouby ST ORGSR R e
syrh ﬂf@ngifﬁaau At QLoRbk Wér)sd@or%ﬁﬂ@&ﬂﬁtﬁw of-alrabofittc By,

ol of 2, 3- rimdin-4- 1oyl)piperidne-4-carboxam de;
Raggmic compounds and racemic intermediates thereof are drawn herein as flat structures

BT 08 M (B 0L QT ORASIp s ATRINL A L AT 492 Bl i

thechppioipriieGioiesbhyrh)spiyedicaledie- 4- car boxam de. It is
to be understood that, insofar as conpounds_ of Fornula
(1) Therveripnalsislatss e any andpy Faéléﬂnllf‘ymaf@fm%/%f th¢ comgpaids of

Fon@ll I Dhich 4rE Hhigford QPP@%E{P‘@U' c carbon atom the

I nve I on
In one embodiment of the invention, the compound of Formula (I) has the

configuration shown in Formula (IA):



15includes in its definition any such optically active
or racem c form which possesses the property of

w0 ndwobitssg PKB activity. The synthesis of optPCHEGBY008/050925
active forns may be carried out by standard techniques
of organic chemstry well kngwn in the art, for
exanpl e by synthesis fromoptically active starting
materials or by resolution of a racemc form Racemc
conpounds and racenic internediates tfjereof are drawn
herein as flat structures 20 wherjpas Istereospecific
conpounds and st er eospeciTRG Wy (HYes thereof are
drawn with the approprj 3 $t erte ewyi stry indi cat ed.
The invention also reRatey to any and all tautoneric
fornms of the conpounds of rFornul a>ft) which are
inhibitors of PKB activity. In onejenbodi nent of the
invention, the conmpound of For nul; Ras the 25
configuration shown in Fornmnula (IQ?: 142 (1 A) wherein
Y, Z1, Z2, R, R4, R5 and n are asndef ilhed
her ei nbef ore. I n anot her enbodi nent of the
i nvention, the conpound of Foramyja (1) has the
Scpnfi%yrgtion4sh wn in Formula (I1B): (1B) whereinY,

wharein Y27, @, RRR", R5anadara ag dlefined heesfinhedeteher ei nbef or e.

Ref o1 £GE. NSRS Lo ARERIRAUAD Of ERIIHUAL Eb SDOYLEL e
be understcod td Tefer “i'oequaliy” T corpotnd’ s

corffiufatioa shdbyn il Fémuos (18):B) . I n one enbodi nent of

the invention, there is provided a conpound of Fornul a

(I'A), or a pharmaceutically akceg able2salt thereof:
121 oNH2 il (CH2). C N (CH,),
) H
R
R’ N

yZ z,

N o
LA
N g

(IB)
wherein Y, Z', Z2, R', R*, R® and n are as defined hereinbefore.
Reference herein to a compound of Formula (I) should be understood to refer
equally to a compound of Formula (1), (IA) or (IB).
In one embodiment of the invention, there is provided a compound of Formula

(IA), or a pharmaceutically acceptable salt thereof:

R' o NH
. (CH,).
H
cl
N
Zl
Y& \ ,
P
N
N
N H

(IA)

wherein;
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\ / 15 Y represents CHor N, Z1-Z2 represents a

group selected from CH=CH, N=CH and CH=N;, nis 0, 1 or
wQ@?00a0a7563 R represents C _4al kyl, am noG _4pdkgB2008/050925

hydr oxyC _4al kyl , - (CH2) pNHCOCH3, 5-(CH2), | NR2R3 or

C3_6cycl oal kyl ; where R2 replrsesents hydr ogen or

C _3alkyl; R3 represents C _3alkyl; and p and g

|ndependently represent 2 or 3. In a

Ylfeﬁrgeéjr? cAMhedi ment of the invention, there is

ore provided a conpound ioof Forrmula (IA) or a
7' ghaspraerts i gealy yel@cdepdm iiie=Ca) XN=CHenefH=N; (| A)
V\(/?erel n: grepresents CHor N 15 Z1-Z2 represents a
nigy olLFHQSé’P cted from CH=CH, N=CH and CH=N, Rl

R'} és%ﬁt@'@ﬁal%géﬁ ualﬁﬂ gf&oxy@ mgl O(CHQ) NHCOCH;,

bcycl oal
-(CEhhdW Rent Cmcytlhelkthlnte on, there is pr OVI ded a

COMRON S ST KL ubb o, (1) 20 detined
t hereéedpresdh 18181kl and
p and q independently represent 2 or 3.
In a further embodiment of the invention, there is therefore provided a compound

of Formula (IA) or a pharmaceutically acceptable salt thereof:

R o N
A CH
H
Cl
N

V4
YZ \ ,
W
x>
N
N g

(IA)

wherein:
Y represents CH or N;
Z'-77 represents a group selected from CH=CH, N=CH and CH=N;
R' represents C;_qalkyl, aminoC)_salkyl or Cs.¢cycloalkyl; and

nis0, 1 or 2.

In one embodiment of the invention, there is provided a compound of Formula (1),
(IA) or (IB) as defined hereinbefore, or a pharmaceutically acceptable salt thereof, wherein
the compound of Formula (I), (IA) or (IB) is other than (S)-4-amino-N-(1-(4-
chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-d |pyrimidin-4-yl)piperidine-4-
carboxamide.

A suitable pharmaceutically acceptable salt of a compound of Formula (1) is, for
example, an acid-addition salt of a compound of the invention which is sufficiently basic,

for example, an acid-addition salt with, for example, an inorganic or organic acid, for
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20t he conpound of Formula (1), (1A or (I1B) is other

than (S)-4-am no-N-(1-(4-
w@ bdoonephenyl) - 3- hydr oxypropyl) - 1- (7FprrroIo[ﬂcﬂcd¢mmM5mn5

i m di n-4-y1)pi peridi ne-4- carboxam de.

suitabl e pharmaceutically acgeptable salt of a

conpound of Formula (1) is, for exanple, an

aci d-addition salt of a conpound of the invention

: . . bas

exaﬁ@lg ?gdg'gfltﬁ&g% h&gfd%tr%}{%ch Iﬁmcé@{o%ﬁl&ﬁagg#l%%%@%% c1tr1c or maleic
acidr gani c acid, for WO 2009/ 047563PCT/ GB2008/ 050925 16

exanp hy drochl rlc hydr obr om ¢, .sul phuric,
ph ogﬁﬂg‘ '%edm P10 e S3ibn Fempeuds jof thgpresgnigentiongnay exist in

solldtedbi cxBh ﬁﬁj}%ﬁﬁ%@ od wdnals u‘ﬁ%lLé’tbdp PR mg%e%fnd&gﬁod that the

present in tion may exist In solvated, for exanple
prebyrd iiateetion ercowplabseasll sudoiohataedofros whichlate inbibiitorsoef PKB
aCtunderstood that the 5 present invention enconpasses
V'Y such sol vated forns which are inhibitors of PKB

aCt THé Edmpounds of theFoeRTRAWNASy B adnhiBiskc@Ed il tRe (drin dT®Yprodrug
be adm nistered in the formof a prodrug which is

whighgk brokdodpwh m thisdumanen asimah hpdiaio vy cqmp@ndeof ghe Formula (I).
Exm%@igé’ ggg 08ru E 1ncl F g rwlv% Iérb%oly rgg e ?foa cdty OO%M‘II %% the formula

IVO ers

(D.teidue If(Bﬁﬁsa)be@oc(rhgs aré/ammuﬁl the hfrsF@fex@m@w's l@g §uoehr;ﬁ?odrug
known in the art. For exanples of such prodrug
derppefivgatisies, see: a) Design of Prodrugs, edited

&zm%%%@ﬁ@%ﬁ%%@gﬁm%mﬁﬁ%§ MMmMS

in ]éﬂlzyaiologyAN@ﬁém p. I9e%, edi@8D)y; K. Widder, et albIAdhd?Elxd h@sﬂg 1985);

Egrsegﬁﬁ%%&¥£qg Devg%gggeﬁ%gﬁygbhggn W&%giﬂgggﬁﬁd-
Lat@@rplmcg?ﬁt Bermg%rdPCﬁ%hw“Des% ditd BYNLAAG & Brodd: é'} 394

Bundgaar d, Advanced Drug I'i very
BumE¥MBM5118191(@%”01992) d) H Bundgaard, et

(108 ;- Ehiatie BRI oo T Ry & it 1903,

6924 1984) Buid&@rdliend., U@u@alfmaﬁﬁaoaﬁﬂp@@sm@ﬁcetshm 285 (1988);
I nvention there is prOV|ded a pharmaceuti ca

andonposi ti on, which conprises a conpound of the Fornula

(1) xR0k PUal TBREUGa Yy @se 5pb g sal t thereof  as

defi ne ore’in assocrati

p hance@eitiitc alfinyhaasgiot afbthe uﬁuehmnme@ns peviidedra phabniieutical
np03|t|ons of the invention g inaform .
corgmsg%q W fc@rcog}pé]se%%ompq}md of the ormula (I), or a pharmaceutically

acceptable salt thereof, as defined hereinbefore in association with a
pharmaceutically-acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,
ointments, gels, or aqueous or oily solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or a liquid aerosol), for administration
by insufflation (for example as a finely divided powder) or for parenteral administration
(for example as a sterile aqueous or oily solution for intravenous, subcutaneous,

intramuscular or intramuscular dosing or as a suppository for rectal dosing).
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exanpl e as tablets, | ozenges, hard or soft capsul es,

aqueous or oily suspensions, enulsions, dispersible
w@owdesSedr granul es, syrups or elixirs), for POPGB2008/050925

use (for exanple as creans, ointnents, gels, or

aqueous or oily solutions orysuspensions), for

adm nistration by inhalation (for exanple as a finely

di vi ded powder or a liquid aerosol), for

ad I Vo | DS 0

fi nmerﬁé §(§If1€(|5scljtgdgls :ég \‘5% épg&glﬁﬁﬁ%&ﬂead}g%{&f l%f&(o%%ﬂlt?onafspt%cedures
usingl m)rtueﬁtldsr&ﬂ plarmatarticekaieiplientg svoll Isibemiih eéheaaqts €DUB, @mpositions
. oily solution for intravenou subcutane us,
intsridedt o glmssﬁnaafrcopﬁw SOR ST, O Hgrege Togging, sweetening,

flapdtitin %%h&/%? gre“sé}‘vat'i ‘%{géh sdosing). WO o
2009F047563PCT/ GB2008/ 050925 17 The conpositions
of tThecimpamdidikomaylalfb vobtrarmaltly byadnonisemed mrealvarm-blooded

) cedur.es usi onvent' I armaceut i I ) i
aniBlgD i RGeS e BT ok s E ingaimeh b
approkiai @ﬁf OfIOIOOQﬁQJkg Ul tHﬁ)ﬁoﬁﬁm}aptﬂmdﬁtﬁﬁ tHe 1&1allyf%rﬂ%cﬁ’€?e dose.

more col ouring, sweetening, flavouring an

A ypritednse Vort speh age trbiet o5 Tapsulsorplosnad ogonkam, rfgt @xa(np)le Wi2pP mg of
ac‘uv% @ad%ntbﬁre?%rgnbly taﬁcfaﬁ glgaeeﬁéﬁ‘%%ge OP ) %gq% alnsl o loygetfl for
exetnlilﬂe am mplkg tvice.dadpexéveatiel dail) dbsel 0l ﬂi@éé@gmly&ﬁ:dfahhd S

normal |y provides a therapeutlcall¥ effective dose. A
depsAfinggpae thedtot §eriar. s nericuhrapule ol adipigiptiatin. and the severity of

theY Mk ¥1ng %5% cdo? (E)][’l@§ grﬁi:t%tlo(?ﬁlopwﬁg 1s°tfr%a"f)iﬁ% ang ]éartl%:ular patient

i ngre era seint
ma§-d6@rmiyekie oinenpldoyeed, for io exanple 4-7 ny/ kg tw ce
dai Ly. However .t he dai. dose. W | | . nhecessari
var Féﬁew@ a.nh@r%sww%& m%%%ethnrﬁéﬁf‘earesqqﬁ @Vﬁéﬁl@q iehle for
ora'I Q&Hiﬁus%fa‘u@ﬂ‘ B0l Shi ?ﬁéé)f&O@H‘fé/ﬂm@f ag&)\ﬁ?ﬂduhb( OPFOﬁﬁlﬁa (D), ora
| ness being trea . Accordingly the practitioner
pha.mw@cenmcalﬂsea@qep@bbrsylt plmrmfc(lsudr asyi&-ﬂexmtlmﬂﬁif(ldé‘t -grliopbenyl)-3-

B R BN R e Ui i PR SUI Gt BT dgiin 0.5%

hy&b;aﬂzprapgrnneth@weﬁhuo@@(mtgi conprl se 1-200 ng/nm of a
ound of Formula (1)

a hitie santexif|the H@&@@@éﬁ@lf@agam tthe tgap&Brerapys alsp inpdudes
"pr gadyléliu?rﬂrp@ss %e@%_{e%)ffghr g (QF é]%f%go &%e cornltrrarl]r}al Ehe 4ternB 'B}l%réapeutic”

and tth¢rapeudicaliyr bhxadibdepnitiuc@ ablrdingly.

hydr oxypr opyl.net hyl cel | ul ose (HPMC). I n the context of

t he/ASriesd rher%e&ef feEat {tBAMee it dbtpndednior e tigynggmal everyday
mehllﬁ {g%@ Qealf % \Qirtl?QQiYéeQ@%' n oréﬂé}l ts%ﬁtnt Iﬁ%ﬁ{l Rt%%{fé bﬁ’e Some or all

Indfcations to the contrary. The ter erapeuti ¢'
ofmmﬂnﬁgumasamemtmnaibydonmmmwudﬂheh@mmkxmnmgpaﬁmmqndlngly

sed ei.n, . the term'treafnent i ntended t

hav8S el TsRihit h%&md%fyphaéyﬂﬁ ng Brenged P gVl ol cveryday

mcBhiiSARE 1ﬁdl‘ud2:% g)eﬁnaw pEdphl fa&lsHo %ed%f ¥Healie|v¥lof>§1|ehtedffeth9 RRcase and
sone or al synpt ons, to correct

secgomrmaplylmsr wheechynther ﬂlyeasg h@at ﬁmadjgydevelspgi @Q@dhe patlent is
rein

ten}%)}re}{gy Oé @8%%?W%éj§%te§tax gﬁ%}n?‘st eéf“f?& at106 rolr r¥\lzjorrsenmg ofe the dlsease or
theRIcOSIOYmant oF nb@ spﬁl@t/cﬁﬁﬁ askbgatel@ wath opn@Rdasef 1 h e di sease

and secondary p hyl axi s whereby the di sease has

al r éé@)feﬂ’ét\féjl{ b%lgaﬁahlbﬁ@watw@mthq GO Y @filfqrgnu&r (D) of the
pre@&{t R EWEEHM i fe%&ﬁéc%%f t%q)eacgéfupﬁlttﬁg )ﬁ’ggt epi%f* (ﬁ&a%s or med1cal

Wor seni ng o | Sease or t evel opnent of ne
corsiytipts aigliass donaded partttly RKIR adivdgase . cxafpe candee. Sﬂiet typds of

their PKB inhibitory activity, the conpounds of

Formula (1) of the present invention are expected to

be useful in the treatnent of diseases or nedica

conditions nediated alone or in part by PKB activity,
for exanple cancer. The types of
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18 cancers which may be susceptible to treatnent using
conpounds of Fornula (1) of the present invention

WO pabodBe3 but are not limted to, ovarian cancB€T/GB2008/050925
cervical cancer, colorectal cancer, breast cancer,
pancreatic cancer, glioma, gjgdoblastonm, nelanong,
prostate cancer, |eukaem a, |ynphoma, Non-Hodgki ns
| ynphoma, gastric cancer, lung cancer, 5hepatocellular

RS BFEDE Lo RMAC RaBLI AR B ol v

pre@xﬁﬂ@l&l’entlemdmmﬂélbmlar&m tiaritednterakrigacmmect, campl @stérccolorectal

| arge cell nphomg, acute .nyel oi d | eukaem a (AM),
canyg. gfﬁﬁ?té’aﬁfﬁéi RRsrcate PG Emeliga 3%’%&3?%‘?% BINOBjaepi@ptate cancer,

leuk &G n%ﬁQmEm(I@n Fio8 lhhé @@kﬂlﬁénlau s cAAb&A R g CRNGET -
may be parti cul arIy uscepti bl e o t reat ment u3| ng
hertamvpbwladeanoér g#ﬁerlpcaelsengastwweeﬂtm@kﬁtron&ll tum@uéGI/SE)agle@na

thyﬁ%laéfl %R t{ﬁlg %gg% EC@%H{@%?%%E&%% Ir?r{a\}\n%%%%g énarlﬁ tlc(?arge cell

lyn@shhial §c§u% clo] RultRATR{AMIDI @u ?[etrhy‘élbﬁﬁ' Mel@ndHARR
being. Simlarly, for the uses of a corrpound of

mepghehsingg. Brgast eancerhand mers spepificdty lwamed brepsinganesrenay be

parlfﬁllg Flllsc%%tlb‘cf%ﬁﬂn aﬁ a%?tg 81tn2%tomtp|3&rr1rd’s (1%19 n%rgse%[ 1nv8nt%un| a

par ttii¢ thasdgyd ehab tutaiie Mehods oflibAaaaitdif 0ghceOmen@setiherein, the
aspect of the invention, there is therefore prOV|ded a

corapeReL i opnulpgPivifldeadminisicrsdilo AdwnpaRlemekastiglarby a juman
be1§€.§{1ﬁﬁgﬁ#tfof: ﬁll lu¥esa(%€ac o1 Iuﬁd 391:5111# ?Jr thé QLatihdf d’ﬁ:ﬁﬁcer

I cane ing to a er aspect of
mehtvedtheonn, it isenelsa@dphai\thajﬁdnm)und nﬁEunmdlla)(I) Rall bebhdm{nigtered to

as d%fl ned her be ore, ar a pharmaceutically

t%lsreepaé%wa HehwBtl PEPL-yse 20 in the treatment of
a dA%@@rﬁ 5 diaab@d: ésbé&%ghlepi%%nubﬁ Qe 1@’5@%&)1@%?&1@& a

the invention, said di sease nedi ated through
corgpaurgrof Flormalaf(l)ras definesitzocdnbrdorte, of a phremperuanallyorecegabld salt
s sel cﬁt ed from ovarian cancer, cervi cal

theEeé’ﬁcnguse BIPPELrEre &ancer breast cancer, pancreatic

cangéordfilgite ﬁﬁurt@r'a@@cﬁ& tﬁﬂﬁweﬁﬁérﬁ s ﬁi’éﬂﬁédﬂi Sompound of
cancer, | eukaem a, honma, Non- Hod gkins |lynp

Forgage (1) @s é%fﬁ@éﬁlermllh?éoréem@e}haﬂﬁwaﬂ@élel acedpagble %?Wcté?reof for use
in %%g%%{eng FLBEES H}%ﬂf&%&io[h{&lgﬁ tf’k@g !I 3£ rﬁﬁed&féﬁ%ﬁ the invention,
, g?lOﬁH, ? yr ol can , |?e duc cance

sai@ dideae tniddadte & i@ gh, PR iadancanies furthsiggrhisslimentl oﬁlﬂgaemventmn,

cell lynphoma, acute nyeloid | eukaema (AM.), nmultip
Salﬁirﬁe}céﬁ’é Selﬁ%‘ﬁ%@ﬁ’a"‘éﬁﬁ‘&“ﬁ%‘%‘@f [FETVIGHBANCE C@Wée%%ﬁeﬁ@ﬁ%ast
can%t:r Qt?créz[ﬁ\éecﬁhée?;gg 1166 @tﬁa,' Iﬁel§§dtﬁ£§)%§tafté Qe{Hch, %’Eﬁ%ﬁemm,

can I ns’Fynphoma,” pancreati c cancer,
lynhpdhpatapdehiHddzkins dyroptiromay gastric carcan darg, capcashaph®celardamrancer,

e o PGSR RBR TIPS (G0 D EAFaF P oD duct
caﬂ%le @ﬁ&orﬁ&ﬂ&l@fancer%%%ﬁée@‘la ?ﬁﬁg 1afR%20%A a&%e myeloid

CCOT |ng to a urt er aspec t he i nven |on her e
leukaenpip @exi\ﬂédnmhmlmmeelofnaan@@npma @dd @fes@bishmnza I Dyle eigbodiment

her ei nbef o ar maceut i
of 8 i4VeRflal S PRR T Stosia BB BRETGRNG SBlHogRERS Biftcma.
parichéatit c@@icABRbat0fe il icaRas eabkidicati € ﬁrbﬁtﬁ@ gﬁhore’Kﬁld luRg cancer. In
one enbodi nent of the i nvent| on, said di sease nedi at ed

ong PrEEHH PRI diEcr sk eance) in becapt fanersr mereHsEGHEtY lgmingh breast
caﬂc@%’ent' on, said cancer is selected fromovari an
cancer,
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cervical cancer, colorectal cancer, breast cancer,

pancreatic cancer, gliom, glioblastom, nelanona,
w@e@shatses cancer, | eukaem a, |ynphoma, Non- Hodp&i/G82008/050925

| ynphoma, gastric cancer, lung cancer, hepatocellul ar

cancer, gastric cancer, gastygintestinal stromal

tumour (G ST), glioma, thyroid cancer, bile duct

cancer, endonetrial cancer, renal cancer,

anapl

| eu gg%nha% tg%l_gﬁhe(f%%}%ec ?ﬁﬂg mgtrlr%{: lfllincg [EIVP L&hé’dn the use of a
compagidrelFoamala (s dlﬁn@lrmanhmhﬁe ofa pﬂvemhmnenztllmpelﬁmld salt

r.is selecte ntbre st _cancer, - Hodgki ns

thervﬂgfﬂ dhaprepaAtoeat g 4 ceisHEER. O dcaicwnt 350 disgasgh st fated through
PKEARE b Lor B REn: RURSH A RioR DL ERE nlcd Mo CARREN PRIBTs cancer.

one particul ar enbodi nent, said cancer is st
In @ﬁmther ¢mhmhmep1awﬂth@ unlvamtiqn, baidricarer yrselastied (fla)ncevarian cancer,

ordl(g E further aspect of the nven& on, .. )

Cert‘r‘f Y BV Ft& T e OlF8Y Bk R?BFFS%%%%"““B?T BB gloplagtoma,
mefmofh@f proQdtchan&irNbgtRnga, IPhpRord) NJIHRIGeaKIEAk mphoma, gastric

acceptable salt thereof, for the preparat|on of a
caneerilereanecr mpatosel lprccaneasngastifc waertegastrpintesteal stromal tumour
(G]?qgh%qlo%eangh 901dtc|£1]§cer rbvleencfucp cahFeSralergdo%l ?r?zﬁr ftrllcer r?narf %gi ncer,

ovaridan cancer’,
andphRae largd iy mphame &[cuteﬂﬁ?ﬂblﬂa&uk@elﬁ&[(@&ﬂm @hilgpB.myeloma,
Plloblastona mel anona, 20 prostate cancer, | eukaem a,
me Rt maseiheligsay kn AaC pphpiBieal ofdhs VPl pid canqep fgelected
r
froglg%%e?sg F%I{cgfé)?yltogt ]]Q!)Agyn% | ?ﬁtﬁn% ; ?\%%dr%ne 3 %{ert!ti(),cellular cancer,
gadtitiy camicel, panter canbe:rl aad durgg caneerc Br gnegrad ot ehdlodimame esnid cancer

renal cancer, | astic | e cell lynmphoma, acute
is bygast gAngeT QW%B?FP fgil riéi/i_ 1n gaerFaélCﬁryel oma, mnel anoma

and Apesidaab i Iaqtmer a@peraﬂef BERRALABNthRE ist6viiaY 8R L0 a
said cancer is selected from breast 25 cancer,

corpernidad @orrnglal@mp ofvecd tmamnbéanc; @:r a;phaa;maceuﬂcally acceptable salt
he ocel | ul ar. cancer as pr.ost at e cancer

tnelR 0P rrinBli R 0 & Huctiehl [of g i e T G

cmbadiaRhAt bShORBBiorG 8418 @ﬁncem%rs@le@t@ﬂtﬂo@rﬂbﬁfriaﬁ chad® Rlvical cancer,

breast cancer. According to a further aspect of
colptestal pansp, bm@St q@Rear epaAnsTepliv gangeld sHomat glishlasfontss metpnama,

e SRIPRES, 1 EOF M Bokhs 3o AL DAL FLBBEL L offrin

carice atpaddcllofar canes rgastha cafver, gahadhtieRingl afonid)@umour (GIST),
i nvention, said cancer is selected from ovari an

gligmdByroid-cangsre Bile duch eancer, epdpeirlganeinicap! capeesgapplastic large

celf Bmapgc'ﬂ@ertﬁ Elbﬁi l%%%ﬁﬁa @Mtg,%lugie qqgl@ﬁﬁ QHaanoma and
noma pros ate cancer, eukaem

meWthd B0eY. maﬁ@eﬁmai@emsh@ﬁceﬁ&nzm&bmm nnseleytop lﬁmabreast

carg N;ﬁ 3{% ncerlymgﬁgtﬂ? Sﬂ%]q%rgétfq %gl at Cgltplgg {ar CaEgregrgastrlc cancer,
pros@eTaheerdint QR cahbBY! B SheGRRERNar eﬁib'o@m‘i’éﬁ@ tsafﬂ%ﬁ@crr is breast cancer,

endonetrial cancer, renal cancer, anapl astic | arge
nK@%Pmﬂﬁ#wﬁhbwmnﬂémuﬁeaﬁy@10|d Ieukaenta (AWML) nultlple

of - the Ry AT AT: WikelBREH M A LG AR sl wine o

corfipiliRIof Foefulb@D gk desnddyHepdi fbEorePSNE piR@inhécutiddlBedcceptable salt
hepat ocel | ul ar cancer, gastric cancer, prostate cancer

theéﬁﬁ’cﬁ: fpithg treatmeeat of pancei &1 prgrambagdimentxfihsanyrion, wad eancer is
A AT Q0SS AR LU KNTIRRL pcrai
carican ghbmaeglicbhstoena, mcpmomiagpdstatcnahbwdlcofachoa, tly@phomag Non-
human suffering froma disease in which inhibition of
PKB is beneficial, conprising the steps of
adm nistering to a person in need thereof of a
therapeutically effective amount of a conpound of
Formula (1) as defined hereinbefore, or a
pharnaceutlcally acceptable salt thereof In one

Y T Y a1 o



10

15

20

25

30

15i nvention, said cancer is selected fromovarian

cancer, cervical cancer, colorectal cancer, breast
w@anems7sepancreati c cancer, glionma, glioblast orer/GB2008/050925

nmel anoma, prostate cancer, |eukaem a, |ynphona

Non- Hodgki ns | ynphoma, gastrjgc cancer, |ung cancer

hepat ocel | ul ar cancer, gastric cancer,

gastrpintest|nal stromal tunour (G ST), gliong,

- e u r
Hol WA Pl oy SRR Eant i oot e g S e AR chor JANGE cpncer.
gasmp@lteitidal mhﬁemn&)L(rW[ST) glmirha phﬁommhmabﬂermicamm
nd nesot helio I n one enbodi nent of the invent

@él?ﬁ‘aﬂ%,léﬁ%@r 1] SRR BEP AT HIBE €5 iynaﬁwa@p ol FeloR feukacmia
(AMeN; g ?elbﬁﬁmaﬁﬁom@ A ME&th GiohBAN ESne embodiment of the

hepat ocel 1 ul ar cancer, gastric cancer, prostate cancer
invanigorl, said ceoec erscletied Groen b@aitlceme@rN@rfﬁodgkmmkym@and pancreatic

can gertls b@gast cancer , nore(gsfﬂttlcularl1 [ um n II
caniply fskateSeiiar Ca%‘rﬁés B RSt PFES RO H%%lcancer fLone
parfi€i 18 B RMEntTBNd BehcaPRIbr&dt @&, SRkEP NN ARY [udlindTBYeast

involve, in addition to the conpound of the invention,
canggfhvent i onal surgery or radi ot herapy or chenDtherapy

fsglc 8§\5|)I‘§191’1 t rfa IQP(er n'gﬁlecl; Of tIh%Sl gnvegtﬁ%nu ?ﬁere IS %OVIdGCE %etl&oﬁ of
treat gl qou@harf sﬁlﬁaﬁhg’ ﬁfoﬁﬂzt divenplimshich uﬁiﬁblutlSn aNBKB is beneficial,

conbi nations thereof, as used in 30nmedi cal oncol ogy,
congpiasing e slapy PLRdHG IS gtle a(PPEﬂOﬂ &xBsRY thereplsalisy tafrﬁﬁeuﬂcaﬂy

e e

phdreraoanically adecptableshlt fhesmitirlaany endotinmat abibk itvesti¢l,dlie discase

. exa Ie. enci i.ne and. antifol

in whigh RN Een péfﬁ%e% beishisish mn%fa%@c@ﬁﬁgr embodiment of the

mVHlt%H QRY 'chiifcf isrb%f%cieﬂ KR nPoldriaal e delvid dat @825 Hfrectal cancer,
raltitrexed, methotrexate, cytosine arabinoside, and

brehstanoocy, Lpaaen)eatlemrmm ghema, @hpblastomacmetahomaaxamue@ancer

nt hracycl i ne drl
e A SRR BmiHofs, &1 Yokt yme cpoer
hepitdcemya dfacerd ggsttﬂw@mgﬂ @aﬁﬂ@%t&thﬁlrml Ao @nGISTt Slidiha,
agents (for exanple vinca al kal oids |ike 5vincristine,
thyyeid lsprzest.ibile dugh Gaaesi fmﬁloaw&lai carsch Irefiah sanead anaplestigdarge cell
t i
1yn'1aéhg>ﬁ} OQ@I%S o @écg %ﬁ]?ar? | tor pﬁ% 6%250411 %Qaﬁ&{lﬁnd
me@cﬂh@ﬁﬂl@p Iy bheoérato disichti dfeheinopaiingdeid aﬁlcbﬁ@ |selesuedi emm breast

ansacrlne topotecan and canpt ot hecin);
cancgk, fongiodgkinsdmphame Hanerealit (a6 P‘?i@é‘%”‘(lfﬂb‘iané%a&%ﬂ“éc cancef,
proé%g@eg)%?%gﬁgﬁ%ﬂ ceclﬁE gg{/(%ng ;t%ﬁg%t%?%ﬁ i:ngéélg)r%gld %?er is breast cancer,
numamnphdmiﬂhhmndﬂm@mnummm?fIutan1de ni | utam de and
cyproterone a ago r LHRH
ARG FRer Gl o B A R b Aol or i g herapy or may
invBHREMmeldidMion (B RALSRIRMSS (ht Qﬁve%ﬁ@t%'oﬁvéi‘ﬁgﬁﬁtsﬁ@ery or
acetate), aromatase inhibitors (for exa e as
radarth@ﬂm«zrcﬂh@motl@tmz Glueh Ch@n@ﬂa@ﬂaﬁy 210 1@(&@@% gorandthe

ibl\mnbcgoa§w -1e (yctarg such as finasteride;
%’ 15 §%i|-§ﬂv§% O AG8RTYS> (f or exanpl e c-Src ki nase
f alT'(1? ythenftitipré e dutivé/kRirkopBstic drugs and combinations thereof, as used in
i sch oro 2, 3- et hyl enedi oxyani | i no) - 7-[ 2- $4 net h Iplpe
megligal epeology) sich 8 gikykting agents (for example cis-platin, oxaliplatin,

car[aﬁéle i ﬁagElgﬁ%cfsﬁ gan4[1d¥| rﬁkp%%ﬁl %%gg%%QWc}goﬁi?bucﬂ busulphan,

tenibzpRndtd ardorifrestrirday); phemythpelded Goff dkafiiplhyahi@tapaictayt hpfifolates
perazin-1-y1] -
2-met hyl pyri m di n-4-yl am no}t hi azol e- 5- car boxam de
(dasatini b, BMs-354825; J. Med. Chem, 2004, 47,
6658- 6661), and netal |l oprotei nase inhibitors |ike
mari mastat, inhibitors




10

15

20

25

30

20of uroki nase pl asm nogen activator receptor function

or anti bodi es to Heparanase); (iv) inhibitors
woboognamssh factor function: for exanpl e such ipti/bBR@s®50925

include growt h factor anti bodies and growt h factor

receptor antibodies (for exanple the anti-erbB2

anti body trastuzumab [HerceptinTnj, the anti-EG-R

anti body pani tumumab, the anti-erbBl anti body

such s AR L G FE Rl Ap B B B8 W lberate,
cyteﬁmahrabﬁbmtle cat hlyél\blx@w&a) antdnmouogtibhe e afon Ieﬂegyple a0Bmcyclines
11 29);. such jnhibitors alsq.i.nclud
hk? %mﬁén q@&%‘% ¥ BIPigHS ¢ a‘f“&WéBPaﬁ?iF‘{(i’l‘FlﬂﬁF‘ Hiupigins mjfomycin-
C, Eletb%n@ﬁ'ygﬁraﬁﬁltmgfr&’rﬂ%an)‘ %ﬁﬁﬁ[toﬁ@ﬁ@elnbé (%r%&aﬁﬁﬁ%cea AR s like
famly tyrosi ne kinase inhibitors such
vinkki§tiec hinblasting, ﬁindwnmhelnwnqrelbimﬂdmtﬁs l(Ki‘rtml photdxptepe and

o ARS8 RS e R st
etogémd@&%ﬁl%ﬁgoél@é lagHshérinR, toplecaiv4hd @Rt tothec1rl/) s

acryl am do- N—(3 chl or o- 4-f | uor opheny1)
mor bﬁcﬂytqs@pp @9mt§/§ucdms BRZeIsiragens 4 néan(lmip tapaadien, @ysBant,

toréﬁﬁn e, nao?xs1 en?scf R eox eBIatngiI:l)g/ oxy(ferng%taﬁ ? {)%ens ffor e?:ample
bichbunkitlé, qtiBardide AiRitdphidt ahd?t:ypr&f@fone acetate), LHRH antagonists or LHRH
2009/047563PCT/G82008/050925 22 derjved growth factor
agqnasis (19T eXapIagoseTRbn Isrprorslinngibugsrelins progestogens (for example
(LT ST T

and eNentdstane ) andfigibexaspb@-reducadse sidh a(sEﬂMstéﬁdeQO%) ),
i nhibitors of cell signalling through MEK and/or AKT
ki nEEeant-jnyATien agnss (G¢r erEplepaicdd)ese fyrdwmitties bie 4-(6-
.5 51 GF
chlBﬂJTie b%{%ertﬁ}(llgllrlédb *’ﬁhﬁ?‘? Zz < %et@é@?gﬁlhgﬁggiel@{ﬁ 5-
tetdahydrbpyra Q-ylaxycp[rmzdﬂnr[%(MDOﬂSOb]nt@nzﬁio@ﬁb]?atﬁ)t aqplieation

W QRSB e 55 v 1 CaBiskRbaHD ingssn- 11

2-rh &N 1BV iRl En- a%ﬁnﬁ%}ﬁ%leaﬁéa{r%xa%ﬁda%i% EN18:354825; J. Med.
(v)” anti angi ogeni ¢ agents such as those whi ch inhibi't

Chtme 2804.€dt é6i&66ﬁel$cmldametalﬁw@miomh®| inhibitgys dike maraedstat, inhibitors

t th h
of biaBias AiTriots sE0eT FaRan ThgREt Ty Gy OVaetinatd)
r ecgﬁ’} i bl Y FsOsTi RGw i fﬁ&&ﬁfﬂn@ﬂbrb|f¢)10dfx%m~°p%céi\1cﬁ$nhlb1tors include
br onp- 2- f [ uor oani | i no) - 6- net hoxy nmet hyl p
grovgh rﬁacmrwlnﬁ’ew@%(chﬁow&zfépmh@cem%wwodﬁﬁéﬁ@pP@nzﬂwlterﬁnﬁ erbB2
ant}r@égtd% %{Eléﬁg._ﬁ‘g@j_ %gerré iyltlltljal‘:fﬁgfl'l%a% 1%1!:% Xﬁt%ﬁ)%[& ﬁ)gl 1}11?2{}(%%,@1’16 anti-erbB1

ant(bAAPR3MimAb(@npLe, 2205 ]\Mntifanga g&?@zthE&@éM%ﬁt&)fﬁh fMabedeasptr
(PTK787; WO 98/35985) and SU11248 (sunitinib; WO
an@fﬂ@églmose%ﬁé@uhasa SdfrahEevisda oprdegxhasinatelogy, 2005, Vol.

54, é{;) /1 g ggg g'u@tp ﬁ!hlﬂ;/%%sgeg% Gﬁg élb 3%5&91%? Em\«{%gzﬂ%ﬁgl%(sfor \é\pa le inhibitors

13354 an conpoun
of thhapideond goywibttheor fmnlya(tbrmmp]‘e(EG]é& &rpillyetﬁrosmmnﬁlda,e inhibitors
i nh ors o |nte ri i on
S“Céi‘r‘?é&\gé'%'%lf"i?ﬂ -fluoroptenyD- &- @ﬁﬁ%@ﬂ@%&ﬂ%@lm 4-

ﬁié @i 60NHT BORN S Leth IO PGS (S8R fudzolin-4-
- c(F%terlnatlona? ﬁgten ﬁﬂ’gﬁﬁggtlons WO 9970216 ,uV[?Onl

amO@/(ﬂ:@@ng QOf3-06Y) 406 69cryidn o923 24l oranb (DR @rhadd)-drd- WO
t f. o
B RRE e o | SIS IR RR il g s

as RPAUED, iBhiBHoB B LHRIHRp2DEYAe gfiwtBMAdtor familgNinhBRIBEASL the platelet-
(viii) gene therapy approaches, including for exanple
approaches to replace 25 aberrant genes such as
aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT
(gene-directed enzyme pro-drug therapy) approaches
such as those using cytosine deam nase, thym di ne
klnase or a bacterlal nltroreductase enzyme and

T a o T T a e
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30(i x) i mmunot herapy approaches, including for exanple
ex-vivo and in-vivo approaches to increase the

WO pomneeni city of patient tumour cells, such BST/GB2008/050925
transfection with cytokines such as interleukin 2,
interleukin 4 or granul ocytenracrophage col ony 23
stinmul ating factor, approaches to decrease T-cel
aner gy, approaches using transfected i nmune cells such

der?s%.d%&@!ﬁi fQ of faﬁﬁﬁr;ns ectn%gﬁ% lﬁﬂlﬁlt&g H in@mregﬁgg Rfhases (for

usi cyt okl ne-t t unour I nes an
cxampic BacRessipsdl g mhthnorsobuoh y@faen@;al urm&irm mlAb1mmfoua>d1mple

h ion, | h
sor&néy@ﬁb? \ég gtglgg)g IRWB%I‘S': c%létsgg%ﬁpg: g}gqr)rlggﬁ E{(ﬁaé'l%yoarerT kinases,
inh¥i@RAEAhL REhaRc ﬁ%ﬁw@fﬁ@@y ndgiP ksif ﬁlﬁﬁ)tltHfsa%Mqﬁa%E it ors,

conpounds. Fun nal groups nay be protected and
IGd egeepioe Ghedindsicrgyow tniaetot )i lomek intebibosiswrdFe kingxampibetsrs (for

o~ 8 il > RSP RS, PRI R AEE TR GRS o 528

ANTY AId3935 9)@&1@0?.&1@& ﬁé'gﬁdent £B8Rs inWbi 808 a0BKP. /4dMr CDK4
Wits, "Protective oups in Organi c Synthesis", Second

HmEuﬁﬁmon John Wley & |oSons hbm;Ybrk 1991.
S8es for esi| n of
For an‘u%)r}g;? 1c q ent(s) s tﬁg v?h g'l% ‘[%8 nﬁg&s gf VatsHular

OVI eat ure

endofivgiat gromth ercuﬁ, [f@&ﬁc@mglertge h@tlaas‘curat Bﬁdotl&ﬂﬁﬁ@dll @bwithictor
invention there is provided a process for the

antﬁ}ogﬁ Rewcigymagf(Ayagti bdeE@F EeFSRiAr éyr()mle blrnagf inhibitors such as
LY.

4- (g 2’%‘??2:%%58%#10 C %‘2&%@1)%@-(7?( 15 Stﬁ%thad‘pﬁ;%ﬁ?@l) -4- Ef&ﬂééfrf%y%qulﬁazolme

(ZD@WMaEkmplE Rawhia 3V OdrliIred] h dr(difhived-drmeethylindobipdenyds-

el e e taioae anigore GEARATTL Eat s gt WO
00/4Y312), vatflardib '(P"f‘k'7$7 (\@6258/355'851 and SU1 1)24M§fn%ﬁb vao 01/60814),

représents a suitable protecting group, for example
cornpoundp seanas thaso @lwloseci bl)Intee@attondrPacbefnt Apphecdions ?N@%W&S 96, WO

97/?@;%"] 1\790(917>928% tdrli]d 9\7(5) bg/)ig'géf an%eéo%p%%x&s fRad® WOI‘E her
mechanisms (for example linomide, inhibitors of integrin av33 function and angiostatin)];

(vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed
in International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669, WO
01/92224, WO 02/04434 and WO 02/08213;

(vil) antisense therapies, for example those which are directed to the targets listed
above, such as ISIS 2503, an anti-ras antisense;

(viii) gene therapy approaches, including for example approaches to replace
aberrant genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT
(gene-directed enzyme pro-drug therapy) approaches such as those using cytosine
deaminase, thymidine kinase or a bacterial nitroreductase enzyme and approaches to
increase patient tolerance to chemotherapy or radiotherapy such as multi-drug resistance
gene therapy; and

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo
approaches to increase the immunogenicity of patient tumour cells, such as transfection

with cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony



20(1'V) (V) wherein L1 represents a suitable |eaving

group, for exanple chlorine; 24 (c) when n is 1,
whyawogsaat i on of a conmpound of Fornmula (VI): PET/G8X08/050925

(d) when 1Z1 represents am nonet hyl, hydrogenati on of

a conpound of Formula (VI1):p3 5(VII) wherein Pl

represents a suitable protecting group, for exanple

tert-butoxycarbonyl; and thereafter, if necessary: (i)

sRNEE RG0S, ApEARRD ek SO ). bR RO st
imguoeipdls sacttdsorytokifd-iragsiéctsddengdridc pHBI appceicheCaing
D S A R

Lhd oPfi8 iﬂ‘@elnhoﬂf,'?)‘i"ﬁ’l@altt thetRSBapbd hlcpalell 'Bytre]ds"?? process

For Moﬁgﬁ) g
art, andad include functional group 1nterconversio

s knewucty sapplidatid tosthe prapyatiog ehatcheomphyutisag etrodtyisils related

dat ! duct i d furth : :
corRBHEIE ot DAt oyt bfaalentep af HFoselsg oning sonyangna!
mefHodSBF&d exadp o h¥steding @¥dlps RBch AlanfHE bEPPAbOAYSic acid protecting
di spl acenent reactions. Specific reaction

groyphchstwablres nhesns pf emgdersandegveniup) depeatyetiong seel Y - Wbovesne and
s f.qllaows; Proces . . i ds,, @f  Forsl. | .
PG e B TRIPERT M - iR, SeetBl bl Wik &

10 Sofdi®epres®&nt®10f a suitable coupling reagent, for
exanpl e 0-(7-azabenzotrjazol -1-y1)- _
N, NCRrtaiReprocesea fitthy sntkssishcaaRads of §prwelp ki es provided as a

furg%'@ge%uze‘? %@SW&%@?&%&%B@&H&[B a tWher aspect of the invention there is

provided a process for the preparation of a compound of Formula (I) or a pharmaceutically
acceptable salt thereof, which comprises a process (a), (b), (c) or (d) (wherein the variables
15 are as defined hereinbefore for compounds of Formula (I) unless otherwise defined):

(a) reaction of an acid of Formula (II) with an amine of Formula (I1I):

|
O ITIH
(CH,),
HO R
NH,
1 4
= Z R
Y | \Z2 R5
P
N g

i )
wherein P' represents a suitable protecting group, for example tert-butoxycarbonyl;

(b) reaction of a carboxamide of Formula (IV) with a bicyclic heterocycle of Formula (V):

R1 ) ITIHz L
CH 1
N (CHy), .
. H Y~ N,
R k | y
5 S N
R II}II N H

20 (Iv) V)

wherein L; represents a suitable leaving group, for example chlorine;



25 exanple N, N -diisopropylethylamne (D PEA), in a

sui tabl e sol vent, for exanpl e dinethyl acetam de (DMVA),
wa@nahoat7ses suit abl e tenperature, for exanpl e 50P¢DGBOGS/050925

nore suitably about 60C, Process (b) - carboxam des of

Formula (I1V) and heterocycleg of Formula (V) may be

S5reacted together in the presence of a suitable base,

for exanple N, N -diisopropyl ethylam ne (DI PEA), in a

' : - ,,and at a
(C)éﬁile%lgla% 2’ li}gﬁn‘epfge?g?%gr (gf,ra ; ori ebgﬁgﬁéﬁ@aé %@)7%%, nor e
sui tably about 60C, Processes {(c) and (d) - conpounds
of Fornmula (V) or (VIL) dilsso|lved#h a suitable
sol vent, for exanple
under an atnnspher§;
sui tabl e catal yst, for exanpl e\RapeyTM ni ckel, and a
sui tabl e base, for exarpl e amon} um hydroxi de.
Compounds of Fornula (1) may b repared according to
Schene 1: Scheme 1 15wherein a suitable
protecting group, for exanple ker oxycar bonyl, LI
is a suitable |eaving group, forNexanaple chlorine, and
all other variables are as defined hereinbefore.
Conpounds of Formula (I1V) nmAyDbe prepared according to

OSSR iy IR AIRIOP RIESILERANPA 80P Formiitvin:

i

oxane
N Fl
[P
N (CH,),
H
1(4
R’ 1
zZ
Y= N,
A
N
N
N g
(V)

wherein P' represents a suitable protecting group, for example tert-butoxycarbonyl;
and thereafter, if necessary:

(i) converting a compound of Formula (I) into another compound of Formula (I);
(i1) removing any protecting groups; and/or

(ii1) forming a pharmaceutically acceptable salt thereof.

Examples of conversions of a compound of Formula (I) into another compound of
Formula (I), are well known to those skilled in the art, and include functional group
interconversions such as hydrolysis, hydrogenation, hydrogenolysis, oxidation or
reduction, and/or further functionalisation by standard reactions such as amide or metal-
catalysed coupling, or nucleophilic displacement reactions.

Specific reaction conditions for processes (a), (b), (¢) and (d) above are as follows:
Process (a) - acids of Formula (I} and amines of Formula (II1) may be reacted together in
the presence of a suitable coupling reagent, for example O-(7-azabenzotriazol-1-yl)-

N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU), and a suitable base, for



(1'V) Schene 2 wherein Pl and P2 are suitable

protecting groups, for exanple tert-butoxycarbonyl,
wapahalisedt her variabl es are as defined herei nbef/GB008/050925

5Conpounds of Forrmula (VI) nay be prepared according

to Scheme 3: 0 HO NH2 \ N 4DIREA |1 DVA R560C (1 X) DCM

TFA WD 2009/ 047563PCT/ GB2008/ 050925 27 wherein P' isa

suitabl e protecting group, for exanple

[ i r
e N Y B o AR A Gl Bl B ol
dinbighylie@panidd (RMOL shd atsitdisib estpediture, foridtdmple BBAC DV, more
50C
suitably about 60°C;

Process (b) — carboxamides of Formula (IV) and heterocycles of Formula (V) may be

5 reacted together in the presence of a suitable base, for example N,N'-diisopropylethylamine
(DIPEA), in a suitable solvent, for example butan-1-ol, and at a suitable temperature, for
example 50 to 70°C, more suitably about 60°C;
Processes (¢) and (d) — compounds of Formula (VI) or (VII) dissolved in a suitable solvent,
for example ethanol, may be hydrogenated under an atmosphere of hydrogen in the

10 presence of a suitable catalyst, for example Raney™ nickel, and a suitable base, for
example ammonium hydroxide.

Compounds of Formula (IT) may be prepared according to Scheme 1:

p' ]
| 0 NH
O NH
ECHz)n . HO (CH,)
" N2, NaHCO
a
L A 7 —— N (I
N X
H N Reflux Temp 1
N m Y« | Z\Z2
/
(VII) V) k\N N
H
Scheme 1

15 wherein P' is a suitable protecting group, for example tert-butoxycarbonyl, L' is a suitable
leaving group, for example chlorine, and all other variables are as defined hereinbefore.

Compounds of Formula (IV) may be prepared according to Scheme 2:



5Schenme 4 wherein 131 represents a suitable protecting
group, for exanple tert-butoxycarbonyl, and all other

wo a00alises are as defined herei nbefore. BOTYpB0d550925
of Formulas (I11), (V), (VIIl) and (IX) are
commerci all'y avail able, knowy in the literature,
prepared by standard processes known in the art, or
may be 10prepared according to the processes decri bed
herei n, The follow ng exanples are for illustration
pur poses and are not intended to limt the scope of P
thils aplpl i cati on. Each_exenplified conpound reEresentQH

|

H% r picih.ar and indepndent aspect of the invent ifon.
I : o F

al s™arg commercially a
@ knoWwn gpppas he it erat w
theyNare prepared~by st andar byt ocesses 15Known i
art. I',Gener ally, with respect 20w t he foll owRng Iﬁ
Exawgles: WO 2009 @§7563PCT/G82008/050925 28 (i) P’

t eng&F4t ures are given in degrees Celsius (C);

operations were carried out at room or anbi ent
tenperature, that is, at a tenperature in the@ range of

18 to 25C; (ii) organic solutions were drbiednoyer
anhydr ous magnesi um sul fate or anhydrous so#um

sul fate; evaporation of solvent was carried out Uusing

a rotary evaporator under reduced 5 pressure (600 to

4000 Pascals; 4.5 to 30mHg) with a bath tenpergtupe Nw,
of up to 60C;, (iii) chromatography neans f] ash l(CHz)

(CH,),

chromat ography on silica gel; thin |ayer N
chronat ography (TLC) was carried out ongsi ggl
plates; (iv) in general, the course of reaciions
followed by TLC and / or analytical LC M, fnd H
reaction tinmes where given are for illustrationmonly.

10 (v) final products had satisfactory proton nucl ear

magnetic resonance (NVR) SFBER$4A and/or mass spectr al
hEREAP! i p? oYL &lid ] I drlekMRpleal 8oL and all
i gll%e notn\ﬂnecaeésglérﬂe? rf?tﬁ%snée%ﬁl ch dgaenME% ‘o tglﬂr?egé%?/ »and a
othdr Vargles apr satesisedibareinbplivent ; preparati ons were

repeated i e material was required;. 1 I en
G © CADRARS it g ey PP ERd pesrcing B Setchieot
maj or odi agnostic protons, given in parts per mllion
thyl silane (TM5) as an g

i ntHeY qed at 500 MHz usi i N
per de i ul f oxXi de {(DMSO-d6) as e
unl ess f i cat ed; thapfol | ow nw@a}ﬁ%
abbrevi ati ons have en used: BMAsinglet; d, Idouble .

|

t, tripfet; g, quartet; m mI%®%let; bs, brda
sing™®t; 20(viii) cH&ical synbols have their Elikszual P
meani ngs; Sl units and synbols are used;

1

DCM
TFA

R' ©
//N
N 1
y H DIPEA R0 N
R DMA Z
R’ N

Ll
0 ! N
90°C vZ z | ) i
] - ‘ Z + R
vZ Z\ ~ / S
(VD) | 72 N R N
L y
N q V) (Xa)

Scheme 3



(ix) Mass spectra (M5) and LC-MS data were generated

on an LC-MS system where the HPLC conponent conpri sed
w@eoenaisky either an Agilent 1100, Waters Al |l i p@OT/eBRIDS/050925

(2790 & 2795) equi pment or an HP 1100 punp and D ode

Array with CTC autosanpler aad was run on a Phenonenex

Gemni C18 5[tm 50 x 2 mm colum (or simlar) eluting

with either 25acidic eluent (for exanple, using a

toni 7
wHEAEP TR pREbIGEDe coUh 1B Elanlpl AR B 4l Biter
varmbmsmmaasdem“meh)asnembefomeant (for exanpl e, using a

gr adi ent en 0 - % er /| acetonitrile with 5%
of 0@}3?%@@83%&%1& (XUSFP%( TR 4 46@%%@@@5@%2
the MS conponent conprised generally a Waters ZQ nmss

spectroneter scanning over an appropriate nmass_range.
Chromat ograns for Electrospray 30 (ESI) positiye

negati ve Base nsity, and WV Tot al
Chr omat ogr amfr@%é%@kg’wnm are glner at ed Qﬁd

for & HE generally, only|ions which |29

i ndi t he parbnf mass ake Fen oG and unI es ({h
otherw st at egettiveymetlydra q d is the (MH)+ r
positive ion nogteCcand (M K negati ve ion d N

(x) unRess stated ot herw se cofpounds cont ai ni
asymmetrically substituted carbon and/or sul fur T&tonlp\{
have not been resol ved; 5(xi) any m crowave reactjons
were carried out in either a Biotage Optim zgf, , or
a CEM Expl orer m crowave; (xii) preparative ml%
performance |iquid chromatography (HPLC) was jgff prned
on a Glson instrunent using the follow ng c%{gt ons:
Col um: C18 reversed-phase silica, for exanﬁ ters
Abridge', 5 i_tmsilica, 19 x 100 10 nm or 30x

el uent (decreasing ratio of Solvent A tgq B ECHz)n
Solvent A: Water with 1% amoni um hydr IR B:
Acetonitrile Flowrate: 28 mMl / mn g i n

15Gradient: Tailored to suit each dbnpognd - ge 'y
7-10 min in |l ength Wavel ength: 254 nm ABbrevi ati ops
BocTert - but oxycar bonyl 20 CASTMChemi cal A\k;%trac{%ﬁi

Servi ce DCMi chl or omet hane k Va

/

NT R
Scheme 4

wherein P' represents a suitable protecting group, for example tert-butoxycarbonyl, and all

other variables are as defined hereinbefore.

Compounds of Formulas (III), (V), (VIII) and (IX) are commercially available,
known in the literature, prepared by standard processes known in the art, or may be
prepared according to the processes decribed herein.

The following examples are for illustration purposes and are not intended to limit
the scope of this application. Each exemplified compound represents a particular and
independent aspect of the invention. All starting materials are commercially available
compounds, or they are known in the literature, or they are prepared by standard processes
known in the art.

Generally, with respect to the following Examples:
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DI PEAN, N - di i sopropyl et hyl am ne DEAdi et hyl am ne
DVAdi net hyl acet am de 25 DMFdi net hyl f or mam de
WOhE00047563 Azabenzotri azol -1-y1)-N, NN , N - PCT/GB2008/050925
t et ranmet hyl ur oni um hexaf | uor ophosphate LCVSI i quid
chromat ogr aphy mass spectrosgopy LDAlithium
di i sopropyl am de 30 MPLCredi um pressure |iquid
chr omat ogr aphy NVPN- net hyl pyrrol i di none OBDopti num bed

(1) %?ﬁ%%att%(re% é}?rgz%q‘% Qlé%r%gg’ﬁgyu O QR e?Ocarried out at room or

uor o ene ong catl on exchange
amSEﬁtsuen@emturé i thatl is, falt owmﬂmmtmat ia ghiaaqahge diBNEb-136Cy |
nmet hy ther 5 T |ethylan1ne TFAtrlfIPoroacetl
(i1) é)égqanerwi‘tlt&qs AR rd? PR anhy r@@em%gngs%m sulfate or anhydrous sodium

sulif‘a'té} '@v%brﬂ‘ (gn](if(sétv%ﬁﬂ @5@&%&%@@5@%&% rat'aw r%Bbﬁra[(ﬁ’ LAd&rdatted
pyrimdin i o yflpiperidine-4-carboxa

pressure (600 to 4000 Pascals; 4.5 to 30mmHg) with a bath temperature of up to 60°C;

(ii1) chromatography means flash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates;

(iv) in general, the course of reactions was followed by TLC and / or analytical LC-MS,
and reaction times where given are for illustration only.

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra
and/or mass spectral data;

(vi) yields are given for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
required;

(vil) when given, NMR data is in the form of delta values for major diagnostic protons,
given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal
standard, determined at 500 MHz using perdeuterio dimethyl sulfoxide (DMSO-de) as
solvent unless otherwise indicated; the following abbreviations have been used: s, singlet;
d, doublet; t, triplet; q, quartet; m, multiplet; bs, broad singlet;

(viii) chemical symbols have their usual meanings; SI units and symbols are used;

(ix) Mass spectra (MS) and LC-MS data were generated on an LC-MS system where the
HPLC component comprised generally either an Agilent 1100, Waters Alliance HT (2790
& 2795) equipment or an HP1100 pump and Diode Array with CTC autosampler and was
run on a Phenomenex Gemini C18 5pm, 50 x 2 mm column (or similar) eluting with either
acidic eluent (for example, using a gradient between 0 - 95% water / acetonitrile with 5%
of a 1% formic acid in 50:50 water:acetonitrile (v/v) mixture), or basic eluent (for example,
using a gradient between 0 - 95% water / acetonitrile with 5% of a 0.1% 880 Ammonia in
acetonitrile mixture); and the MS component comprised generally a Waters ZQ mass
spectrometer scanning over an appropriate mass range. Chromatograms for Electrospray
(ESI) positive and negative Base Peak Intensity, and UV Total Absorption Chromatogram

from 220-300nm, are generated and values for m/z are given; generally, only ions which
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4- (tert-Butoxycarbonyl am no)-1-(7H pyrrol o[ 2, 3-d] pyrim

i din-4-yl)piperidine-4- carboxylic acid (Internedi ate
wQa»00086%6319) , 1- (4-chl orophenyl) et hanani ne (172CTg)B2008/050925

N( 3- di net hyl ami nopropyl) - 3-et hyl carbodi i m de (231 ny)

and 1-hydroxybenzotriazole (363 15 ng) were stirred

together in DMF (2 nL) under nitrogen for 16 hours.

The reaction mxture was partitioned between Et0Ac (20
p . ( . ; ; .
ol A0 35 (4 A B QUARPLE S CRUOLRSCL s
(Mr-Ei3 fdrgmotitiwb idremsdd ardl (We$])dis s0gated iommbdé- di oxane (5

m.) and M solution of HCl in 1,4-dioxane (5 nL) S
(X>éaa1féa$t?f?§@f‘w€w EPHBOHRMR CORBINREANSISY P i qadly Sgbstiggd Garbon
and/BeR &} Et%hlelgav\é"n:bhb&g%sw\l’e_det her (50 20 ni). The crude

product was 1solated by fiftration as the HCl salt
(xiwmiyohiowagavgueidiioaswbie daomedenut racither ¢ Migage Optiapiey EXP, or a
CEﬁggﬂPan SCX colum. The desired product was el uted
H& "6 usi ng 7M ammoni a/ MeOH and pure
(xif) pBPatRRE _h%r&rﬁﬁﬁ&%emqtﬁﬁl dRohwBRpRy (HPILS) WRE fdrfotined on a
was purified by preparative LCMS using decreasingly
Gilpey mstramsatisiag thd lollawerg ¢aadhtoabni ng 1% NH3) and MeCN

ol i A0, SIPSLAIRS SBRLLS: R s 10
mnd R0 RO -rhd; (4ng Hédi’éef@ﬁﬁ&{‘ﬂdli&bmém mixtlirébhs cluent (decreasing ratio

gérrol o[ 2, 3-d] pyri m di n-4-yl ) pi peri di ne- 4- car boxam de
of delventuhiot®olewit Bl (168 ny, 42%. 31 1H NVR (d6-dnso,

o DR Bl iyt 2050 (0 om

Soke@IB:4A &2orlittile 1H), 6.55-6.59 (m 1H), 7.13-7.18 (m
1H), 7.31- 7.39 (m_ 4H), 8.12 (s, 1H), 8.30 (d, 1H),
Flopragy 284nl /ppgp or g nply/ @i+ 399, Exanpl e 2:
= ¢ I.00- = (14= p! Vi)l rrol ol2
RS S R S S TR
Wdelerigthz 2hemnot ri azol - 1-y1)-N, N, N , N -t et ramet hyl ur oni u
m hexaf | uor ophosphate 10(0.418 g) was added in one
portion to
AbBidia8bhs but oxycar bonyl am no) - 1- (7H pyrrol of 2, 3-
—dlpyrimdin-4-yl)pi peridine-4-carboxylic acid
Bo¢| nternedi ate 1) (0. 36lerghytoxBprtionyl -
or ophenyl ) et hanam Q.140 nL nd. DI PEA (0. 524
CARH T PN (16 )t Grsele Tt B85 The
DONgsul ting sol uti on wasdisilbfongehaat 60C for 4 hours. The
crude product was purified by ion exchange
DIRFAomat ogr aphy, usi ng 2AN-9axorsepyiethylamiee desi r ed

pEX © duct diethylamine

DMA dimethylacetamide

DMF dimethylformamide

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate

LCMS liquid chromatography mass spectroscopy

LDA lithium diisopropylamide

MPLC medium pressure liquid chromatography

NMP N-methylpyrrolidinone

OBD optimum bed density
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15 was eluted fromthe colum using 7M NH3/ MeOH and

pure fractions were evaporated to dryness. This crude
wondoenishs was then treated with a 20% sol ut i onpOf/GBEOAS/050925

in DCM (10 nL) and stirred at roomtenperature. The

crude product was purified by ion exchange

chr omat ogr aphy, using an SCX col um. The desired

product was eluted fromthe colum using 7M

ni a/ MeOH and pure ' gvaporated to

dggﬁess. Thi s nateriaﬂﬂggg%%gﬂ%%%ﬁﬁgéd by preparative
SCKXCVS usi ng decr easi nglgyropglcationnaxxhatrges of vvater

écontalnlng 1% NH3) and MeCN ﬁﬁs el yents. ctions
SF€ont ai ni ng the desi r ed @eispHeM dloNes 0@@@%6@ Yed to
TBifyness to afford t-butyl methyl ether

(S)-4-am no-N-(1-(4- chlorophen | )ethyl)-1-(7Hpyrrol o[ 2
TEA3-d] pyri ni di n- 4- yI)pnpemwﬁmnﬂe4 car boxani de as a

white solid (0.281 1H NI\/R(4OO 13 Mz,
TFAvs0 d6) 6 1.37 (3H, &5191“3“’?{%6“‘3 )5 (2H, ), 1.88 -
TH# 01 (2H 25 m, 2.27 té@zkﬂlydﬁaﬁlra% 49 - 3.59 (2H, m,

4.34 - 4.44 (2H, m, 4.83°- 4.90 (1H, m, 6.57 - 6.58

(1H n, 7.14 - 7.16 (1H, nm, 7.32 - 7.38 (4H, n)

|—\¢|
— b

VD&m@ﬁunﬁr¢kéﬂnk4mQMiorophenybprop

-1- (7FprrroI012 3-
clipyrimdin-4- ybpiperidine-4-carboxam de

0- (7- Azabenzotri azol - , N -tetranet hyl uroniu
m hexaf | uor ophosphat e ,added in one
portion to
4-(tert-butoxycarb
d] pyri m di n-4-yl) pi peridi ne-4-ca
(Internmediate 1) (0.181 g), 1-(4-
chl or ophenyl ) propan- I -am ne (0.
nl) in DMA (10 nl) at 25C underk{n n. The
resulting solution was stirred atN'60G; for 4 hours. The
crude product was purified by ion exchange

chr thglgﬁtapmbdﬂ@laﬁgn@)nl sﬂiﬁpyﬁbld)[flﬁa c[]iﬂ@nﬁhdﬁ‘l 4-@tbp1per1dme 4-
o was eluted fromthe colum us

roduct
carbmdi aﬁydn@@ﬁr@ﬁel%l)e(w i b(flscl%@lfo@hwé)ﬁa}aa@@alet(é72 mg), N-
(3- go% 1n-5Efo?>g§r3u€tﬁylm 1lﬁ¥deg@§l gnlg Erh?’g%wé&&r“gé%e (163
mgh evrefp@srtmtedrtegefthﬁr 12 DivBltl (3 m LT nedar mitdezep Ifmdlﬁ:]illommg he reaction

e s Porel g B St a0 UL “6F B B KA R 18 Srges were
corHBinBg dfdd %Wg@bh/%%*e%rﬂérﬁé’d R Jak G ITHRISsuIBAEVhite solid was
evapor at ed ryness his 15 material was purified

diskjvask lepia4 -dioxgee (I;5(1;NB) usl ngMdebrtiva il higllyn ﬂ)ék@oxme@ orlgsvas

adtt, A oG ERR: R Sk TRETb B hob Tidle Ry i Raner s0

mlQVEROFradeprotiGctavagn@sded By &ftf0iod as the HCI salt which was purified by ion
4-am no- N-(1-(4- chlorophenyl)pro 1)-1-
exghzpgqsirempieppRY.dp pAranm (¥ rolympy %? gesiied praslugt way Perd piom the

coll iR NI RREME) By Sl gt didpnesy, o

manahal Wasgurifictl b@z%)réli?drhtwfé)LCMS%mg Rcasif @y potar ;m12tu1?és of water
38 -4.45 (2H, 4. 65
(cong}m;@g é%ﬁ\] H?}) andé\/I%q_N @4 F:ﬁ'lea‘[é) Frae;ﬂqu cpq_tp;m% € dgysng‘/gl compound
Wel76 e?vap&ﬁ{'eld tgli%lgsesg’é sa,lff%ﬁl 4 ‘an(ﬁNl(a (ﬁ%ﬂior%he@@etﬁ}zﬁ 1M
pyI(rtﬂ))E?/lS d]pymmltllneéﬂ:ybplpeﬂndhoe-éma&w&hr)lpie(m;a]yyh1ﬂe- SoMBH bt mg) 42%).
12, 3- dl pyrim di n-4-ybpi peri di ne-4-car boxam de and
(R)-4-am no- N-(1-(4-
chl or ophenybpropy1) - 1- (7H pyrrol 012, 3-di pyri m di n-4-yb
pi peri di ne- 4- car boxam de

pyrrol o[ 2, 3-
oxylic acid

d \and DI PEA (0.262
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5Racem c
4-am no- N- (1- (4-chl orophenyl ) propyl)-1-(7H pyrrol o[ 2, 3
wo djoppuises di n- 4- yl ) pi peridi ne-4-carboxam de (BXEGBR@®S/050925
3) was purified by preparative chiral-HPLC. The
fractions containing the desjjred conpound were
evaporated to dryness to afford Isoner 1 (first to
eI ute, 41 ng) as a white solid, and |Isonmer 2 (second

1 t I
entﬁB S% 4@1{2)?} > ﬁ% @é%?‘:) 98%2% (?{{ a%% y?zle1 ggﬁ\/@lss 21,
3.5HIF?L(ZHZ),n@159y(StJ 2H),d. 8(1%911@11?112}))5 S6m. ﬂw(ma]f?)ali 138 . (R&0H)X7.31-
.6 col u Wt n e nt. m xture of iso-
738 4t ooy MO BB TR 400 071 1 e i a
MLr% M4 s®f i ng 10) 11 of a I nmy/ L solutlonln Et OH)
showed each enantiomer to be distinct fromeach other

and enantionerically pure (e.e. = 100%. 15Exarrp| e 4:
h

R Do ptmiain:

4%@17&%@@&%955,1@31% 1-y1)-N, NN , N -tetramst hyl ur oni u
m hexafTuorophosphate (0.228 g) was added to

|d|n 4- 20y|)p|per|d| :
(Internediate 1) (0.1
chlorophenyl)(cch% ne (Internediate 3)
(0.091 g) and DI PEA (0.261 34 in DVA (5 nL) at

25C. The resulting solution was dtirred at 50 C for 1
hour. The crude product was pumN¥i i on exchange

chr omat ogr aphy, using an SCX cokU e desired

product was el uted fromthe col umi ug}ng 7N

amoni a/ MeOH and pure fractions were evaporated to

dry ﬁ)e(gsAzaithmtmtzlmdj-é -yRNeEX NN’ mmwmndmm ]ilen(aﬂuorophosphate

' I d
(0. ‘?#eg rvgéso %%?t(nﬁ?%o%a 4)@?rr vi@g'y:@a 0 Hﬂ‘%m“a f&(ﬁg HYFRI[2.3-

d];ﬁlhﬁg@inm 91%9&@1@@4%%&&@%&& (ln@&nﬁ‘e&ﬁm'islﬁ) 361 @), (S)-1-(4-
chr omat ogr aphy, using SCX col um.

Chlpmd@mﬂ)eﬁ@samin@t(@d 46 mim@ﬁ @IBEMﬁrﬁzangn)gnnMA (10 mL) at 25°C

OH f t ted t
un§FTHEEh BRoe B i B PR al PR GLPBOUR T &8s proaue
wad PlusfidByeioh &k chiage Eﬁrbhﬂf@@%yuﬁb(ﬂtﬁg’ artOCH JORINANME de@red product

gl ve the pure product, 4-am no-

was getddrasp Hesrsplune yeing pMolYis M wglé pure(fragtipyy wee g vimrged to
dw\rAlngsp¥ﬁ1s wgq?aéer{%y&s tl?e}lgt%agédrl%ﬂf‘a 269" s%%%ﬁ"o?%F% inbCM (10

Ite so
mL) and stirred at room temperature. The crude product was purified by ion exchange

chromatography, using an SCX column. The desired product was eluted from the column
using 7M ammonia/MeOH and pure fractions were evaporated to dryness. This material
was purified by preparative LCMS using decreasingly polar mixtures of water (containing
1% NH3) and MeCN as eluents. Fractions containing the desired compound were
evaporated to dryness to afford (S)-4-amino-N-(1-(4-chlorophenyl)ethyl)-1-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide as a white solid (0.281 g, 70.4 %).
1H NMR (400.13 MHz, DMSO-d6) 6 1.37 (3H, d), 1.42 - 1.45 (2H, m), 1.88 - 2.01 (2H,
m), 2.27 (2H, s), 3.49 - 3.59 (2H, m), 4.34 - 4.44 (2H, m), 4.83 -4.90 (1H, m), 6.57 - 6.58
(1H, m), 7.14 - 7.16 (1H, m), 7.32 - 7.38 (4H, m), 8.12 (1H, s), 8.30 (1H, d), 11.62 (1H, s).
MS m/c MH" 399.
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1H NWR (400. 13 MHz, DVMSO-d6) 6 0.27 - 0.37 (2H, m,
0.48 - 0.52 (2H, m, 1.18 - 1.24 (1H nm), 1.40 - 1.48
W@ 20d9/0m)563 1. 88 - 2.02 (2H, m, 2.20 (2H, s), 3r&OGB2008/050925
3.59 (2H, m), 4.15 (1H, t), 4.36 - 4.42 (2H, m), 6.57
- 6.58 (1H, m), 7.14 - 7.16 {plH, m), 7.35 - 7.40 (4H,
m, 158.12 (1H, s), 8.47 (1H, d), 11.62 (1H, s). M
nme M+ 425. Exanple 5:
Exdmpfd ﬁo4—thn?o'—ﬁmlﬂq;c}ﬂ&%bﬁpﬁﬁflﬂg il b(%-m“'l;)roilo'lﬁ 414 BYifRdin-4-

1'O1lZ, o- Ul pyrrirariti=4a=yoplr per 1 Ul 1e=4==~val DUAalll Uc
vl)piperilimOQHcdrtiokhmidoaceti c acid (3 nL) was added to
tert-butyl 4-(2-am no-1-(4-
chl or ophenyl ) et hyl car banoyl) - 1{ 7H- pyrrol o[ 2, 3-d] pyri m
i di n-4-yl)piperidin-4- ylcalbargpte\ nternedi ate 6)
(0.514 g) in DCM (100 at N5C><Thé resulting
solution was stirred chg hours. The crude
product was purifi I on exc e 25
chr omat ogr aphy, using an SCX col ym. The desired
product was eluted fromthe coln ({Ng 7M NH3/ MeOH
and pure fractions were evaporat ed| dryness. The
crude product WD 2009/ 047563P EB2008/ 050925 35 was
purified by preparative HPLC (Waters XBridge Prep C18

OBD~C
oS -R%’en?&tﬂ%o? 1 e}’alljs:ﬁhlé,#\g,l\frg%tgh‘?eﬁﬁ;l oniuhPR (t)rophosphate

l ength), usin ecr ar m’xtures o
(0.Z0opteasriddegd ikP/bﬂHI'[{B))rtl(ﬁﬂlﬂ M@Nbﬁ&xﬁéa@ﬁﬂﬁy&mﬁb)ﬂﬂ(ﬂ@@@rrolo[2,3-

ARG PPHOEE- DU Ar oy Se K S rahaci Tngl 131 S g
chib@Al Ik 50 CHGARRD 9GS ?g!ﬂd DEVEA (P8P g) ﬁﬁbm () 9) au25°C

i ¢ ammoni a Pure fracti
undee ngrageapbreacsdtin®sdutymesss stioredfaf 60°€ for 4 hours. The crude product

waip Ty oh s RS b B o Gl S B prode

wa@8lufedardrR Uid @%mBUEhE ONAhinshia/MeCGH Hid plye'l RIMRor{sAPGe $3ap0rated
Mz, DVMSO-d6) 6 1.41 - 1.51 (2H, m), 1.86 - 1.94 (2H

to ql-rynesi Bis crugde @gtte(r@l—[wamhen Pregted with %Zg)%o gq;iuum of BFAgn DCM (10
2 4
mLA a%) st %dlél ro%T tenépeg%tug ﬁr 2gl}ayrs7?“§%cttlg?_&)r0§}u’gt wﬁs&?rliﬁed by ion

exchadZ c(lﬁd)‘lnatﬂfkl;apﬁy,?zﬁmg ah.SATX ¢aldmnThe Gesirdd ()ﬂdductS\)/as eﬁutéd from the

(1H, s), 11.62 (1H, s). M5 me M 414.
colp@}l UATEN %W@FW?ON-B‘@@PP@ %mtleflwﬁ@r%mwmto ityelwsr Ehls

mage;}/{a?#vng%ﬁurﬁ}red@ péjr p})earatavlenIéC S usi decrea%lgglylﬁl_éar mixtures of water

- car poxam
(containing 1% ammonia) and MeCN as eluents. Fractions containing the desired

compound were evaporated to dryness to afford 4-amino-N-(1-(4-chlorophenyl)propyl)-1-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide as a white solid (0.138 g, 66.8
%).

"H NMR (400.13 MHz, DMSO-de) & 0.87 (3H, t), 1.42 - 1.55 (2H, m), 1.72 - 1.79 (2H, m),
1.91-2.05 (2H, m), 2.21 (2H, s), 3.54 — 3.62 (2H, m), 4.38 — 4.45 (2H, m), 4.65 — 4.70
(1H, m), 6.61 (1H, dd), 7.18 (1H, dd), 7.32 - 7.37 (4H, m), 8.31 (1H, d), 8.12 (1H, s).

MS m/e MH" 413.
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Cl \ NHTrifluoroacetic acid (2 nL, 25.96 mml) was
added to (5)-tert-butyl (4-(1-(4-

w@ bdoonephenyl ) et hyl car banoyl) - 1- ( 7H pyr r ol o[ 2, BeGBR008/050925
i di n-4-yl)piperidin-4- yl)methyl carbamate
(Internediate 13) (0.257 g, 4 5 mmol) in DCM (20 nl)
at 25C. The 20resulting solution was stirred at 25C
for 1 hour. The crude product was purified by ion

ExEHpRANAC £d'5 BIRY A5 ARMYN- (S s B prértS 1{pRb i1 - (T €y rrolo2.3-

ucsriTeu product vwas cSrutcu T OIrtne COrurmtr ust Tty 7ivi

d]p\iridh idiH-vd)pdp @ridiae 4 @eb o xansidemnd (RY-aponinioeN- (144-
) de product_ was pur|f|e by fl.as .

) e G H-pverolgl2,3-d lnyrimidin-dyhipiperidi oxamide
armonl al I\/EOH i R DCM Pure fractions yere evapor ated to
dryness to afford (
25( ani nonmet X Nighl or oph
ol o[ 2,3-d]p i dith-

W) BtV - N, 7TH- pyrr
1) pi peri ¢ 4- garboxani de

(0.095 g6 % as.a ite sg 36 1k NMR (400. 13

MHz, DMSO-d6) 6 1. 39 3H, d), 1.43 - 1.50 (MH, m,

2.05 - 2.14 (2H, (2H, s), 3.37 - 47 2H,
D96 - 5.04 (1H ) T 635

m, 420-425(2H n)l
(1H, d), 7.15 (1H, d% 187 (4H, s) 8. 11 {4 8) ,
8.49 (1H, d), 11.61 (1H, 'S). M5 me M+ 413, 5'Exanpl e

Radgnyie 4-amigo N-(1-44-chlprophieny praay s 1-(THooyrrolol2 3-dlpyrimigin-4.
yl)p1pahahiha Adartaixamycte (mxdnnﬂe%)(xkzasppmé‘red dblyrpeepﬁmsze ebixalrH PlieC. The
acetic acid

fl I
fragb(ﬁ]é &ogtrainilr@l:l @r geﬁlgﬁi cgm@fulquwerm ed??fﬂﬁt@a ﬁﬂes)s-t%\%fsford Isomer 1
(ﬁtgﬁ’tg ey, R b CArDRNRY 1d1 md bR ¥ Rk 13 egl]tepytrl 'nﬁ%e%' sB-véhite

|y pi peri din-4-yl carbamate (Intermedi ate
solgl. malytmzltl)damtwaild@ltmbtmth@omgs@ﬂl sainpe. Shirak arkalrytlsah HPIe@ analysis

f th d |
stz R higabd a5 el B BB i Sl i o iso-
he¥RE /M@t 8ved) /@EA@B/%ﬁ Megm/mﬁf AOKPONR; LR 80,NidTY

product were corrbl ned, concentrated by evapor ation and
Img(mL féletoin M@aﬂhgtvpd/ eadHRIn@t{ondtrée e distinct from each other and

enantiomerically pure (e.e. = 100%).

Example 4: 4-amino-N-((4-chlorophenvl)(cvclopropvDmethvD-1-(7H-pvrrolo]2.3-

d]pvrimidin-4-yDpiperidine-4-carboxamide

NH

N7 N\

H

Tz

Cl

O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(0.228 g) was added to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxylic acid (Intermediate 1) (0.181 g), (4-
chlorophenyl)(cyclopropyl)methanamine (Intermediate 3) (0.091 g) and DIPEA (0.261
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15 XBridge Prep C18 OBD columm, 5i.tmsilica, 19 nm

di aneter, 100 mm | ength), using decreasingly polar
wooovosBs3 of wat er (containing 1% NH3) and MeQMNCEEB2008/050925

el uents. Fractions containing the desired conmpound

were evaporated to dryness tg afford 4-am no-N-(1-(4-

chIorophenyl)-4-hydroxybuty1)-1-(7FprrroIo[2,3-d]pyri

m di n-4-y1l) pi peri di ne-4- carboxam de (58.0 ng, 50.8 %

mL?%@M?R {9&4})%3?_?‘%0%9 Jes g&ﬂg‘ %8& ?%%s@%%dﬂ?% ?)118% The

crud2 brodugt, wak pﬁﬂlﬁedfbyéldn é)&ﬂ'langé) th&n&@gfapﬁy Sﬁm@&hl SGH polurnn The
4. 43 (3H, - 4.76_(1H,
desrlﬁeg p170d116t W?Lq_plutﬁji froyn e ce&y[p 1|L§,)mg QVE@H(OFWM@?H z81d3331re fractions

Welgei&élﬁgr)at?e%}& dBhedslithisShudeMRatbrif WiugftAded B AidRIGERIcBRne (25

nﬂOEWKMIEAdimeHWQanXbWh@ﬁ@@hﬂﬂ%ﬁﬁﬂ&vhmdﬁnx@ﬁuﬂdmwwﬁhﬁﬂﬂw

crugg \é\{ogl:yk?tlxﬁz@sdmrﬁgﬁkyl(lgﬁ %}&:Tlarﬁlgeogheorggt%!g%bﬂe, u%i_n%%% g})lglml’l The

destiel F QRBERYsLIntdd Mo @%Xbinhllsidg 1V 'Zhlﬁi(ﬁﬁﬂM@Oir?arﬁi'ﬁire fractions
pyrim di n-4-yl)pi peridine-4- carboxanm de 5

wer| @Eppr@@dgg dpness]tg afiorehidic ):rq)dagnq;@f@pé ds pgvhite sohd This material was

tr1tHragaW un%Br %O(li} ?%%a%(t}ll tgl %peqﬁnﬁlr)e roduct, 4 an(‘uln tl\é |(§re di at e

I'peri goxamde
chl%ﬁ)bhédylﬂéycgoprap}iﬁné’mﬁb )1 (&HCbﬁrolo[2 3-d]pyrimidin-4-yl)piperidine-4-
chl oro- 7H pyrrol o 2 rimdine (0.490 g, 3.19
carhwan}ldif As %»%aﬁé@h (:951697@, %) oJat 25C. The resul ti ng
h
"HER h@(ﬁl?‘@ﬁ{f—‘quSGS{m@ 0‘15%0 %(2%3%0 48§ c2fe: m), 1.18-1.24

pro ct was anal yse vaporate

(1Himynégs.- ITHe(2E, ude! S&I—Qd)2v(/aH then2 (PR, fs), B (by3. BQ)ﬁZH m), 4.15

AR LT e B 7P B B &) Tk afiodoas - 750 cant m)

81§qppn@a8qm ﬂ@kbappgz(niﬁgﬂ The crude m xture was then
re-purif é flash si'lica chromatography (el uent

hd&mﬁﬂﬁ%H7M2énnon|a / MeOH in DCM and pure fractions
evaporated to dryness to afford
4-am no- N- (1-(4-chl orophenyl) - 4- hydr oxybutyl)-1- ( 7H
ExdmpYe 3:0-9infn 3NARPMhin®L B4 cKioydpinPBéthdi) neAT-paref{ani d
e (63_9 %) (racenate) as a fine white solrd. The
rHnidin-4-ylipiperidineddrgarbexainided by supercritical flow
chronatography ( SFO) toN@fford the pure enantiomers in
yields of 272ng (19% and 2 (179 respectively.
The NMR spectra for both epant llognexg were identical .
1H NVMR (400. 13 MHz, 42 (2H,
1.46-1.49 (2H, d), 1. : ,
2.19 (2H, s), 3. 55C3.58 (2H d) 738 (1H, s), 4.41
(2H, s), 4.75-4.76 (1H, d), 6.59](1H, s), 7.17 (1H
s), 7.36 (4H, s), 8.15 (1H, s) NB$28-34 (1H, d),
11.65 (1H, s, exchange); M nidQN 443; HPLC tR =
1.66 nmin. 38 N

Trifluoroacetic acid (3 mL) was added to tert-butyl 4-(2-amino-1-(4-
chlorophenyl)ethylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-
ylcarbamate (Intermediate 6) (0.514 g) in DCM (100 mL) at 25°C. The resulting solution
was stirred at 25 °C for 3 hours. The crude product was purified by ion exchange
chromatography, using an SCX column. The desired product was eluted from the column

using 7M NH3/MeOH and pure fractions were evaporated to dryness. The crude product
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Exanpl e 8:
4-am no- N- (1- (4-chl orophenyl) - 2- hydr oxyet hyl ) - 1- ( 7H py
WO eabodBe8- di pyrim di n-4-ybpi peridi ne- 4- car bpEGBA®S/050925
HO O NNH2 IH tert-Butyl
4- (1-(4-chl orophenyl)-2- hydrgxyet hyl car banoyl) - 1- (7Hp
yrrol o[ 2, 3- 5d] pyri mdin-4-yl)piperidin-4-yl carbamate
(Internmediate 18) (137 ng, 0.27 mml) was treated with
wal BB B SR Sl XL TR | OB 4 Pllica, 19
mne dlpaenr| Hledmutaeh), usidy dedepiregs poler mbheres blidetep (MMmg 1%

i ed by iaon exchange chromat ography, using
NH g8 e&ﬁhﬁas PGS SERGOBS GRIL DA BRIOSHES COREOWBI AR oF gporated
to ABEAR! nﬁhs ﬁﬁ%ﬂ‘ﬁ@%Q@@leﬂ"ﬂﬁ&gﬁHWi)y ﬂa-gﬁesll@c%stﬂhfcﬁgatg%@% tlution

s eluted fromthe col utm using 2M amoni a |
gragdenh@ to 1 0% mektipunok c Amavnio(Td’) we DEMVRapo frattanhs weralewapesised to

t fford ) )
drypSssip AOR 4-2ming-NefP i pevdrfdashlosomiray BRY by T -RYreheledy
d] hﬁh@llh?4 BOpifdiRyihé-acdivdxdmidk)RiaRSIdudicfendn ROLOXAM40%),
R((ngg guant . ]% as a colourless crystalline solid. 1H

18 Mbiz, DIROIA6)1. 5 415D (2. 11 862H, i, g7 - 205
(2}? n%g (7%2’2 bt n‘@S%lS ﬁ%ﬁgsfggf‘“% 2%@(111&'5; 3 37 gﬁgfgﬂ? th), 4.70

(1}( 1}-|,6 ixr(le)i) TA512H; dY 7138 (71342 (2¥, m)7 736 -7.37. 481, cAH8. 1D)1H, s),

(1H s), 8.45 - 8.53 (1H, m, 11.64 (1H, s) mz
84(1f£§h3)1( LHﬂS)415 HPLC tR = 1.57 nin. 39 Exanple

?{ 1>[/[Har?llno N- (1- (4-chl orophenyl) - 3- hydr oxypr opy1) - 1-(
7H- pyrrol 012, 3- di
di b

|
L

Trifluoroacetic acid (2 mL, 25.96 mmol) was added to (S)-tert-butyl (4-(1-(4-
chlorophenyl)ethylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-
yl)methylcarbamate (Intermediate 13) (0.257 g, 0.5 mmol) in DCM (20 mL) at 25°C. The
resulting solution was stirred at 25°C for 1 hour. The crude product was purified by ion
exchange chromatography, using an SCX column. The desired product was eluted from the
column using 7M NH3/MeOH and pure fractions were evaporated to dryness. The crude
product was purified by flash silica chromatography, elution gradient 0 to 10% 7N
ammonia/MeOH in DCM. Pure fractions were evaporated to dryness to afford (S)-4-
(aminomethyl)-N-(1-(4-chlorophenyl)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide (0.095 g, 46.0 %) as a white solid.
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schl or opheny1) - 3- hydr oxypr opyl car banoyl) - 1- (7H pyrrol o
[2,3-d] pyrimdin-4-yl)piperidin- 4-ylcarbanate

W@ bovopuTsesli ate 22) (1.27 g, 2.40 mmol) in PCT/GB2008/050925
di chl oronet hane (20 nL). The resulting suspensi on was
stirred at 20 C for 16 hoursyg The reaction m xture was
filtered through a PTFE filtercup and the crude solid
was purified by preparative HPLC (Waters XTerra C18

IHW'@gO 35 MY %Ms%ﬁ%@;sg E@Ttﬁ‘{ {85, 1§8&Bﬁ% b et M 14 m,

usi ng decreasi’ngly 1 ar m’x ures 0

m){ Z.6N {2, 13, rﬁg37ﬁ% gFAaH ag)j 4NAOCN. 21:'8(2@1 wenH 96 - fBr(mgtlIgot)% 55 (1H, d),
t

7180 ao b G S Ly T TRPHBE A Gl bk b The "

Mg (get aroduct was el uted fromthe col um usi ng 7M

NH3/ MeOH and pure fractions were evaporated to dryness
to afford (S) 4-am no- N- (1- (4-chl or opheny1) - 3-
h ‘ 7H— 3 d

, M), 2.19 (2H, s), 3.38
(2H q) 351- 358(2HH 4.35 - 4.38 (2H, m),

4.53 (1H, 0, 4.88 (1H, d), b.58 (1H, t), 7.16 (1H t),
7.32 - 7.38 (4H, m), 8.12 ( s), 8.43 (1H, d), 11.63
(1H, s), nmiz (ESI+) (MM © HPLC tR = 1.46 nin.

! * _NH
(S) - 4-anm no- N-(1-(4-chl orophenyl) =3- hydr oxypropy1l) -
1-(7H pyrrol 012, 3-di pyri m di n- pi peri di ne- 4- car boxa

m de oH..----1 N- Et hyl d¥| sopropyl am ne (1.676
m, 9.62 nmol) was added to (S}(Lp:%no-l\l—(l-m-

2

schl or opheny1) - 3- hydr oxypr opyl )Ugl r vdi ne- 4- car boxam d
e (Internediate 49) (1g, 3 21 mmdl)

4-chloro-7H pyrrol o[ 2, 3-d] pyrim dine (0.493 g, 3.21
TriffgpIopeatis apigk (G 2556 CEBOIYRRS added tp &bty (56i-chipesiphenyl-4-

o BB G g PP L AR AL

(Inmwﬂliﬁtb ar7) ¥140intid) Ovest rimo()2H 20rE0; afdh thesraduliigt @dutiyni stiered for 1
he organic | ayer dri ed over S,

hO‘frr Fhfé?%ﬂoama%t\b%éﬂlgﬁ%wthéneéh%@# drplacd @&el%;@& golumprpad

clufddUien &%&QH&tfoM@v? (PW AL lgﬁéOfIi F54iShd %ﬁammg \R‘rochlct were

chr omat ogr aphy, ut| on gr ent O to
corahnrmamcancamtr%ﬁ/lby%ualmrﬁmcamﬂdopmﬁmirtw Eeppathat BBLEC ¢Waters

dr yness or . : .
X T B BRI ymo e ey . amgiar 499 B pes ausine
dec?é’&sﬁbg!l}r S8 r?nx%ures of water (contammg 1% NH3) and MeCN as eluents. Fractions

d] pyri'm di n-4-y1) pi peri di ne-4-car boxam de (842ng) as a

commnmg th@éemlre @mpom were sz(pprated to dryness to afford 4- ammo-N (1 (4-

chlégﬂpﬁ i Sﬁy‘)ﬁ}f%% R R bl B (eBinae

carb@xﬂlhytsmﬁltgaws% ema)coidhlﬂeésgsohﬂurs The solid was
lHNll\/IlR(399 902K4Hz DMSO) & 1.28 - 1.51 (4H, m), 1.69 - 1.80 (2H, m), 1.90 - 2.03
(2H, m), 3.37 - 3.41 (2H, m), 3.50 - 3.58 (2H, m), 4.37 - 4.43 (3H, m), 4.71 - 4.76 (1H, m),
6.59 (1H, m), 7.16 (1H, m), 7.36 (4H, m), 8.13 (1H, s), 8.33 (1H, d), 11.64 (1H, s).

MS m/e MH" 443,
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filtration, washed with a small anount of ethyl

acetate and vacuum oven dried at 55C for 18 hours to
wW@bdoona7s63 PCT/GB2008/050925

(S)-4-am no-N-(1-(4-chl orophenyl)- 3-hydroxypropyl)-1-(

7Hpyrrol o[ 2, 3-d] pyri m di n- 4-41) pi peri di ne- 4-car boxam d

e (0.585 g, 42.5 %9 as a white solid. mz (ES+) (MH)+

= 429; HPLC tR= 1.60 mn. 201H NMR (400. 13 MHz,

-1-(7H-

nvrdololz,sanbvrmiidih'-a(-mpiumdime-mafbmanﬁde arkd B84 hbhinoN-(1-(4-
O o (1H4 W drogi b 716 (o3 alhasivai Zn-%%a)pprendme 4

chr - rrpjo
cal%QQQ,{,,Qﬁ,?SGSPCT/G82008/050925 41 Exanple al ternative
—rtoate Z.

(S) - 4-am no- N- (19 4-ch|oropheny1)-359 dr oxypropy1l) -
1-(7FprrroI012,Ezfipyrinidin -ybpip ridine-4-carboxa
mde HO 2 N H\

(S)-3-Am no-3-(4-¢hl ropﬂgnyl)pro an- -oI NH
(Internedla” A . d, N 5 ‘added in
one portion

4- (tert-bbif oxycar bonytgat no) - €5 ( 7H pyr r ol o2, 3-d] pyri m
i din-4- yl)piperidine-4-carboxylic acid (Internedi ate
1) (49, 11.07 mol) (5.80 m . [) in
DMA (40 n). HATU (4.g3 b 22.18 mol) wdg dlideti and
the resulting solutionNwasistirred at 20C Nor R4

hours. The reaction m xture was evaporated to dryness

t he PIRIEA (2.88 nvii.t1i6.Engd) Wa0alded Yo, 4-amenond g he d-chlorophenyl)-4-

hy rg%y lplﬂ.ehr}édlr\é\ér% S 8§("1‘enél§ié?p V\%nil_l)l O(ﬁafjeJZZ \(/IS@AE ggﬁgnn?orl 1 4-
chlbid-T@pseor2l 3aMprahird 01400 f 8 ADdn@oY @I[eetnmﬂ@pi 96 i at 25°C.,

crude product was purified by flash silica

The rasplia gé@lﬂaﬁwas émrmq Bi95dr a&ﬁrémlt dhe sripoprednat wig analysed by

LSRR S, RSTLSTERLE RS SS tun

chrb&htdgm;ﬂlybmmw arAS(CX A doladnh GF Iﬁ:ghedlqpl)zvag eluted from the column using
r ro ba rrol o[ 2, 3-d] pyri.pi di n-

20% 3Y et ieng] Car bt £ric XWF‘H’F%%”H%&\GH%T&/’ shc Ebhash

s1l1eé1cl§gmgtog%h3@(elﬁ§nt@ WJ% t7?7 Sfhdfla / MROH & DORMIA pure fractions

- (4- chl'of opheny1)

GVWWWWYIFW*; me@ﬂxﬂmln@-l‘( THApshrlopbry]34-8Y prprytmiteli-(7H-

pyigo RS b B R R e TR it e & rine
whity ds1R0 e e GAtleRiatcd@ad dhidilP¥XABR el By @QpditriticAR How @hfomdtdgraphy

added. The reaction was stirred at anbi ent tenperatre

(SKrto affhustihs purpresartiorarss pr viglds of dgdme (%) aad 2A5miedh7%)
resgé%%vélg,gfh ARSI OR 20N 20I8H0E Al BEKeq! um.  The

el ute he”colunn using 3.5M

'H NﬁRW@HﬁNﬂwms@y 8at380N8§2 Yo, en)e\lau@mrm eH,19, 1.74 (2H, s), 1.92-
ness. The crude product mas@gurl fied { reparative

20546115 o B GIXED Beged- 8 610151 B0 ol (Bl St 15-4.76 (11, ),
o s3eed AZ T AL s e TP ERER 2 L s »

exd&ﬁ@@and MeCN as el uents. Fractions contalnlng the
desired c ng und were evaporated to 25dryness to
MSypfeMdl ™ 443; HPLC tr = 1.66 min.
(S)-4-am no-N-(1-(4-chl orophenyl)- 3-hydroxypropyl)-1-(
7H pyrrol o[ 2, 3-
d] pyri m di n-4-y1) pi peri di ne-4-carboxam de (1.200 g,
3 9% as a white solid.
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WD 2009/ 047563PCT/ GB2008/ 050925 42 mz (ES+) (MrH) + =

429; HPLC tR= 1.67 mn. 1H NMR matches previ ous.
WE2@apB63.0: PCT/GB2008/050925

N- ( 3- acet ami do- 1- (4-chl orophenyl ) propyl) - 4- am no-1- (7H

-pyrrol 012, 3- 38

sdl pyri m di n- 4-14) pi peri di ne-4- car boxam de

Hydrogen chloride (4M in 1,4-D oxane (0.430 nL, 1.72

ExFBl 8- P 2R 3. il pRUAV)- 2 v droxveti LT pyrpolol2.3

- aceranm uo= 1= (4= TN Or UpIeEmyT ) propyr car oaroy L)=
d]m»rtmmhmhzvlﬁnnﬁrm(ﬁhemmrhemmmle) pi peri di n-4-yl car bamat e
(Internediate 28) (98 ny,, 0. 17 nmol) in DCM (4nL) at
20C. ioThe resulting suspenl op was stirred at 20 C
for 70 hours. The reactian r as evaporated to

dryness. The crude pro

HPLC (Waters XTerra g18-¢o

di aneter, 100 nmlength), using tecreasingly polar
m xtures of water (containing ¥ and MeCN as
el uents. Fractions containing tlheldesired conpound
were evaporated to dryness to afl‘ForH

N-(3-acetam do-1-(4- 1

tersBhtyb#-@ pitdallloyqphepyl 12 -hydemxiy ety tbabakoph r -0t p2rr o by r i

OB PR RS J7 Pafl y  vos
treatedhith drifhlorbaAddtic Adid (3 nfd9. T@é‘bol&ﬂon waSirfeditor T hourht &dm
R 1 A N A T A L T PR I

tengeratdredbhe max g Wz Honwtra‘wdgl@dqur uc@yl pragsyg. Thegergdy product was

purtgtjjre%& léyr%g e%il‘ét%gé %‘I{ﬁlbglfa ra(p{% usg}g fa %?Xéc}'ﬂ{rﬁlg‘)The)réﬁ\gue( 1!1_4’ loaded

onteithd &dlemMNHZ meadol2Bd (W=Shad witMhtdihansl. 4RO destdPrédRcEwas eluted
1.56 mn. 43 Exanple 11:

from. e rRlyMg-ysing2M @m%%m?@n% apgpwistiagHians Wy sivapsyatyd to
dryrrﬁ%sgétz H@éfcf Ah O R= L @RI SRy YRR RE el T AT SHHBRY RS-
d]pyrimidin-4-yl)piperidine-4-carboxamide (111 mg, quant.) as a colourless crystalline
solid.

"H NMR (399.9 MHz, DMSO-dq) § 1.40 - 1.49 (2H, m), 1.85 - 2.09 (2H, m), 3.48 - 3.69
(4H, m), 4.35 - 4.48 (2H, m), 4.72 - 4.81 (1H, m), 4.90 - 4.96 (1H, m), 6.58 (1H, br, s),
7.12-7.18 (1H, m), 7.30 - 7.40 (4H, m), 8.13 (1H, s), 8.45 - 8.53 (1H, m), 11.64 (1H, s)
m/z (ESI+) (M+H)+ = 415; HPLC tg = 1.57 min.
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Hydrogen chloride (4Min 1, 4-dioxane, 1.01 nL, 4.05
mol ) was added to tert-butyl 4-(1-

w6 teboolises ophenyl) - 3- (di net hyl ami no) pr opyl car bp@oDgB26024050925
(7H pyrrol o[ 2, 3-d] pyri m di n- 4-
yl ) pi peridin-4-yl carbamate (Jgnternedi ate 34) (0.045 g,
0.08 mmol) in a mxture of DCM (5 nL) and net hanol (2
m.) at 22 C. The resulting solution was stirred at 22

Exgl:mfpi’er .9:](g)-ﬂgalfﬁiﬁoeﬁ:!?f-(.ﬂiﬁfl(lto%tﬁle%ﬁrﬁ“m&?ned:i)vﬂnﬂ( ”I—T—ﬁ)vrrololzs-

Festauc was pPurtrlreud Uy 1 U1 €XCTiallge Clil Ultat Ogl aplly,
d]psimigimA-\Ppipaddined-cafbexadeigie (E) pr oduct was el ut ed

fromthe colum io using 2 H3/ MeOH and pure

fractions were evaporated tp dryness to afford

4- am no- N( 1- (4-chl oropheny1\- 3- (di net hyl am no) propyl) -

1- (7H pyrrol o[ 2, 3-d] pyrigi dif-4-0

y1) pi peri di ne- 4-car bo 0. 034 g, 92 % as a

col ourl ess gum 1Hd 9. 9§72 *CcDC13) 6 1.57
(2H, m, 1.66 (2H, br.$), 1.81 (1H, n) 2.02 (1H, m,
2.18 (6H, s), 2.18 - 2.36 (4H, 3.67 (3H, m, 4.50
(2H, m, 5.00 (1H, dt), 6.52 (1HN15d) 7.05 (1H, d),
7.18 (2H, d), 7.29 (2H, d), 8. s), 9.07 (1H,
d), 9.61 (1H, s). M5 nfe MH+ 4 \

2009/ 047563PCT/ GB2008/ 050925 44 es 11A and 11B:

(S) - 4-am no- N- (1- (4-chl orophenyl) 3-H

i SHTSH B AL MOV RRY D pd bt RUC LRI O ST M L - ¢

chloR)phényd B Ih&iﬁ&x&}imbﬂlfgﬂbgmb?]pheﬂmﬁy@olé@Lﬁ&}p@ﬁhﬂﬁhmﬁ'wlpermm-
yrrol o

4'%?%‘%3;%}%@ &ﬂ&rmeﬂpqts &2) di He2. 2-4%ppeXdnidishloromethgpeR0mL). The
res_ﬁl}_iﬁg';ﬁb'e%l&}w(ls stfild0f 2BPeNY L) 6 Rord TIRUBYRAHRARE QRY fkered

throyghr P BF 2 fiBed)ipynd theebmdeéboyd)ms perifield hﬁplﬁépmanb@HBth(W aters

X1 L ReBbsh srcavan paie A s Bt R sigytccreasingly

olﬁ%%ﬂﬁnes BB WAQr RYRBHAH %O?FA)‘ Akl eCRIQ %ﬁfeﬁ&r ﬁﬁ@ﬂ@ns containing
el ution solvent 7:3 /| (EtOH + 0. 1% DEA) .

therl@alpqzﬂ@pmoané wierapurifoddyfion exdhengd q_chsromeilogta@h_y iwsorgem SCX
cola?lgt "ﬁ@q %éfrﬁ prq%ggt Wz\t)seeh?[ecﬁ ?rom e C(t)lrulmtnuurs?r}geﬁ/l%lll t)MeOH and pure
fraétuﬁ@w&@e &&a@&rai&rt@fdkﬁfe@m%d {S=4-diniRL Ry am ARy PpHRAYI)3-

hyc{rvwmgwlbﬂd?lzl B1@] QY Srdpwimidn-¢ ) pigseidingr hrearboxanige ka0 g,

o4 LS00 R g SRR S M PR P

1.98.- Q193((2H33f))2 19152{ k;, :{?'(ggﬁ)q%—,f %43.62(6‘2%181)1), f(HBSSngd:{@ﬁH, m),
. , t .

15500 0118 if Do ssl i Tt a9 bard 3 algmat A, o), 5.43

(18)a), Br.ELOHE, nth) (e B+ H= B HPLC (R = 1.46 min.
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M5 me M+t 456.5. The appropriate fractions for the
second el uted i soner were evaporated and the residue

wo pooviosBsed Wi th diethyl ether to give PCT/GB2008/050925
4- am no- N- ( 1- (4-chl orophenyl) - 3-
20( di et hyl am no) propy1) - 1- (4 pyrrol o[ 2, 3-d] pyri mdin
-4-yl ) pi peridi ne-4-carboxam de (43 ng, 19% as a white
SO|Id 1H NWR (399. 902 I\/Hz DVMSO) 6 1.43 (2H, ddd),

1- (6H5[8vr6~d]bll2 M)pvr?mi(ﬁn-ﬂlﬂ)mﬂéﬁldlﬂ 43&1rb8khmiﬂ)e 7.37 (2H

d), 8.13 (1H, s), 8.61 (1H, d),,11.63 (1H, s). 25 M5
me M+ 456.4, 458.4 WO 2009 563PCT/ GB2008/ 050925
45 Exanple 12:

4- (am nonet hyl ) - N-(1- ( op e ) 3- hydr oxypr opyl)
-1- (7prrro| 012, 3- dipy d| ny4- p| peri di ne- 4- car boxa

m de

0- (7- Azabenzotriazol -1-y1)-N, N, -tetramet hyl uroni u

m hexaf | uor ophosphate (106 ng, 5@¢.28 mmol) was added

to NZ

4- ((tert-butoxycar bonyl ami no) el hyll) -)1- (7Hpyrrol o[ 2, 3

- d] pyri mdin-4-yl)piperidine-4-car bpxylic acid

(Internediate 12) (100 ng, 0.27 mmol) and
N-Bthiddiisosopylapinedt 676 arti 162 (ud bvasrhdded tSLS)rdvamjnokN-(INNEP-

chllppBehdP-po e B e e et e pamediate ) (T, 321
mrb @RS ALMbR-7183: 5@’(‘? @@3((ﬂp§;{%ﬁﬁ&0@%¥|g} B9 Qﬁ)tﬂol:} um)utan-l -ol (15

(I'nternedi at e was added as a
ml}. dhe oetsuttmgrsomnomw@s @ercd_at ANd fothis Imuxs. (ihe rewas o triixtuesdwas

it Sin B i N30 i i i KRt F Sl (B B saturated

briAdAShEL). Fhe BN 1a>Tdmvdmcn<ﬁed L MASSOY @@%dfﬁﬁ%%ﬁﬂgteﬂ Reafford
resi due was purified by ion exchange chromatography,

cruge praglugih Thexrude pmﬁuct witepuwidipdbadlaph sidige t:hrwa@w@lranl@deluﬂon
gragLe?lgb #@%&%E&%lﬂ?éﬁgloﬁg g)t?ég%l%re ch/grgsk&/ qre gvzﬁg}ﬁtgipg) dryness

ractions were eva or r ness

to affard €S)1-apiirae N - (4Tdhﬁ)r6phtd§1)+3r ﬁbdiﬂ@iypmlpMTHJp@dow2 3-
repar ative HPLC (Waters XBrj %g Prep C18 OBD col umm,
dIpgyimidigid-ylepiperignerthearbaramide, (S180ekana whitn feym. (F4ngymino-N-(1-

R Rty T Fu P A B A N A i+

cartlesintidel wae ﬂqﬁmmid evbeil ac@avta poOnaL) dok t8ohary Ads ssolhd)wast taledted by

4- | N-
P B SR L)Y R B cataloARd P 821 it y75°C for
18 %Gﬁ@ 'th‘aﬁOrHJ(E}m&ﬁﬁh&Nlﬁ G- 1RO RO NATh il ok PhrOfA)-9.(781

as a white so
pyrrolo[2,3-d]pyrimidin-4- yl)p1per1d1ne 4-carboxamide (0.585 g, 42.5 %) as a white solid.

m/z (ES+) (M+H)+ = 429; HPLC tR= 1.60 min.

1H NMR (400.13 MHz, DMSO-dg) & 1.39 - 1.47 (2H, m), 1.80 - 2.02 (4H, m), 2.17 (2H,
s), 3.35-3.40 (2H, m), 3.50 - 3.59 (2H, m), 4.34 - 4.41 (2H, m), 4.53 (1H, t), 4.88 (1H, d),
6.57 (1H, m), 7.14 - 7.16 (1H, m), 7.31 - 7.37 (4H, m), 8.12 (1H, s), 8.42 (1H, d), 11.62
(1H, s)
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1H NWR (399.902 MHz, DVMsO 6 1.47 (2H, m, 1.80 - 1.96

(2H, m, 2.09 (2H, m, 2.69 (1H, s), 3.27 - 3.45 (4H,
WOR00944263 (2H, ddd), 5.02 (1H, dd), 6.56 (1H, PQT/GB2WS/050925

(1H, d), 7.33 -7.39 (4H, m, 8.12 (1H, s), 8.44 (1H,

d), 11.63 (1H, s). Ms me M#y 556 46 Exanple 13:

4-am no- N- (1- (4-chl orophenyl) - 3- hydroxypropyl)-1-(7Hp

yrrol 0l2, 3- di pyrim din-4-ybpi peri di ne- 4- car boxani de

1-(3Hyishroxly [, 3{dyp vadm bl neiyi) pipeidine plyearbbodidide- d] pyri m din
-4-yl)piperidin-4-ylcarbamate (I nternediate 36) (175
ng, 0.33 mmol) in dichlononethane (7 nlL) under argon.
The resulting solution s stDrred at 20C for 16
hours. The sol vents were>r enpued NH vacuo and the
reaction mxture was puri |§d repar ative HPLC
using a Waters X-Bri dge=kever ge-phase colum (C 18, 5
mcrons silica, 19 @ et ers 300 mm length) with 10
decreasi ngly pol ar m' df es of ter (containing 0.2%
amoni um car bonat e) @nd acet oA N as eluent. The
pure fractions were evaporated ness to afford
4-am no- N(1- (4- chl or opheny1) - 3="kydrjjxypropyl) - 1- (7H py
rrol o[ 2, 3-d] pyri m di n-4-y1) pi peri di ne-4- carboxam de
S)RA niTHo-369-BI hil-@-od PMl&rm edbdie YRR A NHiZ)7 mmol) was
TSI e I e e o it
addeds O(IQPDrtlbn tasy- (temsrn@om@m(ognylam)m) 3-35- pyrsolg[zz ¥ Q]ﬁyrlmldm -4-

yl)}?if%?d%s: ﬂ c%t]bfggiri ?ﬁl &sﬁérgz?ﬁg‘t'él%)%%g 11,9%7 né’llﬁém(ir?ﬂ()ﬁﬁ?g 80 ml,

33. %O% gmﬁol?:l) ﬁ1C]()MA (41) ml) lHIAG@ (416& g, S, IS%ﬁlog-)ZErﬁiS'hhdéd\/iﬁch the Fesulting
t .
solyiefhvapsiNrada B 25 @@U@hFB? E?ﬁﬁtéiﬁym)"éklré pyes eyaparated fydryness

theh h1Reb8 vith Blo AT A2k YRR SEdudhfinAv TR HARX 40 H1€) and

saturated brine (50 mL). The organic layer was dried over MgSO,, filtered and evaporated

to afford crude product. The crude product was purified by flash silica chromatography,
elution gradient 2 to 6% MeOH with ammonia in DCM. Pure fractions were evaporated to
dryness and triturated with dioxane (40ml) to afford (S)-tert-butyl 4-(1-(4-chlorophenyl)-3-
hydroxypropylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate
(Intermediate 22) (4.82 g, 82 %) as a white solid. (S)-tert-butyl 4-(1-(4-chlorophenyl)-3-
hydroxypropylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate
(Intermediate 22) (4.82 g, 82 %) was suspended in dioxane (40.0 ml) and 4M hydrogen
chloride in dioxane (7.69 ml, 221.36 mmol) added. The reaction was stirred at ambient
temperatre for 2 hours. The crude product was purified by ion exchange chromatography,
using an SCX column. The desired product was eluted from the column using 3.5M
NH3/MeOH and pure fractions were evaporated to dryness. The crude product was purified
by preparative HPLC (Waters XBridge Prep C18 OBD column, Sum silica, 19 mm
diameter, 100 mm length), using decreasingly polar mixtures of water (containing 1%
NHj3) and MeCN as eluents. Fractions containing the desired compound were evaporated to
dryness to afford (S)-4-amino-N-(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (1.200 g, 25.3 %) as a white solid.
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Trifluoroacetic acid (0.05 nL) was added to a stirred
suspension of tert-butyl 4-(3-
wGm007583 (4- chl or ophenyl ) propyl car banoyl) - 1- (F&F/pBR0081050925
0 [2,3 -d]pyrimdin-4-yl)piperidin- 4-ylcarbanmate
(Intermediate 38) (7.0 ng) i/» DCM (1 nL) under argon
at 25C. The resulting suspension was stirred at 25C
for 2 days. The reaction m xture was evaporated to
tre  af salt of
nﬂgb%ﬁszﬁﬂﬁggs‘gﬁ{%%ﬁ“ %ﬁjcﬁfﬁfophenyl)propyl) 1-
"H (NMR pyatetaks @FR4i@ssd] pyri mi di n-4-yl) pi peri di ne- 4- car boxam
ide as a partially solid oil (13.0 iong). 1H NWR (500
MHz, DMSO-d6) 6 1.86 (1H, d), 2.01 (2H, m, 2.08 (1H,

Exﬂ?hp?e ok N- ?ﬁacéﬂmld’% §?4-Qﬂﬂromenvﬁp§§p\(lﬂ-ﬂanﬁho 13L7@ﬂ-p(712116|lol2 3-

63 ( ZH, 5.0Z2 (1IH, qd), ©0.82 (IH, 5), 7.3
ﬂEﬂﬁnﬂmﬁjﬂmnﬂmmhﬁﬁﬂﬁﬂQEME2H d), 7.93 (3H, s b”

8.32 (1H, s), 8.59 (3H, s br), 8.96 (1H d). MS me
M 428. 15 Exanpl e 15:
(R)-4-anino-N—(1-(4rchIproH empl) - 3- hydr oxypropy1) - 1- (

was added to (R)-tert- NH
4-(i-(420chl or ophenyn ydridxyps opyl car banoy1) - 1- ( 7H
-pyrrol o[ 2,3-d] pyrimdin-4-yl)pipeRidin- 4-yl carbamate

(Intermedi ate 42) (0.160 g, 0.3 [) in DCM (3 nl).
The resulting 48 suspension was|stirred at 20 C for 3
hours. The reaction m xture wasy rated. The crude
product was purified by prepard\. LC (Waters

XTerra C18 columm, 5i.tmsilica,NT9 ffm di aneter, 100
mm | engt h), using decreasingly polar m xtures of water
Hy(legph ahloiidg (4M) anbiieganaiiel43eaN, &52ehmen twas aldacibitandutyl 4-

containing the desired conpound were 5 evaporated t.o
(3- Wy@gg lr(@-chdgrgphenyl)propylcarbamoyl)-1-(7H-pyrrolo[2,3 a]pyrmndm 4-

yl)% Eéncﬁn@ml@&b%ﬁt% éﬁﬁeﬁhb&&% @81}11630 hy syt 19@)(41%41&%) at 20°C.

pyrrolo[ 2,3 pyrimd i peri di ne-4-car boxam
The dsultidg @ﬁspegsloﬁiﬁfas st%edaaz 28 °whot @0 balrs.dlhelrbhd{OR {1388 Fas

evafogféed(DNary efﬁu j}(IPCH}ﬁ w)a%plér-yfs e(dl‘t&' prpyar&%veé]’éﬁ]?% I_(|Waters

XT¢hra (,48%11111%{"5 C&)hca"rl dﬁﬁm{ dimed, 10@ 119?1% lél%l.’lh) Hing @eé@asmgly polar
(1H, t), 105 , 7.32 -

mu(tmqs oﬁyvateg ((znglte(ulmg 1&@ N mar@lg\/lg@N as @)uen‘@ Eﬁagﬁ@ﬂse:on*qmmg the

HPL

Ry Sl IR e ntieh R Bl P S TR G 51 012

chlo@phéliy| RyspyM-4liafridh-y 0 PH s Eioth[ D8- dqpﬁﬂhmmrmﬁ@permﬁlea

carboxamide (15.00 mg, 18.5 %) as a white dry film. 1H NMR (399.9 MHz, DMSO-d6) 6

1.42 -1.47 (2H, m), 1.79 (3H, s), 1.85 (1H, t), 1.89 - 1.93 (1H, m), 2.10 (2H, s), 3.00 (2H,

t), 3.55 (2H, d), 4.36 - 4.40 (2H, m), 4.80 (1H, d), 6.58 - 6.60 (1H, m), 7.16 (1H, t), 7.34 -

7.39 (4H, m), 7.80 (1H, t), 8.13 (1H, s), 8.39 (1H, s), 11.64 (1H, s) No visible NH2. m/z

(ESI+) (M+H)+ = 470; HPLC (R = 1.56 min.
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0- (7-azabenzotriazol-1-y1)-N,N,N , N -tetranet hyl uroni u
m hexaf | uor ophosphate (0.418 g, 1.10 mmol) was added

WO R009fe7sporti on to PCT/GB2008/050925
4- (tert-butoxycarbonyl am no)-1-(7Hpyrrol o[ 2, 3-d] pyri m
di n-4-yl ) pi peridine-4-carboxp ic acid (Internediate 1)
(0.361 g, 1 mol), (R)-1-(4-chl orophenyl)ethanam ne
(0.156 g, 1.00 mmol) and DI PEA (O 524 m., 20 3.00

pynorolud 2,3ad] ﬂdﬁﬁhdhﬁ&vbum&idmb bvarhnmaﬁ(m ange
chromat ogr aphy, using an SCX c@Jum. The desired
product was eluted fromthe cof utm using 7N
amoni a/ MeOH and pure {ract S were evaporated to
dryness. The crude nmaterhal xw&s treated with a 10%
solution of TFA in DCM ( ) And stirred at room
temperature. The 25 crude pripdycti,was purified by ion
exchange chr omat ogr aphy, usin SCX col um. The
desired product was eluted fr he col um using 7N
amoni a/ MeOH and pure fracti ond were evaporated to
dryness. The crude product \fied by preparative
LCVS using 49 decreasingly p i Xxtures of water
(containing 1% ammni a) and MeCN a5 el uents. Fractions
 GRPRELEORge LNF i B3 58 MBPHA 443" B AR AR G-butyt 4-1-
(4- &ﬂbmhéﬁyﬂ)l3((é'mféﬁiy%ﬁmbﬁﬂwﬁl@trmmyl)li!(mrmfrbwlét %Eoﬂpﬁnﬁlidm 4-

pyrim di n-4-yl)pi peridi ne-4- carboxam de (0

yl)slpe@dl%4 Hsarhimpie(Brigeme diates (YD 4598 wrpoD) @wt@e of DCM

(5 %m% @L‘zhﬂ%l’ (2#@% 230 éggﬂ&gﬂnﬂ?ln% s&iﬁﬁghw?@%@ﬁeg(%%o@for 16

hourp., The B3xturk. vBds dvipdratedl and tHeGresidée ©8s hurHijedy, io cdchange

chrg)'ma'togée)pll_'ly, 1;911@&1]( gé?( CQZ n%%ﬂ si rg@égw @eﬂg@#&ng 'ﬂ%(?)column
us1ﬁ§kWNﬁ§mmﬁ@¥hﬁe fM.‘cflérns(\f}eI% le%di’ﬁ@@ ﬂy@ﬁh&\é kg af-dfOIQi74H€1er0-N-

wr ol 012, 3- di pyrimdin-4-xl)piperidine-4-carboxam de
(1- Féaddymphmk)eli (qigesybagnind)prdpyrbi( THwersrobed2ié el Jpyriraidin-4-

YRR BT TR & & dnds 1P MBS BT o (2, 3

1H Idﬂa}ay(rswndz 5 74 ﬂﬁ@m 9 1957! (QHnﬁr)4l' 6@@1}bq9ﬁ@m1cgq (1H me 2.02 (1H,
(I'ntermedi at e 45 ‘%i ), in eth hanol (30

M)A § 8 (Gisd Lin hyeltBkine 3(6fd3HLyn)wa§0 edten), SPRI(SH, db), 6.52 (1H,

d), "7‘ t(:fﬁedjs@[ | obﬁsao}ﬁ%gr og@%% gll fr@g (; 326?gur’s

MSTiin&MeH@ltStSon m xture was filtered through cellte and
the sol vent evaporated to dryness. The crude product
was purified by 20 flash silica chromatography,
elution gradient 0 to 10% 7N amoni a/ MeOH in DCM Pure
fractions were evaporated to dryness to afford
(R)-4-(am nonet hyl ) - N-(1-(4-
chl orophenyl )ethyl)-1-(7Hpyrro lo [2,3
-d]pyrimdin-4-yl)p ip eridine-4-c arb oxam de (276
ng, 58.6 %9 as a white solid. 1H NVMR (400 MHz, DVMSO 6
1.38 (3H, d), 1.41 - 1.51 (2H, m, 1.61 (2H, s), 2.09
(2H, 25d), 2.68 (2H, s), 3.37 - 3.50 (2H, nm, 4.18
-4.28 (2H, m, 4.95 - 5.04 (1H, m, 6.56 (1H,
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d, 7.15 (1H, d), 7.26 - 7.50 (4H, m, 8.11 (1H, s),
8.52 (1H, d), 11.66 (1H, s). M5 mie M+ 413. WO
wWQ 090046563 PCT/ GB2008/ 050925 50 Exanpl e 18: PCT/GB2008/050925
(S)-4-am no-N-(1-(4- cyanophenyl) 3- hydr oxypropyl)-1-(7
H pyrrol 012, 3- dl
pyri m di n-4-ybpi peri di ne- 4- carboxanlde HO
(S)-4-(1-am no-3- hydroxypropyl )benzonitrile

ExhPIETRAU A £t qh) 4 mndN-(Ld-tnpifRlhyes added in

orice portror to
(dihetiivdimitypropydial-ttHiplvanilold)3-d infrirhidin-4 ollpiikritine-4-
d]pyr|n1d|n 4- dj | )

caroxamigeal [1C R)-

t et ramet hyl ur oni um he quorbphosbhate 463 ng, 1.22

mol ) was added an e resulting sol on was stirred
at 20 C for 24 hou The reac |on re was

evapor at ed tyNi d yness thenm;N th Et 0Ac (300
m.), and washed se |aIIy er<{50 n.) and

saturated brine (5 NHThe organi ¢ fayeinnwas dried
over MgSOH4, filteredpany evaporated to ord crude
product. The crude p od ct was purified b flash

silica chronatography el ution gradi ent 6% MeOH
Wi th ammonia in DCM \Iractlons mer ev porated to
dryness to afford (S rt but yl |\

~

4- (1- (4- cyanophenyl) -
15hydroxypropy|carbannyl) 1 (7FprrroIo[2 3Hd]pyr|n1d

P AL REA LNyl ERERATE T {20 Min B iR Ao

pyiyldF203ey pryoipyitlinad-pBpipyridind-4¢catboxymidel (Examplel] Y3 hing) 6.51

e ARSI L Y LSRR (OSSP, 0,5 TR 855, g

supedrfch Ouil th%h%@é?@pk&oelﬁﬁgn Miverd 2. 31¢oEIOH 2904 DEE The

reaction was stirfed at anbient temperature 20 for 2’
appvopnae (ratteons ferdbe firsddinetd werscrpuere ivgurgyd iohthe xeshduegsturated

il SRk R B B PR B R s T S BR R R0 propyD- 1

(7}%?&81!09@ Mag:ﬁraﬁldmpwgpfpéﬁ@ﬁwa%rw&raﬁu@/ Peh@08%) a9 a white
dr yness. e product was then purified by preparat|ve

solipLC (waters XBri dge Prep C18 OBD columm, 5).1 silica,

u
B R IEAR, (HASOT B0 o ST ASES SRR gy o
2. 1VEEN @s%l.ezh (iR .3.56 @ER, ngm)smgmmag dttld),g4 ShelHieB) 6@ (1H, dd) 7.16
ound were evaporated to dryness to af
(KA. %éﬁ% AT OO anbpehgh by P ohya9)- 1-
]Mg%%f 563PCT/G82008/050925 51
pyrro 0[2 3-d] pyri mdin-4-yl)piperidi ne-4-car boxam
The aigprOpiidat® fragjon orlthepecand aludil ikensolérd evaporated and the residue

triturated with diethyl ether to give 4-amino-N-(1-(4-chlorophenyl)-3-
(dimethylamino)propyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (43
mg, 19%) as a white solid.

IH NMR (399.902 MHz, DMSO) & 1.43 (2H, ddd), 1.83 (2H, dt), 1.86 - 2.01 (2H, m),
2.11 (6H, s), 2.14 (2H, t), 3.56 (2H, ddd), 4.39 (2H, ddd), 4.83 (1H, q), 6.58 (1H, dd), 7.16
(1H, dd), 7.33 (2H, d), 7.37 (2H, d), 8.13 (1H, s), 8.61 (1H, d), 11.63 (1H, s).

MS m/c MH" 456.4, 458.4
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1H NWMR (400. 13 MHz, DVMSO-d6) 6 1.36 - 1.47 (2H m,
1.80 - 2.01 (44, m, 2.17 (2H, s), 3.39 (2H, q), 3.52

W0 289597562H, m, 4.34 - 4.40 (2H, m, 4.58 (1HCT/B2008/050925
4.94 (1H, s), 6.57 (1H, 5d), 7.15 (1H, d), 7.50 (2H,
d, 7.76 - 7.79 (2H, d), 8.1 (1H s), 8.52 (1H s),
11.61 (1H, s) M5 mle M+ 420. Exanple 19:
(S) 4-am no- 1- (5-brono-7H pyrrol 012, 3-di pyrim di n-4-yl

pviddlo]23- d]i)vﬁlnlﬂlan M)piperidine-4-OhoAamidd670 nl, 3.85
mol ) was added to (S)-4-am no- [\ (1-(4-chl orophenyl)-
3- hydr oxypropyl ) pi peri di ne-4-carboxam de (Internedi ate
49) (400 ng, 1.28 mmol) and
5- br ono- 4- chl or o- 7H pyp -
(Intermediate 50) (298 nov—.2®% Mol ) in butan-l-ol (6
m.). The resulting solutionwas stirred at 60C for 18
hours. The reaction 15 m xt ureasNtdi | uted w th Et OAc
(50 nm.), and washed sequenti a wth water (25 nl)
and saturated brine (25 nL). organi c | ayer was
dried over My504, filtered andlgvaporated to afford
crude product. The crude prodjct S i fi
silica chronmat ography, elutiomngradient O to 6% MeOH
with amonia in DCM  The product was then purified by

O- @’[&%’éﬁidtﬂﬁzoﬂ?é@ Mahe ne. téﬁ%ﬁi uiohRibh K@ (16RBpEpHAB (106 mg,

1silica, 1 di anet er, 100 mm | engt h), using
0.28 emnelamaﬁ gligeddo I4aﬁ(tertrbm<myesrboﬁylamtr®ﬁméf¢1®htla(7tH pg‘rql%2 3-

Ay EER P BRI e VED T (R 1R LI QIR M7 ffioh and
N, X Ldiiik pﬁathwahhned 00 BhL &8 BEmni@) AfNOIPA 'S mL) at 22 °C. The resulting
(S - amno 1- r ono- 7H- yrrolo

2,
SOlEF Py WRILTH- aﬂ5§ 1§ fou (Ompates ﬁh@r%}@{?@@ AbENh (AR 0 ByAmino-

3-CeRloRSisty ot PP ATt f B AT b & ndtP By aggpd as
solutldn iﬁQ\IMZ’I'dZ nm]%‘r) andl. tﬁé.m:;;tﬁregﬁas(sﬁﬁ,ed 22 A gﬂfslf 112)11%) 4§I\4HC1 in
le&&%l(ﬂi@ Wﬁé) addpd g@d ’[he-,mlgglr% WP Smed a;t 2?,0C(f9§_p %gshzer %3 baurs. The
mlﬁ(é[il? W%T%)e oog(@)e_n%tzate{d]éﬁ'd {6 resiige Was gﬂ'ﬂiecﬁﬂy 10%x9ﬂa%gytﬁ'r0§fﬁ%graphy,

usifShn &CMthumN- (lie debircth bmdmpmwdyte@ filoyrdltho xykunum,sil)g 30% (2M
HéHI? X)I’e%ﬁ%l lfr/l acrilldp ¥e| I‘aCd[{OIPlS éve e epvagora %I ﬁrynessat ({ngrglde

product. The crude product was purified by preparative HPLC (Waters XBridge Prep C18
OBD column, 5p silica, 19 mm diameter, 100 mm length), using decreasingly polar
mixtures of water (containing 1% NH3) and MeCN as eluents. Fractions containing the
desired compound were evaporated to dryness to afford 4-(aminomethyl)-N-(1-(4-
chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-d |pyrimidin-4-yl)piperidine-4-
carboxamide (0.095 g, 81 %) as a white solid.

IH NMR (399.902 MHz, DMSO) & 1.47 (2H, m), 1.80 - 1.96 (2H, m), 2.09 (2H, m), 2.69
(1H, s), 3.27 - 3.45 (4H, m), 4.26 (2H, ddd), 5.02 (1H, dd), 6.56 (1H, d), 7.15 (1H, d), 7.33
-7.39 (4H, m), 8.12 (1H, s), 8.44 (1H, d), 11.63 (1H, s).

MS m/c MH" 556



"Ni NHDPEA (0.419 niL, 2.41 mol) was added to
(S)-4-am no-N-(1-(4-chlorophenyl)- 10

W@ 20vgadu383y pr opyl ) pi peri di ne- 4- car boxam de (| ntBCTEBR@BH50925
49) (250 ng, 0.80 mmol) and
4-chl oro- 1Hpyrazol o[ 3, 4-d] py i m dine (124 ng, 0.80
mol) in butan-I-ol (5 nmL). The resulting solution was
stirred at 60 C for 6 hours. The reaction m xture was

Engnllgﬁe_[ﬁg 4%&1@%34&%%%&nﬁﬁﬁ-hwaﬁ&%‘ﬂr&&gE :g; i%r¥olo|2,3-

L) alld sat ul at €u DITTIE (£

d|priyaidie-4hd)pipenidine-drdaebloaumideMy504, filtered and
evaporated to afford crude B oduct. 15The crude
product was purified by flash silica chromatography,
elution gradient 0 to 6% MeB W|th ammoni a in DCM
Pure fractions were ev

dryness and
triturated with dieth afi,or d
(S) - 4- ami no- N- ( 1- (4¢chNe pheﬂy 3- hydroxypropyl) 1-(
1H
pyrazol o[ 3, 4-d] pyrimdin-4-yl)p i di ne-4-carboxam de
(112 ng, 32.5 % as a white soli 201H NVR (399.9
MHz, DMSO-d6) 6 1.49 (2H, t), N .01 (4H, m,
3.39 (2H, n), 3.62 (2H, s) 4.41Q s), 4.57 (1H,
t), 4.88 (1H, m 7.32 - 7.38 (4H, nﬁ 8.22 (1H, d),
8.29 (1H, s), 8.45 (1H, d), 13.52 (1H, s). M5 me M#

TFAJ0.7 mADv2088led 47 6 6GPOTY @B2DEB/ N1 92 - (sszhmmpﬂn@l)z&

hy o S 2P PR Rl Pt
(In@e‘i)ne%a‘k%(ipflf?ﬂ@ﬁlg%@)ﬂ%ﬁi@@ﬁn llrdhlorbMéﬂh@ﬁ‘dlUQﬁL)j@nc(eZ@@oﬁgThe
1.38 nmol ) was added 5in one porti

on
resullipg sphulipi e giéssdos #Pf @) howry. Zie 5%%15 HELE BV B I Yacuo
and ik Rettion mixture was purified by preparative HPLC using a Waters X-Bridge

reverse-phase column (C-18, 5 microns silica, 19 mm diameter, 100 mm length) with
decreasingly polar mixtures of water (containing 0.2% ammonium carbonate) and
acetonitrile as eluent. The pure fractions were evaporated to dryness to afford 4-amino-N-
(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-
carboxamide (99 mg, 69.8 %) as a white powder.

IH NMR (500 MHz, DMSO-d6) 6 1.38 -1.46 (2H, m), 1.81 - 1.91 (4H, m), 2.25 (2H, br s),
3.48 (2H, m), 3.35 - 3.54 (2H, m), 4.35 - 4.41 (2H, m), 4.57 (1H, t), 4.87 (1H, m), 6.58
(1H, d), 7.16 (1H, d), 7.31 - 7.37 (4H, m), 8.11 (1H, s), 8.45 (1H, d), 11.65 (1H, s). m/z
(ESI+) (M+H)+ = 429; HPLC tR = 1.58 min.
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15

20

yl ) pi peri di ne-4-carboxylic acid (Internediate 21) (500
nmyg, 1.38 mmol) and DI PEA (0.967 nL, 5.53 mmol) in DVA
W@ 2000M0)7569- ( 7- azabenzotri azol - 1-y1) - N, N, N , N -PCT/GB2008/050925
t et ramet hyl ur oni um hexaf | uor ophosphate (579 ng, 1.52
mol ) was added and the resufting solution was stirred
at 20 C for 24 hours. The reaction m xture was
evaporat ed toio dryness then diluted with EtOAc (300

dlmhmdﬁmm)mﬁmdme-edcaahdxmﬂpor at ed to affor d cr ude

product. The crude product
silica chromatography, el
with ammonia in DCM Frac

carbaroyl) - 1- (7H

afford (S)-tert-butyl
4- ( 3- hydr oxy- 1- phenyl p

P@ -y )pi peri di n- 4-yl car banat e
M te solwg< The product (334

15pyrrol o[ 2, 3-d] pyri m

(334 ng, 48.8 %9 as‘a

nmg, 0.67 mmol) was suspended in {ioxane (5.00 nL) and

4M hydr ogen chl oride in di oxane 1 nm, 27.67 mol)
added. The reaction was stirrean lent tenperature
for 2 hours. The crude product was purified by ion

exchange chromatd\/éraphﬁ usi ng an SCX col um,
desil F8gogReRIGEC AR anbit wep 3ddsehiq naline Wﬂ@@m@é tegt-Bpgyl 4-3-

arnf) PV ENERI A B i EL PORSURS € SHBRRN AL Biporidin

4-yil @rlgpinvege elnimhnetdla/th Bﬁh(W(hmgb:ni Dedt eldnhyutﬁddr trgahiaoA5Ehd he

dri ed under vacuumito
respléng JUSPTNHED Ny %ﬂrﬁ%qiggﬁ ?0%%@ Phedpsetion faixtie §gs Fypgrated

[ [ i -
to ch'gngss t@]ti@%}? ﬂgg@ﬁaE‘Fg& ééﬂt?/oﬁﬁf’agﬁlgg ll\{lg3 %ﬁ%&%@%gﬁh&%ﬁ)_&opyl) 1
(71{3!‘7@@)]@@ 3-@]mrmd(n24-|yl)p§>er1d_m82 Garlz)x@@u(em;q a mmat;y galid 011 (13.0
2H, t), 3.50 - 253.58 (2H, m, 4.40 (2H, t), 4.49

gélH t), 4.90 (1H, d), 6.58 (1H, s), 7.15 (1H, t),

HNMR 50(7 MBz (IiM.SOTM@) 671 8’(0(1-H @),3101( %&H F/gj 2. 08(11}2 rﬁjltml (2H, m),

26g>( zéS:LHH ?3) 361 (2H t§ 4.63 (Z)H t),5.02 (1H, q) 6. 82(1H s) 7.36 (1H,

0, 63 LA 200 It gl FoSBrRRY) s Dudoppt it k.o

MOMREMH@2835 nl, 1.92 mmol) was added to
(S)-4-am no-N-(1-(4-chl orophenyl) -
3- hydr oxypr opyl ) pi peridi ne-4-carboxani de (Internediate

21(P8- o,

molai?] imidini-4- hdﬁ&(n-fwrbokanhdmrs The reaction
m xture was dil uted W|th EtQAc (50 niL), and io washed
sequentially with water (25(nL) and saturated brine
(25 nmL). The organic |ayer s r| ed over M504,
filtered and evaporated ]ﬁr ude product. The
crude product was puci byH silica
chr omat ogr aphy, elution gradie to 6% MeOH with
ammnia in DCM Pure fractions e evaporated to
dryness to afford (S)-4-am no-NA1-
(4-chl or opheny1) - 3- hydr oxypr opyj1) 71~ 9H puri n- 6- y1) pi p
eri di ne-4-carboxam de (141 ng, N1 9% as a white
solid. 1H NWR (400.13 Mz, DMSO-d6) 6 1.42 (2H, t),
1 781c1 (42{\4(1@ d{ckbhe)®.378 nid4 1:513mrhbl)(vedd,adadd to3(R§-16r( Btriyl 4-(1-(4-
H, , 4.88 (1H 2H, s)
chlqro\p@er(ylu_ﬁ &Wroxgp@gy]eq_q]qamgyb 1887§j17pyrr(g0|%23 gl]_ppqrmg(}m 48ylgpé1per1dm-

4-y(1<;a%ange)te (Illigerg?edﬁzl’lttl42)sé(}.l60 g, 0.30 mmol) in DCM (3 mL). The resulting

was purified by flash
i on gradient 2 to 6% MeOH
\ons \were evaporated to
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M5 mle MH 430. 20 WD 2009/ 047563PCT/ GB2008/ 050925 55
Exanpl e 23:

w@ 3)0944758311 noet hyl ) - N- ( 1- (4- chl or ophenyl) - 3- hpdir/GBY@MB050925
pyl)-1-(7Hpyrrol 012, 3-di pyri m' di n- 4- ybpi peri di ne-4-car
boxamde OH) O
(S)-3-Am no- 3-(4-chl orophenyl)propan 1-ol
(Interrred| ate 47) (247 ng, 1.33 5 mvol) was added in

s O By 20T 6T A ey Py Ty g s evaporated. The
crugdy praaluef \ﬂa&?}ﬂfﬂﬂfﬁﬁ rbiyrﬁreiiamtﬁeﬂﬂm p&hnicel X€erfla Ca8 bolxyin, Spm silica,
aci 33 mml) and DI P

| nt t (500
19 i ggl(gl 4 e{ a]ﬁﬁgfﬁ) usigg mg;%@gi{))olar mlxtures of water (containing
%Oangtﬁoﬁﬁfﬁﬁi%@ﬂ\ﬂ A%Aenils: Fractions contajning the desired compound were

-t et ranet hyl ur oni um hexaf | uor ophosphat e
eV?J(pEEaTedﬂg dryined¥ toraftird (Ryas-asdaet-Erd-dhhe oplesiyl)t3-hyglroxypropyl)-1-

ol ut] s sSt.i at 2Cfor 2hou
(TR g aE L R £ D Birg ot Rt ol BTy 30 ks a white
solfld OAc (50 nL), and washed sequentially with water (20
and saturated brine ééo mL). The organic | ayer was

)
HMMB@%Q/%M%WSOMG)@& ehv@poithidad - kPP OFtd m), 2.10

r ud cyu C I, fol b I
I PR et 3300, 8 B L ALY 3 3 oo o,
7. IW(IH ta,rmmu a38r04IE)QM 8F’Lsﬂr(&Hf Eﬁ@té}ﬁﬂﬂ,vmﬂe.@\(aﬁpﬁ)atoe\dsibké NH2.
ss to af -tert-buty

MS( mle(Mf{ ﬁ@hHBLGﬁR@nyﬁ ngo.

15hydr oxypropyl car banoyl) - 1- (7H pyrrol o[ 2, 3-d] pyri m di

n-4-yl ) pi peridin-4- yl)nmethyl carbamate (428 ny, 59.2
Ex&npbsi@ (RmhemninesN-( tridachibirep emythatityl ¥ H-PBH myrrolelR.3-

di sso|. ) and 4M hydr ogen

dinygim L) de  26.64 mol) added. The
reactlon was stlrred at anbj enty tenperature for 2
hours. The crude produc rIfN@d by ion exchange
chr omat ogr aphy, using The desired 20
product was el uted fr e colunn u3|ng 3. 5N

amoni a/ MeOH and que fractions re evaporated to
dryness. The crude product was purified by preparatlve
HPLC (Waters XBridge Prep C18 oNymm, 5i .

silica, 19 mmdianeter, 100 mme , usi ng

decr easingly polar m xtures of wAt erti (cont ai ni ng 1%

n nd Me I Frac | ons .cont ai
desPr Qogzeﬁ Cfmy@m&? Ay ylaﬁf%%@élef lrehiiogphate
(0. 415‘8) g,41 10 mmol) was added in one portion to 4- (tert-butox carbonylamino)-1-(7H-
25(am nomet hyl ) - N- (1- (4- chl or opheny1) - %y dr oxypropyl)
pyrrdlo[27Hd ppyrinotliof 2y Bpigipdiné i aditroxglic acid (Intermedlate 1) (0.361 g, 1

mmol), (R)-1-(4-chlorophenyl)ethanamine (0.156 g, 1.00 mmol) and DIPEA (0.524 mL,
3.00 mmol) in DMA (10 mL) at 25°C under nitrogen. The resulting solution was stirred at
60°C for 4 hours. The crude product was purified by ion exchange chromatography, using
an SCX column. The desired product was eluted from the column using 7V
ammonia/MeOH and pure fractions were evaporated to dryness. The crude material was
treated with a 10% solution of TFA in DCM (5 mL) and stirred at room temperature. The
crude product was purified by ion exchange chromatography, using an SCX column. The
desired product was eluted from the column using 7N ammonia/MeOH and pure fractions

were evaporated to dryness. The crude product was purified by preparative LCMS using
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y1) pi peri di ne-4-carboxam de (192 ng, 32.5 % as a

white dry film W) 2009/ 047563PCT/ GB2008/ 050925 56 1H
WORMIO4563 13 MHz, DVBSO-d6) 6 1.45 - 1.47 (2H, PET/GB2008/050925

- 1.84 (1H m, 1.89 - 1.99 (1H m, 2.09 (2H, s),

2.67 (2H, s), 3.36 - 3.42 ( m, 4.25 (2H, d), 4.57

(1H, s), 5.01 (1H d), 6.55 (1H, s), 7.14 (1H, s),

7.33 - 736 (4H , 8.11 (1H, s), 8.44 (1H, d), 11.61
dee%%_s‘mgf}) %(])1 %@ef@%‘[er é{:é it @%_nﬁnéo rl%)xailgrl\g%@il)as i{u(el}ts.
Fralcki prysr do@ta@rilﬁg the ditbired compound were evaporated to dryness to afford (R)-4-

pyrin di n- 4-yhbpi p()eerdl}%ne 4- car

amino-N-(1-(4-chlorophenyl 1-(7H-pyrrolo 2% d]pyr1m1d1n 4-yl)piperidine-4-
carboxamide (0.211 g, 52.9 %) as a white solid.

"H NMR (400 MHz, DMSO) & 1.37 (3H, d), 1.39 — 1.48 (2H, m), 1.86 — 2.02 (2H, m),
2.19 (2H, s), 3.49 - 3.58 (2H, m), 4.34 — 4.43 (2H, m), 4.83 —4.91 (1H, m), 6.56 — 6.59
(1H, m), 7.14 — 7.16 (1H, m), 7.32 — 7.38 (4H, m), 8.12 (1H, s), 8.30 (1H, d), 11.62 (1H,
s).

MS m/c MH" 399.

Raney® nickel (293 mg, 1.71 mmol) was added to a solution of (R)-N-(1-(4-

chlorophenyl)ethyl)-4-cyano-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-
carboxamide (Intermediate 45) (466 mg, 1.14 mmol), in ethanol (30 mL). Ammonium
hydroxide (10 mL) was added. This mixture was first purged with nitrogen, then placed
under a balloon of hydrogen and stirred for 36 hours. The reaction mixture was filtered
through celite and the solvent evaporated to dryness. The crude product was purified by
flash silica chromatography, elution gradient 0 to 10% 7N ammonia/MeOH in DCM. Pure
fractions were evaporated to dryness to afford (R)-4-(aminomethyl)-N-(1-(4-
chlorophenyl)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (276
mg, 58.6 %) as a white solid.

"H NMR (400 MHz, DMSO) & 1.38 (3H, d), 1.41 — 1.51 (2H, m), 1.61 (2H, s), 2.09 (2H,
d), 2.68 (2H, s), 3.37 - 3.50 (2H, m), 4.18 — 4.28 (2H, m), 4.95 — 5.04 (1H, m), 6.56 (1H,
d), 7.15 (1H, d), 7.26 — 7.50 (4H, m), 8.11 (1H, s), 8.52 (1H, d), 11.66 (1H, s).

MS m/e MH" 413.
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i o(S)-3-Am no- 3- (4- br onophenyl ) pr opan- 1- ol

(Internmediate 51) (191 ng, 0.83 mmol) was added in one
W@ 000/0a71363 O PCT/GB2008/050925

4- (tert-butoxycarbonyl am no)-1-(7H pyrrol o[ 2, 3-

d] pyrim di n-4-yl)pi peridi ne-g carboxylic acid

(I'ntermediate 1) (300 ng, 0.83 nmol) and DI PEA (0. 435

m., 2.49 mml) in DMA(S rrL)

d]umnhi)dlmaarmﬂdmﬂme-@l dziirboyﬂzﬁnﬂsul ting soI ution was

stirred at 20C for 24 hours. The reaction m xture was
evaporated to dryness thexy diluted with Et0Ac (300
m.), and washed sequentigfly Wth water (50 nL) and
saturated brine (50 ni). "-rh% KiLc | ayer was dried
over MgsSH, filtered and gvapgrated to afford crude
product. The crude prod wag_purified by flash
silica chromatography, [ radient 2 to 6% MeOH
W th ammonia i n DCM re 20evaporated to
afford (S)-tert- butyl//
4-(1- (4-bronmophenyl) - N3- hydrox}pf\, \/car banoyl) - 1-
(7H-pyrro| o[ 2, 3-d] pyri mi di n-4-yl') pi peri di n- 4-yl car bama

o, (5756 e edbu T Butich? t(fennﬂ?gé UieratBREBONE s LT 1
mnﬁ\v} Wydidige in oid purticke to n(téttmama@cﬁxﬁomzmmo) 1;1(6H6pyﬁmd>[)z 3-
added. The reaction was stirred at anbi ent tenperatur

d]ptvam@mr?onla@pe%@e éﬁ@@@%%%@(l%@an‘%flb 0992, ol mmol) and

5:6hr | )
DIEEENAR6 o2 oL AR i) O BB T -
tetramethylad e tHheanflug@uplesphae {463nsg vﬂe:tzememmamdeldd tund the

dryness,. The od ct. .o 2 [ 047563 PCT/ (B2008/ 050925
resg%l%glql%waﬁ 75 aéé%%r 2%3?%{& TN MR was cvaporated to
drﬁ@is' tﬁ&?dlﬁft&pw% %t(%@ (56U MO and@ Wa‘éﬁ@cﬁéehﬁ&ﬁall} %11Mater (50 mL)

di aneter, 100 nm |l ength), using decreasingly polar

andriagtrated Hrioé (Wame). lecmgmmlamgf Wa% diredmvicnly 28 od, Mo asl

a0 g GrEEuHe PGy i PR pLeg B FuFlied BTREN o
chroMatcr iy N€lutibr éraﬂléntbl R Mé’WH)Wlﬁr ammoma in DCM. Pure fractions
5hydr oxypr opyl) - (7H-({J rrol o[ 2 pyrimdin-4-yl)pip

wery §vapereled 1 dpwesedaiaderd Gi-tort- h’gtﬂ iélﬁ%cy%r@phewﬂ e

o AR PR ARy 5 s

(263.1bd, 4§ BYH8s § BHite @l(,ljd 4S BitrtCtaty1 4 Qld(44c35£olﬁh]3hlyl)13} 4. 86

1H, 6,57 (1H 7. H,
hy(gfogjg)ropyjlceg&ar(l@f_ll) ITQH)@ZHI@[@ ]}Hil]pgl)lmgchn ﬁzy%kpm_qn% 4-y)epriggnate
(26(715%1 91 mi]IQ)l)N?a us %{Fl%% ﬁle(ﬁi)/)ie@ézg?g ?nr%é?drr]lglg\/lmh%dro%%r{ (;hl ride in
d101;a1(e7ﬂélmﬂ9ml 0021 Badiopyadided. dihe-rdacyibp impe stinlehd-adboent hon@arature

for|2q1%ursl.\“il%e \crulge If)lroduct was purified by ion exchange chromatography, using an

acti ons
N

SCX column. The desired product was eluted from the column using 3.5N
ammonia/MeOH and pure fractions were evaporated to dryness. The product was then
purified by preparative HPLC (Waters XBridge Prep C18 OBD column, 5p silica, 21 mm
diameter, 100 mm length), using decreasingly polar mixtures of water (containing 1%
ammonia) and MeCN as eluents. Fractions containing the desired compound were

evaporated to dryness to afford (S)-4-amino-N-(1-(4-cyanophenyl)-3-hydroxypropyl)-1-
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151- (4- Chl or opheny1l) - N4, N4- di net hyl but ane- 1, 4-di am ne

(Internmediate 57) (330 ng, 1.46 mmol) was added in one
W@ 000/0a71363 O PCT/GB2008/050925

4- (tert-butoxycarbonyl am no)-1-(7Hpyrrol o[ 2, 3-d] pyri m

di n-4-yl ) pi peridine-4-carboxylic acid (Internediate 1)

(526 ng, 1.46 mmol) and DI PEA (0.763 nlL, 4.37 mmol) in

DMA (5 nmL). O0O-(7-azabenzotriazol-1-y1l)-

- t t .

e S U e e O S
solitas stirred at 50 C for 2 hours. The reaction mxture

was_di ed wth 0Ac 5 nL and he

' S b P S0t 4 380 Tl Bham e B30 g4 mhe2 17 2 0,
h e
ST g Dare! ‘L%“Y : 242??%?135 T b gl 37 (1B
d), drlddédedeﬁ@tQHaé) Ui -3, B0(2bY df,|8ah(181, ), 82 (1H, s), 11.61 (1H, s).
hrogﬁgggﬁaphy, elution gradient 5 to 10% MeOH with
' "i sohexane. Pure fractions were evaporated

to dryness to 25afford tert-butyl

4- (1- (4-chl orophen g 4- (di met hyl am no) but yl car banoy1)
Exam.pleﬂ-?. (Sp#-amino- 1 5 r0m0-7H pvrrololz 3-d]pyrimidin-4-y1)-N-(1-(4-
[ 4 yl car bamat e
: : rt-ButyI
4-(1- (4-chl orophenyl) - 4- (di et am no) but yl car banoy1)
-1-(7Hpyrrol o[ 2, 3-d] pyri m di -yl') pi peridi n-4-yl carba

mate (423 ng, 0.74 mmo wass d|4 ol ved in DCM (5. 00
m.) and TFA (1 nl) ad ® L&action was stirred at
anbi ent 5 tenperat i€ et/ 2 heurs The crude pr oduct

was purified by ion exchange ch gt ogr aphy, using an
SCX colum. The desired product s eluted fromthe
col umm usi ng 3. 5N ammoni a/ MeOH and pupe fracti ons were
evaporated to dryness to afford product which
was triturated with diethyl ethr {|o ford
4-am no- N- (1- (4-chl orophenyl) - 4-°N
(di met hyl am no) butyl) - 1- (7FprrroIo[§13 d] pyri m di n-4-
y1) pIPEAi(Gi6n@ntt:, ga?rsbﬁﬁﬁaglv@b@ alldbtol (S18-andRo-B 1- glsch':lorophenyl)
white solid. 1H NWMR (40 , DMBO-d6) 6 6
3- hydggyy\)@wl)mperlcj_mg-é-car@xmui(ezﬂ-pteﬁgled@t@@) (490 g, {.28ymmol) and

sy o B8 Py e it ainge S 8Tug )28 mumon

in 5gtan-6-0b 76 L, Tlté)r,esdtlﬂgdfsoluﬁ?onlxﬁas(s11HedII) 60°C @2 18 hdui8./The reaction
4 1H 2 (1H,
mu%}gremx@ %q.t_edzlvy@lg EQ%% Oeméb and washecil) sequenuglly gmth watgr (23 ?nL) and

sat&é)eddbr?g‘(@? Ngl(%hle(zéf%éagé Pd"yep&}ﬁsnaﬂecro?ve §u A HREED Qﬂcpéx%?orated

pyri mdin-4-x erldlne 4-
to dftordwiwde product. The crude product was purified by ﬂash silica chromatography,

20(9) -1-(4- rophenyl1) - N3, N3- t h ane 1,3-di a
eifih St ieiiodneBGyH dnbront in Iy b PR S & bkt e by
pregﬁ'ﬁtlp@HPL@"(Wzﬁers XBridge Prep C18 OBD column, Su silica, 19 mm diameter,

-(tert-butoxycarb on% am no) - 1- ( 7Hpyrr ol of 2, 3-d Lp yrim

lowmm h:ngilh) msmrdeduen@nglymlam mayirurezs dma@r(@cmt@nmdl ap@npia) and

as( %E?Fti F426:t1(>1}s %% %gnga[wr EA 1ré$ c%nslg(ﬁ Were evaprngBea ‘[0I ({]ryness

andNriNirbbed NritH @bﬂh@tnahay[b urford (l$r)34|1kﬁ1>£1@61 lUGLinphesTNaY&oloED3-
0.54 mmo was added and

d]pg%g”ggzh@ﬁg]g@*{a (@@gmﬁgg@bé@ydroxypropyl)p1per1d1ne -4-carboxamide (70.0
mg, 10.8 %) as a white solid.
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59 the resulting solution was stirred at 50C for 2

hours. The reaction m xture was diluted with Et0Ac (25
waork)og/oarsds washed sequentially with water (20 nkQT/@B2008/050925

saturated brine (20 nL). The organic |ayer was dried

over MgSO4, filtered and evaporated to afford crude

product. The crude product was purified by flash

silica chrorrat ography, elution gradient 55 to 10%

1 NBAR (46 te d 11 ngb'h 4 1PY & (fz?ggﬂ)ti’@? er(FH m), 2.04 - 2.20

evapora ness to afford ert - but

(4H-) 3 (34--Gd 0o hﬁn& 9) (B (tglideshiticam), AGPELBpm), c7a3:ba7m& YH, m),

rroI 0
758]](}71%*%) 7 ik ’|%%? Pt iddi 19 B Qe 8k banat e (189 ny, 65.5
Mé’/ﬁv@mﬁ H¢l ourl ess gum (S)-tertbutyl
21 5-ah or ophenyd) - 3- (di et hyl ami o) pr opy! car bamoy1)
-1- (7H-pyrro| o[ 2, 3-
d vl

v?di@ﬁﬂis 4H}ﬁvﬁmhmmmalaiﬂeu-eﬁmkaﬁﬁmj ent t enper at ur e

for Z hours. The crude product mas purified by ion
exchange chr omat ogr aphy, using 4n SCX col um. The
desired product was el uted frﬁj t he col um using 7N
anmoni a/ MeOH and pure f ns e evaporated to
dryness to afford cr odultt ith was triturated
with diethyl ether to afford
(S)-4-am no- N-(1-(4-chl orophenyd)~3- (di et hyl am no) prop
yl)-1 -

15(7H pyrrol of 2, 3-d] pyri m di n- 4 \peri di ne-4-car box
amde (70.0 ng, 29.3 % as a Q! m 1H NWR
(400.13 MHz, DMSO-d6) 6 0.94 (6HY d)§ 1.42 - 1.49 (2H,

, 1.86 - 2. .01 (4H, 2.43 H, , 3.51 - 3.59
I(T)ZH,Dl]ﬁgzj& (Qf._4é9/m_L,% 443n1!(1T1)2]_)| WEﬁ)addQ(glz tg)L(S?)ﬁqmlm-N -@l- élgcl{lq_r}qphenyl)
3_@%1{0)%?%?}]?}%%%@%[&% h'ic]a}g%o%(a%u&y(ln e?m%%a@e‘l@r?’t(ﬁowl_é égo (rilﬂﬂbl) and
4-chlomord Hepy@@zolo[3,4-d]pyrimidine (124 mg, 0.80 mmol) in butan 1-ol (5 mL). The

resfig a9 BPBAgT M D1 a2t SRR o< R PGS BpHFat with

Et@@c f‘SWIﬁLP QxaWaded EhlidhtiafP Wlth water %5 mL) and saturated brine (25 mL).
d] pyrim |n4yl)p|per|d|n -yl carbamate (Internedi ate

Theg gl)ga(lwgayeprgvas drigd omrd\{’lgS(Dn filtcesdand e(/@@rm to affped crude product.
Th? 8ruld!itplhorgl%(r;t Was.l%ur%g\agg/fﬂa I sﬁlca ?hera?o rap VS %ﬁl(gﬁj glﬁ‘Htr(? to 6%

n mix

MO hath@imradita PUDCM. @elirdftadtidns @XENARYEratdrto dRine e aaﬂhmurated
u5| ng an SCX colum. The desired product was elu

Ylieehes & aherdgS hidianuna NsN-@rshberoahomOr3- byﬂfomnr@pyl) 1-(1H-

Ylfa%@fé S A ABREN A 2 RN [P Bl e

sol{dl8 OBD col um, 5p, silica, 19 mmdianeter, 100 mm

B0 B A SRR P P S o8 B g 32

(2}‘{3‘%5“@401(2@ s}, A& 7qes 29@ 8§@f§@°&l}‘@’ 3Qer7e3§(/@p9ﬁ)ag9g (iH d) 829
yness to afford -4-am no-N-(1- (4-chl’or'opheny1) -3
(IH csb;;ﬂd‘tfoédjrbldmd)z]ﬁﬂ (1H( 5} cycl opropyl- 7H pyrrol o 2, 3-d] pyr
j M, dj n-4-vy1) pi peri di ne-4- carboxani de (25.0 ng, 7.2%
M%@%l@é solid. 1H NMR (400.13 M1z, DVMSO-d6) 6 0. 66
- 0.70 (2H, m, 0.86 - 0.91 (2H, m, 1.41 - 1.50 (2H,
m, 1.81 - 2.13 (5H, m, 3.35 - 3.43 (4H, n), 3.99 -
4.07 (2H, m, 4.54 (1H, t), 4.90 (1H d), 6.90 (1H,
s), 7.32 - 7.38 (4H, m, 8.18 (1H, s), 8.47 (1H, d),
11.46 (1H, s). 15 M5S me M+ 470. Exanple 28:
4-am no- N- (1- (4-chl orophenyl) - 3- (et hyl am no) propyl)-1
-(7Hpyrrol 012, 3-cli pyrim di n-4-xl) pi peri di ne-4-car boxa
m de
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d 20Hydr ogen chl oride (4Min di oxane, 0.461 i,
1.84 mmol) was added to tert-butyl
wd2¢02/0§7%6xhl or ophenyl) - 3- (net hyl ami no) pr opyl capdBGBY®BEA50925
1-(7Hpyrrolo [2,3
-d] pyri m di n4-yl) pi peridi n- 4yl carbamate (I nternediate
68) (10 ng, 0.02 mmol) in a mxture of DCM (3 nL) and
nmet hanol (1 mL) at 22C. The resulting sol ution was

Exﬁfnhier £ 8}-420fimb N En D3 1 FRGWE DY G- AL pEARAR AL SC

LTIE T EST UUE Was pPurtrrreud Uy 1T 0l €XCllallyc A&

d] pRe0AIdH-458 GRS dB2.A0Rwbe0ARe61 chr omat ogr aphy, usi ng
an SCX columm. The desi'_ggd product was eluted fromthe
col um using 30% (2M NH3\N n MeOH) in DCM and pure

fractions were evaporateg to giryness to afford
4-am no- N- (1- (4-chl or ophé. -fret hyl am no) propyl) -1
H

-(7H pyrrol o] 2, 3-

d] pyri m di n-4-yl ) pi pe e-4kcapboxam de (7 ng, 86 %

as a colourless gum S5LH/NWR (399.902 MHz, DVMSO 6

1.44 (2H, n), 1.83 (2H, dt), 2.01 (2H, m, 2.15
(2H, m, 2.25 (2H, br.$), 2. H,\m, 3.56 (2H, m,
4.38 (2H, n), 4.84 (1H, br.$) 65§ (1H d), 7.16 (1H

d), 7.32 - 7.38 (4H, m, 8.13 (1H 's), 8.57 (1H, s),

11. 63-1-Abhin&B-phivy 1Bt dpaitiol 44 -dr ok hlokide (16D HOMPIIAESI PRas added

the inventionlisted in Table A bel ow were made from

in qQrigePoaippY o tert-butorsearbonylavsine - A7 8-pysiol)2.a-dpwenaiskn-4-
s BERAIRRA RS L L ERRE R EGRIE Ps R Rt DR

(0.967 mL, 5.53 mmol) in DMA (5 mL). O-(7-azabenzotriazol-1-yl1)-N,N,N’,N’-

N

tetramethyluronium hexafluorophosphate (579 mg, 1.52 mmol) was added and the
resulting solution was stirred at 20 °C for 24 hours. The reaction mixture was evaporated to
dryness then diluted with EtOAc (300 mL), and washed sequentially with water (50 mL)
and saturated brine (50 mL). The organic layer was dried over MgSQ,, filtered and
evaporated to afford crude product. The crude product was purified by flash silica
chromatography, elution gradient 2 to 6% MeOH with ammonia in DCM. Fractions were
evaporated to afford (S)-tert-butyl 4-(3-hydroxy-1-phenylpropylcarbamoyl)-1-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (334 mg, 48.8 %) as a white solid.
The product (334 mg, 0.67 mmol) was suspended in dioxane (5.00 mL) and 4M hydrogen
chloride in dioxane (0.961 mL, 27.67 mmol) added. The reaction was stirred at ambient
temperature for 2 hours. The crude product was purified by ion exchange chromatography,
using an SCX column. The desired product was eluted from the column using 3.5V
ammonia/MeOH and pure fractions were evaporated to dryness. The resulting gum was
triturated with EtOAc to give a solid which was collected by filtration and dried under
vacuum to give (S)-4-amino-N-(3-hydroxy-1-phenylpropyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (93 mg, 17.0 %) as an off white solid.

"H NMR (400.13 MHz, DMSO-de) & 1.44 (2H, t), 1.82 - 2.03 (4H, m), 3.37 (2H, t), 3.50 -
3.58 (2H, m), 4.40 (2H, 1), 4.49 (1H, t), 4.90 (1H, d), 6.58 (1H, s), 7.15 (1H, t), 7.21 - 7.23
(1H, m), 7.30 - 7.31 (4H, m), 8.12 (1H, s), 8.41 (1H, d), 11.62 (1H, s).
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4-am no-N-[ (4- chl orophenyl)(p henyl)nmethyl]- 1-(7H

pyrrol o[ 2,3- d]pyrimdin-4- yl)piperidine-4-
weaoboxss de r 4 e/ 4=/ 0 * * 1H NVR (. 399. 902C1VEB2008/050925

DMSO 6 11.65 (1H, s), 8.76 (1H, s), 8.13 (1H, s),

7.42 - 7.25 (9H, m, 7.17 - 54 15 (1H, m, 6.60 - 6.58

(1H, m, 6.07 (1H, s), 4.45 - 4.39 (2H, m, 3.59 -

3.51 (2H, m, 2.34 - 2.27 (2H, m, 2.02 - 1.93 (2H,

46 (2H, m mz (ESI+) (MrH)+ = 461; HPLC

Msn%/ 1Ql%ﬁzgj?smn 30 4-am no-N-[2- am no-1-(4-

chl orophenyl) 2- oxoet hyl] -1- (7H pyrrolof 2, 3-
car boxam de ir

X8 C ‘ A L pEOP ‘1."
ridfle-4-8arboxhiilie S) . 8.13 (1H s), 7. 80 (1H, s),
%W,?zg(ms 7.17 -7.15 (1H, m,
6.58 - 6.57 (1H, n),530(1H | 4.48 - 4.38 (2H,
M, 3.55 - 3.46 (2H, m), 2.4 (24 s), 2.03 - 1.94

(1H, m, 190-182(
(ESI +) (MrH)+ = 428, _H
2009/ 047563PCT/ GB2008/ 050925 !

49-139(2H m mz

NN
g g
DIPEA (0.335 mL, 1.92 mmol) was added to (S)-4-amino-N-(1-(4-chlorophenyl)-

3-hydroxypropyl)piperidine-4-carboxamide (Intermediate 49) (200 mg, 0.64 mmol) and
6-chloro-9H-purine (99 mg, 0.64 mmol) in butan-1-ol (4 mL). The resulting solution was
stirred at 60°C for 18 hours. The reaction mixture was diluted with EtOAc (50 mL), and
washed sequentially with water (25 mL) and saturated brine (25 mL). The organic layer
was dried over MgSQ,, filtered and evaporated to afford crude product. The crude product
was purified by flash silica chromatography, elution gradient 0 to 6% MeOH with
ammonia in DCM. Pure fractions were evaporated to dryness to afford (S)-4-amino-N-(1-
(4-chlorophenyl)-3-hydroxypropyl)-1-(9H-purin-6-yl)piperidine-4-carboxamide (141 mg,
51.1 %) as a white solid.
"H NMR (400.13 MHz, DMSO-de) & 1.42 (2H, t), 1.78 - 2.00 (4H, m), 3.34 - 3.41 (2H, m),
3.61 (2H, s), 4.53 (1H, t), 4.88 (1H, d), 5.02 (2H, s), 7.30 - 7.39 (4H, m), 8.08 (1H, s), 8.17
- 8.22 (1H, s), 8.42 (1H, d), 13.02 (1H, s).
MS m/c MH" 430.
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62 The conpounds of the invention listed in

Tabl e B bel ow were nmade fromthe appropriate starting
woRdeniBhbs usi ng a process anal ogous to that desTGBb@d050925

in Exanple 9 alternative route 1. 5 Table B Conpound

Name Structure NWMR/ M5 4ssam no- 1-(3-

brono- 1Hpyrazol o[ 3, 4- d] pyrim di n-4-y1)-NRLS) - 1- (4-

chl orophenyl ) et hyl ] pi peri di ne-4- carboxam de VE:

Exilinfid B3 &)-4- M oin GndS N-(HREG LR phehvB 3-8 dkoxypropyBS1-(7H-

pvrrolo]2.3-d]pvrimidin-4-vl)piperidine-4-carboxamide

OH

ﬁ

N N\

|
k X
H

N

(S)-3-Amino-3-(4-chlorophenyl)propan-1-ol (Intermediate 47) (247 mg, 1.33
mmol) was added in one portion to 4-((tert-butoxycarbonylamino)methyl)-1-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 12) (500 mg,
1.33 mmol) and DIPEA (0.698 mL, 4.00 mmol) in DMA (6 mL). O-(7-azabenzotriazol-1-
y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (557 mg, 1.47 mmol) was added
and the resulting solution was stirred at 20°C for 2 hours then 20°C for 18 hours. The
reaction mixture was diluted with EtOAc (50 mL), and washed sequentially with water (20
mL) and saturated brine (20 mL). The organic layer was dried over MgSO,, filtered and
evaporated to afford crude product. The crude product was purified by flash silica
chromatography, elution gradient 2 to 6% MeOH with ammonia in DCM. Pure fractions
were evaporated to dryness to afford (S)-tert-butyl (4-(1-(4-chlorophenyl)-3-
hydroxypropylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-
yl)methylcarbamate (428 mg, 59.2 %) as a colourless gum. The product (428 mg) was
dissolved in dioxane (6.00 mL) and 4M hydrogen chloride in dioxane (0.925 mL, 26.64
mmol) added. The reaction was stirred at ambient temperature for 2 hours. The crude
product was purified by ion exchange chromatography, using an SCX column. The desired
product was eluted from the column using 3.5N ammonia/MeOH and pure fractions were
evaporated to dryness. The crude product was purified by preparative HPLC (Waters
XBridge Prep C18 OBD column, Sum silica, 19 mm diameter, 100 mm length), using
decreasingly polar mixtures of water (containing 1% ammonia) and MeCN as eluents.
Fractions containing the desired compound were evaporated to dryness to afford (S)-4-
(aminomethyl)-N-(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide (192 mg, 32.5 %) as a white dry film.
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pi peri di ne-4- carboxam de M5 mle M+ 510 34
4-am no-N-[(1S)-1- (4-chl orophenyl)- 3-

whyawoxipps opyl] - 1- (5-chl oro- 7Hpyrrol of 2, 3- PCT/GB2008/050925
d] pyri m di n-4- yl)piperidine-4- carboxamde ,?-, ( \
/-2 \ 0/- 2/ 04 --A 1H NWR 44399.9 Mz, DV5O d6) 6
142- 1.50 (2H, m, 1.82 - 1.92 (2H, m, 2.01 - 2.15
(2H, ,339-346(4Hn)393-399(2Hn)

R QG Mg DpBOL o, 1470y 105 (e o i 190

(1Hyre), M9 (4H3s)35 642 $903.16 ( 542@41&;1@) 725 (YA, ﬂ;nl4of[72(131— s), 5.01

(1}%%@%&%%‘(1,% T ﬁé@lg}o%%{;‘c’) %_p é,H \n%hl 5PRCYIALIN ) 1161
(1H, s).
MS m/e MH™ 443.

Example 24: (S)-4-amino-N-(1-(4-bromophenyD)-3-hvdroxvpropvl)-1-(7H-pvrrolo]2.3-

d]pvrimidin-4-yDpiperidine-4-carboxamide

N
H

(S)-3-Amino-3-(4-bromophenyl)propan-1-ol (Intermediate 51) (191 mg, 0.83
mmol) was added in one portion to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 1) (300 mg, 0.83 mmol) and
DIPEA (0.435 mL, 2.49 mmol) in DMA (5 mL). O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-
tetramethyluronium hexafluorophosphate (347 mg, 0.91 mmol) was added and the
resulting solution was stirred at 20°C for 24 hours. The reaction mixture was evaporated to
dryness then diluted with EtOAc (300 mL), and washed sequentially with water (50 mL)
and saturated brine (50 mL). The organic layer was dried over MgSQ,, filtered and
evaporated to afford crude product. The crude product was purified by flash silica
chromatography, elution gradient 2 to 6% MeOH with ammonia in DCM. Fractions were
evaporated to afford (S)-tert-butyl 4-(1-(4-bromophenyl)-3-hydroxypropylcarbamoyl)-1-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (212 mg, 44.5 %) as a white
solid. The product (212 mg, 0.36 mmol) was suspended in dioxane (5.00 mL) and 4M
hydrogen chloride in dioxane (0.577 mL, 16.6 mmol) added. The reaction was stirred at
ambient temperature for 2 hours. The crude product was purified by ion exchange
chromatography, using an SCX column. The desired product was eluted from the column

using 3.5N ammonia/MeOH and pure fractions were evaporated to dryness. The product
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N H1H NWVR (400 MHz, DVMsO 6 1.38 (3H, d), 1.42- 1.52

(2H m, 2.02 - 2.23 (4H m, 3.40 - 3.45 (2H m,
WS2@5/047583 99 (2H, m, 4.80 - 4.97 (1H, m, 7. 3BCTGB26b/050925

(4H, m, 7.51 (1H, s), 8.26 (1H, s), 8.33 (1H, d),

12.11- 12.28 (1H, m. Ms. mg (ESI+) (MrH) + = 479;

HPLC tR = 2. 08 m n. a . I
was then purified by preparative HPLC (Waters XBridge Prep C18 OBD column, Sum
silica, 19 mm diameter, 100 mm length), using decreasingly polar mixtures of water
(containing 1% ammonia) and MeCN as eluents. Fractions containing the desired
compound were evaporated to dryness to afford (S)-4-amino-N-(1-(4-bromophenyl)-3-
hydroxypropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (51.0 mg,
13.0 %) as a white solid.
"H NMR (400.13 MHz, DMSO-de) & 1.38 - 1.46 (2H, m), 1.79 - 2.01 (4H, m), 2.15 (2H, s),
3.37(2H, q), 3.51 - 3.58 (2H, m), 4.37 (2H, t), 4.52 (1H, t), 4.86 (1H, d), 6.57 (1H, d), 7.15
(1H, d), 7.27 (2H, d), 7.48 - 7.51 (2H, m), 8.12 (1H, s), 8.42 (1H, d), 11.62 (1H, s).
MS m/c MH" 473.

Example 25: 4-amino-N-(1-(4-chlorophenvl)-4-(dimethvlamino)butyl)-1-(7H-

pvrrolo]2.3-d]pvrimidin-4-vl)piperidine-4-carboxamide

Tz

Cl
N

|
k\N .

1-(4-Chlorophenyl)-N4,N4-dimethylbutane-1,4-diamine (Intermediate 57) (330
mg, 1.46 mmol) was added in one portion to 4-(tert-butoxycarbonylamino)-1-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 1) (526 mg, 1.46
mmol) and DIPEA (0.763 mL, 4.37 mmol) in DMA (5 mL). O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (609 mg, 1.60 mmol) was added and
the resulting solution was stirred at 50 °C for 2 hours. The reaction mixture was diluted
with EtOAc (25 mL), and washed sequentially with water (20 mL) and saturated brine (20
mL). The organic layer was dried over MgSQO., filtered and evaporated to afford crude
product. The crude product was purified by flash silica chromatography, elution gradient 5
to 10% MeOH with ammonia in isohexane. Pure fractions were evaporated to dryness to

afford tert-butyl 4-(1-(4-chlorophenyl)-4-(dimethylamino)butylcarbamoyl)-1-(7H-



36 4-am no-N-[(1S)-1- (4-chlorophenyl)- 3-
hydr oxypropyl] -1- (5-nmethyl-7H pyrrol o[ 2, 3-

wa pgyniTsssli n- 4- yl ) pi peridi ne-4- carboxam de 1INZT/GB2008450925
4/ 0 ---\ Qr> s) 1H NWR (399.9 MHz, DMSO-d6) 6 1.41 -
1.49 (2H m, 1.79 - 2.13 (&4 m, 2.34 (3H s), 3.38
- 342(2H m, 3.73 (2H, t), 4.59 (1H, t), 4.90 -
4.93 (1H, , 7.05 (1H, s), 7.31 - 7.41 (4H, m, 8.19

pyr&o}lgﬁz §-mpa/§ nﬁ@[n% gbp%lm gtjél agalﬁ%rﬁateg&eny )ge'ﬁfl;’//él)]dﬁ a Btburless
guﬂl t(eﬁ Boaty - (LE-7Epy orophafy2)- 3-(d1d’]e|dwrlamﬂnd)hm{}4earbamoyl) 1- (7H-
pyr:rLolgSZ f §iqy(rjlgt3r}3m14 Xﬁ&%@r%ﬁgﬂ X gzpibamte I\(/Z_Iil&gl@g; &74 mrleqﬂpwamhssolved
in ]gC%ElS( (?(H*nL? hnd @Fﬁj(l mL% a‘l‘l%e& 2Ilﬂ’e rE@cﬂo§ V&@é sﬁrrgti §[4an{bgé_rllt

5 ten(p@ﬂtun@)fpr Bhd_las ("ﬂhd cr@()e pr8d13‘4 vx(as_ plpnﬁgd, b)ﬂ_tbnzbﬁcl(all@; ckn)omatography,
usmg an g&%( c(o umn )The desired product was eluted from the column using 3.5V
ammonia/MeOH and pure fractions were evaporated to dryness to afford crude product
which was triturated with diethyl ether to afford 4-amino-N-(1-(4-chlorophenyl)-4-
(dimethylamino)butyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (245

10 mg, 35.8 %) as a white solid.
"H NMR (400.13 MHz, DMSO-d6) & 1.26 - 1.33 (2H, m), 1.38 - 1.47 (2H, m), 1.65 - 1.75
(2H, m), 1.87 - 2.01 (2H, m), 2.08 (6H, s), 2.18 (2H, t), 3.50 - 3.58 (2H, m), 4.35 - 4.41
(2H, m), 4.73 (1H, m), 6.57 (1H, d), 7.14 - 7.16 (1H, m), 7.32 - 7.37 (4H, m), 8.12 (1H, s),
8.31 (1H, d), 11.62 (1H, s).

15 MS m/e MH" 470.

N NH,
/@/\H
Cl
N N\

H

20 (S)-1-(4-Chlorophenyl)-N3,N3-diethylpropane-1,3-diamine (Intermediate 60)
(119 mg, 0.49 mmol) was added in one portion to 4-(tert-butoxycarbonylamino)-1-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 1) (179 mg, 0.49
mmol) and DIPEA (0.259 mL, 1.48 mmol) in DMA (5 mL). O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (207 mg, 0.54 mmol) was added and



10

15

20

25

(MtH) + = 413; HPLC tR = 1.41 mn. 4 [--\4

\-c \ [ 42/ The conpounds of the invention |isted
w0 noovalises C bel ow were made from the appropri aP@€r/GB2008/050925

starting materials using a process anal ogous to that

described in Exanple 9 alterqeative route 2. Table C

No. Conpound Nane Structure
the resulting solution was stirred at 50°C for 2 hours. The reaction mixture was diluted
with EtOAc (25 mL), and washed sequentially with water (20 mL) and saturated brine (20
mL). The organic layer was dried over MgSO,, filtered and evaporated to afford crude
product. The crude product was purified by flash silica chromatography, elution gradient 5
to 10% MeOH with ammonia in DCM. Pure fractions were evaporated to dryness to afford
(S)-tert-butyl 4-(1-(4-chlorophenyl)-3-(diethylamino)propylcarbamoyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidin-4-ylcarbamate (189 mg, 65.5 %) as a colourless gum. (S)-tert-
butyl 4-(1-(4-chlorophenyl)-3-(diethylamino)propylcarbamoyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidin-4-ylcarbamate (189 mg, 0.33 mmol) was dissolved in DCM
(5.00 mL) and TFA (1 mL) added. The reaction was stirred at ambient temperature for 2
hours. The crude product was purified by ion exchange chromatography, using an SCX
column. The desired product was eluted from the column using 7V ammonia/MeOH and
pure fractions were evaporated to dryness to afford crude product which was triturated
with diethyl ether to afford (S)-4-amino-N-(1-(4-chlorophenyl)-3-(diethylamino)propyl)-1-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (70.0 mg, 29.3 %) as a white
foam.
"H NMR (400.13 MHz, DMSO-d6) & 0.94 (6H, d), 1.42 - 1.49 (2H, m), 1.86 - 2.01 (4H,
m), 2.43 (2H, m), 3.51 - 3.59 (2H, m), 4.37 - 4.43 (2H, m), 4.84 (1H, t), 6.58 (1H, d), 7.15
-7.16 (1H, d), 7.32 - 7.38 (4H, m), 8.12 (1H, s), 8.59 (1H, s), 11.63 (1H, s).
MS m/e MH" 484.

Example 27: (S)-4-amino-N-(1-(4-chlorophenvl)-3-hvdroxypropvh-1-(5-cvclopropvl-

7H-pyrrolo]2.3-d|pyrimidin-4-y)piperidine-4-carboxamide
OH

S
H
Cl
g%
X N

Hydrogen chloride 4M in dioxane (0.923 mL, 3.69 mmol) was added to (S)-tert-
butyl 4-(1-(4-chlorophenyl)-3-hydroxypropylcarbamoyl)-1-(5-cyclopropyl-7H-pyrrolo[2,3-



10

15

20

NVR / MS 38* 4-am no-N-[(1S)-1- (4-chlorophenyl)- 3-
hydr oxy- 3- net hyl butyl]-1- (7H pyrrol o[ 2, 3-
wa pgyniTsssli n- 4- yl ) pi peridi ne-4- carboxam de -Per/GBZHN8/050925
04 EEX * C 1H NWR (399.902 MHz, DMSO-d6) 6 1.10 (s,
3H, 1.12 (s, 3H), 1.54 - 1.&3 (m 2H), 1.66 - 1.71
(m 1H), 1.92 - 1.99 (m 1H), 2.05 - 2.16 (m 2H),
3.49 - 3.60 (m 2H), 4.41 - 4.49 (m 2H), 4.96 (dd,

g o S er iy bty anffiy €55 (o0 afon n
diokMicHR S ndl 4 DHe 2RuBifig 4o lanibm o-alstitddSt-ainrbidmd temperature for 2 hours.

AR R AN ARG M N i

chromatography, using an SCX column. The desired product was eluted from the column
using 3.5N ammonia/MeOH and pure fractions were evaporated to dryness. The product
was then purified by preparative LCMS (Waters XBridge Prep C18 OBD column, 5p
silica, 19 mm diameter, 100 mm length), using decreasingly polar mixtures of water
(containing 1% ammonia) and MeCN as eluents. Fractions containing the desired
compound were evaporated to dryness to afford (S)-4-amino-N-(1-(4-chlorophenyl)-3-
hydroxypropyl)-1-(5-cyclopropyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-
carboxamide (25.0 mg, 7.2 %) as a white solid.

"H NMR (400.13 MHz, DMSO-de) & 0.66 - 0.70 (2H, m), 0.86 - 0.91 (2H, m), 1.41 - 1.50
(2H, m), 1.81 - 2.13 (5H, m), 3.35 - 3.43 (4H, m), 3.99 - 4.07 (2H, m), 4.54 (1H, t), 4.90
(1H, d), 6.90 (1H, s), 7.32 - 7.38 (4H, m), 8.18 (1H, s), 8.47 (1H, d), 11.46 (1H, s).

MS m/c MH" 470.

Example 28: 4-amino-N-(1-(4-chlorophenvD-3-(methvlamino)propvl)-1-(7H-

pvrrolo]2.3-d]pvrimidin-4-vl)piperidine-4-carboxamide
Cl

\
N
H

Tz

N
0
LAy
Hydrogen chloride (4M in dioxane, 0.461 mL, 1.84 mmol) was added to tert-butyl
4-(1-(4-chlorophenyl)-3-(methylamino)propylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidin-4-ylcarbamate (Intermediate 68) (10 mg, 0.02 mmol) in a mixture of DCM

(3 mL) and methanol (1 mL) at 22°C. The resulting solution was stirred at 22°C for 2

hours. The mixture was evaporated and the residue was purified by ion exchange



10

N H1H NWR (400.13 Mz, DMsO-d6) 6 1.40 (3H, d), 1.51
(2H, d), 1.93 - 2.08 (2H, m, 3.52 - 3.58 (2H, m,
W@ 289/047543 45 (2H, m, 4.94 (1H, t), 6.59 (1H PBOT/GB2WE/050925
- 7.17 (1H, d), 7.51 (2H, d), 7.78 (2H, d), 8.13 (1H,
s), * / N WO 2009;,047563PCT/ GB2008/ 050925
65 carboxam de

chromatography, using an SCX column. The desired product was eluted from the column
using 30% (2M NHj3; in MeOH) in DCM and pure fractions were evaporated to dryness to
afford 4-amino-N-(1-(4-chlorophenyl)-3-(methylamino)propyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (7 mg, 86 %) as a colourless gum.

"H NMR (399.902 MHz, DMSO) § 1.44 (2H, m), 1.83 (2H, dt), 1.87 - 2.01 2H, m), 2.15
(2H, m), 2.25 (2H, br.s), 2.42 (2H, m), 3.56 (2H, m), 4.38 (2H, m), 4.84 (1H, br.s), 6.58
(1H, d), 7.16 (1H, d), 7.32 - 7.38 (4H, m), 8.13 (1H, s), 8.57 (1H, s), 11.63 (1H, s).

MS m/e MH" 442 4.

The compounds of the invention listed in Table A below were made from the appropriate

starting materials using a process analogous to that described in Example 2.

Table A

No. | Compound Structure NMR /MS

Name

29 | 4-amino-N-[(4- 1H NMR (399.902 MHz,

DMSO) § 11.65 (1H, s), 8.76

chlorophenyl)(p (1H, s), 8.13 (1H, s), 7.42 -
henylymethyl]- 7.25 (9H, m), 7.17 - 7.15 (1H,
1(7H- m), 6.60 - 6.58 (1H, m), 6.07
(1H, s), 4.45 - 4.39 (2H, m),
pytrolo[2,3- 3.59 -3.51 (2H, m), 2.34 - 2.27

(2H, m), 2.02 - 1.93 (2H, m),
1.52 -1.46 (2H, m)

m/z (ESI+) (M+H)+ =461;
HPLC tg =2.21 min.

d]pyrimidin-4-
yl)piperidine-4-

carboxamide
30 | 4-amino-N-[2- LN O 1H NMR (399.902 MHz,
. DMSO) & 11.65 (1H, s), 8.92

-1-(4- NH

amino-1-(4 N * | (1H, s), 8.13 (1H, s), 7.80 (1H,

chlorophenyl)-2- ol s), 7.45 - 7.39 (4H, m), 7.29

oxoethyl]-1- N (1H, s), 7.17 - 7.15 (1H, m),
Y Q 6.58 - 6.57 (1H, m), 5.30 (1H,

(7H-pyrrolo[2,3- N Ny |s),4.48 - 4.38 (2H, m), 3.55 -

N
Z
dIpyrimidin-d- NN | 346 (2H, m), 243 (2H, 5),

2.03-1.94 (1H, m), 1.90 - 1.82
yl)piperidine-4- (1H, m), 1.49 - 1.39 (2H, m)
m/z (ESI+) (M+H)+ = 428;

carboxamide HPLC tg = 1.45 min.




8.47 (1H, d), 11.64 (1H, s) Ms me M+ 390 40
4-amno-N-[(1 S)-1- (3-chl orophenyl)- 3-

whyawoxyps opyl] - 1- (7H pyrrol o[ 2, 3- d] pyri m di PEBHGB2008/050925
yl ) pi peri di ne-4- carboxam de 1H NWR (400.13 Mz,

DVSO-d6) 6 1.44 (2H, t), 1.8 - 2.03 (4H, n), 3.35 -
340(2H m, 3.50 - 3.58 (2H, m), 4.35 - 4.42 (2H,
m, 4.54 (1H, t), 4.89 (1H, d), 6.58 (1H, m), 7.14 -

1 §5mplyss &y gnghubgefin e By Cogtigacty e

apﬂ!/bijﬂafté Starting matérzals uding Z psocess ahalogous to that described in Example 9

alternative route 1.

bromo-1H-
pyrazolo[3,4-
d]pyrimidin-4-yl)-N-
[(15)-1-(4-
chlorophenyl)-3-
hydroxypropyl]

Table B
No. | Compound Name Structure NMR /MS
31 4-amino-1-(3- I 0 MS: m/z (ESI+)

_1H- Cl@ NH (M+H)+ = 480; HPLC
bromo-1H N : {R = 1.34 min.
pyrazolo[3,4-
d]pyrimidin-4-yl)-N- N Br

1-(4- N7 3\
[(18)-1-4 :jfﬁq
chlorophenyl)ethyl] N N
piperidine-4-
carboxamide
32 | 4-amino-N-[(1S)-1- : 0 'H NMR (400 MHz,
4 Cl@ﬁ NH, | DMSO) 8 1.39 (3H, d),
N 1.42 - 1.51 (2H, m),
chlorophenyl)ethyl]- 1.98 —2.18 (4H, m),
N 3.36 — 3.48 2H, m)
-(5- _TH- Cl , m),
1-(5-chloro-7H P 3.90 — 4.03 (2H, m),
pyrrolo[2,3- g N | 4.82-4.96 (1H, m),
d]pyrimidin-4- NT N 7.31 - 7.41 (4H, m),

Y 7.45 (1H, s), 8.23 (1H,
yl)piperidine-4- s), 8.34 (1H, d), 11.98 —
carboxamide 12'1_8 (1H, m).

MS: m/z (ESI+)
(M+H)+ = 433; HPLC
tR =1.96 min.
33 4-amino-1-(3- OH IH NMR (400.13 MHz,
. DMSO-d6) 5 1.45 -

1.53 (2H, m), 1.81 -
1.94 (2H, m), 1.98 -
2.14 (2H, m), 3.38 (21,
m), 3.55 - 3.62 (2H, m),
4.17 - 4.23 (2H, m),
4.54 (14, 1), 4.90 (1H,
d), 7.32 - 7.38 (4H, m),
8.29 (1H, s), 8.46 (1H,
d)




41 4-am no-1-(7H pyrrolo[2,3- d]pyrimdin-4-yl)-

N-{(1S)-1-[4- (trifluoronethyl) phenyl]ethylf
w@e@enidsne- 4- carboxanmi de 1H NVR (400. 13 MHzPCT/GB2008/050925

DMSO-d6) 6 1.41 (3H, d), 1.50 (2H, d), 1.93 - 2.06

(2H, m, 3.52 - 3.58 (2H, mg3 4.39 - 4.44 (2H, m,

4.95 (1H, t), 6.59 (1H, d), 7.15 - 7.17 (1H, d), 7.54

(2H d) 7.67 (2H, d), 8.13 (1H, s), 8.46 (1H, d),

Tt VB TTiTeWH+—433 TKZ AWy
, (4 ﬁpérid_lﬂfbde by the sanme HATU coupling Tﬁ%ﬂdéoﬁc%rysg)s

t hat cagies@midred in Exanple 9 alternative foute 2 and
3Yes/ctH-rmEw-Ndf 1 Bxdanpl e 8. 5 The égin‘pounds oH NMR (399.9 MHz,
i nv tdhﬁ’& %ﬁeiﬁ,gds_i N Table D b ow vvere ma 3P i) DHe2 -
app pri at rting s u | n pt dS642H, m), 1.82 -
ana) logiowsyptapylpat - des Loef i rN 16192 (2H, m), 2.01 -

2.15 (2H, m), 3.39 -
(3-chloro-7H- 3.46 (4H, m), 3.93 -
pyrrolo[2,3- 3.99 (2H, m), 4.59 (1H,
t), 4.90 (1H, m), 7.33 -

d]pyrimidin-4- k\ LY {739 (48, m), 747 (11

yl)piperidine-4- Nl |s),8.25(1H, s), 8.52
: (1H, d), 12.14 (1H, s)
carboxamide MS m/e ME+ 463

35 | 4-amino-1-(5- : o "H NMR (400 MHz,

Cl@—:\ NH DMSO0) 6 1.38 (3H, d),
bromo-7H- N 2 1.42 — 1.52 (2H, m),
pyrrolo[2,3- 2.02 —2.23 (4H, m),
o 3.40 — 3.45 (2H, m),
d]pyrimidin-4-yl)-N- ) Br 3.85 — 3.99 (2H. m).
[(1S)-1-(4- IL ) |4:80-497(1H, m),
X 7.33 — 7.40 (4H, m)

N N D D
chlorophenyl)ethyl] H 7.51 (1H, s), 8.26 (1H.
piperidine-4- s), 8.33 (1H, d), 12.11 —
carboxamide 12.28 (1H, m).

MS: m/z (ESI+)
(M+H)+ = 479; HPLC
tR = 2.08 min.
36 4-amino-N-[(18)-1- OH 1H NMR (399.9 MHz,
2 DMSO0-d6) 6 1.41 -

(4-chlorophenyl)-3-

R 1.49 (2H, m), 1.79 -
hydroxypropyl]-1- | N NH, 2.13 (6H, m), 2.34 (3H,

s), 3.38 -3.42 (2H, m),
(5-methyl-7H- 3.73 (2H, t), 4.59 (1H,

pyrrolo[2,3- t), 4.90 - 4,93 (1H, m),

PR NP 7.05 (1H, s), 7.31 - 7.41
d]pyrimidin-4 :I\g (AH, m), 8.19 (1H. s).
yl)piperidine-4- N~ N | 8.50(1H,d), 11.50 (1H,
carboxamide 5)

MS m/e MH+ 443




66 Table D No. Conpound Nane Structure NVR / M 42
4-amno-N-[(1R)-1- (4 - Dbronophenyl)ethyl]-

wa 20094393 r ol o[ 2, 3- d] pyri m di n-4- yl)pi peri di PE€F/E&B2008/050925
carboxamde p e 44/ 4-1 0 1H NWR (400.13 Mz,

DVBO- d6) 6 1.37 (3H, d), 1.39 - 1.47 (2H, m), 1.85 -
2.02 (2H, ™), 2.18 (2H s), 3.50 - 3.58 (2H. n), 4.33

- 4.43 (2H ), 4.80 - 4.88 (1H, s) 657-659(1H
I CiRt—, 2. 27

75 41@@ [(f%l (%i._Si3 31\!7!1 i) 3H d
s) 415 RT = 169 Tun/43 o o- N41- ).
chl orophenyl phenyl et hyl] - #-('7 pyr r2 (2H m),
d] pySHORPRRGHY @thyl]) gi peri di ne-4- Gar oxam 217 (4H, m),

1-(5-methyl-7H-
pyrrolo[2,3-
d]pyrimidin-4-
yl)piperidine-4-

carboxamide

|
k\N X

234(3H s),3.31 -

3.43 (2H, m), 3.65 —
3.84 (2H, m), 4.81 —
4.97 (1H, m), 7.03 (1H,
s), 7.30 — 7.44 (4H, m),
8.18 (1H, s), 8.34 (1H,
d), 11.45 (1H, s).

MS: m/z (ESI+)
(M+H)+=413; HPLC
tR =1.41 min.

The compounds of the invention listed in Table C below were made from the appropriate

starting materials using a process analogous to that described in Example 9 alternative

route 2.
Table C
No. | Compound Name | Structure NMR /MS
38* | 4-amino-N-[(1S)-1- OH 1H NMR (399.902 MHz,
DMSO0-d6) & 1.10 (s,
- -3- > O
(4-chlorophenyl)-3 |3, 112 (s, 3H), 1.54 -
hydroxy-3- /@AE : | 1.63 (m, 2H), 1.66 - 1.71
L (m, 1H), 1.92 - 1.99 (m,
methylbutyl]-1 1 N 1H), 2.05 - 2.16 (m, 2H),
(7H-pyrrolo[2,3- )p 3.49 - 3.60 (m, 2H), 4.41
L N N\ | -4.49 (m, 2H), 4.96 (dd,
d]pyrimidin-4- k\N | N | 1H), 6.61 (d, 1H), 7.18
yl)piperidine-4- H | (d, 1H), 7.29 - 7.35 (m,
carboxamide 4H), 8.15 (s, 1H), 8.62
(d, 1H), 11.64 (s, 1H)
m/z (ES+) (M+H)+ =
457.22
39 | 4-amino-N-[(1S)-1- Q 1H NMR (400.13 MHz,

*-
cyanophenyl)ethyl]
-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-

yl)piperidine-4-

N

DMSO-d6) & 1.40 (3H,
d), 1.51 2H, d), 1.93 -
2.08 (2H, m), 3.52 - 3.58
(2H, m), 4.39 - 4.45 (2H,
m), 4.94 (1H, t), 6.59
(1H, d), 7.16 - 7.17 (1H,
d), 7.51 H, d), 7.78
(2H, d), 8.13 (1H, s),




p eMdN4/ 4-10 4. C 1H NVR (400 Mz, DVBO 6 1.21
- 1.42 (2H, m), 1.72- 1.94 (2H m), 2.98 - 3.10 (2H,
WORQ0984743 - 3.62 (2H, m, 4.13 - 4.23 (1H, m),rdr/282608/050925
4.35 (1H, n), 4.98 - 5.12 (1H, n), 6.54 (1H d), 7.12
- 7.29 (6H M, 7.32 - 7.44¢AH m, 8.12 (1H s),
8.44 (1H, d), 11.63 (1H, s) M+ = 475 RT = 2.31 mn 44
4-am no- N4 1- (4 fl uorophenyl )et hyl]
=77 4 3T d T T m=4=—yl T OTTe-
oo PRt 2 S T T R (B %ﬁﬁﬁﬁvﬁzm“(m’
3 - P
- Ty 3? 6" Dot in w5 (BNl Mg,
40 3.‘58111(%1\1 [S)-1a35 T%a. 43 (2H, ), 4] 8k NMR @903 MHz,
M .| @-Bforophenyl)-3- ) 0 DMSO-d6) § 1. G (2H,
N t), 1.81 - 2.03 (4H, m),
hydroxypropyl]-1- , g% i 3.35-3.40 (2H, m), 3.50
-3.58 (2H, m), 4.35 -
(7H-pyrrolo[2,3- d N 4.42 (2(H, m),)4.54 (1H,
d]pyrimidin-4- t), 4.89 (1H, d), 6.58 (1H,
N c N)I\> m), 7.14 - 7.16 (1H, m),
yDpiperidine k\N N 7.26 - 7.28 (2H, m), 7.32
carboxamide H -7.36 (2H, m), 8.12 (1H,
s), 8.46 (1H, d), 11.62
(1H, s)
MS m/c MH+ 429
41 4-amino-1-(7H- Q 1H NMR (400.13 MHz,
o232 NH, | DMSO0-d6) 5 1.41 3H,
pyrrolo[2.3- i d), 1.50 (2H, d), 1.93 -
d]pyrimidin-4-yl)- 2.06 (2H, m), 3.52 - 3.58
(2H, m), 4.39 - 4.44 (2H,
N-{(18)-1-{4- F ) m), 4.95 (1H, 1), 6.59
(trifluoromethyl) | © . ILN T |(1H, d),7.15-7.17 (14,
X~~~ | d),7.54 2H, d), 7.67
phenyl]ethyl} H | (2H, d), 8.13 (1H, s),
piperidine-4- 8.46 (1H, d), 11.64 (1H,
carboxamide 18\218 m/e M+ 433

* Made by the same HATU coupling methodology as that described in Example 9

alternative route 2 and deprotected with TFA using the same methodology as described for

Example 8.

The compounds of the invention listed in Table D below were made from the appropriate

starting materials using a process analogous to that described in Example 16.



6.58 (1H,

m,

m, 7.10
8.12 (1H, s),

wW@a3®9eI75e3 1. 47 mi n,

45 4-am no- N-[ (4-
pyrrol o[ 2,3- d]pyrimdin-4-
car boxam de

_p

8.28 (1H, d),

- 7.15 (3H, m,

7.34 -
11. 62 (1H, s) M+
WD 2009/ 047563PCT/ GB2008/ PEDBB2008/650925
chl orophenyl ) (cyano ) nethyl]-1-(7H
&6 ) pi peri di ne- 4-

e 0)(-)4 44 1H NWR (400 MHz, DMSO 6

7.37 (2H,

1.42- 1.58 (3H, m), 1.84 - 2.04 (2H, n), 3.49 - 3.64
Tak@S M, 4.30 - 4.44 (2H, m, 6.16 (1H s), 6.57 -
—%‘—?&. (1H, m, 7.13 - 7.19 (1H, ), 7.46 - 7.55 (4H,

NG) , | GothPo@iddiNamje 1B8thdet@hdeH, s) M+ = ANMRVMS1. 79

mA46 4-amno-N-(1- |z -( 7
42 4-amino-N-[(1R)-1- Q 1H NMR (400.13 MHz,

" /@/LNHH DMSO-d6) & 1.37 (3H,
H d), 1.39 - 1.47 (2H, m),
bromophenyl)ethyl]- | Br N 1.85-2.02 (2H, m), 2.18
2H, s), 3.50 - 3.58 (2H,
1-(7H-pyrrolo[2,3- RN I(n), 4..%3 S4.43 (2H,(m),
d]pyrimidin-4- k\N < | 4.80-4.88 (1H, s), 6.57 -
Dpiperidio-4- H 16,59 (1H, m),7.14-7.16
yopipenaine (1H, m), 7.27 - 7.29 (2H,
carboxamide m), 7.48 - 7.51 (2H, m),
8.12 (1H, s), 8.30 (1H,
d), 11.62 (1H, s)
MH+ = 443
RT = 1.69 min
43 4-amino-N-[1-(4- O 1H NMR (400 MHz,
DMSO) o6 1.21-1.42
chlorophenyl)-2- 0 (2H, m§ 1.72 - 1.94 (2H,
phenylethyl]-1-(7H- N)%jNHz m), 2.98 - 3.10 (2H, m),
O A 3.44 - 3.62 (2H, m), 4.13
pyrrolo[2,3- a 423 (1H, m), 4.24 —
d]pyrimidin-4- h 435 (1H, m), 4.98 — 5.12
S NZ (1H, m), 6.54 (1H, d),
yDpiperidine-4- :D 7.12 —7.29 (6H, m), 7.32
carboxamide NOH [ -7.44 (4H, m), 8.12 (1H,
s), 8.44 (1H, d), 11.63
(1H, s)
MH+ =475
RT =2.31 min
44 | 4-amino-N-[1-(4- F 1H NMR (400.13 MHz,

fluorophenyl)ethyl]-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-
yl)piperidine-4-

carboxamide

Tz

DMSO-d6) & 1.38 (3H,
d), 1.40 - 1.46 (2H, m),
1.87 - 1.91 (1H, m), 1.96
-2.01 (1H, m), 2.16 (2H,
s), 3.50 - 3.58 (2H, m),
4.35-4.43 (2H, m), 4.84
-4.92 (1H, m), 6.57 -
6.58 (14, m), 7.10 - 7.15
(3H, m), 7.34 - 7.37 4,
m), 8.12 (1H, s), 8.28
(1H, d), 11.62 (1H, s)
MH+ = 383

RT = 1.47 min,




* 1H NMR (400. 13 Mz,
1.38 (3H, d), 1.89 -

phenyl ethyl)-1-(7H DMSO d6) 6
2.03 (2H, m, pyrrolo[?2, 3-
wQ@2m9/0§B68 s), 3.50 - 3.57 d]pyrimdin-4- (2PCT/GB2008/050925
4,37 - 4.43 (2H, M, 4.84 - 4.92 (1H m,
yl)piperidine-4- 6.57 - 6.5%% (1H m, 7.15

5

45 4-amino-N-[(4- Il 1H NMR (400 MHz,
hlorophenyl)(cyan 9 DMSO0) § 1.42 - 1.58
chiorophenylicyano N NH, | (3H, m), 1.84 —2.04 (2H,
) H m), 3.49 — 3.64 (2H, m),
cl 430 — 4.44 (2H, m), 6.16
methyl]-1-(7H- ] (1H, s), 6.57 — 6.63 (1H,
pyrrolo[2,3- N% m), 7.13 - 7.19 (1H, m),
dpyrimidind- k\N N | 7.46 — 7.55 (4H, m), 8.13
H | (1H, s), 11.64 (1H, s)
yl)piperidine-4- MH+ =410
. RT = 1.79 min
carboxamide
46 4-amino-N-(1- Q 1H NMR (400.13 MHz,
phenylethyl)-1-(7H- N> g{\ﬂsé)g e ég(g
pyrrolo[2,3- 2.17 (2H, s), 3.50 - 3.57
L N 2H, m), 4.37 - 4.43 (2H,
d]pyrimidin-4- P I(n), 4.821 -4.92 (1H, I(n),
yl)piperidine-4- Nk I |6.57-658(1H, m),7.15
carboxamide Ny N | (IH, dd), 7.19-7.26 (1H,
m), 7.31 - 7.32 (4H, m),
8.12 (1H, s), 8.28 (1H,
d), 11.62 (1H, s)
MH+ = 365
RT = 1.40 min,

The compounds of the invention listed in Table E below were made from the appropriate

starting materials using a process analogous to that described in Example 25.

Table E

No.

Compound Name

Structure

NMR /MS

47

4-amino-N-[1-(4-
chlorophenyl)-4-

1H NMR (400.13 MHz,
DMSO-d6) & 1.31 - 1.49
(4H, m), 1.65 (4H, s),

pyrrolidin-1- 0 1.69 - 1.77 (2H, m), 1.88
NH, | -1.98 (2H, m), 2.15 (2H,
-1- - N
ylbutyl]-1-(7H . i $), 2.34 (4H, 5), 2.36 (2H,
pyrrolo[2,3- N $), 3.53-3.58 (2H, m),

d]pyrimidin-4-
yl)piperidine-4-

carboxamide

434 -4.41 (2H, m), 4.73
(1H, m), 6.57 (1H, d),
7.14-7.15 (1H, d), 7.32 -
7.37 (4H, m), 8.12 (1H,
s), 8.30 (1H, d), 11.62
(1H, s)




carboxam de (1H, dd), 7.19 - 7.26 (1H, nm, 7.31 -
7.32 (4H m), 8.12 (1H, s), 8.28 (1H, d), 11.62
W@ 0do/0s)63 MH = 365 PCT/GB2008/050925
68
MS m/e MH+ 496
48 4-amino-N-[1-(4- '/\O 1H NMR (399.9 MHz,
chlorophenyl)-4- n_J | DMSO0-d6)51.32-137
pheny (1H, m), 1.44 - 1.51 (1H,
morpholin-4- 0 m), 1.57 - 1.76 (4H, m),
NH, 2.10-2.17 (2H, m), 2.26
ylbutyl]-1-(7H- ﬁ% =235 (6H, m), 3.47 -
pyrrolo[2,3- ¢l N 3.56 (6H, m), 4.51 (2H,

d]pyrimidin-4-
yl)piperidine-4-

carboxamide

d), 4.79 (1H, m), 6.62 -
6.64 (1H, m), 7.19 (1H,
t), 7.32 - 7.34 (2H, d),
7.37-7.39 (2H, d), 8.16
(1H, s), 8.49 (1H, s),
11.68 (1H, s)

MS m/e MH+ 512

49 4-amino-N-[1-(4-

chlorophenyl)-4-

d]pyrimidin-4-
yl)piperidine-4-

carboxamide

Cl

1H NMR (400.13 MHz,
DMSO0-d6) § 1.31 - 1.37
(3H, m), 1.41 - 1.47 (6H,

piperidin-1-ylbutyl]- 0 m), 1.66 - 1.73 (2H, m),
NH, 1.86 - 2.00 (2H, m), 2.16
1-(7H-pyrrolo[2,3- N 22,24 (TH, m), 3.50 -

3.58 (2H, m), 4.34 - 4.40
(2H, m), 4.73 (1H, m),
6.57 (1H, d), 7.15 (1H,
d), 7.31 - 7.37 (4H, m),
8.12 (1H, s), 8.29 (1H,
d), 11.62 (1H, s)

MS m/e MH+ 510

Example 49A and 49B: 4-amino-/N-[(15)-1-(4-chlorophenyl)-4-piperidin-1-vlbutyl]-1-

(7H-pvrrolo]2.3-dlpyvrimidin-4-vl)piperidine-4-carboxamide and 4-amino-/NV-[(1R)-1-

(4-chlorophenvD-4-piperidin-1-vlbutvll-1-(7H-pvrrolo]2.3-d]|pvrimidin-4-

vl)piperidine-4-carboxamide

0 /I/ 0
N NH, A N NH,
H H
Cl Cl




10

15

RT = 1.40 min, The conmpounds of the invention |isted

in Table E bel ow were nmade from the appropriate
wGe@oiTsg3 mat eri al s usi ng a process anal ogous POT/GB2108/050925

described in Exanple 25. 5 Table E No. Conpound Nane

Structure NMR/ M5 47 4-am ngy NA1-(4- chl orophenyl) - 4-

pyrrolidin-1- ylbutyl]-1-(7Hpyrrolo[2, 3-

d] pyri m di n-4- yl)piperidine-4- carboxam de Fc e

Th? 1{31\9%%1 ereé)@j?%ggf &A)%QQ %@Wﬁxa&h@%ﬁ@e% sef)%_t”é%g usﬁlg%l?e same

mefhod8log? ks tha) des2rib&l fo? Bxamples 2184nd4H3. s), 2. 36 (2H,
4, 41

R 13 Ry 4 6 ey Ty 9, 11
(2%113)? 106H1.99 B nd22 01k Shy, 3&43% £d 831, M), 433884, H U3 (11, a),
6.58'(1H, q), 7.15 (1H, q), 7.32 - 7.37 (4H, m), 8.12 (1H, s), 8.29 (1H, s), 11.63 (1H, s)
MS m/e MH+ 510

1H NMR (500.13 MHz, DMSO-d6) § 1.31 - 1.41 (4H, m), 1.44 - 1.48 (7H, m), 1.68 - 1.71
(2H, m), 1.90 - 1.98 (2H, m), 2.21 (6H, m), 3.54 - 3.56 (2H, m), 4.38 (2H, 1), 4.73 (1H, d),
6.58 (1H, q), 7.15 (1H, q), 7.32 - 7.37 (4H, m), 8.12 (1H, s), 8.29 (1H, s), 11.63 (1H, s)
MS m/e MH+ 510

The compounds of the invention listed in Table F below were made from the appropriate

starting materials using a process analogous to that described in Example 26.

Table F
No. | Compound Name Structure NMR /MS
50 | 4-amino-N-[(1S)-1- ] 1H NMR (400.13 MHz,
N DMSO0-d6) 6 1.39 - 1.47
(4-chlorophenyl)-3- [ j (2H, m), 1.84 - 1.97 (4H,
(4-methylpiperazin- /'N m), 2.13 (4H, s), 2.19
< 0 (2H, 1), 2.31 - 2.34 (7H,
1-ylpropyl]-1-(7H- | m),3.54-3.57 2H, m),
pyrrolo[2,3- C1/©AH 4.38 (2H, m), 4.82 (1H,
dpyrimidined- . m), 6.57 (1H, d), 7.14 -
7.16 (1H, d), 7.31 - 7.37
yl)piperidine-4- I\L/ TN (4H, m), 8.12 (1H, s),
carboxanide Sy 8.55 (1H, d), 11.62 (1H,
s)

MS m/e MH+ 511




WD 2009/ 047563PCT/ GB2008/ 050925 68

48

wWQ bdway7sp3 1- ( 7Hpyrrol o[ 2, 3- d] pyri m di n- 4-
car boxam de
NVR (399.9 MHz, DMBO-d6) 6 1;32 - 1.37 (1H,

yl)

1.5
m,

4-am no-N-[ 1- (4-

pi peridine-4

1 (1H m,
2.26 -

1.57

2.35 (6H, m,

MS me M+ 496

chl orophenyl) - 4- nor pholin-4-

_FC 0-- \e

1.76 (4H m,
3.47 -

2.10

3.56 (6H, m

PCT/GB2008/050925
41 C 1H

m, 1.44 -
2.17 (2H,

4.51

a

4 (

5]t(.'Zi-

1-(
car

7| N
(1H
4-am no- N41- (4-

J.ll‘l
( 2H
(4&)hlor8pHHﬂy()J3'|h I
C
7Pkl 2, 3-

bﬁﬁ%ﬂg-wﬁi-oom
pyrrolo[2,3-

d]pyrimidin-4-
yl)piperidine-4-

M, 0. 062 =
i, d), 7.3
s), 11.68
or opheny1l) - pipen
d]pyr|n1d' yI)p|

@. 64 1H;
.39 (2
s) M5

T NN

TN &?MHZ
HH: b fi m),
érzp&? 2.37
(4H, m), 3 51 3.63 (6H,
m), 4.35 - 4.41 (2H, m),
4.85 (1H, m), 6.57 (1H,
d), 7.15 (1H, d), 7.32 -
7.37 (4H, m), 8.12 (1H,
s), 8.65 (1H, d), 11.62

D, 7 \JEQ
c‘cpmao

. (1H, s)
carboxamide MS m/ec MH+ 498
52 4-amino-N-[(1S)-1- O 1H NMR (400.13 MHz,
DMSO0-d6) 6 1.33 - 1.50
(4-chlorophenyl)-3- N (8H, m), 1.82 - 1.90 (4H,
piperidin-1- /l o m), 2.15 (2H, t), 2.25 -
2.34 (4H, m), 3.53 - 3.57
ylpropyl]-1-(7H- /©/\§ N (2H, m), 4.39 (2H, m),
pyrrolo[2,3- Cl 4.82 (1H, m), 6.57 (1H,
g d), 7.14-7.16 (1H, d),
4- N
d]pyrimidin-4 7.30 - 7.37 (4H, m), 8.12
yl)piperidine-4- N7 | \\ | (1H, s), 8.64 - 8.66 (1H,
arboxamid k\N N | d), 11.62 (1H, s)
carboxamide H | MS m/e MH+ 496
53* | 4-amino-N-[(1S)-1- & 1H NMR (400.13 MHz,

(4-chlorophenyl)-3-
piperazin-1-
ylpropyl]-1-(7H-
pyrrolo[2,3-
d]pyrimidin-4-
yl)piperidine-4-

carboxamide

H
Cl
N7 N\
dﬁ
\N g

DMSO-d6) 6 1.40 - 1.47
(2H, m), 1.82 - 1.99 (4H,
m), 2.11 - 2.25 (6H, m),
2.67 -2.69 (4H, m), 3.54
-3.57 (2H, m), 4.35 -
4.41 (2H, m), 4.83 (1H,
m), 6.57 (1H, d), 7.15
(1H, d), 7.31 - 7.37 (4H,
m), 8.12 (1H, s), 8.61
(1H, d), 11.62 (1H, s)
MS m/c MH+ 497




C 1H NWR (400.13 MHz, DMSO-d6) 6 1.31 -

1.37 (3H, m,

1.41 - 1.47 (6H, m), 1.66 - 1.73 (2H, m), 1.86 - 2.00

W@ 20d9/0m)p563 2. 16 - 2.24 (7H, m, 3.50 - 3.
4.34 - 4.40 (2H, m, 4.73 (1H, m, 6.57
(1H, d), 7.31 - 7.37 (4H, my; 8.12 (1H,
d), 11.62 (1H, s) M5 me M+ 510 Exanp
4-am no-N-1(1S)- 1- (4-chl orophenyl) - 4- pi

58 ( 2HPCTEB2008/050925
(1H, d), 7.15

s), 8.29 (1H,

| e 49A and 49B:
peri di n-1-yl but

1 1]
sé%lﬂ-l-%a?l}n o[[g,sigildl pyri m di n- 4[ i perid
de [a@ccioraphdn@h)N~1(|1R) - 1-
(4-ch|orophen 1)-4-pi peridin-1 beutyll
[ 2,13 BI]'HT;HQM% di n- 4 5 pr|
69 [T, I al gt er egPeuef
Exalnlgﬁ)rb a/e‘r?i]!e1 separ at si iy
as tmatolaz[é§cr| bed floan " BEXe
(500,,13 DMSO-d6) 6 1.31 - 1.4
1. 4gIP¥EMdy-4-1 68|- 1. 71 (2H, m J 1.90
n, fﬁéjr{ fkd-4m, 3.54 - 3.56 (2 AN
4.73 (1H d), 56.58 (1H, q), 7.1
(4r,canl;oxa3uc_l_e2 (1H, |s), 8.29 (1H &), @1
m e M+ 510 1H NVR|(500. 13 MHz, DMSO d6
(4H, m), 1.44 - 1.48 (7H, n), 1.68 - 1.7

0.13 MHz,

E‘)%soca%% g‘i XAM 53

21%%6 A (2H
gPpoxani &é (4H, m
aéé%at3e610&2H m), 3. 96
> - AB0K3d omdy34 -
1482 (2H, NVR.69 (1H,
ny) 6.54 (44, &), 6.89
(1H,.987.(#44H, 1), 7.31
4(@3 c()27'|36t)738 2H,

q%aﬂ%%a}r 5) fi\g’%

£ l\mzﬁ_ﬂ”

t he starti ngrarer | |SN$SIn
analﬁg‘g’%ﬂto jat desc d if
No.| Sorgpqund Nanme $tdlcTafe NWR /N

d]pyrimidin-4-
N7 N\
yl)piperidine-4- k\ |
N h

carboxamide

| 190 - 198 (2H @) 2. 21 (6H p)  3.54

59, | wamgioeBiIDL- 47 737 (1H, 6.58 (1H] gf%(;g%lll‘éMFgg
1H, a1, 7.37 (4H m Ng’12 (1R
g), (f?hé‘gg?ﬁ,yns% ilo fvrs m? 510(The é?zﬂrpn),urwé((éﬂ ),

t he| pymodidin-bn | isted in Tabl_ Fobel ow weid g84rmad® GSHom), 2.33

) (H,pnPeesss2H, m),

e 26.51i-sTsbhel, ), 4.36
-4.43 (2H, m), 4.86 (1H,
t), 6.58 (1H, d), 7.16 (1H,
d), 7.30 - 7.38 (5H, m),
8.12 (1H, s), 11.63 (1H,
s)

MS m/c MH+ 482

* Made by the same methodology as that described for Example 26 starting from 1-(2,4-

dimethoxybenzyl)piperazine. The TFA deprotection in the final step was heated at 80°C to

remove Boc and dimethoxybenzyl groups.

Example 56: 4-amino-N-(1-(4-chloropheny)-2-sulfamovlethvl)-1-(7H-pvrrolo]2.3-

d]pvrimidin-4-yDpiperidine-4-carboxamide

O\\ p




10

15

20

25

50 4-am no-N-[(1S)-1- (4-chl orophenyl)- 3-
(4- met hyl pi perazin- 1-yl)propyl]-1-(7Hpyrrolo [ 2, 3-
wa bgyniTsssli n- 4- yl ) pi peridi ne-4- carboxam de _PERGB200ED50925
I\ 2 [----- \oz -z z\/ ---\z IP C 1H NWR (400. 13
MHz, DMBO-d6) 6 1.39 - 1.47 {2H, m), 1.84 - 1.97 (4H
m, 2.13 (4H, s), 2 19 (2H, t), 2 31 - 2.34 (7H, m,
3.54 - 3.57 (2H, , 4.38 (2H, , 4.82 (1H, m, 6.57

el i c%fbrgp@ﬁf? fq%%al;ﬁ%uﬂoﬁg%ﬁ%ﬁy@%é% T

pyrodld[2,3- G];fyimﬁehand nopideridit D) yltarbfdhate Mlﬁéﬂﬂhﬁﬂi}él?)&) 8100 mg, 0.17
rpholin-4- vyl propyl (7Hpyrrol o[ 2, 3
mugl ey ipatchil t{»)ﬁﬁljogg%f]@rl? e c Kiiskatifngheas ipred fgr 1 hour at

rooftt femperature. The mixture was concentrated under reduced pressure. The crude
product was purified by ion exchange chromatography, using an SCX column. The residue
was loaded onto the column in methanol and washed with methanol. The desired product
was cluted from the column using 2M ammonia in methanol and pure fractions were
evaporated to dryness to afford 4-amino-N-(1-(4-chlorophenyl)-2-
(methylsulfonamido)ethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide
(79 mg, 95 %) as a colourless solid.

"H NMR (399.9 MHz, DMSO-d6) & 1.38 - 1.53 (2H, m), 1.85 - 2.07 (2H, m), 2.20 (2H, br,
s), 2.85 (3H, s), 3.57 (2H, m), 4.34 - 4.46 (2H, m), 4.87 - 4.94 (1H, m), 6.57 - 6.60 (1H,
m), 7.12 - 7.19 (2H, m), 7.35 - 7.43 (4H, m), 8.13 (1H, s), 8.46 (1H, br, s), 11.64 (1H, s)
MS m/e MH" =492

Example 57: 4-amino-N-(1-(4-chloropheny)-2-sulfamovlethvl)-1-(7H-pvrrolo]2.3-

dlpvrimidin-4-vl)piperidine-4-carboxamide

Cl

HN-

0
VS //
00 N NH

X
Nﬁﬁ
NN

Tert-butyl 4-(1-(4-chlorophenyl)-2-sulfamoylethylcarbamoyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidin-4-ylcarbamate (Intermediate 81) (153 mg, 0.26 mmol) was
treated with trifluoroacetic acid (4 mL). The solution was stirred for 30 minutes at room
temperature. The mixture was concentrated under reduced pressure and the residue was
purified by ion exchange chromatography, using an SCX column. The desired product was
eluted from the column using ammonia in methanol (2M) and pure fractions were

evaporated to dryness to afford 4-amino-N-(1-(4-chlorophenyl)-2-sulfamoylethyl)-1-(7H-



10

15

20

/| z o or---Nzz 111 (1H, s) 1H NWR (400.13 Mz,
DVSO-d6) 6 1.43 (2H, m), 1.83 - 2.00 (4H, m, 2.20

W@ 20d9/087)563 2. 27 - 2.37 (4H, m), 3.51 - 3.63 (6HCDTEB2008/050925
4.35 - 4.41 (2H, m), 4.85 (1H, m), 6.57 (1H, d), 7.15
(1H, d), 7.32 - 7.37 (4H m)y3 8.12 (1H, s), 8.65 (1H
d), 11.62 MS nMfe M# 498 52 4-amino-N-[(1 S)-1-
(4-chl orophenyl) - 3- piperidin-1-

P S VB R e MR R S 3 g e 4
colbiRs6 40101. 13 MHz, DVBSO-d6) 6 1.33 - 1.50 (8H, m, 1.82

- . L1 2H , 25 - 2.34 (4 ,

13088 1943 S do s ¢ biss Ty 155> 0f iy Phis 35 - 3.40

- 3, 1 4333 -
i 28 g By'Reé il e 33 0y 0 P il o
- 6406183m),4- 8200 sN7[131S). L L1 H, 4n)c R3O (Highans:13 134, s), 8.68 (1H, br,

$), E}gglr(flﬁe:sg 1- ylpropyl]-1-(7Hpyrrol o[ 2, 3-

in-4- yl)piperidine-4- carboxamde _rc z z
MS m/e MH™ = 478

Example 58: N-(2-acetamido-1-(4-chlorophenvl)ethvl-4-amino-1-(7H-pvrrolo]2.3-

d]pvrimidin-4-yDpiperidine-4-carboxamide

Cl

0

A

H
NH

TZ

N
Nﬁtﬁ
NT N

Tert-butyl 4-(2-acetamido-1-(4-chlorophenyl)ethylcarbamoyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidin-4-ylcarbamate (Intermediate 84) (97 mg, 0.17 mmol) was
treated with trifluoroacetic acid (2 mL). The solution was stirred for 1 hours at room
temperature. The mixture was concentrated under reduced pressure. The crude product was
purified by ion exchange chromatography, using an SCX column. The residue was loaded
onto the column in methanol and washed with methanol. The desired product was eluted
from the column using 2M ammonia in methanol and pure fractions were evaporated to
dryness to afford N-(2-acetamido-1-(4-chlorophenyl)ethyl)-4-amino-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (80 mg, quant.) as a cream dry film.

"H NMR (399.9 MHz, DMSO-ds) § 1.43 (2H, ), 1.79 (3H, s), 1.83 - 2.04 (2H, m), 2.20
(2H, br, s), 3.32 - 3.38 (2H, m), 3.58 (2H, q), 4.32 - 4.42 (2H, m), 4.82 - 4.88 (1H, m), 6.56
-6.60 (1H, m), 7.14 - 7.18 (1H, m), 7.33 (2H, d), 7.38 (2H, d), 7.94 (1H, t), 8.13 (1H, s),



10

15

20

..... 1H NMVR (400.13 MHz, DVMSO-d6) 6 1.40 - 1.47 (2H,

m, 1.82 - 1.99 (4H, m,2.11 -2.25 (6H, m, 2.67 -
wWQ@289/0§%A58 m, 3.54 - 3.57 (2H, m, 4.35 - 4.48CT1/2B2008/050925

m, 4.83 (1H, m, 6.57 (1H, d), 7.15 (1H, d), 7.31 -

7.37 (4H m), 8.12 (1H, s), £ 61 (1H, d), 11.62 (1H,

s) M5 mle M+ 497 WD 2009/ 047563PCT/ GB2008/ 050925 71

54 4-amino-N-[(1 S)-1- (4-chlorophenyl)- 3-

1 ([ I Ry opy1] - 1- (7Hpyrrol of 2, 3-
84g]§?kﬁkgﬁﬁﬁ I163 I%iéerldlne 4- carboxamide _rr -\ \4
MOmAsMH 4 468> 1H NVR (400.13 MHz, DVSO-d6) 6 1.41 -

1.53 (2H, m, 1.86 - 2.04 (2H, m, 2.13 - 2.25 (4H,
m, 3.52 - 3.61 (2H, m, 3.96 - 4.00 (2H, n), 4.34 -
Exﬂmﬁ?e {2Hy. :ﬂ]hno‘lN f. (4 Lhbor BheninB ((H "l'nl(szol S.vPRtivhih-(7H-
7. 15 (4 . 131 (AH o) 7-3b =738 (ZH, JJ,
12 i : 11.62 (1H,

n-1-
d] pyri m di n-4-
_F¢ e

N7\

H

S) MB me N 479 55 4- ao N[(1S)-1-

(4-chl orophenyl)-3- pyrr
yl propyl] - 1- ( 7Hpyrrol of 2,
yl ) pi peri di ne-4- carboxam de

Cl

Trifluoroacetic acid (5 mL, 64.90 mmol) was added to tert-butyl 4-(1-(4-chlorophenyl)-2-
(1-trityl-1H-imidazol-2-yl)ethylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-
4-ylcarbamate (Intermediate 89) (310 mg, 0.38 mmol) at room temperature and the
resulting solution stirred for 30 minutes. Water (5-6 drops) was then added and stirring
continued for a further 30 minutes. The resulting solution was diluted with methanol and
applied to a 10g SCX column which was then eluted with MeOH followed by 2N NHj3 (in
MeOH). Product-containing fractions were combined and concentrated by evaporation
then triturated with MeCN / DMF (1:1) to give a pale yellow ppt. The precipitate was
collected by filtration, washed with MeCN and dried under vacuum to afford 4-amino-N-
(1-(4-chlorophenyl)-2-(1H-imidazol-2-yl)ethyl)-1-(7H-pyrrolo[2,3-d ]pyrimidin-4-
yl)piperidine-4-carboxamide (130 mg, 72.8 %) as a cream solid.

IH NMR (399.902 MHz, DMSO) & 1.36 - 1.40 (2H, m), 1.85 - 1.93 (2H, m), 3.08 (2H, d),
3.55(2H, m), 4.29 - 4.35 (2H, m), 5.18 (1H, q), 6.57 (1H, d), 6.85 (2H, s), 7.16 (1H, d),
7.25 (2H, d), 7.31 (2H, d), 8.12 (1H, s), 8.89 (1H, d), 11.63 (1H, br s)

m/z (ESI+) (M+H)+ = 465; HPLC tR = 1.62 min.
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\4 4¢c %o C4-\ .... 411 73 1H NWR (400. 13 Mz,

DMSO-d6) 6 1.42 - 1.58 (2H, m, 1.71 (5H, s), 1.84 -
wQ@2020§658 m, 2.33 (2H, m, 2.55 (2H, m, 3.58CFGB29/050925

(2H, m, 4.36 - 4.43 (2H, m, 4.86 (1H, t), 6.58 (1H,

d), 7.16 (1H, d), 7.30 - 7.38 (5H, m, 8.12 (1H, s),

11.63 (1H, s) Ms me M+ 482 * Made by the sane

met hodol ogy as that described for Exarrpl e 26 st artl ng

pyreihn]28- (erlaridhndd anhmeh&nztv:hrlmmuﬁde 5Exanp| e 56:

4-am no- N- (1- (4-chl orophenyl) - 2- sul fanmoyl et hyl )-1- ( 7H
pyrrol 012, 3- dl pyri mﬁ 4- ybpi peri di ne- 4- car boxami de
72 Tert-butyl \/N
4-(1- (4-chl orophenyl) - 2 (ms hyI ul fonam do) et hyl car bam
oyl)-1-(7Hpyrrol o[ 2, 3- ->y|)p|per|d|n 4-yl c

ar bamat e (Intermsdlat (]H) ng, .17 mol ) was
treated with trifl uaroaeéti c aci 2m_) The sol ution

was stirred for 1 hour at roomt nperature The
m xture was concentrat ed under d pressure. The
crude 5 product was purified b
chr omat ogr aphy, using an SCX co NThe resi due was
| oaded onto the col um in net hanol aHd washed wth
I | yt
T ARE e S e R G U AR R L B0
pyraeslel ﬁl\)ﬁb}dbﬁbadoyl@-lc(ﬂﬁn@&ﬁold}[d 3ad]‘p§)1‘1d11dm 4-yl)piperidin-4- ylcarbamate
am no- N- ( | or opheny1)
(lgéﬁ%g AEVIEY ﬁrﬁl“j‘éﬁr@@ﬁ e nteme&ﬁtﬁ 8Pb{72mk) wiqsy rigndfhe
resﬁ‘l’tﬁ]i %dRbR AL gt'u‘ﬂ&i’ #+68h é?ﬁgéﬁtQFe &v@gnzglit”qhe %élveﬁts @w%rearemoved
gur l'ess soli1d. 1H NVR (1399 1.
in v’lacﬁ@ a(let-H,e regefiofl n8Sture RaQpur(izd, byrgr(;:pazatﬁ(e HIHH: ukmg aé))’ aters X-

Bri%igéirseg I‘S((3 fp'agerﬁo?’un%n g((7%§| %%oﬁslﬁ%ﬁcamlényn f%tmetefnl(g) Itlﬁength)
and"aecrgasﬁg Xﬂolﬁ%ni@(ﬁﬁ‘es MwatS: ﬁntﬁﬂﬂﬁlé 2% Barfténilithtdartidnate) and

1H, s
acetomtrlle as eluent The ractlons Were evaporated to dryness to afford 4-amino-N-[1-(4-

chlorophenyl)-2-(1H-pyrazol-1-yl)ethyl]-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-
carboxamide as a white powder.

IH NMR (500 MHz, DMSO-d6) 6 1.33 (2H, m), 1.83 (2H, m), 2.14 (2H, s), 3.53 (2H, m),
4.28 (2H, m), 4.43 (2H, m), 5.22 (1H, d), 6.15 (1H, t), 6.56 (1H, q), 7.15 (1H, t), 7.30 (2H,
d), 7.36 (2H d), 7.44 (1H, d), 7.55 (1H, d), 8.11 (1H, s), 8.81 (1H, br d), 11.64 (1H, s);

m/z (ESI+) (M+H)+ = 465.
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15 Exanpl e 57:
4-am no- N- (1- (4-chl orophenyl) - 2-sul fanoyl et hyl ) - 1- (7H
w@woksE2, 3- dl pyrim di n-4-14) pi peri di ne- 4- capdDEBR00dH50925
A H2Ns // \\0 00 Ne HNH2 Tert-butyl
4- (1-(4-chl orophenyl) - 2-sul fgnoyl et hyl car banoy1) - 1- (7H
-pyrrol o[ 2, 3-
20d] pyri m di n- 4-yl) pi peri di n-4-yl car bamat e
Exhin S 1T i S0 (4-tRi-OBne 2P Rl IR ad i 3 R W 71

LT T T T UOIl Udbl:‘ rec actra (4 1) . e SOFruUtrtr oOrr was StlhT11eu

pyirelo[38-dipwtinddinad-yhpiperidénpecathoxamidéie m xt ure was
concentrat ed under reduced pressure and the residue
was purified by ion exchange chromat ography, using an
SCX col umm. The desired pfoduct was eluted fromthe
col utmm using amoni a i M, angl (2M and pure
fractions were 25evaporated tolldryness to afford

' N2 2anmoyl et hyl ) - 1- (7H

pyrrol o[ 2, 3-d] pyri mcdi n-4-yl ) pisg# di ne- 4- car boxam de
(125 ng, 99 %9 as a colourless s¢lid. 1H NVR (399.9
MHz, DMBO-d6) 6 1.35 - 1.53 (2N, N\ 86 - 2.04 (2H,
M, 3.35 - 3.40 (1H, n), 3.52 ls/z 2H, m), 3.68
(1H dd), 4.33 - 4.41 (2H, n), 5N24 § 529(1H n,
56 5- 6.60 (1H, m, 6.88 (2H, s), 7.13 - 7.17 (1H,
4- Aﬁlll’loﬁ\f 35-(¢ 4Horq:ghen3g) if{3(n1¢thyl§pxazg)l-égylle1hyl] b-|(7Hg)yrrolo[2 3-

( _ (Efi—?
o pBerdGe TSk SR pmade P I oo i
maydifalyl L&ﬂn% a?prol:@s dnalogous to that described for Example 60.

%rl m _d )1) %er I.di ne- 4- car boxam
1THNMR (500 Rt s d6) 6 1.35 2H, d), 1.87 (2H = g 14 (2H, s), 2.15 (3H, s),
3.17-3.33 (2H, m), 3.53 (2H, m), 4.31 (2H, m), 5.15 (1H, d), 6.06 (1H, s), 6.56 (1H, d),
7.16 (1H, 1), 7.39 (4H, m), 8.12 (1H, s), 8.60 (1H, br d), 11.65 (1H, s).
m/z (ESI+) (M+H)+ = 480

Example 62: 4-amino-N-(1-(4-chlorophenvyl)-2-(thiazol-2-yDethvD)-1-(7H-pvrrolo]2.3-

dlpvrimidin-4-vl)piperidine-4-carboxamide

/N
]

NH

Cl
N

Nﬁﬁ

LAy

TFA (2.0 mL) was added to a suspension of tert-butyl 4-(1-(4-chlorophenyl)-2-(thiazol-2-
yl)ethylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate
(Intermediate 96) (918 mg, 0.95 mmol) in dichloromethane (20 mL) under argon. The

resulting solution was stirred at room temperature for one night. The solvents were

removed in vacuo and the reaction mixture was purified by preparative HPLC using a
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Tert - but yl
4- (2-acet am do- 1- (4-chl orophenyl ) et hyl car banoyl) - 1- (7H

wWo pywnaises 2, 3- d] pyri m di n-4-yl) pi peri di n- 4- yl per/bapomisms50925
(Intermediate 84) (97 ng, 0.17 nmol) was treated with
trifluoroacetic acid (2 nlL).y7The sol ution was stirred
for 1 hours at room 15 tenperature. The m xture was
concentrat ed under reduced pressure. The crude product

Wa ; 18%111%@%1{% ppgs;él %ﬂ@g&g?i; "d\é.?cg@\gsgs?ﬁc%p E%mélgﬁ aﬂ%tel?”loo mm
lenged) bﬁch décremsthghesdiadmistirbs oy fian@bntaibieg 012%4 dedopinotisehonate)
g 2M ammoni a in

s el uted fromthe cal um usin
an@?’%@f%&ﬁe Aridusitr herFastpRoMere R TEcA pofranes 19 affedyhamino-N-
(1- Kfclﬁ&g)gﬁg*gl) -2- (th1azol 2- gf%eth?llgph% Ps/rrolo[2 3- d]ZPyrmndm -4- yl()%1|p_>fr1d1ne-

m do- 1- eth am no-1
4- Cplghoxmhm{eZZS‘) mg, 56. 8 %) as a Whlte powder

SRS T S P RIS B T 0155

(4@@4@@)(2@1 &%4532(( @ﬂrﬁ dt),)6 561(119 d§37Hls @H t)(17&3 (4H2m247 .54 (1H, d),
770 3H, @})814(312 SS &wélfuqqd)ni)l 704(1812brs)4 88 (1H n,
, 7.14 - 7.18 (1H, , 7.33 (2H
W%E;%ﬂi?@gﬁgu ]45?, 7.94 (1H, t), 8.(13 (T)H, s), (74 8. 42
- 8.50 (1H, m, 11.63 (1H, s) MS me M+ = 456
Exawple459

pvl)roilolﬁ g'ﬁBWl ! ﬁ142 yﬁpﬂ}epﬁﬂﬁﬁé’@; %ﬂm‘}‘a}{hgl per I di ne- 4 L car b

OXdrim ge TTfTU0roacetic acra (o ni, 64.90 mol)
was added to tert-butyl ¥;41-(4-chl orophenyl) - 2-
(1-trityl-1H i m dazol -2-yl) et hyl carbanoyl)-1-(7H pyrro
lo [2,3 -d]pyrimdin-4-gFp, i peridind-yl carbamate
(Internmediate 89) (310 ng, pD.3 ) at room

tenmperature and the ig g ution stirred for
30 minutes. Water (5-8 deops)? fas §hen added and
stirring continued ¢or & furth m nutes. The

MeOH fol l owed by 2N NH3 (in l\/bdtl) Pr pduct - cont ai ni ng
fractions were conbi ned and con trgdted by
evaporation then triturated with M / DMF (1:1) to
TF@i qxe) raLparh@adcl%Hlt@wSmtensﬁlhef t@ft&ﬁﬂtﬂm(at(a ozmoﬁt&nyl) 3-
| ect ed byflltratlon ed w MeCN and dried
1%@@}21@5%};@?(@@0@( f:ég]a@noyl) 1- (7H pyrr010[2 3-d]Jpyrimidin-4-yl)piperidin-4-

ylc?fb%m(a[}&[mr 1 014" a?{b@ é?ﬂgﬁ%ﬁ'ﬂ' &g{om AR AeRkaany E'I)O%E)'hnder

argysh)fﬂiepesuldmg’lﬁ}bﬂti(ﬁawmm%rdohﬁ@nrmratﬂrﬁ f& (%e m@ta The solvents
creamsc?lld 1H NVR (399. 902 MHz, DI\/? - 0, .
weyegmoyyd inqvaggo an thg gea(ctzpp nﬂzftureeww ]_qd béf)pregbareggfe gl—gﬁ"‘C using a
Weﬁ@rs X4B%|8_fge re@er%é p(lgs'é"commn §C 1%,05(7 dﬁ’droﬂb)zgll_%lc@d )Fg m%ﬂtﬂ’an{aer 100 mm
lengl)h,) a&i d@r@zﬂsiﬂ,glﬁ])qlaﬂnwnes_b{ walpt (cmm;aﬁﬁing QA.2f% agnfngl)mm (zdrbonate)

an(%%f:e ordtn ¢ as'_e?luent Téh %’rac't_l 1018 WCI‘@ evaplorated to (li]ryness ?0 Efforldrpi-ammo-N-
(1 6¢ élﬂbﬂ'(bghé\lryl)' §—(d1ﬂreﬁﬂi|1é?ﬁ@6ﬁ%x dﬂmgym H7PYpREb 215 &E?hﬁﬂdm 4-
| -

rrol ol2, yrim di n-4-ybpi peri di ne-4-carbo
yl)mgﬁfp ac- 4 carboxam1de (74 0 mg, 64.8 %) asa Whlte powder.

resulting solution was diluted wijth nethanol and
applied to a | Qg SCX col um V\hl%then eluted with
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TFA (0.7 nmL) was added to a suspension of tert-butyl
4-(1-(4-chl orophenyl)-2-(1H

wopywazshs 1- yl ) et hyl car banoyl) - 1- ( 7H pyr r ol o[ 2pGr/aBpoo8i050925
m di n-4-yl ) pi peri di n-4-yl carbamate (180 ngy, 0.32 nmol)
in dichloromethane (Internedjgate 93) (7 nL) under
argon. The resulting solution was stirred at room
t enperature overnight. The soI vents were renmoved in

1 pr epasags/\llﬁe?mg@ﬁ%q)%gl {'E\@ é X— dIln g r ev@{é p%i%gzeH’ m),

2. S?QBHnsr)])l i:z i[.ﬁi,dxﬁ) m@r(aHsnﬂJ 3. ili:eLH 119 61r518t (:ilJHa,ni)t’?m (léHm), MBS (4H,
en a ecre m xtures of water

s), @éagi%aﬁ'§56gﬂé&¥£&ﬁﬁ fﬂﬂ%ﬁ?? nate) and acetonitrile

nﬂ?@ﬂﬁ#P&MLHi hgqﬁractions were evaporated to dryness to

no N41l-(4-
chl orophenyl) - 2- (1H— pyrazol 1-yl)ethyl]-1-(7H pyrrol of
1 de

2i BEdABylrlrrmd : Jghds n,d ‘
imilli el*iﬁlne-zl detbb2hids) . 3. 53 (2H m, 154.28

, , 4. 1H, d), 6.15 (1H, t),
6.56 (1H, q), 7. 15 (1H, t), 7\ 30 (2H, d), 7.36 (2H d),
7.44 (1H, d), 7.55 (1H, d), 8%11 (1H, s), 8.81 (1H br
d), 11.64 (1H, s); nmz (ESI+\ (MtH) + = 465. 76
Exanpl e 61:
4-am no- N- 1- 1- (4- ch¥lor
bet hyl | -1- (7Hpyrrol 012, 3-
carboxamde 2 CL NH 4-Am
[ 1- (4-chl orophenyl)-2-(3 -nmnet
-1-(7Hpyrrolo [2,3 - N
5d] pyri m di n-4-yl ) pi peri di ne-4-carboxam de was nade
fromthe appropriate starting t\e' S using a
process anal ogous to that descr & Exanpl e 60. 1H
NI\/R (500 MHz, DI\/SOd6) 6 1.35 (2I\-II d 1.87 (2H n)

14 (2H, s), 2.15 21317333 (2H, m,
Hy(hgqgen ﬁylorldfe M rp HA- xang, E51 my, 469 mtgol@gva@ yi;iedstp tert butyl 4-

(1L Sl syt by chebaby A Ayl 2 iptins-
yl)ﬁﬁd&ﬂrﬂm 4:yldﬁ®arﬁxtar(mterlﬁé?dlate 101) (50 mg, 0.09 mmol) in a mixture of DCM
(5 r(n#&_ 5@0 N-aéq_z( gnL at %r2 geh%rﬁ%’ %gsug[m(gtslg u%%)g IWas st1 rre(i at 2|2) Cl for 2
daydl B ik firOavis YWPLRE MdnRe ARk RAX WA by ion exchange

chromatography, using an SCX column. The desired product was eluted from the column

?(3-met hyl i soxazol - 5-y
N@ 4- ybpi peri di ne- 4-

lispxaz 01-5 -yl)ethyl]

using 2M NH3/MeOH; pure fractions were evaporated to dryness and the residue was
triturated with diethyl ether to afford 4-amino-N-(1-(4-chlorophenyl)-3-methoxypropyl)-1-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (39.0 mg, 96 %) as a white
solid.

1H NMR (399.902 MHz, DMSO) 6 1.44 (2H, m), 1.88 - 2.02 (5H, m), 2.46 (2H, s), 3.21
(3H, s), 3.28 (2H, t), 3.55 (2H, m), 4.39 (2H, m), 4.87 (1H, dt), 6.59 (1H, dd), 7.16 (1H,
dd), 7.33 (2H, d), 7.37 (2H, d), 8.13 (1H, s), 8.45 (1H, d), 11.63 (1H, s);

m/z (ESI+) (M+H)+ = 443.4; HPLC tR = 1.87 min.
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Ex&ﬁﬁfé 6927 -4l

15TFA (2.0 nL) was added to a suspension of tert-butyl
4-(1-(4-chl orophenyl)-2-(thiazol - 2-

w@Q oenisbrar banoyl) - 1- (7H pyrrol o[ 2, 3-d] pyri m BPETIGB2008)050925
pi peridi n-4-yl carbamate (I nternediate 96) (918 ny,
0.95 nmmol ) in dichloronmethang (20 nL) under argon. The
resulting solution was stirred at roomtenperature for
one night. The soI vents were renoved |n vacuo and the

=NZ(] - [ henyl)-3-Sulf3 sup 2 107K rrolo2.3-
d]ptrBnidiierd- sﬂﬁﬁwﬁ(hnehambﬁxﬁmm (C 18, 5 m crons silica,

19 nm di aneter, 100 nm | engt h) atgd decreasi ngly pol ar
m xt ures of vvat er (contai ni ng 0/2% armmoni um car bonat e)
and acetonitrile as el ugnt. fractions were
evaporated to drynesHsth) af f o
4- am no- N(1- (4- chl or dphien 2- (4 hi azol - 2-ypet hyl) -1-(
7Hpyrrolo [2,3 -d]pyrimding-yl)p ip eridine- 5

4- carboxani de (259 ng, 56.8 % N white powder. 1H
NVR (500 MHz, DMSO-d6) 6 1.35 Ny d), 1.85 (2H, :
2.07 (2H, br s), 3.41-3.56 (4H , 4.30 (2H, m, 5.20
(1H, d), 6.56 (1H, d), 7.15 (1H\t), 7.36 (4H m,

7.54 (1H, d), 7.70 (1H, d), 8.& s) 8.75 (1H, br
d), 11.70 (1H, br s); mz (ESIJ(/(I\/H- = 482 10
Exanpl e 63:

4-am no- N- (1- (4-chl or ophenyl) - 3- (d| mst hyl am no) - 3- oxop
Hydﬂmﬂ}chlﬂmd& 641»,1 tik dio@ﬂﬂh 6606 mﬂy 12,70 ﬁnmma@ addeder teeibuey 4-(1-(4-
- car boxam s added t

chlgipppehd)- %ﬁulé%m?ﬁépﬁopmmshanwykhl { 13 emﬁp%é]ml}mgm 4-
yl)%u?%f_i*di yﬂx&%@ Irﬁe%l peR’D%iSZ go% Bﬂﬁ&f it PHIERE R DCM

(5 hlnbed ne‘dlaad)le(S 981)) 422 OﬁgTheOrteAtmgmxblmtwmwas stirred at 22 °C for 20
di ch] or onet hane ) der .argon. The resulti

ot 47 By Sraveraend Dot SioRr e o e inge

chrBh@fgraphf €y MESES ORI, TRERXGEE JloRE WAs AINELALHSEN the column
reaction m xture was purified by preparative HPLC

using BM» (@M He s MXOBY)i il @QM@mé pues-fpdréicns wolelayApqr@ed & deyness to

R B, 5 o B L ER PR ) i

4- yamﬁuum&adrb@mm@a (1@”01) nag estm%b heh baoarsesel u&nt The
actions were evagora ryness to a

leNMﬁ’q (#82-RPL Mz, dhY! %éﬁg'r%@ﬁ, 8U( bP@re?—W(&Irh %)2(39 ok&pf2H, m),
7 -4-

2900 oy A AL PR o RPN LR B a1 gm0t (it bro)

6. 5Mm;edcppav®e(2H s), 7.16 (1H, dd), 7.38 - 7.43 (4H, m), 8.13 (1H, s), 8.46 (1H, s),

11.64 (1H, s);

m/z (ESI+) (M+H)+ = 492.4, 494.3 ; HPLC (R = 1.60 min.
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78 1H NVR (500 MHz, DMSO-d6) 6 1.43 (2H, m), 1.94 (2H,

m, 2.75 (3H, s), 2.8 (2H, m, 2.89 (3H, s), 3.52 (2H,
WOR09A4763 (2H, m, 5.15 (1H, d), 6.58 (1H, d),Pdr/&82008/050925

(1H, t), 7.35 (4H, s), 8.12 (1H, s), 8.76 (1H, br d),

11.66 (1H, br s); mz (ESI+)g MtH) + = 470 5 Exanpl e

64:

4-am no- N- (1- (4-chl oropheny1) - 3- met hoxypropyl) - 1- (7Hp

pyivolo[2.36&d] pyrinlidinvisl)pipdeidinesd-carboxbutigd 4-
10(1-(4-chlorophenyl)-3-net§€xypropylcarbannyl)-l-(?kk
pyrrol o[ 2, 3-d] pyri m di n- 4- ) pi peridi n-4-yl car bamat e
(I'nternedi ate 101) (50 n® 09 mmol) in a mxture of

) 22 C. The resulting

solution was stirred N mays. The m xture

was evaporated and t! i dulé purified by ion
exchange chr omat ogr aphy, using [an $CX col um. The
desired product was eluted from¥he col unm 15 using 2M

NH3/ MeOH; pure fractions were evaporated to dryness

and the residue was trituratedﬁMT\ (ethyl ether to

afford N

4-an1no-N—(l-(4-chIorophenyl)-3-ﬁ%tthypropyl)-l-

HCh G P gloganaNBOnBY e i S G5 it ¥ AR T 14
21 | 144 2 y L e . ( 2 RPN A

chibrBRe IR 3 MskpropEidhaoy AqHPY 2. S rimidin Ry ptplridin4

ylogdeinate) (Intérdodiali 08199 g8, 18 npoldlin DCYI GomL1 i, 208@) The

7.16 (AH, dd),.7. 2H, . d 7. 2H,.d),. 8.13 ,
resdfmie b ighon T s’ OEE' ool i S5 iR ilered
thrédeh AP TFPLGp 4R the SolBottddl $dlid whd g&ﬁﬁé@bﬁp arative HPLC (Waters

4-am no- N- (1- (4-chl orophenyl) - 3- sul f anoyl propyl)-1-(7H
XTepy (181 columg Spugilica, 30 mm diameter, 100 mm length), using decreasingly polar

miR%Fes T Walls f‘é&ﬁ?a%ﬁg il b/(ngl?)' ARBTG5, Fhehbl containing the

desired compound were evaporated to dryness to afford 4-amino-N-(3-amino-1-(4-

chlorophenyl)-3-oxopropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide
(9.00 mg, 11.1 %) as a cream solid.

IH NMR (399.9 MHz, DMSO-d6) 6 1.40 - 1.43 (2H, m), 1.93 -1.96 (2H, m), 2.18 (2H, s),
3.54-3.56 (2H, m), 4.36 - 4.40 (2H, m), 5.12 (1H, d), 6.58 (1H, d), 6.81 (1H, s), 7.15 -
7.16 (1H, m), 7.32 - 7.37 (5H, m), 8.13 (1H, s), 8.76 (1H, d), 11.63 (1H, s), (no NH2
visible).

m/z (ESI+) (M+H)+ = 442; HPLC R = 1.47 min.
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Hydrogen chloride (4Min dioxane, 0.676 nL, 2.70 mmol)
was added to tert-butyl 4-(1-(4-

wa edbossphenyl) - 3- sul f anmoyl propyl car banoyl) - 1- $GTHGBRI0B050925
| o[ 2, 3-d] pyri mdin-4- yl)piperidin-4-yl carbamate
(I'nternediate 105) (16 ng, G303 nmmmol) in a mxture of
DCM (5 nmL) and nethanol (5 nL) at 22 C. The resulting
solution was stirred at 22 C for 20 hours. The m xture

ExiRDIEYRAAAARSINAT4 RforbSRAFNE NP & Rﬂfdpfvﬁ)efj(ﬁéfm?fblolz 3-

CA - CUT UTITI.
d]pdebnidée4pn pdpeatidinest- @rbibeanideom t he col um i o u3| ng
30% (2M NH3 in MeOH) in DCM a pure fractions were
evaporated to dryness to affor
4-am no- N- (1- (4-chl or opheny}¥)-8:- sul f anoyl propyl)-1-(7H
-pyrrol o[ 2, 3-d] pyri m di n4-y{) pi peri di ne-4-car boxam de
(12.00 ng, 90 % as a colour}esg gum 1H NWR (399.902
MHz, DMSO) 6 1.48 (2H, 06 (2H, m, 2.09 -
2.24 (2H, m, 2.87 & ‘ 1H, ddd), 3.56
(2H, m, 3.56 (2H, d), 4.41 ( , 4.91 (1H, br.9$),
156.59 (1H, dd), 6.80 (2H, s), (1H, dd), 7.38 -

7.43 (4H, m), 8. 13 (1H, s), 8.46\(1H s), 11.64 (1H,
s); mz (ESI+) (MrH)+ = 492. 4, © HPLC tR = 1.60
mn. WO 2009/ 047563PCT/ GB2008/|D50; 2580 Exanpl e 66:

4-am no- N- (3- am no- 1- (4-chl or op af yIN- 3- oxopropyl) - 1-(
7Hpyrrol 012, 3-di pyri m di n-4-ybpi peri di ne- 4- car boxam de

TFHQ3 ﬂéID) was #ttddd g)(taftaauiﬂl\@-(lé@ &Qf&oﬁheny[) Riretdwplopyasbamoyl)-1-
ded to tert-

(7% emralp&?p% élﬂmymlémo&afBPl@svﬂ@afkblaw%@ﬁteﬂlet?ms‘}lﬁreol1&9 $37 m,

0.6? ?l]rllrgél?rrem? g&gé%% l)v%ﬂ(egteﬂf) L@ ﬁ?ﬁ"g)%?@{h?@t@%h@ then Vacuurged to

dry26ss. Tﬁh@ruc’eqmd)ducng/aspﬂmu(ﬁedﬁy wasxstange eltroatataz@apByf wing3an SCX

eaction m xt sflltered
col T e SRRt g L b RO auRR a0l i & o8 i freor and
pulRltRRAbRAI WME ebfﬂe@dtéd/\ﬁi &&ﬁesﬁ@ﬁﬂf&d@%&le‘iﬁé‘t@ﬁﬁz TRk ctude product was
silica, 30 nmdianeter, 100 mm |l ength), using

pu@@@k@a@ﬁnghtyvqofdl’w (Yautars XBuidgs Pofp Gt @B edwmai i siica1 99 mm

. N Fractions .caontaining the. o
diofidRF, B liebrRR b 8k Sus sl S P PR GRS B Bl ok Pipg 1%
NHZBBI and MedW éﬁelﬂéﬂt@ Frdctiofts containing the desired compound were evaporated

| or ophenyz oxopr O&CB% 1-(7H pyrral of 2, d(]:[ﬁy

to qrpnegs o 3ihere IR 4 1€ e Sglr@éorrfgpylli @yrﬁ%op 3-
ARG PO iy B b AT m R B0, Sy
1H—NMR5(6999MH@DM<&C866)6 444@ 1(42I-62Hmn,) 57921 88 K2HM), 2.01 (1H, d),
299 (?H, tS, 297 &)H t), 3. & &H a), 37 (2H 3) 4.78 (1H, d), 5.40 (2H, s), 5.95 (1H,
£), 6.58 - 6.59 (1H, m), 7.15 - 7.16 (1H, m), 7.33 - 7.39 (4H, m), 8.13 (1H, s), 8.36 (1H, d),
11.63 (1H, s);
m/z (BEST+) (M+H)+ = 471; HPLC tR = 1.50 min.
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15

7.16 (1H m, 7.32 - 7.37 (5H m, 8.13 (1H, s), 8.76
(1H, d), 11.63 (1H, s), (no NH2 visible). mz (ESI+)

W@ boobin47563 442; HPLC tR = 1.47 min. 20 WO PCT/GB2008/050925
2009/ 047563PCT/ GB2008/ 050925 81 Exanple 67:
4-am no- N- (1- (4-chl or ophenylgy 3-urei dopropyl)-1-(7H py
rrol ol2, 3- di pyrimdin-4-ybpi peridine-4-carboxam de
TFA (3 nL) was added to tert-butyl

_@mﬂ)fe b4 Rl 91{3[}? ’IX Phictoh &R ORI ERI R RS M v rtolo[2.3-

/FFPyTTOro TPYTTrar n=4=yi Jpr perrarn-4-yrcdar gam

dhﬁtrﬁnidhnmaﬂrmderﬁdme-m&)rbéy&]ﬂldﬂg 0.66 mmol ). The
reaction was left to stirgat 20 C for 4 hours and then
vacuumed to dryness. The cRude product was purified by
i on exchange chromat ogr aphy,y usi ng an SCX col um. The
desired product was el he col um using 0. 35M
NH3/ MeOH and pure fé yoff eMaporated to dryness
to afford crude materi aF ¢ product was io
purified by preparative HPLC (Watens XBridge Prep C18
OBD colum, 5).1 silica, 19 nmm diNaneter, 100 mm
| engt h), using decreasingly pola m xtures of water
(contai ning 1% NH3) and MeCN aé‘I el s. Fractions
cont ai ni ng the desired con‘poundk vapor ated to
dryness to af ford

B b R SRR
chlB%h%WCyﬁlo@ﬁly%ar&%&yl)\M'lgﬂI@-Saﬁblo‘{iz 3&%}%&% 43@& ridin-4-

d6) 6°1.41 -
ylcn@bamztedlni(emed@}e 1) 6. 28 b, 0. gé an_DIDm IQQM (8tI)1L) .205C. The

resél_%élg s?%pfm v&sas stérrq?gat%)"C ggbr 1%1 S T%E: .‘?eafgon W. %cutl?ﬁglfi to dryness

andWvas furd®d-by4 ra&rﬁtﬁld HPOL.C (Waﬂe@s XI bhra g)I8 c81u&ﬁl 6AMilicd) 19 mm
11.63 (1H, s); mz (ESI+) (MH)+ = 471, HPLC tR = 1.50
diagcier, Y midengib pong Jesresinabapdosmisnys st gatcricapsining 1%

N}ﬁ?%r}% IP%CN- a(s ehteEtsC ﬁfagpg%%ceorr]l{/aﬁlng the daers]l(geed{ ﬁlgoufd (\M?Ir—f evatporated to
dryaks1a afeordHd-amyro-Ni(d +(n-o«ﬂl}qrbgﬂlepyb+29¢yaee@thyia}ﬂ k(@HapyrdnéoD 3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (0.096 g, 42.2 %) as a white solid.

1H NMR (399.9 MHz, DMSO-d6) & 1.42 - 1.46 (2H, m), 1.52 (2H, d), 1.95 (1H, d), 1.98 -
2.01 (1H, m), 3.08 (1H, t), 3.56 - 3.59 (2H, m), 4.38 - 4.42 (2H, m), 5.18 (1H, s), 6.59 -
6.60 (1H, m), 7.16 (1H, t), 7.44 (4H, m), 8.13 (1H, s), 11.65 (1H, s), (no Visible NH2),
m/z (ESI+) (M+H)+ = 424; HPLC (R = 1.82 min.
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N\ A NHHCL (4M in 1,4-dioxane (2.011 nL, 8.04
mol ) was added to tert-butyl 4-(1-(4-
wa edbossphenyl) - 2- cyanoet hyl car banoyl) - 1- ( 7H ppeT/GB§08/050925
3-d] pyrimdin-4-yl)piperidin-4- ylcarbamate
(I'nternediate 114) (0.281 g,g30.54 mmol) in DCM (8 nl)
at 20C. The resulting solution was stirred at 20C for
18 hours. The reaction was vacuurred to dryness and was

ExRY

ledm 3t DVﬂﬁﬁdiﬂq‘l-Vl)DIﬂeﬁﬁhlm-d(-knlﬂﬁﬁam‘idtwat er (contain in g

1% 10 NH3) and MeCN as eluents. Fractions containing
the desired conmpound were eﬁagorat ed to dryness to
afford =0
4-am no- N- (1- (4-chl or ophen
ol o[ 2, 3- d] pyri m di n-4- yl)pl
(0.096 g, 42.2 % as
DMSO-d6) 6 1.42 - 1 ,
(1H, d), 1.98 - is® | +)H(
1.82 mn. W) 2009/ 047563PCT/
69:
4-am no- N- (1- (4-chl or ophenyl) - 3- (rret hyl sul f onam do) pro
pyl)-1- (7Hpyrrol 012, 3-di N
pyri m di n-4-ybpi peri di ne-4- carb&xa 1 d
(4M in 1,4-D oxane (1.615 nL, 6:
tert- butyl 4-(1- (4-

HG @M@ [rﬂnh&]lﬂyjﬂz)ne?(-l erehily lesad deodny dalipedpytadubaday - 1

rrol of 2 yrim

chlglopbs BT+ Gima gl R ey R 418 Prmplol2 3alipyrinidin-d-

Ylh%lf’?@dm%%ﬁ}"’mﬁio s bR G s IS

suspbesigrewad storedand0 € ifor BhodroNo t€achour SFAThal) eas thearadded to the

was vacuu to dryness and. was purifie
reog R HGLTER Bt B CUdiofgr s el GieS T was purified
by tsdxcRsh R cRbEd o HaShye Lth€8n SCX column. The desired product was eluted

from the column using 0.35M NH3/MeOH and pure fractions were evaporated to dryness

I
) ©2- cyanoet hyl ) - 1- (7H pyrr
eri di ne-4- car boxam de
solff d. 1H NVR (399.9 Mz,
BB, (2H, d), 1.95
+ = 424; HPLC tR =
008/ 050925 83 Exanpl e

/' H Nl=o HC1
6 ffol) was added to

to afford crude material. The crude product was purified by preparative HPLC (Waters
XBridge Prep C18 OBD column, 5p silica, 19 mm diameter, 100 mm length), using
decreasingly polar mixtures of water (containing [AP-HPLC Buffer]) and MeCN as
eluents. Fractions containing the desired compound were evaporated to dryness to afford 4-
amino-N-(1-(4-chlorophenyl)-3-(methylsulfonamido)propyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (142 mg, 65.2 %) as a white solid.

IH NMR (399.9 MHz, DMSO-d6) 6 1.40 - 1.48 (2H, m), 1.86 - 1.90 (2H, m), 1.93 - 1.97
(2H, m), 2.17 (2H, s), 2.88 (3H, s), 2.93 - 2.97 (2H, m), 3.53 - 3.60 (2H, m), 4.37 (2H, 1),
4.87 (1H, d), 6.57 - 6.59 (1H, m), 7.00 (1H, t), 7.15 - 7.16 (1H, m), 7.35 - 7.40 (4H, m),
8.13 (1H, s), 8.38 (1H, d), 11.63 (1H, s),

m/z (ESI+) (M+H)+ = 506; HPLC tR = 1.62 min.
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10 fromthe colum using 0.35M NH3/ MeOH and pure
fractions were evaporated to dryness to afford crude
wodoenisbs The crude product was purified by PCT/GB2008/050925
preparative HPLC (Waters XBridge Prep C18 OBD col um,
5).1 silica, 19 mm di aneter,g4100 nm | ength), using
decreasingly polar m xtures of water (containing
[ AP- HPLC Buffer]) and MeCN as el uents. Fractions
Inté?tﬁ&@'gg@ ?%‘if "ﬁ;tﬂi:tﬁyc%%&ﬁfmﬁﬂ{b‘}-1‘%@11%%%‘?532& fylifhidin-4-
vl)piperidie-Nedibokglic ididr opheny1l) - 3- (net hyl sul f onam do) pro
pyl)-1-(7H pyr rol o[ 2, 3-
d] pyri m di n-4-yl ) pi peri cl‘i)neHﬂr car boxam de (142 ng,
2 %9 as a white soljd \§2999NHZ DMSO- d6)
99 (2H, m, 1.93 -

6140-148(2H n, 1(%3
M, 4.37 (2H t), 4.87 (1H,

1.97 (2H, m, 2.17 (2H, 8 (3H, s), 2.93 -2.97
(2H, nm), 3.53 - 3.60 (2H
d), 6.57 - 6.59 (1H, , 200 (1H t), 7.15 - 7.16
(1H, ), 7.35 - 7.40 (4|-iinr)| 08.13 (1H, s), 8.38
(1H, d), 11.63 (1H s) 3 +) (MtH) + = 506; HPLC
tR=1.62 min. 84 Interné¥iatie 1:

4- (tert-butoxycarbonyl am no)-1-(7H pyrrol 012, 3-di

pyr ifmadmﬁme og&rﬁ%@ﬁﬁhm Iprepan- ?cﬁlﬁwytlbpnylamm]plperldme 4-

car Ty&% i ({%1? rg()) F1)naC CNIISI A9 §/6CIé as, a dg%in tonlal]aIbIICF())é r(ll%ll g?é_foil_owed

by 8-cbaird GHY}byrfblﬂQJ3dd]b§tr1151cﬁn<g072lmg)Cl'ﬁl@Milkﬂﬁe (vas hoatow® reflux
added to NaHCO3 (181 g), followed by 4-chloro

ovemgbwrrd@r é{t@gsn qup%rhrwui then Wzacwdgfylth FteaA e bktu e Thegqueous

layer ast %Oel’lﬁgné[r é]t)&e Wlﬁ[t% %Et()ou nda(lfﬁcql I hg;%l%e E’ﬁg eras ghakerrl Yor 30 min

at 45&3@2&1(1\/!@&%&13 mhe il &t eds asebeMeibt Gdaid ahg dl‘éﬁﬁveﬂddEHiO (Bbe mL).
m xture was shaken for 30 mn at 45 C and filtered.

ONTiHel Wiy addad enijldbe phireached dodga-89ank)- dhe mixysoveedligrpd and the
calég.?\gasgcgl(aég uggér r?fLa;cQurﬁlt\!) %rd%crﬁggggfiﬂ f Wi e(‘} gﬁh %ﬁhﬁgd by

m xture wa e ca
silivmgeldhramchtogrdgty (ehcing m'1thoMaOHn DN E:3¢ touy el dpt- [ @madthylpropan-2-

)Gy et TG0 ¢ AL VRO B 5 fetiagn gpdniperidine-
4- cﬂrﬂogi;h(f@ﬁ@)@ 1%19 BRY s@hd d (1058,63%).

yl ) oxycar bonyl am nol - 1- (3,5, 7-tri azabi cycl o[ 4. 3. 0] nona
1H-MR (@00.03 ﬁ\éHZ dMSD-¢d) ppi. ‘tﬂe(ﬁlel shdB8calr Yoty i), 262 d 24 (2H,

pal r olid , 9 . NMR- (40
R 367 (3 imhg- (G S e Uge 758 ey, 700 m
9), gqulﬁz? 111”58 (13{%4 3.51 (2H, m, 4.30 (2H, d), 6.60

, 7.16 - 7.18 (1H, m, 7.29 (1H, s),

MSsmimM(Pm&s) 11. 68 (1H, s). M5 mfe MH 362. 20

I ntermedi ate 2: (4-chl orophenyl) (cycl opropyl ) net hanone

0- met hyl oxinme |
Intermediate 2: (4-chlorophenyl)(cyclopropvl)methanone O-methyl oxime

N
|
cl

Methoxylamine hydrochloride (2.004 g) was added to (4-

chlorophenyl)(cyclopropyl)methanone (2.71 g) in pyridine (60 mL) at 25°C. The resulting
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25

A.0 N C Met hoxyl am ne hydrochl oride (2.004 Q)
was added to (4- chl orophenyl) (cycl opropyl) nmet hanone
W@ 200904353 i n pyridine (60 nL) at 25C. The resubeT/082008550925
solution was stirred at 25 C for 24 hours. The
pyridine was renoved in vacug, and the residual solid
extracted with ether. Filtration and evaporation of
t he sol vent gave the crude
I
sol%ti‘o %Lxsogtf?%gea?/gg )gg%érci ongcl)]i)e IIE%I I@g&lﬁa %nx va?z%' Qf?d the
resdiuﬁl&mﬂﬂd)extrmctédl@nh eﬂter Hilepption tfdestapbrativhef the solvent gave the crude

fi M+ 210, t d
ri me Ln er |a 7%) aB&rYSH%W oil.

(4-¢foronhgpy %@ﬁm B8RPk
Thfs%a[t@r‘i‘a){ Cé»‘a@fu%‘édad]ré“cﬁm ﬁfé ANt oﬂ‘wTH!Fut ﬁ@%he@ ﬁkhcé‘t@ﬁ added

- 10 chl orophenyl’) (cycl opropyl) neth none O- net hyl
MSoml/erMH I2d0er medi ate 2) (2.75 g) in THF (100 nL) at 25C
under nitrogen. The resulting solution was stirred at

reflux for 3 hours, then cooled to OC. Water was

InteAnedidtd 3 @dA&tophaVIRvRIb i piNMetisnahiasd] (20% 100

nL). The resulting mxture was stirred at reflux
overni ght, then allowed to coolt o room tenperature.

The product was extracted iq exane, then dried over
sodi um sul f at e, 15fi|ter gporated to afford
(4- chl or ophenyl ) (cycl oprepyts net hananm ne as a cl ear

oil (2.205 g, 93% . 1H NWR (400.13 M1z, CDC13) 6 0.24

) OBglgdné Jté'flfah%roﬁga@ Qom 18x %ﬁv (nlﬁ{F r@S 6 (QlLébEbva?% add&Ptol }11"
chl()mﬁhergyl)(cﬁlmomﬂ)ﬂleth{@nona OzglethyVo;gme((QMermydlaw 295(2,75 g) in THF
(10§ nglgq ét?gl‘)zC n&de& tBOrgSBT?l;lheyrlef‘lg%%g %Orhlttl(%n Vas Nrﬁﬁft aﬂux for 3 hours,

then cooled to 0°C. Water was carefully added, followed by aqueous NaOH (20%, 100

mL). The resulting mixture was stirred at reflux overnight, then allowed to cool to room
temperature. The product was extracted into hexane, then dried over sodium sulfate,
filtered and evaporated to afford (4-chlorophenyl)(cyclopropyl)methanamine as a clear oil
(2.205 g, 93%).

"H NMR (400.13 MHz, CDCI3) § 0.24 - 0.29 (1H, m), 0.30 - 0.13 (1H, m), 0.45 - 0.50
(1H, m), 0.58 - 0.64 (1H, m), 1.01 - 1.09 (1H, m), 1.77 (2H, s), 3.20 (1H, d), 7.28 - 7.32
(2H, m), 7.33 - 7.36 (2H, m).

Intermediate 4: 2-amino-2-(4-chlorophenyl)acetonitrile
N

NH

Cl
Lithium bis(trimethylsilyl)amide (42.7 mL) was added to 4-chlorobenzaldehyde (5 g) in
THF (100 mL) at -40°C under nitrogen. The resulting solution was warmed to room
temperature and stirred for 4 hours. a-Hydroxyisobutyronitrile (acetone cyanohydrin, 6.50
mL) was then added, and the reaction mixture was stirred at 25°C for a further 12 hours,

then quenched with saturated NaHCO; (50 mL), extracted with EtOAc (3 x 100 mL), the
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Lithium bis(trinethylsilyl)anmde (42.7 n) was added

to 4-chl orobenzal dehyde (5 g) in THF (100 nlL) at -40C
waoinaen41368 r ogen. The resul ting sol uti on was waP@EdBR@S/050925

room 25t enperature and stirred for 4 hours.

a- Hydr oxyi sobutyronitrile (agetone cyanohydrin, 6.50

nm.) was then added, and the reaction m xture was

stirred at 25C for a further 12 hours, then quenched

o 2N 0 SRR 5 s
pufiifidd ©r Rabhaictaeiapanagreshy, Cheon prdénmbtet 6)(3% Bu@a ctilm&ohexane.

purified by flash silica chrogataography tio .
Purg Estight Vo3 an0sH 2 GAECS 10 AL BHcx AR %%h propBeBHgetonitrile

as M@él@u@éé@@ﬁr@fli%g s&l@dlﬁéd’&?ﬁﬁndlﬁ ﬁi%l%gwhlte solid (3.40 g, 57.4 %).
2- am no- 2- ( 4- chl or ophenyl )acetonTtrile as a col ourl ess

ITHAVMR (#A0.d B MidL.i PElspd | 8A (Stasdd 8 (t1d, gi 420 a78Ai(2ld, m), 7.39 -

74§?ggd 3.40 g, 57.4 9% . 51H NWR (400.13 MHz, CDCl13) 6

185 12H, s), 4.82 (1H, s), 7.30 - 7.34 (2H m), 7.39

- 7.43 (2H, m. Internediate 5. tert-butyl

4 ((4 chlorophen I)(cyano)neth Icarbannyl) 1 (7Hoyrro

e-tetramethyluronlu

m hexaf | uor ophosphate ( U, 0. 456 g) was added to
4-(tert- butoxycarbonylanﬂho)(ﬂ (7Hpyrrol o[ 2, 3-d] pyrim

i din-4- yl)piperidine; 4 clar bgixy!l Ec aggg(jlnternediate

1) (0.361 g), 2-am¥g IN"C r )acetonitrile
(Internmediate 4) (0 g)}% d N—e hyl di i sopr opyl am ne

(0.523 15 nm, 3.00° nol) in 5 nL) at 25C. The
resulting solution was stirred MNat 50 C for 1 hour. The
crude product was purified b change

chr omat ogr aphy, using an SCX'col i The desired
product was eluted fromthe c sing 7M NH3/ MeOH

and pure fractions were evaporatedH o dryness to

d
OGP S NS Nttty e hoxa lssopbosphips (HATU,
0.450kpwis Bdddno 4=(3eri)-Pitoey daﬂaoayﬁmu@w -C- pwfrabpz aa];fynmldm 4-
white solid (0.343

yl)rzlog@dle@r’ﬁ%myl@zégmm e 1) (0.361 g) 2 ammo 2 (4-
chlorophenyl)acetonitrile (Intermediate 4) (0.167 g) and N-ethyldiisopropylamine (0.523

mL, 3.00 mmol) in DMA (5 mL) at 25°C. The resulting solution was stirred at 50 °C for 1
hour. The crude product was purified by ion exchange chromatography, using an SCX
column. The desired product was eluted from the column using 7M NH3/MeOH and pure
fractions were evaporated to dryness to afford tert-butyl 4-((4-
chlorophenyl)(cyano)methylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-
ylcarbamate as a white solid (0.343 g, 67.3 %).

MS m/e MH" 510.
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87 Internediate 6: tert-butyl
4- (2- am no- 1- (4- chl or ophenybet hyl car banoyl) - 1- ( 7Hpyrro
wo o®2/08756s pyri m di n-4-yl) pi peridi n-4-yl car banet BGBRIR/050925
Cl RaneyTM ni ckel (0.257 g), was added to tert-butyl
4- ((4-
schl or ophenyl )(cyano) nmet hyl cgar banmoyl) - 1- (7H pyrrol of 2,
3-d] pyrimdin-4-yl)piperidin-4- ylcarbamate

Int%hﬂ&?iﬁf@e@il t@‘}’t_eb’l%l lé(-%-gi'n?n(g)l (.4 Qh%rgﬁﬂalylkm}mmovl) 1-(7H-

UoJd IIL) WasS auucd. TS 1 XtUuUre
pyivaio | pBad] pdriutidiar4-gl) piplelidim4oficarpdmagen and stirred for
48 hours. The reactloI(Ile xture was filtered through

celite and the sol vent ewapomated to dryness The
reacti on m xture was evapor atjled ﬁo d s and

redi ssol ved in DCM an ed W th water
(125 nL). The organ s bed ver MySO4,
filtered and evaptratéd to af crude product,

tert-butyl 4-(2-am no-1-(4-
chl or ophenyl ) et hyl car banoy1) - yrrol o[ 2, 3-d] pyrim
i di n-4-yl)piperidin-4- ylcar amat e a col ourless gum

(0.514 g, 100 %9. This materi used crude in the
next step wi t hout further pur| |caﬁ on. 15 M5 me M+
- et hyl

7,1 b
Raﬂeycyﬂlﬁg%le(ggs ?&?tﬁ’gasf‘dﬂecdto @85’;%4{ A sol ution of
chlb%hér%@)?cﬁno Iﬂétﬂyl@érbﬁﬂ’(ﬁill) 1@ sl- AR 2t30d By Shiidih &y piperidin-4-

sol ution “of tert

ylcmWWdémﬁemediamaSX (Dééﬂ kgd%yq:th%@l (Bomg). Amaionivet frydraxide (0.039
mL-SE as(aagfeodnﬂf}us% tur ﬁ[&g&{fgﬂi@% %gl‘ig(gl -lrﬁfleu %éﬁ” Hﬂg(red for 48

Uthﬂ was S |rre

ho@Bl THeat autivA ngix (kS wad filtkred thABugh celite and the solvent evaporated to
2009/ 047563PCT/ GB2008/ 050925 88 171.2 mmol ) was. adde

dryppis. TBS [FREFHYMEGIE 738§V Resated {q qlréfaesaﬁad 5€fd|1§§$\}éfdd trbD@M (R00
T d
R PRS A E SH R LARe SLMEE, B Aere

andaevchpbiagedao géivrderhdy produwetstewetsingddl-(@-drhinsalt-(#-at ed bri ne

h dried | d d. ..
chibg 86% NS N el Mvhh: 43"ginsridings
ylcQﬂHamaf@Hs% c%ld@lte%r %Lﬁ‘ﬁ (0881 Puiofol, EhRYmAtbRARvaRiUstErude in the

chr omat ogr aphy, ution gfadi ent 10% Et OAc 1 n
neytsehexthoet fuPtheepdrifaatipons wer e evaporated to dryness

l-tert-butyl 4-ethyl 4-

Mst%alg%?pﬂﬁl di ne- 1, 4-di carboxylate (20.8 g, 51.6 % as
a yeIIow oi . 1H NVR (400.13 Mz, CDC13) 6 1.33 (3H,
t), 46(9Hs)196-200(2Hm) 04 - 2.08

Inteunledlﬂte 7:3-tept-butyl 4<ethvid- mmnmeruu(_qam dwarngvlate{ 2H,

q). 10 0

=N

A solution of LDA (107 ml, 214.01 mmol) was added to a stirred solution of tert-butyl 4-
cyanopiperidine-1-carboxylate (30 g, 143 mmol) in THF (250ml) at -78°C, under nitrogen.
The resulting solution was stirred at -78 °C for 30 minutes. Ethyl chloroformate (16.37 ml,
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Internediate 8: 1-tert-butyl 4-ethyl

4- (am nonet hyl ) pi ueri di ne-1, 4-di car boxyl ate 0 0><NH2
wa20M904B36O X Pl ati num(1V) oxide (0.724 g, 3. 19p@moB2008/050925

and 1-tert-butyl 4-ethyl 4-cyanopiperidine-1, 4-

20di car boxyl ate (Internedi atg 7) (99, 31.9 nmmol) in

acetic acid (100nm) were stirred under an atnosphere

of hydrogen at 5 bar and 25 C for 1 day. The crude

I t
1768 B R Sadel TR BRubl Qo Gt A AN LlIE A igfip room
tenqmramre ThEhmodeﬁ hnetﬁirqowmmchmmeﬂl mmdteﬁrmmhp(zsmnumn
i ng 7M.NH3/ MeOH and refractlos. re evapora

extfa(gtqgl?\yﬁéggl\{l &ngftlfleoq)rga@c BCF WBMNW vg\fll\ﬁ%ﬂturated rine EIO% ml) then

drlgc%vaéﬁm}, mﬂn)eﬁ 'aﬁ@ Ebﬂiopﬁecﬂ-‘w‘lefj}r& ﬁ{etb?ﬁﬁél rﬁﬁt@n&ﬂas %%r&:%e oil. This

a colourless oll H NVR (400.
ma&rllll RS puriﬁeZISDy(iEﬂlh sifica cmowtegra.pltw el(uabia graﬁ;enal(lf/i RtQWc in

1s0§g>@1}e PéJIgF %rﬁ;itioné)v@ 2,39 &%’E{ to%)r)ﬁfss(‘rﬂ_afféoz 1 te%—@u‘%ﬂg ethyl 4-

cydnd @éﬂ@lﬂh-ﬂtéﬁd@arbﬁkmﬂe (20.8 g, 51.6 %) as a yellow oil.
4- (am nomet h bpi peri di ne-4-carboxylate 0 0 ><NH2 N H

THRYMRIGE0 |8 MIge.i RCHM .1@3435@@4@@{2)@96 1300 PHgra), R.04 -
b
2 OW%H%%%%C’HIE% @}f)si)%:)dgr |%|M1n{92 n}el)t gl&(b:éz%b@yl ate

(Internmediate 8) (7.6 g, 26.5 mmol) in

Intermediate 8: 1-tert-butyl 4-ethvyl 4-(aminomethvDpiperidine-1.4-dicarboxvlate

Platinum(I'V) oxide (0.724 g, 3.19 mmol) and 1-tert-butyl 4-ethyl 4-cyanopiperidine-1,4-
dicarboxylate (Intermediate 7) (9g, 31.9 mmol) in acetic acid (100ml) were stirred under
an atmosphere of hydrogen at 5 bar and 25 °C for 1 day. The crude product was filtered
through celite and the filtrate purified by ion exchange chromatography, using an SCX
column. The desired product was eluted from the column using 7M NH3/MeOH and pure
fractions were evaporated to dryness to afford 1-tert-butyl 4-ethyl 4-
(aminomethyl)piperidine-1,4-dicarboxylate (7.59 g, 83 %) as a colourless oil.

1H NMR (400.13 MHz, CDC13) 6 1.27 - 1.28 (3H, m), 1.30 - 1.37 (2H, m), 1.41 (2H, s),
1.45 (9H, s), 2.10 (2H, d), 2.78 (2H, s), 2.91 - 2.97 (2H, m), 3.89 (2H, s), 4.21 (2H, q).



10

15

20

5di oxane (35mL). The resulting solution was stirred at
20 C for 3 hours. The crude product was purified by
w0 ocv9pxshange chromat ography, using an SCX col pomGBId18/050925
desired product was eluted fromthe colum using 7M
NH3/ MeOH and pure fractions gpere evaporated to dryness
to afford et hyl
4 (am nonet hyl ) pi peri di ne- 4- carboxylate (3.34 g, 67.6
a?ey il ). a'nﬁdbgl t é- < rl} ’1%%%3) 6
d), 2.65 - 2.72 (2H, n), 2 o7 (2H, s) 2.94 - 2.99
(2H, m, 4.21 (2H, qg). Integmedi ate 10: et hyl
4- (ani nomet hyl ) - 1- (7HPyrnol 032, 3>gigpyr i mi di n- 4-
ybpi peri di ne- 4- car boxyl at e yl di'i sopr opyl am ne
(3.70 M, 21.26 nmmol ) was ad o ethyl 4-
(am nonet hyl ) pi peri di ne- 4- carmoxylate (I nternedi ate 9)
(3.3g9, 17.7 mml) and

pl’f?f%hll)‘ 8]5 %M A %?ei Wi;lllﬁnl %&b@f 42d€ﬁﬂ Waktert -butyl 4-ethyl
f
4-(3hido %a@)&) Oitfnel P4- dic%rﬂ?)‘%%fée ﬂﬁ&?m@ﬁﬁ%%ﬁ{f@%gzl%nééﬁﬁwl) in

pur| I on exXchange romat ogr a an
dioSaK (Géfnﬂj)'rﬁhe Tdseltingsoluadn prasdiuctd awdd °€l fot 8 dotirsofthd ¢rede product

wa@ﬁ%ﬁ%ﬁyeﬁggézwﬁ gbml%ggga? p%srugg %g&% PW\AIEIrhe desired product
wad ORRAARAR ﬁ?&%ﬂn@%&%bﬁﬁﬁﬁ?@d&ﬁ{ and pure fractions were elvaporated to

(am nonethyl )-1-(7Hpyrrolo [2,3 -d]pyrimdin-4-yl)p
drynpsseto |aﬁbrdeethylcﬁa€am1m¢ytthyléplpalcbee g§-cad®x9ipteas. 3 H oV §o) as a
1%) 17\ 1H NMR (400.13 MHz, DMSO-d6) 6 1.22 m,
yelpW a9y ), 3.23 - 3.30 (2H ), 4.15 (3H, t), 1.44

1H(1\2MR @po. 141\319z -CBCBI §-1.28 443¢ B39, m, 1.28--0831 @2H, niy) 2.12 (2H, d),
265 272(2H m), 2.77 (2H, s), 2.94 - 2.99 (2H, m), 4.21 (2H, q).

Intermediate 10: ethvl 4-(aminomethvD-1-(7H-pvrrolo]2.3-d]pvrimidin-4-

(@)
—\
O/éﬁ\NH
N
Nﬁﬁ
N
NT N

N-Ethyldiisopropylamine (3.70 ml, 21.26 mmol) was added to ethyl 4-

vl)piperidine-4-carboxvlate

(aminomethyl)piperidine-4-carboxylate (Intermediate 9) (3.3g, 17.7 mmol) and 4-chloro-
7H-pyrrolo[2,3-d]pyrimidine (2.72 g, 17.72 mmol) in DMA (35ml). The resulting solution
was stirred at 60 °C for 18 hours. The crude product was purified by ion exchange
chromatography, using an SCX column. The desired product was eluted from the column

using 7M NH3/MeOH and pure fractions were evaporated to dryness to afford ethyl 4-
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- 2.07 (2H, (1H, t), 7.16 - 57.17 (1H, m, 8.12 (1H

s), 11.67 (1H, s) Ms me M+ 304. Internediate 11:
WeE@bdvglo47563 PCT/GB2008/050925

4-((tert-butoxycarbonyl am no) net hyl )-1-(7H pyrrol 012, 3

- dIpyrinidin-4-ybpiperidingxﬂ car boxylate 00 ON O

\N HXHio D -tert-butyl dicarbonate (470 ng, 2.15

nmol ) was added to et hyl

- : P i
By PR B D B Pl B R, os
% )rmalbrigandlid.r i et hyI amne (0.300 m, 2.15 mol) in DCM

(210nmL) . The resultin uspensj on S st red a
HORIRIDO | SRBEE APUSE Fop 152 BE: O 116 173I2H: Bn. Bk 308 (21,

Vg7 (i ) edo S DGMA( B0 by, 424, s 1H, 1), 7.16 -
m)’segﬁ nt’iLH1 ?/""3*303( E}%\/I (%8( mgl)aﬁ%wsatup%?em 659( v, 7.16
7.1(75©Hnm),.8.II21(éPb|sgérln66’ (IlHyér was dried over |\/g504

ilte nd evaporated. The crude product was
M W]}Aﬁggogy flash silica chromatography, elution

gradient 20 to 100% Et OAc in isohexane. Pure fractions

wer e evaporated to dryness to afford et hyI
Intle diateak 1l ethal 4-(sent-hatoxvearbonylaming - (7 yiwolohd
' ' gtrboxyl ate (468 ny, 53 9 %

§lidified on standi ng. 1H
22 (BH, t), 1.36 - 1.38
(2H, d), 3.13 (2H,

NVR (400.13 MHz, DVBO d6)06 1.
(9H, ), 1.42 - 1.49 (2H, n)
d), 3.20 (2H, t), 409%9¢ ", 4.45 (2H, d),
6.58 (1H, d), 6.94 (1H, Y161 (1H,7d), 8.13 (1H,
d), 11.65 (1H, s). M5 nf el MH]404. I nt ermedi at e
12:

4- ( (tert-butoxycarbonyl am np) nmet hyl )-1-(7H pyrrol 012, 3
- dlpyri m di n-4-ybpi peri dyfies rboxylic acid 00

N
N
N g

Di-tert-butyl dicarbonate (470 mg, 2.15 mmol) was added to ethyl 4-(aminomethyl)-1-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxylate (Intermediate 10) (653mg, 2.15
mmol) and triethylamine (0.300 ml, 2.15 mmol) in DCM (10ml). The resulting suspension
was stirred at ambient temperature for 2 hours. The reaction mixture was diluted with
DCM (50 mL), and washed sequentially with water (50 mL) and saturated brine (50 mL).
The organic layer was dried over MgSOQy, filtered and evaporated. The crude product was
purified by flash silica chromatography, elution gradient 20 to 100% EtOAc in isohexane.
Pure fractions were evaporated to dryness to afford ethyl 4-((tert-
butoxycarbonylamino)methyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-
carboxylate (468 mg, 53.9 %) as a colourless oil which solidified on standing.

IH NMR (400.13 MHz, DMSO-d6) 6 1.22 (3H, t), 1.36 - 1.38 (9H, m), 1.42 - 1.49 (2H,
m), 2.05 (2H, d), 3.13 (2H, d), 3.20 (2H, t), 4.09 - 4.14 (2H, m), 4.45 (2H, d), 6.58 (1H, d),
6.94 (1H, t), 7.16 (1H, d), 8.13 (1H, d), 11.65 (1H, s).

MS m/e MH" 404.
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Li t hi um hydr oxi de nonohydrate (0.556 g, 13.26 nmol)
was added to ethyl 4-((tert-

wGbawoxisear bonyl am no) met hyl ) - 1- ( 7H pyr r ol o[ 2, BeGBR008/050925
i di n-4-yl)piperidine-4- carboxylate (Internediate 11)
(1.07g, 2.65 mml) in water ¢;6.25 m), THF (25 nl) and

et hanol (25.00 ml). The resulting solution was stirred
at 20 C for 1 day. The reactlon m xture was dil uted
dlmimtdlmn-xﬂhﬁmr@ddhe-aedaeﬂowﬂcmcﬁt OAc (3 x 50 m_) 10 The
organi c extracts were shed with saturated brine (25
filtejfed and evaporated to
afford desired product
4-((tert-but oxycarbdi@l
ic acid (0.628 g, 63.1 i'te>foam 1H NMR
(400.13 MHz, DVBO-d6) 6 1N36 (9H s), 1.44 - 1.51 (2H,
4.43 - 4.46 (2H, m, 6.164/( 6.84 (1H, t), 7.21
(1H, s), 8.16 (1H, s), % s) MS mie M+ 376.
N_

Int‘éﬂ‘ﬁlgdlﬁ{eoﬁc 4( :
m.) then dried over My
(7H-pyrrol of 2, 3-d] pyri m di n- 4 Mrldl ne- 4- car boxyl
1.99 -2.04 (2H, 15m, 13.14 (2H, d), 3.25 (2H, s),
Internediate 13: (S)- te

(4-(1-(4-chl orophenybet hyl car banoyl) - 1- ( 7H20pyrrol 012,

Licuf R TS o B35 S At TR BB G o

butp@id:aﬂﬂiﬁytammo)methyl) 1-(7H- pyrr010[2 3- d]pyr1m1d1n 4- yl)plperldme 4-
(tertbut o car bogﬁl am_no) nmet

| . 3-
carp Y HITPTOOHE) gh Dy (AR IO D AR D9 6> Bl d IF 23 1 and
eth%lluglt(?f ?‘g tI‘ﬁe F&hit Sg%ﬁg wal s@rr&f@tl 20°C for 1 da%.OThemrrg?%tion

| or ophenyl anam ne (0.093 g,
migng ﬂsREl«&te((Dwﬁli BtOAc (2[) 180) am:bW)tshed Wit {10261 L et he2fs@eous

it ...The. I t | ut
wag gt ol BHSHRIM Sl SR B Ble e ited i FIQAC B 3b mo,
Thé %aﬁ?&%&ﬁrﬁ]&@w‘éw WAL IR AR rats bige @R n%%h&?hﬁé’ﬂ“ove?'ﬂ@gsm,
desired product was eluted fromthe col unm using

filtpned ﬁafrh ovaporeer f@wéfordr;ﬂﬁsuedmodrueilﬁ((é@t bytopeeaghamnylantieo)methyl)-1-
R AR DB R ke PR BR A B RP DS o

whtt@f&thyness to afford (S)-tert-butyl (4-(1-(4-

S LS R A g8 o

m),glﬁr%/%t}ﬁsd)as E?Lﬁ%‘r g%%satqggb %43?%{%8# Y2z (}‘ﬁ,et‘i 7.21 (1H, s),
8.1ﬁlﬂHf§.)pBl 8DALH, s)
MS m/e MH" 376.

Intermediate 13: (S)- tert-butyvl (4-(1-(4-chlorophenvl)ethvlcarbamovh-1-(7H-

pvrrolo]2.3-d]pvrimidin-4-yl)piperidin-4-yl)methvlcarbamate

SN
N XU N
jonTle)
C1
N

=
TZ o
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1H NWR (400. 13 MHz, DVMsO-d6) 6 1.37 (9H, s), 1.38 (3H,
d, 1.48 - 1.55 (2H, m, 2.17 (2H, d), 3.12 - 3.36

W@ 4dd9/omdse3 4. 28 - 4.34 (2H, m), 4.95 - 5.03 (1HCTEB2008/050925
6.65 (2H, s), 7.23 - 157.24 (1H, m, 7.35 (4H, s),
8.10 (1H, d), 8.18 (1H s), ¢bl.94 (1H, s). M5 me Mt
513. Internediate 14: ethyl
4- (4-chl orophenyl) - 4- (met hoxyi mi no) but anoate ,0 C

HASTG S R M R AR f5H 0™, 1 76
butﬂﬁj&ia}b(mlyﬂlnﬁﬁm)mﬂnh}d)ifl o atyero(d)2 47cﬂpyﬂlmld31ﬂ=4%9)pmmld)nei-44

carho AN BRE R 22 Eed RASAN  Veld e gy Bethanamine
(069208 @mfé{o {0 DRBA ¢0' J1usRE: 3071 *ntIBHtAe( m@ﬁL) at 25°C under

conctent r at e by evaporation then purified
nitwighi. déhca brudtinet sogriaphyas seimad ang) W fdr 41HdilrSTBh!EcIude product was

b SR ANl A ASILRIR MR, ZPERRI AL el ARt was

eluéed(fﬁnﬁ HcQoPE 03Ag nibtHafBL REXMIATHIOTOW R G@rﬁb@ed(tily p28ng the
% as a colourless oil. 1H NWR (399.9

me@@c_)_lgs)ohgmll thpuglBpsilicy- sugpostgd cabonaty colgnmlTleHud@ product thus

bl pla? vapbtared by &l ftlora frlrliilin @la-d: 50 (21

chlérdpﬁe@njearmlﬂmlyom 4(mqiyh@m[2 md]p;)rbﬂidan¢4y¢)pqx%t1d1nl4-A 0
OH C Lithium hydrOX| de (0.632 g, 26.40 mmol)

yl)@é%&arhm@#‘e( Hor'ts 8 VakasaFotourlssagusn| Lhis watesiak Wé@tm%f‘ﬂ directly
but t
in i B R Ry oY L Py £ n THE (30 i)
1 HaviRygDe 3 (Veaz YISOFdre & B3TIQH g 138 (i, oy, hwéss- 565 (2iedn), 2.17
t t fo t fi i
1o O HETORR B AL ARy AR (25 (P Bt 723 -
7. 28X 1 987#{4@1 ‘é’?%hl@ctllﬂﬂ H)‘l sbrsi e, )1 194 (pyey. MISH and
evapor at ed
Mt oMbp ey 1) - 4 (rret hoxy| m no) but anoi ¢ acid (1.520 g,

95 9% as a col ourless solid.

Intermediate 14: ethvyl 4-(4-chlorophenyl)-4-(methoxvimino)butanoate

4-(4-Chlorophenyl)-4-oxobutanoic acid (2.0 g, 9.41 mmol), methoxylamine hydrochloride
(0.982 g, 11.76 mmol) and sodium carbonate (0.472 ml, 11.29 mmol) in ethanol (30 ml)
were stirred and heated at 80 °C for 4 hours. The resulting mixture was allowed to cool to
room temperature and filtered. The filtrate was concentrated by evaporation then purified
by flash silica chromatography, eluting with 13% TBME in isohexane. Pure fractions were
evaporated to dryness to afford ethyl 4-(4-chlorophenyl)-4-(methoxyimino)butanoate
(1.790 g, 70.6 %) as a colourless oil.

IH NMR (399.902 MHz, CDCI13) 6 1.23 (3H, t), 2.53 (2H, t), 3.01 (2H, t), 3.98 (3H, s),
4.11 (2H, q), 7.33 (2H, d), 7.58 (2H, d).

MS m/c MH"270.
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i olH NWVR (399.902 MHz, CDC13) 6 2.61 (2H, t), 3.01
(2H, t), 3.99 (3H, s), 7.34 (2H, d), 7.58 (2H, d).

WO ndoewBas at e 16: 4- am no- 4- (4- chl or ophenyl ) bupemeB2@i8/050925
NH2 OH Cl
154- (4- Chl or opheny1) - 4- (met haxyi m no) but anoi ¢ aci d
(Internediate 15) (6.28 g, 26.00 nmmol) in
tetrahydrofuran (8 nl) was cool ed, under an atnosphere
of N2, in an ice-nethanol bath then treated dropw se
wi th borane-tetrahydrofuran conplex (1.0Min THF) (26

IntetmediateOrF: @n@l dhlavophemylpds(neth@fvimithoybutihei.acikhe
resulting soution was allowed to warmto room
tenperature, stirred for 1 hout then heated at refl ux
for a further 6 hours. 20 Af,(,e(P cooling in ice-water
the m xture was treated V\/lth|vvater (6 m ) dropw se

with stirring over 10 @ e ARt ur e was agai n
no

allowed to warmto roo eratur and stirred for 2
hours before evapor aj e bul k of the solvent. The
resi due was then cooled in ice-water and 50% NaOH( aqg.)

Lithieinmiy)dreed de ). @ 20p Ri6si® mambh vetsiaddédig. onTipertroasa PO i°@gto a solution

of ThekELEeHRRo b5t BipdradPulions ahterRieabe Wl e 6.60
mnkSIPR 161?}%130 Imedne %&@éﬂ(gd nfBXtha @és%lti’h%rsglu\ﬁ%ﬁ Red sWrtdat room

wat er foll by brine, dried over
tena@wmzfms@t;@@ﬂ@sm@aﬁ@a@m gilga H@S@d eaﬁﬁ@bt@iﬁapb A &M (2X). The
co ! ﬁing(ll \;gtra%fsa\gnerg gxfashe[(,dﬁ \gff‘lllq {)Iql’rl O%IQ §@§ IhCP %éora}egg %ive 4-(4-

chlmtdphagﬂ) ﬂ%ﬁlbfh@f(ylﬁﬁﬁd))fau{éﬁblb @.Bld (1 H2N|§.3,’R9i 3@38 9Q3lolvHss sohd

1H:NMR &3%90%\4&3 (‘Q%CB) g29§ﬂ (n¥[IHt) Wl (éaH A3 3(92%{3H?3)S) 77'54iéH d),
75§%%k1[ %I}) 5 M5 me M+ 200. Internediate 17: tert-butyl
' 4- chl or opheny1) - 4- hydr oxybut yl car banoy1) - 1- ( 7Hpw
rol 012, 3-di pvri m di n- 4-0) pi peri di n-4-vi carbamate HO
Intermediate 16: 4-amino-4-(4-chlorophenyl)butan-1-ol
NH

2
OH

Cl
4-(4-Chlorophenyl)-4-(methoxyimino)butanoic acid (Intermediate 15) (6.28 g, 26.00
mmol) in tetrahydrofuran (8 ml) was cooled, under an atmosphere of N, in an ice-
methanol bath then treated dropwise with borane-tetrahydrofuran complex (1.0M in THF)
(26 ml, 26.00 mmol) over a period of 20 minutes. The resulting soution was allowed to
warm to room temperature, stirred for 1 hour then heated at reflux for a further 6 hours.
After cooling in ice-water the mixture was treated with water (6 ml) dropwise with stirring
over 10 minutes. The mixture was again allowed to warm to room temperature and stirred
for 2 hours before evaporating the bulk of the solvent. The residue was then cooled in ice-
water and 50% NaOH(aq.) (6 ml) added dropwise with stirring. The resulting mixture was
stirred and heated at 90 °C for 4 hours then cooled to room temperature and extracted with

Et;0O (3X). The combined extracts were washed with water followed by brine, dried over
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1 00- (7- Azabenzotriazol -1-y1)-N, N, N , N -tetranet hyl uron
i um hexaf | uor ophosphate (166 ng, 0.44 mmol) was added

W@ o000i0aT1568 Se t o PCT/GB2008/050925
4- (tert-butoxycarbonyl am no)-1-(7H pyrrol o[ 2, 3-
d] pyrim di n-4-yl)pi peri di ne-gl carboxylic acid
(Internmediate 1) (150 ny, 0.42 mmol ), 4-
ani no- 4- (4- chl orophenyl ) butan-1-ol (Intermediate 16)

M%@n‘%ﬁ o %onﬁfmg%wgq?ﬁé\?gq cgll SERE OB tﬁ{%%‘f' { 90(?? 1.2 %) as

a cdloanédsf viscouwad vﬂnd:lr weduset] withoG fuetheSpuitficagorn.hen

R oy M %&é@éﬁ‘ﬁé&ﬁ%‘%‘e@r P3AT3ror. dndnga 367 (1,

m)V\g E@ ‘.’)‘@tl?[Ha&Sj 7055 @@1 Hyd;ejo mto afford tert-butyl
chl orophenyl 4-hyd oxy utyI car banoyl) - 1- ( 7Hpy

MSrméiM[HZEOd] pyri midin-4-yl) pi peridin-4-yl car bamat e

(152 ng, 67.4 % as a creamsolid, which was used

wi t hout further purification. 201H NVR (399.902 Mz,
InteMREdiak 1]7 49rt(bllﬂ71 4- @l)-(4 dh16€sphbn ¥H- 4(-1%‘ﬂrombut$lc9%mﬂmqﬁl (7H-

(4Hrr) ~38 - (',rr),351-3()1',rr)

-4- ridin-dpiparbpmate 4. 76 (1H, q),

6.65 (1H, m, 6.95 (1H ®), 7.20 (1H, m), 7.33 (4H,

s), 7.89 (1H, d), 11.78 (DH, s). M5 mle M+ 543. WO

2009/ 047563PCT/ GB2008/ 050925 95 Internedi ate 18 :

tert-butyl o
¢ et hy) car banoyl) - 1- ( 7Hpy
1) Bi i i N4yl car bamate HO
O

4-(1-(4-chl orophenyl
N
N7\
(0
N/E

rrol 012, 3-di pyri m di'n
O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (166 mg,

0 HO

0.44 mmol) was added portionwise to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 1) (150 mg, 0.42 mmol), 4-
amino-4-(4-chlorophenyl)butan-1-ol (Intermediate 16) (83 mg, 0.42 mmol) and N-
ethyldiisopropylamine (0.087 ml, 0.50 mmol) in DMF (2.0 mL) at 20 °C . The resulting
solution was stirred at 20 °C for 3 hours then quenched in water (10 ml) to give a pale
yellow ppt.. The precipitate was collected by filtration, washed with water and dried under
vacuum to afford tert-butyl 4-(1-(4-chlorophenyl)-4-hydroxybutylcarbamoyl)-1-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (152 mg, 67.4 %) as a cream solid,
which was used without further purification.

IH NMR (399.902 MHz, DMSO) & 1.40 (11H, s), 1.69 - 1.74 (2H, m), 1.93 - 2.09 (4H, m),
3.38-3.43 (2H, m), 3.51 -3.61 (2H, m), 4.19 - 4.27 (2H, m), 4.38 (1H, br s), 4.76 (1H, q),
6.65 (1H, m), 6.95 (1H, s), 7.20 (1H, m), 7.33 (4H, s), 7.89 (1H, d), 11.78 (1H, s).

MS m/e MH" 543.
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0 d-,N, -

0- (7- Azabenzotriazol -1-y1)-N,N,N , N -tetranet hyl uroni u
wondwenafskaior ophosphat e (148 ng, 50. 39 nmol ) waBCEIBews/050925

in one portion to a stirred solution of 4-(tert-

but oxycar bonyl am no) - 1- (7H 4 rol o[ 2, 3-d] pyri m di n-4-y

| ) pi peridi ne-4-carboxylic acid (Internediate 1) (134

ng, 0.37 nmol) and N-ethyl diisopropylamne (0.077 L,

ﬁgrtﬁédlm t!ept N lﬁ%l '(Jr-)chloIBlﬁhéHV})tfﬁgdme@&f@?ﬁﬂnmﬁﬂ-ﬁH-

alll 1T10="2Z=" (4= CI1T O OPTICTiyl ) €l T1allul [AVAR IronT)

DVfr@RfBI,Mmt)vrlﬂ:ﬁ&ﬁlcﬁwBﬂm@ndﬁeé vﬂ&%ﬁﬁﬁﬂaﬂ@04045 for
preparation). The 10 d solution was stirred for 16

hour s at roomtenperature TI‘CG [ngture was partitioned
bet ween et hyl acetate Z@m bi car bonat e
sol ution. The organic yerH % twice with

wat er and then bripne~Fhe organi ¢ solution was dried
over magnesi um sul ate, filter®d and evaporated. The
resi due was purified by fl asﬁ\y Il ica chromat ography on
silica using gradient elution (1% nethanol / DCMto
15% met hanol / DCM . Product §cont ai ning fractions
were conbined to give tert-butyl =

- A ez L R IR RN Rr-tetramethyl hexaflporophosphate (148
ﬁry roxyet hyl ca%grmy%\r e%a&ep%?fgnglm FAPOOPIosPH; ate (148 mg,

0.39 yhhpl) peas euﬂldnd m meqmrﬁuarmmestMEzolrmgpn 8f)4%ertas

but((:)gﬁlz_i:%%%nyfafng fﬁrrf) gﬁﬁpyrgmz{HZZi y%ﬂ?g}gﬁ ?.'e)]fboxyhc acid
(In?er%?ediaté 12@1 3(4%@ 01’)7 m?loz')%n% I‘éf-eg@lc(u%g%roﬁ?}'am%eqa 077 @nl@l) 44

mn@o]l)—[n NyP @8 n1]4) T jne{mlst)lre was t@@te(dlwth gfdmlg() 2fﬁ47-_ch((E®he)1yl)ethanol

AhC t di ate
0(1§§ '19 i % ﬁlnPOJ[gCCé_E nq, R{Q%(l;lcfgélrg %’osﬁfl |U§288%;)&%&)r4§? I prepara 1on) The
darkRbRikiopReR ¥lingt RPABG3LS at fbnt quj%ﬁtulﬂam?he( thix@3@ wis partitioned
16. 68 nnDIE was added in one portion to (tert- 5

bethyigebsirbads mrﬁqﬁéqmownbwwm‘éwwm a'gﬁﬁfﬂaélcdéi’f‘d was
waéﬁ'ea 't ﬁ:e%gflg? %@%RB{@@ STy %icbs%ﬂﬂIo% WAL dR4 Jer rﬁaé}lesmm

res t I Ng suspensi on was
sul@te lfﬂtxed:damd&ﬁ)alﬁrfttedl T rboducswasTiheifrod dytfiash sitiicx t:]moma‘lmglphy

o S AR L S0 A1 305 i
COI%%I%IH%&%U@I@W%%EQI‘B%@QO Eﬁfe@&{ 9[1%1 ﬁ@ ARhidYd r%)hen yD)-2

rt-but oxycar bonyl ani no) | or ophe ) pr opano
hydrorydillyl@4Bargoyl)-o-(12Sydfolag, 3ad]py1amgbn-§q,ﬂ)p¢per1ﬂl-ﬂ1 -yl arbamate (152

6) 6 1.36 (9H, s), 2.71 - 2.74 (1H,
mgﬁ‘?% a?%hﬂeséd%(f 3, 5(7 (3H, )s) 4.91 (1H, él)
'H NMR (685D Mblz, DM8O- &6 Bll 4@ OH7 s #9.961H, 120M1H, M)Z3. @ES%B (4H, m),
312; HPLC t 7'mn. Intermediate :
4. 2%8)4 gﬁe@ﬁ/m):ﬂ anr ﬁ§8$21c14m¢rﬁ Dt ophénlH)pk aplérr&ai‘bQH m), 7.33
A I ALY 9804 (11, 5), 11.65 (1H, br, s) m/z (ESI+) (M+H)+ = 515; HPLC tg =
1.99 min.
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NH2o C 15 Hydrochloric acid (4.0Min 1,4 D oxane)
(4.18 nm, 16.73 mmol ) was added in one portion to
W@ 3)oooetshy | PCT/GB2008/050925
3-(tert-butoxycarbonyl am no) - 3- (4- chl orophenyl ) propano
ate (Internediate 19) (1.05g¢ 3.35mmol) in DCM (20 nl)
at 20C. The resulting solution was stirred at 20C for
5 hours. The reaction mxture was evaporated to give
: yRgopanoate
y C C T2 9% e solid. 1H
cthNFbl(e'iiQBI)ﬁ)ﬂ‘dIﬂDateDl\/BO d6) 6 2 98 - 3.04 (1H m, 3.16 -
3.21 (1H, m, 3.58 (3H, s), ,4.62 - 4.66 (1H m, 7.50
- 7.52 (2H, m, 7.57 -|7.59||(2H, m, 8.66 (3H, s). nlz
(ESI+) (MrH) + = 214;_H =171 mn. W
H | nt@ermedi ate 21:

g anj_ Ao +,pyrrol 012, 3- dl
@ ar boxani d(T) 3- (4-chl orophe
y

N, N, N ,N -tetranet hyl uroniu

exaf | uor o- phosphate (1.157 53. 04 nml added
quOHleg});lée é]gp%& @ﬁ 11%%8 mmols was adde% in one portion to ES) 3-(tert-

butéjc%a%&n %ﬂlﬁ?ﬁ)\@@f Emﬂh/dlpﬁ%ﬁg} 4ﬂac nbiteRY(M 0_4)911 f 51) and potassium

ar boxy c acl
carbbmite (0] git6€67]1)1m@ll) ig DNF 715 mipl Theanshltd\suspension was stirred at

0 S VSO SR ShireRDohin i 881 Bocsirgias Mul ilpebw AN EsGAR 50

mLf) %1th5wﬂk1n65tﬁﬁL) 5 ofEhMhy3 vaRIdRRd 3vdrdvigSO,, filtered and evaporated
Iorophenyl%propanoate % drochl oride) (Internedi ate

to aifp)rd (D-19thyh; @rtmtwsarbomﬂsmmm(ﬁ -chidtephangl)piepanoate (1.340 g,

plutiaon and 0
1285 % S R SRS THLS a8 olog Ry - 27
(11 R4, Wh@dS(}S(Qﬂyﬁm 3.8l I(M{VU)M'I%I\@I(}BFd) (B3x(2B0 dyL).38mH, d), 7.49
brine (50 nmL). The orgﬂ) | ayer was dried over MySOH4,
(1H,jd) ¢ efzd§ S, hpod B Iﬂb“%f@édeﬁkude product. The
crude product was purified by flash silica
chr omat ogr aphy,
Intermediate 20: (S)-methyl 3-amino-3-(4-chlorophenvl)propanoate (hydrochloride)

(S) - et hyl
3-(4-(tert-butoxycarbo
pyri m di n-4-ybpi peri di
nybpr opanoate O

0- (7 azabenzotri azoti<

cl
Hydrochloric acid (4.0M in 1,4 Dioxane) (4.18 mL, 16.73 mmol) was added in one portion
to (S)-methyl 3-(tert-butoxycarbonylamino)-3-(4-chlorophenyl)propanoate (Intermediate
19) (1.05g, 3.35mmol) in DCM (20 mL) at 20°C. The resulting solution was stirred at
20°C for 5 hours. The reaction mixture was evaporated to give (S)-methyl 3-amino-3-(4-
chlorophenyl)propanoate (hydrochloride) (0.850 g, 102 %) as a white solid. 1H NMR
(399.9 MHz, DMSO-d6) 6 2.98 - 3.04 (1H, m), 3.16 - 3.21 (1H, m), 3.58 (3H, s), 4.62 -
4.66 (1H, m), 7.50 - 7.52 (2H, m), 7.57 - 7.59 (2H, m), 8.66 (3H, s). m/z (ESI+) (M+H)+ =
214; HPLC tR = 1.71 min.
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elution gradient O to 5% MeOH in DCM Pure fractions
were evaporated to dryness to 15 afford (S)-nethyl
w2¢04/0§1563 t - but oxycar bonyl am no) - 1- ( 7H pyr r ol op@r/8Bajopps0925
rimdin-4-
yl ) pi peri di ne- 4- car boxam do)gs3- (4- chl or ophenyl) pr opano
ate (1.27 g, 82 %9 as a white solid. 1H NWR (399.9
MHz, DI\/ISOdG) 6 1.40 (9H s), 1. 99 (2H, s), 2.04 -

Int%r / )
dhﬁvrﬁﬁld-ln-a \Zlﬁ)lﬁélﬂtﬂlnacn ca(ibt?ﬁuﬂﬂ;lbl) 3d)l chYorﬁBhéWﬂperanoﬁte’Z?

(1H, t), 7.35 (4H q), 8;)4(1H d), 8.21 20(1H, s),
11.98 (1H, s). mz (ES/+)(MH+ = 557; HPLC tR =

2.12min. WD 2009/ 0475 / GB2008/ 050925 98

I nt er medi ate 22: (S) Qrt - Butytb

4-(1-(4-chl orophenyl Q%y?%bam)yl) 1-
(7H pyrrol 012, 3- df!

pyri m di n-4-yl) pi perldln 4- yI arban%te

1 \ >

kN/ \
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluoro-phosphate (1.157 g,
3.04 mmol) was added in one portion to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 1) (1 g, 2.77 mmol) and N,N-
diisopropylethylamine (1.006 mL, 6.09 mmol) in NMP (10 mL) at 20°C. The resulting
solution was stirred at 20 °C for 5 minutes. (S)-methyl 3-amino-3-(4-
chlorophenyl)propanoate (hydrochloride) (Intermediate 20) (0.692 g, 2.77 mmol) was
then added to the solution and stirred at room temperature for 3 hours. The reaction
mixture was diluted with EtOAc (100 mL), and washed sequentially with water (2 x 50
mL) and brine (50 mL). The organic layer was dried over MgSQsy, filtered and evaporated
to afford crude product. The crude product was purified by flash silica chromatography,
elution gradient 0 to 5% MeOH in DCM. Pure fractions were evaporated to dryness to
afford (S)-methyl 3-(4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamido)-3-(4-chlorophenyl)propanoate (1.27 g, 82 %) as a white
solid. 1H NMR (399.9 MHz, DMSO-d6) 6 1.40 (9H, s), 1.99 (2H, s), 2.04 - 2.07 (2H, m),
2.79 - 2.84 (2H, m), 3.56 (3H, s), 3.60 - 3.66 (1H, m), 3.67 - 3.70 (1H, m), 4.20 (2H, t),
5.20-5.26 (1H, m), 6.73 (1H, d), 7.13 (1H, s), 7.27 (1H, t), 7.35 (4H, q), 8.14 (1H, d), 8.21
(1H, s), 11.98 (1H, s). m/z (ESI+) (M+H)+ = 557; HPLC tR = 2.12min.
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Li AlH4 (2.280 nL, 2.28 mmol) was added dropw se to
(S)-methyl 3-(4-(tert- 5

whniooxyses bonyl am no) - 1- (7H pyrrol o 2, 3- d] pyr i PETGB26b8950925
| ) pi peri di ne-4-car boxam do) - 3-
(4-chl orophenyl ) propanoate (Jenternedi ate 21) (1.27g,
2.28 mol) in THF (70 nmL) cooled to OC under nitrogen.
The resulting solution was stirred at 20 C for 1 hour.

Intznﬁe('ilg?e%i 98)- ~E'rf(BH{V(f 4Y354 %ﬂf&%ﬁﬁ&éﬂ 8 Iﬂxﬁ%’ix}ﬁ%mlcarbamovh 1-

Mydar oxr ac ( £V ( £ITL)  alld wat €1 ( L1TL) e SO Ut Ot was

7H4plvmﬂela mmvmdm-uwumemmh-ﬁlemmme m.), and
washed sequentially with EEter 10 (100 L), water (100

m.), and saturated brine 00 nL). The organic |ayer
was dried over MgSH4, fil tered and evaporated to

afford (S)-tert- butyl (1 (4(@h|or y1) 3-
hydroxypropylcarbann 3 d] pyri m di n-
4-yl ) pi peridin-4-§ic nata O 0 as a white
solid. Mz (ESI+) (MtH)+ = 52 tR-200mn

151 nternedi ate 23:

2- (tert-butoxycarbonyl am no) - 2-| 4- chlorophenyl)ethyl

met hanesul fonate 0 C Mt hang chloride (1.451

m., 18.74 nnDI) was added to flert)b yI 1-(4-

chlorophenyl) hydroxyethylcay&anﬁie (4.63 g, 17.04

nmol ) and N, N- 20 diisopropyl ethyl am ne (6.23 nL,
Liﬁ?lﬂ@.zﬁmrmn, 2128 IﬁiﬁMd (WA adtlgd dmpil;qvfsd td CS)lgﬁethyle?r (A}a(tp@x i od

of 5 mnutes under nitrogen. The resulting solution
buigs¥cashqny agrinar |5 G-EYFBIoL 5 HeRFUTI i YDBRET B hFaibanido)-3-

s IR oA ERgP g o

to OfC)und®hatroggmafihe résaltaig sahsiod masdingedat 20780y 1fhiouit. eFledreaction

.and evaporated to afford,cr The c
R LR ISTT Seitrb 9P (2 LA LioRe gt he solution
wa8 (iHbic@An@ At BRtcdOvIPEASRE BOBARL ) Qn@@%heﬁ%@lefnﬁﬁ@} WRRSvater

were evaporated to dryness to aff

(1 0@&@1’41, WaLer ék@&:@Lh@mﬂ ISt ates) brme((AOQ mI()r Blpﬁ@gymlg: éthyWas dried over

es nate i L& sol.i d.
MR AR S bttt T PPt N i 3,
hyd&bx carrbﬁn )-G 2H-pYsol$f230d 1d§111)-4 ridint44fcarbamate
. }_?rp‘} , 7. 68(%81H;( d/)pvh 4 ]f}ﬂﬂng }?Dp?&348 IZ—&IIECLC
(1. éﬁ}g §6% 39a wihite sq-lpd; M@r(ESbﬂt(&wLH)wL PLC tR = 2.00 min.
1- (4-chl orophenyl) - 2- hydroxyethylcarbanate used in the
above reaction was prepared as foll ows.
Intéridsdince 23: 24catibnepkearhydnyikarinod-2adichldrbphenylfeéhds 10
mml) was stirred in THF (200 nL) and sodi um
I (5.82 g, 153.87 mmol) was added in
portions to the stirred n1xtur© under nitrogen.
sol ution of iodine (16.41 g, 5 mol ) in THF (20
m) was added dropwi se nalnMN ni e tenperature
bel ow 15C using an ice bath. |The esultlng m xture was
war med to room tenperat dand |)s ed at reflux
overnight. The reactio S quendhedOby the addition
of nethanol (40 nL) CIA poftion of 15 thls sol ution mas
renoved partitioned between ethyl aceta

Meghgesatosy! Chmc?edrl daningl| l@ykrmpal o wéﬁré@um%&e(ﬂ
MPLC

o R Sy SAPo i 3 e TP pE o B4 o "

diifopMpyleTindardesi(6 28 nﬂr,cﬁdﬁ@tmm@l)anﬂ](ﬁ\/[ (40 mL) cooled to O°C over a

D DS T G Mol B sSITGE SaRliRRART S9Bbrtg C 101 3 hours
Th%%@%nlﬁ1ﬁ1#;égve{s%i'i‘iutelarwnlr?']))Cl\@(145)% mL PardBwAshEll sdBuentl§8vith water
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204.02 - 4.08 (1H, m, 7.23 - 7.39 (4H, m. mz (ESI-)
(MH- = 284,286 ; HPLC tR = 2.20 mn. The

w0 esmmiondes of the solution was treated with  PCT/GB2008/050925
triethylamne (18.02 ni, 129.31 mmol) and
di-tert-butyl dicarbonate (lgh 11 g, 64.65 nmol). The
m xture was stirred for 2 hours at roomtenperature
before being partitioned between ethyl acetate and

(L T AROTEN G R RASH., Bt bl CRRRER B arrord
crude pasRluce :rgér beude @Edcﬂuevvmrﬁwﬂlﬁr};l f:aﬂh biyicMErGmatoggaphlycélution

i t t 1Q% et t at DCM t o 50%
graﬁf%& qlid 'EEQAFGMMU onPrq(x% ?r&@i@qs)éfaerg ggadpga?ec{ odiynest faat! ord 2-
(te%—ébﬁé()xa}gﬁbgﬁa@ﬁﬁﬁey 3) %hh%%ﬁ%ﬁyﬁétﬁyﬂ Iﬁ@fmi%@m&la(e ﬁ?’% 8523 %) as

thus isolated as a col ourl ess sol
a whitp soled. FIERRNMB (R9MNE1zr DMSOFd6Rd 159 (VELQ, 807 §3Mes)ad.22 - 4.28

RS P 3407 o G iy 8 MY SRS N By 5 348 mprc

tR4253‘321{1iH‘| m, 4.79 (1H, t), 7.23 (1H, d), 7.31 (2H,
d), 37 (2H, d). WD 2009/ O47563PCT/ GBZOO8/ 050925 100
| nt érhm:gajt] tatel b@t-chlerophgyn )y 2-hydroxyethylcarbamate used in the above

reactlcgn w%shl r% E@ Sn%}]%wi Af A 78§-ﬁ%égc%gog§@%%%§ac%ﬁc aciﬁct% ﬁ,”%4.65

L

mn?olI ey dtirbudtio H}HIB@OO myll, Jeutid RO udr tﬁcéohﬁiﬂid@ (®ph gn 1/5 3) &t 1|ihyﬂol) was
met hanesul fonate (Internediate 23) (300 ny,
addeq ippArtioss By strcdpexturpyadeigyipginng solidiarsd .%nemﬁé A g, 64.65

mn?&l} ' BYF gicp 1%9 Grab Qded (ﬁlﬁw}ﬁe Enﬁalﬁﬁggﬁé @Hl g}a)ﬂry ??ISV}@ISST using

evapor at to dryness a di'sso
an itk pathaiitlc veshiad nsieguewhs whhlyedlﬂotrho@@ﬂlﬁ?)ﬁal(lﬂdhmﬂs)lrred' hereflux

| ayer was dri dov filtered a i
Oveé‘eligbrT £ &Chgn B gigic ?‘h‘@éﬁ‘ﬁ @g@«ﬂefl of 11*}?31&8?‘1@8 ngtgowlon of
thi¥\@stu R A @&obé’d {joﬁiﬁb) z?dd' ﬁa%ih&i%ﬂ PERIRE 'éﬁﬁhé(ceta% h.‘ﬁd Whter. The
gradient 0 to 25% Et OAc i'n i sohexane. Pure fractions

Orgmxcéayem way apmeatr@tdd tondatrgdhissd pressuag. fﬁﬁdem@quwiﬁed by MPLC

4- chl et t
on gt a5k GrARaP S0 SARRR-(heG PND: TR eEftoditgyramino-
2-(4- cﬂﬂo{*@h(eﬁﬁ etﬁz)nol 2181 g, 12.89/%(, s thds,isd1at8 af ébblodl)less solid.
% 76
7.38 - 1H, d mz (ESI+

HZVIR (P02 MH/CDCED 5 61 G brow bbb 48 612N . 365 - 376 (1H, m)
40084t oY b7 35 D0 ta st b2 BB AMBRY. QPHCALRARLC L 2.20

min.

The remainder of the solution was treated with triethylamine (18.02 mL, 129.31
mmol) and di-tert-butyl dicarbonate (14.11 g, 64.65 mmol). The mixture was stirred for 2
hours at room temperature before being partitioned between ethyl acetate and water. The
organic layer was dried with magnesium sulfate, filtered, and concentrated under reduced
pressure. The residue was purified by MPLC on silica using gradient elution (10% ethyl
acetate / DCM to 50% ethyl acetate / DCM). The desired product, tert-butyl 1-(4-
chlorophenyl)-2-hydroxyethylcarbamate (7.91 g, 45.0 %), was thus isolated as a colourless
solid. Impure fractions were repurified by MPLC to give a second crop (2.41g, 14%).
1H NMR (399.9 MHz, DMSO-d6) & 1.37 (9H, s), 3.41 - 3.52 (2H, m), 4.42 - 4.58 (1H, m),
4.79 (1H, t), 7.23 (1H, d), 7.31 (2H, d), 7.37 (2H, d).



10

15

20

25

Li t hi um al um ni um hydride (0.712 nL, 0.71 nmol) was
added dropwi se to tert-butyl 1-(4-

w@bkdoonephenyl) - 2- cyanoet hyl car bamat e (1 nt er medpet/eB26bB/050925
(200 ng, 0.71 mml) in THF (4nlL) at 20C under
nitrogen. The resulting sol ufjpon was stirred at 20 C
for 2 hours. The 20 reaction m xture was quenched with
NaCH (1M (1 nl) and the sol utlon was filtered. The

over |\/g504 filtered and evapoated to afford
tert-butyl 3-am no- 1-(4-chlor he/ﬂ%k)propyl car bamat e
(203 ngy, 100 % as a gum N (EQ +) ~(M+H) + = 285;
HPLC tR = 2.33 min. WO Q47563PCT/ GB2008/ 050925
101 Internedi ate 26: t#d
3-acet am do- 1- (4- chl or gp ybpr|opyl carbanmate 0 Acetic
anhydri de (0.084 ni,¢0.89 mvl }; was added dropwi se to
tert-butyl 3-am no-1-(4- chlorophenyl)propyl carbamate
Sodilmt ganidi Bisemg3). 14 ﬁﬁi&l)’@as ﬁhd%d tmte}t-lam&(yl&aﬂﬂonﬁammo) 2-(4-

di i sopropyl et hyl am ne
Chlﬁ{"}’hﬁl’tyl)?g@l H*PH@“F%‘%@PW rﬁb‘tg‘apﬁﬂ‘f'@r;woslflg’rq %mmd)zl@ IMEF (5

mL&%}[{% Wrrésultgr{kalsgﬁ&% 'n%‘asrg'tﬁ‘r%q %ﬁg‘%’a ruaRgERe q'h%‘”ret/alatlon

(2M wat er extracted
mixtutehwBCMap @0t Yo difinessangaedissohayden wats (Hr még, amdevashed

seqbentonirhENE P TE0 GRS el rrif b1 Rags O fitered and
eviobd SBLOGIORMBYAEHRRNN, TR Wuli® BrodfadicarurBicti &y 1574 0

Pure fractions were evaporated to dryness to
chrafrfatnggapher ¢luthernt gﬂad@ntdb@x%i% HOAc mLsohexane Pure fractions were

SRR %q%%%@@"@f-fﬁq%ﬁi“mg%?yaﬁ-%-cmﬂ%%@ﬁfb@}me 209

mgl8B%s) ad a&an(e%bihd m)H NMR/ 93%9’391.\4@3 DMs®7d6() 3H38 q)1 424(9510 s), 2.82 -

2. 8&;(2H,7m§94 %%@H gl) Et ) f‘ig(s‘IPL)m)( Wﬁ)(m—dzgzm (BB (Mte = 279;
I nternmedi ate 27:
HP%&%J;?“Q%O = (4-chl orophenybpr opybacet am de Cl
tert-Butyl
3- acet am do-1- (4 chl orophenyl pro | car barrate
afe 2 tert-bidyl 3-amingel-(4ghlprophenwprepyicarbamate, TEA

(2 rrL) at 20C The resultlng sol ux was stlrred at

Inte

20 C 20 for 40 nminutes. The redgti m xture was
evaporated and purified by iHn eRchange chromat ography
usi ng an SCX colum. The e roduct was el uted
fromthe colum using 7 / MBEOH ¥hd pure fractions
were evaporated to dr to afford

N- (3-am no3- (4- chl or ophenyl ) propyl ) acet am de (39.0 ng,

Lit%%rﬁ{(ﬁsali{%{n@%@gﬂgn@%w%Lgym nihd) WeShdded Mdite © @A butyl 1-(4-
chlorophenyl)-2-cyanoethylcarbamate (Intermediate 24) (200 mg, 0.71 mmol) in THF
(4mL) at 20°C under nitrogen. The resulting solution was stirred at 20 °C for 2 hours. The
reaction mixture was quenched with NaOH (1M) (1 mL) and the solution was filtered. The
solution was diluted with EtOAc (20 mL), and washed with water 2 x (10 mL). The
organic layer was dried over MgSQy, filtered and evaporated to afford tert-butyl 3-amino-
1-(4-chlorophenyl)propylcarbamate (203 mg, 100 %) as a gum. m/z (ESI+) (M+H)+ =
285; HPLC tR = 2.33 min.
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102 Internedi ate 28: tert-butyl
4- (3-acet am do- 1- (4- chl orophenybpr opyl car banoyl) - 1-
W@ Zddopyrss®l 012, 3-di pyri m di n-4-yl) pi peri di n- 4-p¢ T/aBb@SMS0925
te O0-(7-azabenzotriazol-1-yl)-
N, N, N, N -tetranet hyl uroni umgjexaf | uor o- phosphate (98
nmg, 50.26 mmol ) was added in one portion to
4- (tert-butoxycarbonyl anino) - 1- (7H— pyrrol of 2, 3-
Intg i f A: Rerdpilndy

Mnmeeriedratc 1)

N N-di i sopropyl et hyl am ne (0.0 %O 52 mmol ) in NWP
u

(2mL) at 20C under nitrogen. [ting solution
was stirred at 20 C for (3-am no- 3- (4-
chl or ophenyl ) propyl ) acet (Lnternedi ate 27) (39
my, 0.17 mmol) in NWP ( i o washen added to the
reaction and stirred f hour . reaction m xture
was concentrated and’ldi | uted witR® Et0Ac (20 ni) and

AC%C; %é@l&) qﬁlrﬁef eg@n{‘rﬁ@%}%@%} afi Qld(pdtvasel éytglrt W 3d&njuﬁg 1-(4-

chlbﬁfpher@ﬂl)gyd)pyﬂea@&mtl]e}te (Inter:'medllate 25) (2|03 mg6 0.71 mmol) and N,N-
acetam do-1-(4-c oro en car banmoyl

it oprp BT D ST - B D TS Sy A e - ling
solﬁt:l-orpwgs stﬁf%é@at ag -@ f8\1h1 é ﬁou?é) I"I‘hg red®ibn ﬁuge) vgég_\@ﬂé}léhe‘d with

5

70; 15 HPLC tR = 1. I nterne
NaHCéfm (A B1({ g Iahabmamh é}fyﬂp)ramﬁ&lxtrietedl wth DOEMNRRmL.). The organic
Borane-tetra Iex 940
layGEWas,GrirdcpVaF filed aaf Frapag eéldg &%@P@%Pf&f‘uct e crude

pro?auarmqfu%ﬁ@é b§ 'ﬂaﬁ’r[ Qﬁ&ﬁaﬂbﬁlﬁf gpdgﬁ Qi Guidl FadidntTPoP.5% MeOH in
inh THF (75 C over a period of 20

DCrM rﬂi‘me ﬁaqmmwé rwemq: @Yacpgmed Whﬂéyrreest@l affong estibyizhdeeramige-1-(4-
chlﬂrogilgnyq)%%)y?car mat 81912 )&1%%(1%3%) as eaa/% 0te %éb{: fﬁ&l\?R (399.9 MHz,

reac re was a

DW&%%Y@@@@H)GB@QSM)@@%@ 108 (pard)i poMIE 4)04 50 (1H, d), 7.32

t han 02\}—53 ture was concentrat
(2H eddi%%%( @D %4%9? Hérﬁbﬁl 1(12§o79nﬂ_1ﬁ ahdlﬂrZéESh+déM+rP£)ﬁed327 HPLC
R Ebispy ocess was repeated three times). The residue
was di ssolved in DCM (200 nlL) and washed with 1N NaCH
(150 m_) The aqueous | ayer was extracted with DCM (5x

100 2 and t eextra}gts conpi ned with the
Intermediate 27: N-(3-amino-3 chlorophenvl)propvl)acetamlde

NH,

NH

Cl 0
tert-Butyl 3-acetamido-1-(4-chlorophenyl)propylcarbamate (Intermediate 26) (142 mg,
0.43 mmol) was added to TFA (2 mL) at 20°C. The resulting solution was stirred at 20 °C
for 40 minutes. The reaction mixture was evaporated and purified by ion exchange
chromatography using an SCX column. The desired product was eluted from the column
using 7M NH3/MeOH and pure fractions were evaporated to dryness to afford N-(3-amino-
3-(4-chlorophenyl)propyl)acetamide (39.0 mg, 39.6 %) as a colourless gum. m/z (ESI+)
(M+H)+=227; HPLC tR = 1.32 min.
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5 organic layer. The conbi ned organics were washed

Wth saturated brine (2x 150 nL), dried over MgSO4 and
waoneetssat ed to afford a white sem -solid. TheCTGBA®S/050925

product was purified by flash silica chromatography,

elution gradient 5 to 7% (10;pb MeOH conc. NH3 (4) in

DCM Pure fractions were evaporated to dryness to

af ford 3-am no-3-(4- chl orophenyl)propan-1-ol (1.320
I_nt%%?%ﬁﬁe?&: i‘ga-aw}ﬁ' J—&-Q&Hrﬁido@ﬂfﬁcm}{%ﬁ@a@wﬁﬁw

o1 (20, 1y, Z.o#% (2, Or.

(7HpiBrold]R,3-dDpyrimidih-4-AHpigbridid-43VcdibaAmadd . M5 me MH+

169 Internediate 30: tert-butyl

1- (4-chl orophenyl) - 3- hydr oxyjpr opyl car bamate 15 OH

D -tert-butyl dicarbonat &N .505 g, 3.23 mml) was

added to 3-am no-3-(4- chlorophenyl) propan-I -ol

(Intermediate 29) (0.500 g 2.@9 nmol) in DCM (30 i)

at 22C. The resulting sQlugi was sdiyfed at 22 C for

2 hours. The m'xt(lf{ el wag concentfat@d and the residue

was purified by flash ilicH r ography, el ution

gradient 20 0 to 4% (10:1 MeOH/ caonc. NH3 (aq)) in DCM

Pure fractions were evaporated Yo dryness to afford

tert-butyl 1-(4-chlorophenyl)-3khydroxypropyl carbamate

(0.759 g, 99 % as a white s El NVR (399. 902 MHz,

CDC13) 6 1.43 (9H, s), 1.81 ( 2.04 (1H, m,

2.74 (1H br $) 3.69 (2H m. % 88 (1H br. $) 5. 04

é (2H, d 7.32 (2H, d). 256 M5 me M+
O- %ab%etﬂ%  boboNOMsaEER b aRB50s8 Tygs phosphate (98 me,
0P EITHA B3 ong portion 0 & ferbuqrycprbonylaming)pLo(7H pyrolol2.3
d]pyenhdinesul)piperatise-4Chrtklylic Md (ltasaddiaeyl) (€2 org, 6d7 mmol) and

N,l%?déiggpzog}‘ﬂ’eth%[a%?nen{b%8)5 n\qﬁs O.gg gl%gol)dlrnWPS(Sth? a‘E f(SOE_u% tety rllitrogen.

The resulting solution was stirred at 20 °C for 5 minutes. N-(3-amino-3-(4-

chlorophenyl)propyl)acetamide (Intermediate 27) (39 mg, 0.17 mmol) in NMP (2mL)
was then added to the reaction and stirred for 1 hour. The reaction mixture was
concentrated and diluted with EtOAc (20 mL) and washed with water (20 mL). The
organic layer was dried over MgSO,, filtered and evaporated to afford tert-butyl 4-(3-
acetamido-1-(4-chlorophenyl)propylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidin-4-ylcarbamate (1.04g, 86%) as a white solid. m/z (ESI+) (M+H)+ = 570;
HPLC tR = 1.95 min.

Intermediate 29: 3-amino-3-(4-chlorophenvlpropan-1-ol
Cl

OH

NH,

Borane-tetrahydrofuran complex (94.0 mL, 93.92 mmol) was added dropwise to a stirred
suspension of 3-amino-3-(4-chlorophenyl)propionic acid (2.50 g, 12.52 mmol) in THF (75
mL}) at 0 °C over a period of 20 minutes under nitrogen. The resulting suspension was

stirred at 0 °C for 30 minutes then at 22 °C for 5 hours. The reaction mixture was added
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schl or ophenyl) - 3- hydr oxypr opyl car bamat e (I nternedi ate

30) (0.326 g, 1.14 mmol) and triethylamne (0.191 ni,
wa2@g/0sms6e3 ) in DCM (15 nL) at 22 C. The resul t POGB2008/050925

solution was stirred at 22 C for 2 hours. The m xture

was concentrated and the resjdue was purified by flash

silica chromat ography, elution gradient 20 to 40%

Et OAc in isohexane. Pure fractions were evaporated to

t | DOheBredi
01?10 o %?% p %g%%{) o(g ro py () %E ﬁgn esu %%%ggﬁkagéﬁéw gegj\issgrvgé Hb/a
me&ﬁmal (@60 b )zl LRI (13980862 WMkEepe@B@ﬂ&):e Bibs 2 he
3.01 (3H
resgiug Vg ﬁﬁsglﬂf(?mﬁ)QM @Q V mId)) andgpveg; e(fm.‘qh %%Na(&ﬂ%ﬁ@m@k The
aqlﬁtgas la§94w§856xltlﬁEt%H %ﬁiﬂ @@9[ (%?{ IOt) @RIy NN extracts combined V&th the

| orophenvl) - di met hyl am no) propvi car bamat e
orgamN layer Ohd\ebmbined orgamcs were washed with saturated brine @x 150 mL),

B T TR P
puﬂi&‘i@ﬂ By A0 sllfbtarcﬁﬁﬂﬁdfggﬁw elibh @eHdetet 6 Qo 0% 10:1 MeOf/conc. NH;

nmol )" were di ssolved in a sol ution of di ret hyl ami ne in

g T IV Puse figgians wer@edporasl tp daymss@aﬂf@@d 2Qniing-8-(4-
e, e e d to 150 C for

Chl@@%hgﬁrl\@tp?%pa%bl ?]h(-ell-h}’e20 %% arseaavg 1(t)r§gﬁd cooled to
1 HaiRe1309 e M A QD EL3) Ehmr(eaghﬂomm(zﬂ Wi €), 8™ (2H, m), 4.13 (1H,

concentrated, diluted with DCM (25 nL) and washed wth
0, it 6#(D5/ AL 2H:rHe organic |ayer was filtered through

Sampé(}gﬁp- parating filter paper and evaporated. The
Mcru e prlgguct was purified by flash silica

chr omat ography, elution gradient 4 to 8% (10:1

. N 5

Pur e fracilons wer e
3 carbamate

! KOIDV

(O 054 ng, 84 % as a cgQ less oil. 1H NWR (399.902

MHz, CDCl13) 6 1.40 (9H, °s . DH, br.$), 1.94 (1H,

m, 2.23 (6H, s), 2.26 (2H, m, 4.71 (1H, br.$), 6.16

(1H br.$), 7.21 (2H, 07\”/21“9[{(2H, d. 5 M5 me Mt

313 Internedi ate 33:

1- (4-chl oropheny1l) - N3, N3- di et hyl pr opane- 1, 3-di am ne
Di-grt-butyl dicarbonate (0.705 g, 3.23 mmol) was added to 3-amino-3-(4-

chlorophenyl)propan-1-ol (Intermediate 29) (0.500 g, 2.69 mmol) in DCM (30 mL) at
22°C. The resulting solution was stirred at 22 °C for 2 hours. The mixture was
concentrated and the residue was purified by flash silica chromatography, elution gradient
0 to 4% (10:1 MeOH/conc. NHj3 (aq)) in DCM. Pure fractions were evaporated to dryness to
afford tert-butyl 1-(4-chlorophenyl)-3-hydroxypropylcarbamate (0.759 g, 99 %) as a white
solid.

1H NMR (399.902 MHz, CDCI3) & 1.43 (9H, s), 1.81 (1H, m), 2.04 (1H, m), 2.74 (1H,
br.s), 3.69 (2H, m), 4.88 (1H, br.s), 5.04 (1H, d), 7.23 (2H, d), 7.32 (2H, d).

MS m/e MH™ 284, 286



1 N NH2 Hydrogen chloride (4Min dioxane, 1.132 ni,
32.61 mmol ) was added to tert-butyl 1-(4-
wdad Bmhloersephenyl) - 3- (di met hyl am no) pr opyl car banet BGB2008/050925
(I'nternmediate 32) (0.051 g, 0.16 nmol) in a m xture of
DCM (5 nL) and nethanol (2 njgy at 22 C. The resulting
solution was stirred at 22 C for 4 hours. The m xture
was concentrated and the residue was purified by ion
IneEAEORMIRC £ N ANRHRAE ARMorli Blilttho 3. FHIGBbHEpEBBY
ucsli T cu product vwas crutcu 1romnrtrne COrurtm ust Tty Z2M
meblidiebMeildhaaed pure fractions were evaporated to
15dryness to afford
1- (4-chl orophenyl) - N3; /3¢ net hyl propane- 1, 3-di am ne
(0.032 g, 92 %9 as a ¢ rless OH AH NI\/R(399 902
MHz, CDCl3) 6 1.72 - 1.85 (23H, W \%\19- 2.32 (2H,
n),221(6Hs) . H, , 7.85° 7.31 (4H ).
M5 mie MH 213 20 \/b%{ 563PCT/ GB2008/ 050925 106
Interrredl ate 34: tert but 4-(1- (4-chl orophenyl) - 3-
(di et hyl am no) propyl car banoyl) - 1- ( 7H pyrrol 012, 3- di
Mty $1 @inBt i ot deRI0 BT ingli,, - 25 mitl ol et @ dropwise to tert-butyl 1-(4-
7- Azabenzotri azol - 1-yl) - -tetranet h¥l ur oni

chlefﬁpiﬂ@%é}ﬁ%é@ﬁﬁ@@pwﬁ@r@a@@eameg‘ne@an@Mﬁ’326 ok 14awe)) and

e (U bae d RaRPUR ROVLLY Pl 8333 o gy elon ves

stirredi a1-22- Cyfoj bihpens: d]“haaané;{mam@wﬂmeﬁtraedi dnd ihﬁtréﬂiattedw:&t@riﬁed by
1 sopropyl et hyl am ne

ﬂa%ho* (] matsgrfe B}tyon.aﬁ%ﬂm& 2pgo ﬁ@{ofﬁp%n@%we Pure

fraltforld '\xﬁéré‘gv Hﬁ@&ﬂ%' dPThel@R) Fhokdl ngtrtalsuté)%fcgrgoﬁlfflg%@no) -3-(4-

m nut es. m xture was cool ed to anbi ent
chlpmpper}é);pmmfl arethanesulfonate (0.366 g, 88 %) as a white solid.

YR D S RITE Y DC T 833 oo L ity M i & 42 m
o Tk oA UL v 01Ut ed wi ih mothanol

MSaméPM@i|3f52e?t§4by i on exchange

Intermediate 32: tert-butvl 1-(4-chlorophenvl)-3-(dimethvlamino)propvlcarbamate
Cl

ﬁ/O\IO]/NH

3-(tert-Butoxycarbonylamino)-3-(4-chlorophenyl)propyl methanesulfonate (Intermediate

NG

31) (0.075 g, 0.21 mmol) and tetrabutylammonium iodide (0.015 g, 0.04 mmol) were
dissolved in a solution of dimethylamine in THF (2M, 5.153 mL, 10.31 mmol) and sealed
into a microwave tube. The reaction was heated to 150 °C for 30 minutes in the microwave
reactor and cooled to ambient temperature. The reaction mixture was concentrated, diluted
with DCM (25 mL) and washed with water (25 mL). The organic layer was filtered
through a phase-separating filter paper and evaporated. The crude product was purified by
flash silica chromatography, elution gradient 4 to 8% (10:1 MeOH/conc. NHj (4q)) in DCM.
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chromat ogr aphy using an SCX col um; the desired
product was eluted fromthe colum using 30% (2M NH3
w0 oode@1p3 i n DCM and product - cont ai ni ng f ract i POEGBRK08/050925
evaporated 15to dryness. The crude product was
purified by flash silica chrgmatography, elution
gradient 2 to 6% (10:1 MeOH conc. NH3 (aqg)) in DCM
Pure fractions were evaporated to dryness to afford

Pu q%éfﬂ?ﬁst ‘x%rle ev%p%aétﬁc)il 53 drgn?sg to af r;/il tgrrtn bH 81)1 ICl)r(g F():hfor(égkg #3—)77)1

(du)neﬂ:rylammo)propylcarbamate (0.054 mg, 84 %) as a colourless oil.

(7TH-p yl ) eridin | carb
MR SBAS05 Mg ko T 40 Piiest BNty N 1659 363 (1.
4.1 - 2 04
s), %(2%94 14@1}13& §)2k5|16§i}ileﬂrs§ 7§ﬁPH '@)54 ! ;d). ’
MS4m2e5M(HZ|al3m 4 86 (1H dt), 6.61 (1H, dd), 7 09 (1H,
br.$), 7.17 (1H, dd), 7.33 (4H, s (roof effect)), 8.14
(1H, s), 8.45 (1H d), 11.65 (1H, s). M5 mie Mt 556
IntéF ediftee3ITAA4R01DPhe iAY-NBIN3-dimethylpropane-1.3-diamine
3-(4-(terti-butoxycarbonylam no)-I-( /H pyrrololZ, 3- dl
pyri m di n- 4- ybpi per i‘di dscar boxani do) - 3- (4- chl orophe
nybpr opanoate O N -NH |
0- (7-azabenzotri azol - 1- NN et ranet hyl uroni u
m hexaf | uor o- phosphate (84 5 0.22 nmol) was added
in one portion to

Hy S FHRRHCO g1 5B 10 Aella ]3@6@55%%9 s gl o ter-butyt 1-64-
Chl&d%gﬁﬁﬁ &hfettil;)lmﬁ&%%p? IFISHearQa&Qe (e rmediate 32?1(0 051 g,0.16

am no-"3- ch or o- ropionic acid net
mnml)jmcx:mimmned)é DGa (ﬁrmL)@mQ @naﬂnmnb) (Zambl) at 22 °C. The resulting solution

N, N-dj i | et hyl ' 0.104 nL, 0.6 | '
wangraiky B0 3 Bpind: A8 E R somginised B fesidis as
purlfi&l e lck@gs ShrehiaQgriAS, ﬁﬁg’ sredCkblugnt) ThERBsired product was

reaction mxture i o was Burl fied byépreparatlve HPLC

clupsl; frgn thovgplums usn B2 Moy H; gad pugdectonuwerc copgated to

i.Cr i]i I fl
oS8 gRR oA S DR £ 23t B2 2. 9200
as Atobul®s ofif wat er (contai ning 0.2% amoni um car bonat e)
and acetonltrlle as eluent The fracti ons containin

THORIRISE? PEl MIBASIUT) S @ - SPGB 218 - drieSsmics 21 (6H. 5).
fd hyl (45 (tert-butoxycarb

39@é ﬁ§§ Y3 giﬁd@ro lo[2,3 d]pyr|n1d|n-

hﬂﬂﬁﬂeyﬂjaﬂﬁerldlne 4- car boxam do) - 3- (4- chl orophenyl ) pro
panoate (71.0 ngy, 63.8 %9 as a white crystalline
solid. 1H NWR (500 MHz, DVM5O-d6) 6 1.36 (9H, s), 1.94
- 2.00 (4H m, 2.79 - 2.86 (2H, dq), 3.54 (3H, s),
3.52 - 3.61 (2H, m, 4.19 (2H, t), 5.22 (1H q), 6.56
(1H, d), 6.9 (1H br s), 7.13 (1H, d), 7.33 (4H q),
7.98 (1H, d), 8.12 (1H, s), 11.53 (1H, s). mz (ESI+)
(MrH) + =
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20 557; HPLC tR = 3.18 min. WO
2009/ 047563PCT/ GB2008/ 050925 108 I ntermnmedi ate 36:

WO 2001563/ | PCT/GB2008/050925
4-(1-(4-chl orophenyl) - 3- hydr oxypr opyl car banoy1l) - 1- ( 7Hp
yrrol ol2, 3-di pyri m di n-4-ybpjggeri di n-4-yl carbamate OH
Sodi um bor ohydri de(1.019 g, 26.93 mmol) was added in
one portion to a stirred 5suspensi on of nethyl

IntdihdahlEld {AHRYCATRAIHIBRgiRhyioa( 7H pyrrol o 2, 3-d] py

1 ur r=4-
(diyle} ipilp@in odpropvicae b oxiaTH A 8l)-p Berokb] 2,84 d) p o hddint4- ph piperidin-4-
ate (Internediate 35) (1.0 g, 1.80 mmol) dissolved in
XEEﬂ@Hé%&OO mL) under argon. The resulting suspension
was stirred at 20C for 70 houmns. A few drops of water
wer e added to quench the ss of hydride and the
m xture stirred for, 1 hou e m xture was evapor at ed
to dryness and the } [ s 10 partitioned between
CH2C12 and water safur wioh Nadl . The organic
phase was dried and conce ted to \provide crude
product as white crystals.HT 8€tﬁ?oduct was
purified by flash chronatog aph on silica gel eluting
with O to 10% net hanol in di or omet hane. The pure
fractions were evaporated to ryness to afford
tert-butyl 4-(1-
(4-chl orophenyl) - 3- hydroxyp opylc banoyl) - 1- (7H pyrro
l o[ 2, 3-d] pyri mdin-4- 15yl)pi I n-4-yl car bamat e
(286 ng, 30.1 %9 as a white solid. 1H NWVR (500 MHz,

O- @B@Qb@%iotﬁaz%l ‘Hylf m %\3)\3 telra?r%Thylur%&uﬁﬁl’f&xaﬂ)m)roﬁ}r}rc)?s%hate éO 044 g,
0.12 nMnolg was 4dml to ﬂk(terq))utogy@gaqny}qmldg) 1 WI@@y(rQ}qp 8yd]Jpyrimidin-4-

yl)gs:)enq}g} él_/ca%ﬁyh%?md&f tér(%%‘la_ e 1?%}2 éﬁ‘d—' g’—djislz’élmﬂ-ﬁf@w -_

dll%ptﬁﬁ)yl'@ﬂg}/lm?ﬁle ég@%ﬁﬁ?@g@fﬁﬁﬁﬂ@l—m OBM102092%C HOR resulting
nternedl at e er u
suspersian wascHirgdap A riy f9r-19)- IPlllu@Sd T8 B1sHraye gagleplto ambient

ten?ﬂe}agfér‘r% IQ%#[ 2 a(rﬁ %]T@éé‘%en%g-(l\?m BYifh@ hgljpgo;%ng 1F’3V51a{ﬂn?é ﬁnéﬁﬂedlate

33) (0.023 g, 0.11 mmol) was added as a solution in NMP (2 mL). The mixture was stirred

at 22 °C for 3 days. The mixture was diluted with methanol and purified by ion exchange
chromatography using an SCX column; the desired product was eluted from the column
using 30% (2M NHj3 in MeOH) in DCM and product-containing fractions were evaporated
to dryness. The crude product was purified by flash silica chromatography, elution
gradient 2 to 6% (10:1 MeOH/conc. NH3 o)) in DCM. Pure fractions were evaporated to
dryness to afford tert-butyl 4-(1-(4-chlorophenyl)-3-(dimethylamino)propylcarbamoyl)-1-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (0.047 g, 76 %) as a white
solid.

IH NMR (399.902 MHz, DMSO) & 1.43 (9H, s), 1.82 (2H, m), 1.90 - 2.04 (5H, m), 2.14
(6H, s), 2.16 (2H, m), 3.54 (2H, m), 4.25 (2H, m), 4.86 (1H, dt), 6.61 (1H, dd), 7.09 (1H,
br.s), 7.17 (1H, dd), 7.33 (4H, s (roof effect)), 8.14 (1H, s), 8.45 (1H, d), 11.65 (1H, s).
MS m/c MH" 556
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Cl N H Triphenyl phosphi ne (158 ng) and phthal i m de
(22.11 ng) were added in one 5portion to a stirred

we odoabisrs of tert-butyl 4-(1-(4-chlorophenyl)-BeT/GB2008/050925
hydr oxypr opyl car banmoyl) - 1- (7H pyrrol o[ 2, 3-d] pyri m di n-
4-yl) pi peridin-4-yl carbamat gl nternmedi ate 36) (53 ny)
di ssolved in THF (10 nL) and cooled to O C under
argon. The resulting solution was stirred at 0 C for

Int%%g@éllig%t%%'m@hﬂcﬁa-(tgﬁ mts;e&&%yﬁmmo@) 19831 Blerolis 3-

uriacer al gurl. e 1resurtiriy

dlmhnmnMQH)mmnﬁhém@n}baxarﬂndG)-Bqn chlor6phen viireparsuade
overni ght at roomtenperature. The suspensi on was
quenched with water. TQe } [
t he aqueous phase extra@ ed with DCM The organic
phase was dried and rated;to i de crude
product. The crude pt a3 peif1 éd by flash
chromat ogr aphy on “§i 'vedl geH ePtit | th' 0 to 10%
met hanol in DCM The sol vent Wwas |evaporated to dryness
to afford tert-butyl 4-(1-(4-ctNorophenyl)-3-(1, 3-
15di oxoi soi ndol i n-2-yl ) propyl cagbanoyl) - 1- (7H pyrrol of
2,3-d] pyri midi n-4-yl ) pi peri di §i- 4y y\car bamate as a
white solid (14.00 ng, 21.23 N NI\/R(SOO MHz,
DMSO-d6) 6 1.37 (9H, s), 201(4H , 2.09 (2H, m,

O- (g)-aza‘gérgetrl(ain%_‘ Pﬂ)%\:])’,gl(,]%?\! (tl%z_ﬁm??gﬁl 1bl;t|h(h%%_iiﬂlg)}06-%9(gs\]§)§|é‘[e (84 mg,

0.20 % bd&Rl %hle on8e 42 tc L A 1 10[2,3-
e B o o B o e e By melel
d]pggmldlgrét-ylbp}pgludlne -4- carboxyhc acid (Intermedlate 1) (72.3 mg, 0.20 mmol), 3-

am1n0(§ gf nﬂilgl%gﬂhae DCpQIQé) 81%Bh§r(]1 gtﬁ%loe%%’erﬁ ([irgghqgrl&g %5% hd lT)L2O mmol)

Vi car

and\NZ\I diisdpyeifyahylemirenohyd mat . d(ﬂ.ﬁnﬁﬂ) iply- m&l&%@ﬂ)hﬁﬁloae (1.5

stirred suspension of tert-buty
mlg 4t 20°C undepprgppphisHplting Mutwwr@é ifpfcfohi Hheaegqtioppgixture
|
e DRy L Oty oW Bk X Rridae revepje-phase coltimn (C-18. 5
mi&ahs (ilich, i mm diagtdtean dd0 fhin Iéngth) flow rate of 40 ml / minute) with

decreasingly polar mixtures of water (containing 0.2% ammonium carbonate) and

acetonitrile as eluent. The fractions containing the desired compound were evaporated to
dryness to afford methyl 3-(4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidine-4-carboxamido)-3-(4-chlorophenyl)propanoate (71.0 mg, 63.8 %) as a
white crystalline solid.

1H NMR (500 MHz, DMSO-d6) 6 1.36 (9H, s), 1.94 - 2.00 (4H, m), 2.79 - 2.86 (2H, dq),
3.54 (3H, s), 3.52 - 3.61 (2H, m), 4.19 (2H, t), 5.22 (1H, q), 6.56 (1H, d), 6.9 (1H br s),
7.13 (1H, d), 7.33 (4H, q), 7.98 (1H, d), 8.12 (1H, s), 11.53 (1H, s). m/z (ESI+) (M+H)+ =
557; HPLC tR = 3.18 min.
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under argon. The resulting suspension was stirred at

roomtenperature for 3 days. The m xture was filtered
wapahmesepuri fied by preparative HPLC usi ng a RM&L/€B2008/050925

X-Bridge reverse-phase colum (C 18, 5 microns silica,

19 mmdi aneter, 100 nm | engtfpyk and 10 decreasingly

pol ar m xtures of water (containing 0.2% amoni um

carbonate) and acetonitrile as eluent. Pure fractions

pvfrﬁl(ﬂldldj]Wl‘lmldlinm-!ﬂz})vipkDidlil&mxdd:m%aniamr barmt e as a

white powder (5.00 ng, 44.5 % 1H NMR (500 MHz,
CDC13 + CD3CD ) 6143(9, s) 1.93 (2H, s), 2.19
(4H, m, 2.74 is(2H, s) 3.§7 (4H, n) 4 39 (2H, t),

5.01 (1H, t), 6.53 ( d 7<D7 7.28 (4H,
Interrredlate
39: (R)-methyl 3-(%1 ut oXly | no)-3-(4- 2 0
o)

q), 8.19 (1H, s).

chl or ophenybpr opanoate cl Iodorret hane (0.987
nm., 15.85 mmol) was added in portion to boc-(R)-3-
am no- 3- (4- chl or o- phenyl) - propiQni ¢ acid (950 ng, 3.17
mmol ) and pot assi um carbonat e 111 {876 ng, 6.34 mmol)
in DMF (15 nL). The resulting sion was stirred
at 80 C for 24 hours. The reacti onHm xture was

oSSR S £ B Sy g

susbbﬂlsﬁcﬁf ethhahd Buppert-duectytebafyianicol-Ry7Hatymplo[2,3-d]pyrimidin-4-
-(tert-but oxycar bon I am nB% 3-(4-chl or gphenyl ) propana
yl)@@%ﬂ({l@@é GREpoxamEslogy3 %B@r@ém%e (Intgrppediateds) .0 g

1. 8%01%@@%189&% m%tb};?@log?ﬁf?ﬁ?%l %g?g Theg sﬁ? ﬁ]sld dge@srgn sy\éas stirred
at 20°T.{8d7({ Rétyrs.mM few didPs of Watéf)w@%l—dydda@l to quefbh (h]:ché:{;)s ofhzﬁlride and
HPLC : mn. 10 Internediate

31
the(rﬁie(t%{s d2 fzg)r éIJP'IOHrO (IHX%lFﬁ 8?%%\ﬁlgﬂ ﬁadép élamq&sa%néi the res1due was
pat(lhbﬁ‘ijerdo&lf‘\lvégrﬂ )N @at-gr Qtura%ed w1tH'MQ€P qht Qfga%hc a6k was dried

Min dioxane) (7.8 mol ) was added in
ancbmcpmrattep(btn gr@w(l@ymdep togiuct as Whlte crystals The crude product was

Rt e R R AT
dicAloyoréthZRCThd PererfRstbid Weke %eﬁp&at@@ tol&rynes t& aﬂféxﬂa&t@hgl 4-(1-

20 C for 3 hours. The reaction m xture was evaporate
(4-eldorppheypvd)- %-ﬂ;ydli%y]pfypylcarbamoyl) 1-(7H-pyrrolo[2,3-d]pyrimidin-4-

drochl ori d
ypBIR el Byt Qe ) P RO S50, o My
1Hgmgé&(?go;| MH2. maso @6)0351 411&1{ ),,1.83. 1899 (&1, 23) (333111 31”07 (2H, m),
3 5h 2 8 Q. 553 87D, ¢3S &) 0 G5 A 06 (181, 9.
716RHE HR7 3114 5" 01 (11, d), 8.12 (1H, s), 11.67 (1H, s). m/z (ESI+) (M-H)- =
529; HPLC tR = 2.93 min.
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20 Internediate 41: (R)-nethyl
3-(4-(tert-butoxycarbonyl am no)-1-(7H pyrrol 012, 3- di

W@ RO E6n- 4- ybpi peri di ne- 4- car boxam do) - 3- ( 4-edit/oBO@8M50925
nybpr opanoat e WO 2009/ 047563PCT/ GB2008/ 050925 112
0-(7-azabenzotriazol -1-y1)-Ngy, N, N -tetranet hyl uroni u
m hexaf | uor o- phosphate (0.579 g, 1.52 mmol) was added
in one portion to

Intérhbite PHLPRATPRI AT pEnhf B Y- GoRbRoimaghil s | ™M

QT - 4-yI Jpr Perr ol me-4-cdl DOXyITC acrd (fnternedrate 1)
yhpfbpylarbdmad)1ATH pandldll, B?Eﬂp{zﬂnﬁdla Md)piﬁeﬁdmmﬂéarbmnate
NMP (5 nmL) at 20C. The resulting solution 5was stirred
at 20 C for 5 mnutes.
3-am no- 3- (4- chl or opheny
(I'nternedi ate 40) (OO

yYpropanoat e (hydrochl ori de)

. 1.38 mmpl ) was then added
to the solution and sti roomtenperature for 3
hours. The reaction m xtlyre vwas diluted with EtOAc
(100 nL), and washed sequéntiffal Iy with water (50 niL),
water (50 nL), and 3 N QEOrganlc | ayer
was dried over MgSO4 porated to
afford crude i oprodact> ge product was purified

by flash silica chromatogr aphy%d elution gradient O to
5% MeOH in DCM Pure fractio evaporated to
dryness to afford (R)-nethyl LQ

(4-(tert-but oxycarbonyl am no) - - (ﬁ—l—pyrrol o[ 2, 3-d] pyri

m di n-4-yl ) pi peri
car Eap%fmy&&l)osm{lmcléﬁm@%)@gﬁ ehirlimidsd2Ad dme) (vergadded, in one

o4 oo UGy iy PT1RHE ORI RGBS D Sk hy
hydIrBQyIBGp}(ldzhbaIﬂc)yl) 2-(8H-pyridlgZ, 3((ﬂpbfr111f[)d,m-3 VB ipifcsidin- Q)y,lcarbamate
(In{:%@ed&a 3?) 215@ mg)#ﬁ_s%%v(eﬁh_p )FHI)F (lé mg) aelglqog)lasi fo QQ gmder argon. The
resgl.tﬂig sbiétlon Whs stidedn o(EHor 3) mlh@emIﬁeM{'H azgtélngrbﬂgﬁgtet(60§3 mL)

Internmediate 42: (R)-ter
wagl acddbd(daomwmatdb?(éwde)r agohy dhoseywtiop yispansiampydytirted at 0 °C for

20{17H- rgv%lﬂnqgllz[,aiﬁdi ri ma? g,gh%%)s&fpﬁ%l% fi'n%ggwﬁwater

Th@Wedy £ el &Eintvacl ddnd ik Btsflheous hase extracted with DCM The orgamc
3-(4-(tertbutoxycarbonyl anm no) - 7H-£J%I‘ rol o[ 2,3-d]p

phasgiwegis drigd gnd ennsentraiedhio-povde puga mqgi@y he crude product Was purlﬁed
by ?ﬁ%@ﬂ%ﬁ@@ﬁﬁ}{%ﬁ sﬁ’% E%l&n(g'xﬂ‘ﬂ% B WAttt (' BEMYrhe
solvent was evaporated to dryness to afford tert-butyl 4-(1-(4-chlorophenyl)-3-(1,3-
dioxoisoindolin-2-yl)propylcarbamoyl)-1-(7H-pyrrolo[2,3-d ]pyrimidin-4-yl)piperidin-4-
ylcarbamate as a white solid (14.00 mg, 21.23 %).

"H NMR (500 MHz, DMSO-dg) & 1.37 (9H, s), 2.01 (4H, m), 2.09 (2H, m), 3.58 (4H, m),
4.23 (2H, m), 4.84 (1H, q), 6.60 (1H, d), 7.00 (1H, m), 7.16 (1H, t), 7.27 (2H, d), 7.33 (2H,
d), 7.82 (4H, m), 8.12 (1H, d), 8.13 (1H, s), 11.67 (1H, s).

MS m/c MH" 658.
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25cool ed to OC under nitrogen. The resulting solution

was stirred at 20C for 3 hours. The reaction m xture
woamquentched with water (1 nlL) and neutral i sePCTMGBR00RNE0925

HC1. The WD 2009/ 047563PCT/ GB2008/ 050925 113 reaction

m xture was evaporated to drypess and redissolved in

DCM (100 nmL) and washed with water (100 ni). The

organic layer was dried over MgSH4, filtered and

In@¥ABRAR B &R AL - SR 1 REQAIEbon R BpFd p\HErBR AL -(7H-

was pPuUrrrireud oy I asit Sl I'Ca CIlIT olfat Oyl aplly, €1 ut 1 Ull

Dvwohﬂiz,emln@rlhﬂdih%lvbﬁidridm-m&arﬁhmamr e fractions were
conmbi ned and 5evapor at to give (R -tert-butyl
4-(1-(4- chlorophenyl) ydr oxypropyl car banoy1) - 1-
(7Hpyrrol o[ 2, 3-d] pyri n™dj n- 4yl ) pi peri di n-4-yl car bama
te (160 ng, 21.63 % as a SO|Id H1H (399 9 MHz,

DVMSO-d6) 6 1.37 - 1. N .92 (2H, ),
1.94 (2H, d), 2.00 { d) 38 3.53 - 3.55
(2H m, 4.25 (2HI“1)Y 4.52 (4H 491(1H d),

6.60 - 6.62 (1H, m, 7.01 (1H 7 16 - 7.18 (1H,
m, 7.33 (4H, m, 7.98 - 8.14 l1o(1H, s),
11.67 (1H, s). I\/SnieI\/H-l-52 étR_zol m n.

I nternedi ate 43:

1-(tert-but oxycarbonyl) - 4- cyanop|p5r|d|ne 4- car boxylic

aci ﬁya%ﬁe%%&ﬁgmfeodmtsm ) Hfas lali&ddl B PG 9&?9&1&@&4 tert-butyl

39.0°nL, 77.92 ded to a stirred ution
4- (d)-f(4 l:hlomftl}euﬂb-ﬁl-(lﬁ—@bhgibomdolm -2-yl)propylcarbamoyl)-1-(7H-pyrrolo[2,3-

Arp SR PyB it paam e bERE @ fandt (1.0 mL)
undc@8Hohi Bk FAsItiH §us‘_?ﬁ1551&{ Whe 8fre@tat LonttehferaduRabF $ d@ﬁdThe

nonitored by TLC. e reaction mxture was dil uted
mixgirehval (dtdngd angk \M@ﬂrpt(rrf@d bwmrepaaﬁwe\hé}% dsing 8V mltsé(c Bridge
100 The e e Oconmi
rev rse h]ase)c&)luml% ECQ glg,[ §r) }nécrgny sdﬁ((almﬁ @a{rﬁe)ter e pr gg%tﬁfand
dedﬁaﬁu@l(}t paet @cktireé of WM (chhRimiga l%ﬁaﬂlﬁﬁﬁlﬁmmmdfate? @nd

over magnesium sul fate, filtered and evaporated t
acef@riilegias eluent. Pure fractions were evaporated to dryness to afford tert- butyl 4-(3-

amgné)(%%{ E‘[ﬁlggﬁ)ﬂé%g%'}%ﬂé/%ammﬁ%?g g%f\%) 0 -gg@r?[ﬁfd?ﬁEWI)'pgperld1n-

4-yihexthanstte psa whitd powddrys 0D erig Géﬁﬂ%bcation

1 BV 400 ¥, TS s 198 1Bz il 274

(2}§ ?% 5(73(krh 1%) -4 3914 s e redi é}t@sﬁth ). 7.07 (1H,d). 728 (4H, o)
4-’chl or ophénybet hyl) yanopi peri di ne-
81ldkﬁn®de

-(7- nzotriazol-1-y1)-N, N, N , N -tetramet hyl uroni u
hﬂﬁ?&%&@fﬁggrophosphate (1.255 g, 3.30 mmol ) was added
in one portion to 1-(tert-butoxycarbonyl)-4-

Scyanopi peri di ne- 4-carboxylic acid (Internediate 43)
iaten39: thyl J-@ertibutaxvcarbonvlamino)-3-(4-

In

chlorophenvl)propanoate

Iodomethane (0.987 mL, 15.85 mmol) was added in one portion to boc-(R)-3-

amino-3-(4-chloro-phenyl)-propionic acid (950 mg, 3.17 mmol) and potassium carbonate
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chl or ophenyl ) et hanam ne (0.462 nL, 3.00 mmol) and

DI PEA (1.572 mL, 9.00 nmml) in DVA (20 nL) at 25C
waoinaen41s6s r ogen. The resulting sol ution was stPECT/€B2@8/050925

60C for 4 hours. The reaction m xture was evapor at ed

to dryness and redissolved in{bCM (150 nmL), and washed

sequentially with 1M aqueous citric acid (50 nli),

water (50 ni), and i 0 saturated sodi um hydrogen
TR Aol R L0 P TP b EU Rt Ve SifelieRo o fo
24 bowde The eduidn mirmereo;vasdaenmnﬁdwdtantl IdLlsted lotichl @ on@s mL) with

concent at ed, the puri f by f| il

Eyg%magam% YT Cgfegd%VE’hMgS%ﬁofs . @fg/&rﬂ YARorafed to afford
(R)'( %)Qm?fé:?{&%gut{%%&céﬂbéﬁlh&%)w&h@‘&éﬂ%ﬁ)&%&&a@é‘ (996 the, 100 %)
as { drapp¢ srlolphenyl ) et hyl car banoy1) - 4- cyanopi peri di ne-| -

' AT S, Y P e &R nd TR %&ﬁ—”e-%qcﬁm m),

3.5 $H! )enor ert spor.yed7izn (Q@Mn@ 203907 EmmH,afl;i 7.49 (1H, d).

waj

trif iuoroacetlc acid § nL, 30.00 was added
MSmpée MGT #1RoHPEIRst 2.6 @dnat roomtenperature for 3

hours, after which the crude product was purified by

i on exchange chromat ography, using an SCX col um. The
Intdaaediatk 40: (R)@iethAS3 -2k 8-(4 Jchlvr b pleens Dipuopanseate tvdMochloride)

amoni a/ MeOH and pure fractlons mgre 20evaporated to

dryness to afford

(R -N-(1-(4-chl orophenyl )&

car boxam de (0.720 g, 82

mat eri al was used dire¢ n the next step w thout

further purification. Ms me M+ 292. 25 115

| nt Eiydedhlatrie adig:(4.0M in dioxane) (7.89 mL, 31.55 mmol) was added in one

S A R R SR R
(In@rﬁﬁﬁu{tl 39PHo0kng, 8. b/mmeDlin D (20148 at 20°C. The resulting solution

(R)-N-(1-(4-chl orophenyl)ethyl)-4-
wassirsopiZfet far Adous chirdsretifindaixtura ivap geanozted Wafford gR)-methyl

3-8y S Ol Bl o ERAGHET Lo g ettow solid

"H SOVR(BON9 Waisz SDMSO%)@Q YD DO(1B, pLr . - P& (16T, wae 3.58 (3H, d),
roduct was urlf i ed by ion exchange chraonat ography,
4.69 i

sity @R 80X DAV G, CHE)-det 1 661 pHbGBE S M Dt o

ﬁ]%lj\ﬁf@lgogpﬂ‘@ RSl Py anmmoni a/ MeOH and pure
fractions ere evaporated to dryness to afford (R -N

i 0(1- (4-chl orophenypet hyI) 4-cyano- 1- (7H pyrrol o[ 2, 3-d
i di | 4

Jgseg()_(lﬁ(gkﬁpv@ro??z 3-

lerhﬂﬁh‘ﬁ 4f¢lmna&*idlaméar5@§dlﬂﬂo) éhuwmrbﬂﬂaldvlﬂ%opﬁi@@/f

1. 30 (oH, , L1.94 - ZUQ U)
(2H, d), 49> (1H, dd) 510 6 72 (1H n), 7.23 (1H
dd). 7.30 - 7.41 (4H, 118 (1H, 5), 1 58.77 (1H
d), 11.77 (1H, s). %

Y

l
~

N
N g
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M5 nmle M+ 409. Internedi ate 46:

(S)-4-(1-am no- 3- hydroxypropyl )benzonitrile CH) N
wQ@0odi1s63 bor ohydride (1.039 L, 29.48 mvl) wesT/eBoed050925

portionwi se to (S)-nethyl

3- am no- 3- (4-cyanophenyl ) propanoate (2.23 g, 10.92

mmol ) in nethanol (20 nL) at OC over a period of 5

m nutes. The resulting solution was stirred at 20 C

f
Lot P RSt LA NN T b SRR AR bllgsphate
(0. 2@@/103271?6&%&%21&@8{] OBGR2AForlb6!- Q(erl—?ﬁtgmgc)a,rbdﬂ'y&m;nmo) )1 -(7H-
I S S ur e rrn ,
Pyrﬁﬁgln%@gi gwﬁﬁ%@ﬁ 1%?@ P%'gd'céﬂ%ﬂ’xé %@%ﬂ é&néar%h%\tﬁflg K@% ,1.38
mn‘le sig1 By g(_fat 503THe, § 04‘ ‘ﬁﬁn&? aoNsip ?qﬁLPMrZOf’C eq‘hQYCS{litl“ﬁé Rolution

|ca chr omat ogr aphy, el ution gr ent
wammﬂﬁ@hiﬁﬁlfafor f nDOMES. PR - eleﬂrydiétwmne%v&érc@lcnvlatmybpl@gamme

(orasRER L Aniriesins 30 0148 T30 wapghepsdgsd tgth solution

ancﬁﬁlrﬁidrdt eSom &'nll eralﬂﬂe% 04@9. TBe Matiorlatd: vﬁas lillﬁfkd'wnh EtOAc
1.93 (2H, n’),377- 3.80 (2H m, 4.22 - 4.25 (1
(IQQ)mL)Z an@w@gﬁd spquentialbawith 7/ags (PO ML) nyatene Orﬁﬂe) wiwmev (50

mlg}(slg hesor n@?ﬁy%} \(/ﬂs %rlﬁdo?voerg M&}S}%;pfrig%rgcrl] a11d eYapa_a[t%d tlc_)élfford crude
product. The crude product was purified by flash silica chromatography, elution gradient 0
to 5% MeOH in DCM. Pure fractions were evaporated to dryness to afford (R)-methyl 3-
(4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-
carboxamido)-3-(4-chlorophenyl)propanoate (0.800 g, 100 %) as a white solid.

"H NMR (399.9 MHz, DMSO-d6) & 1.40 (9H, s), 1.94 - 1.98 (2H, m), 2.00 - 2.01 (2H, m),
2.83 (1H, d), 2.85 - 2.87 (2H, m), 3.55 (3H, s), 3.60 (2H, s), 4.21 (2H, s), 5.23 (1H, d), 6.60
-6.61 (1H, m), 7.16 - 7.18 (1H, m), 7.35 (4H, q), 8.09 - 8.14 (2H, m), 11.65 (1H, s).

MS m/e MH" 557; HPLC tR = 2.29min.

Intermediate 42: (R)-tert-butyl 4-(1-(4-chlorophenyl)-3-hydroxvpropylcarbamovyl)-1-

(7H-pvrrolo]2.3-d]pyvrimidin-4-yDpiperidin-4-vlcarbamate

OH
(@]
LY
a NN
(@]
N

N\\
Ay

H

LiAlH, (1.398 mL, 1.40 mmol) was added dropwise to (R)-methyl 3-(4-(tert-

butoxycarbonylamino)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamido)-3-
(4-chlorophenyl)propanoate (Intermediate 41) (779 mg, 1.40 mmol) in THF (40 mL)
cooled to 0°C under nitrogen. The resulting solution was stirred at 20°C for 3 hours. The

reaction mixture was quenched with water (1 mL) and neutralised with 2M HCI. The
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d Bor ane-t et rahydr of uran conplex (376 ni,
375.69 mmol ) was added dropwi se to a stirred
wa papersson of (S)-3-am no- 3- (4-chl or ophenyl ) ppOpPeBR008/050925
acid (10 g, 50.09 nmmol) in THF (500 nL) at 0 C over a
period of 45 m nutes under njjgrogen. The resulting
15suspension was stirred at 0 C for 30 m nutes then at
22 C for 5 hours. The reaction m xture was added
reaet%t{r f}lggﬁ{‘fes(ﬁrs oeg ﬁéﬂ%%gofg {J?sg Q‘Pgifgdtlﬁgggd g‘g??i\}l Pr@é)viﬁﬁ) and washed
wmlwth(eow\/a&)cblﬁcmgﬁmate@zér whediigisoly 8bSM, fiktrodand eapbited to

trated (thi X t ed
R b el A e R o e e
cluBiBA gi’é@?&:‘ﬁ?é‘ M M&)ﬁqpﬂdﬁo Tﬁéﬁreﬁh‘%ﬂ@%@ﬂé%ohﬂ%ﬁ ah@s

extracted with DCM (3x and the extracts
evapordtédiedzivd (lh) tehebwylgdaﬂl -¢- ¢lﬂwphenm93 hwbxymdpﬂcﬂghmcﬁ) 1-

Y BEGalo T ot BB Ehar yRarobRaieT T a6 s a sotid

HNMH%@U@M{% DWASOP4Y)isf i e1l- Dmf(mssb BR6 L ¢32 (2H m), 1.94 (2H, d),
chronat o , elution gradi ent to 6% MeOH anmpni a

2.00AZIDa 3. ﬁr(ng PatbP 0ASS Hemévda%i)@éi & 458 (dHymes81 (b, d), 6.60

-6%5 (Rl BRI 3 ALE R BP SR AP 2%??81%‘8%1(}? nffs.14

(1}(;@93;113)676(1118)4 - 1 93 (2H m, 3.76 - 3 81 (2H, m,
4.13 - 7.25 (2H, m, 7.30 - 7.34 (2H
MSy/e r§128 Cl@&?zoliniml nt er nedi at e 48:
(S)-tert-butyl
4- (tert-but oxycarbonyl am no) - 4- (1- (4- chl orophenyl) -
Int8rinydin x40 rlefperit-dartdavraptiamvbed-c ek mupiferidin & d>xenk bd ey lic @eid)
t d (S)-3 -amno-3 -(4-chlgrophenyl)prop an-1-ol
(Internediate 47) (1.09 g, 87/mml) 5was added in
one portion to 1-(tert-bybox arbonyl) 4-(tert-
but oxycar bonyl am no) pi peri d[ ne-]4- car boxyl i c acid
(Internmediate 70) (2.022 g, 7 mmol ) and DI PEA (3. 08
m., 17.61 nmol) in DVA (20 ry\
0- (7-azabenzotriazol -1-y1)-o
N,N, N, N -tetranethyl uroni um gk?fl uor ophosphat e
(2.456 g, 6.46 mmol ) was adde d the resulting
sol uti I t
RS Rlibh O A o, IOV, T PP i aded
to Etrcl S@B@@n il )l ; terdbvd tyhet sitigd 4sequempdradihey 1 i dibarbatydate ( 50

Onf g ST P S5 TG 2525 bR R vas

stu’féfd drosatedr Whbiks dhehivloRUSITIEE Bfcfreddiof % re was diluted with
S)-tert-butyl 4- (tert-butoxycarb

diegryy Phai @69 ndl-) and washqﬁ a\rldslphfetnlyﬁlpo sl )hYhk apgprolpydrs acke

COI\I’AEI%%(% M)d hgla g&uﬁ@f 2%8%( @%}I\/?-Qé % dg%glgct ?ag g;%traacted into
DCM 8the (&gam& lagdr was'ldt%ﬂ &RHmaphesivin @@t HilteSdd and.e$8porated to
afford 1-(tert-butoxycarbonyl)-4-cyanopiperidine-4-carboxylic acid (4.50 g, 91 %). This

material was used in the next steps without further purification.
"H NMR (400 MHz, CDCI3) & 1.40 (9H, s), 1.87 — 1.97 (2H, m), 2.04 (2H, d), 3.08 (2H, 1),
4.05 (2H, s), 8.23 (1H, s).
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(2H, t), 3.54 - 3.65 (2H, m, 4.52 (1H t), 4.89 (1H
q), 6.89 (1H, s), 7.29 - 7.34 (4H, m. M5 me M-Na+

WG 3h9/047563 | nt er medi at e 49: PCT/GB2008/050925
(S)-4-am no-N-(1-(4-chl orophenyl) - 3-hydroxypropyl ) pi pe
ridine-4- 20 carboxam de 4
2009/ 047563PCT/ GB2008/ 050925 118 Hydr ogen
chloride 4Min dioxane (11.72 nlL, 46.87 mol) was

Int@ﬂﬂ@d’ia{e%é‘: %{i-ti\gf lt-t%—’&yl prophenylethvl)-4-cyanopiperidine-4-carboxamide

= (TEert- oul OXyCdr ooy rdant rnmoj-4-( L~ (4= CII Or Openy L)~ o5-
hydr oxypr opyl car banoyl ) pi peni di cgrboxylate

(Intermedi ate 48) (39, i oxane (30 ni).
The resulting solution
hours. The reacti on 5A4q x¥ure s dilssolved in

met hanol and purifi€d by ion exc arge chromat ogr aphy,
usi ng an SCX colum. The desired pr oduct was el uted

fro he col um us nmoni a/ OH an
{  abr{TgHad wpalaéela%aﬂé‘? gy Redx Wlwgwﬁuorophosphate

(lf@ & %ﬁfd‘l Nyas added in one 0rt10n to 1-( tert-butoxycarbon 1)-4-
(1-%4 chlorophenyl - 3- hydr oxypropyl) plperldlne 4- car bo

cyanapipdedifid-49cagbaxylit 08d W@ntesmedia 430K 0. 263 g.glmmal o () - NKR

chibreg ér%yi)gil\ﬁ_lz mlDM?ggg? by @ozrgmbl)%nﬁ TybEs ((137| n%rg 7959p' ganol) in
DMA SZO L) al23€ undér BfrogdIThBYesu g%ﬁlthﬁva@ %@rred at 60°C for 4

onosuccinimde (6.84 g, 38.4 was ad

hOlH@)rThedﬂWUS)é npigtuge wht eaporigshiodayispoarsl TG?EWY% lﬂlIPfél\/l((550 mL),
o ey SR A P ARSI BR8P
satin@tedsodhiaut hydfhgnras@hhi@f100 Ly Ehcwagarty Ht@Mﬁﬁsﬁdileﬂl’Uifer

the resulting brown solid was triturated with wat
magnesEing SH{pI BleEsh and cyBParpee i slbardeatdegredigt dye Crude product thus

obtfﬁ/iél(%alrwﬁts OfenttiiBd C[Flé{‘gﬁl \Aﬁﬁ?:ld'b(;/ LR sfl Eﬂfoﬁ{gﬁ%é(ﬂhtyhelnﬁdn gradient 0

to give a so h“was co
to TG0% EddAom 1sfﬂtaaain©tPuter fracasioas vore mpomede@aﬁfdrdt(ﬁ)gerv-butyl 4-(1-

(-GS et oo oA o oD e R (O g U bl (st ) as o
col@ur?esgguﬁl]\bhic§Eolic@ﬁ&f’od d‘rgm delll% RQadu]aHl "I?ﬁs rNQeHdlewaM'ﬂﬁen
234. 25 WD 2009/ 047563 / GB200 / 050925 119

red[ssobpqhﬁxj]i)@%(@loo mL), and trifluoroacetic acid (2.3 11 mL, 30.00 mmol) was
added) TR SR Fad Fr RG] oherddl;)e&%)rg 3 Q hours Xe? which the crude

product was purified by ion exchange chromatography, using an SCX column. The desired

product was eluted from the column using 7V ammonia/MeOH and pure fractions were
evaporated to dryness to afford (R)-N-(1-(4-chlorophenyl)ethyl)-4-cyanopiperidine-4-
carboxamide (0.720 g, 82 %) as a colourless gum. This material was used directly in the
next step without further purification.

MS m/e MH" 292.
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H2 Br Bor ane-tetrahydrofuran conplex (71.7 ni,
71.70 mmol ) was added dropwi se to a stirred suspensi on
w@b0008)7583 am no- 3- (4- br onophenyl ) pr opanoi ¢ aci BICT/8B200g/050925
14.34 mmol) in 5 THF (80 nL) at OC over a period of 30
m nutes under nitrogen. The ygsulting suspension was
stirred at OC for 30 m nutes then at 22C for 5 hours.
The reaction m xture was added portl onw se to rret hanol

dlﬂv@ﬂnmﬂhw&ﬁ)mnlméhwmboxaﬁﬁmeM) and r econcent r at ed

(this process was repeated thr%e times). The residue
was dissolved in DCMio (75 rrL ang_mashed with 1N
NaOH (50 nlL). The aquee ,
(3 x 100 nL) and the ¢ gonbyned with the
organi c |layer. The @@ ed ordani gs were washed with
saturated brine (50 nL), dried ofer MgSO4 and
concentrated to afford crude pr ct.. The crude
product was purified by flash gilijga ©hromat ography,
elution gradient 2 to 6% MeOH ~8"in DCM Pure
fractions were evaporated to drynessHto 15afford

DIEA 47 M 57 dD PR g B PR o bBenyisudn-4-
cyzﬁx@%@ﬂldﬁeﬂ &ti-’boxaﬂn(%)(lﬁ%ﬂneﬂia,te £4)1620 m}' 827 (ni’thbl) ﬁ'ﬁd 6-chloro-7-

(1H, 17 - 7.20 n)éa 9 (2
deagppurives (A %mlngﬁ zgnor;m IPMPe ﬁ?e@L P2%6; Tha 1rf?\fﬂllltmg colhtion was

sisd O SroPREmy e TSR L PO GRS ot

chriomatograpiie] iixing/dra®d Ke ohydh. dbbldesitederdducdvagelubed. f?cﬁn the column
nmol ) and .sodi um carbonate (5.98 g, 56.44 mmo
usigg A pgimonia/ M QQI.%@H l}remﬁt@@tww @tgﬂam&te%torﬁrgn%%ﬁ tqggfEord (R)IN-

oC
(1 Do O S o [P Ty PREREL U Bperiding
carbyxapvidp (ttel V) ms amdrapge sdlidedhisywdsluaehin Onext step without further
go / 047563PCT/ GB2008/ 050925 120 silica chromat ography
purC‘ {2487t 20-50% Et OAc / iso-hexane). Pure fractions
"HWVIR (80@RMADAMSOPs dragneasdy @.9af-foodl (81 hy), 2.19 (3H 2 4.72 (2H,
4- (4-chl or opheny1) - 4- (met hoxyi mi no) but anoate (12 g,
d), 89204 Hadd)a A.60 r nge (i, ams pRB& L, dd)gtida - 7.41 (4H, m), 8.1 (1L, s),

0 , DVBO) 1.13-1.17 (3H, t), 2.26-2.50
8'7?%5?5?1'%?5%@%?52 (1)H, qu), 52. 0i s 98)(2H, t), 3.94
MS 3K MBI 409, 00- 4. 05 (2H, q), 7.47-7.49 (2H d),

7.66-7.69 (2H, d).

Intermediate 46: (S)-4-(1-amino-3-hvdroxvpropvllbenzonitrile

OH

/©/\ NH2
Z

N
Sodium borohydride (1.039 mL, 29.48 mmol) was added portionwise to (S)-methyl
3-amino-3-(4-cyanophenyl)propanoate (2.23 g, 10.92 mmol) in methanol (20 mL) at 0°C
over a period of 5 minutes. The resulting solution was stirred at 20 °C for 24 hours. The

reaction mixture was quenched with saturated NaHCO5 (50 mL), extracted with EtOAc (3



10

15

20

25

I nt er nedi ate 53:

4- (4-chl orophenyl) - 4- (met hoxyi m no) but anoi ¢ acid
wN2000)475€H cl Lit hi um hydr oxi de nonohydr at e (9r&RGB2008/050925

228.57 mmol ) was added to ethyl 4-(4-

10chl or opheny1) - 4- (et hoxyi njjpo) but anoat e

(Internmediate 52) (12.33 g, 45.71 mol ) in water (25.4

m.), THF (102 ni) and ethanol (102 ni). The resul ting

X 1r6n8 Xt ity 91'3 ‘Pga% d;s ta%ré rvgg Vﬁsﬁ@c@?&k@ﬁ?{}%%ﬁy ml_rse ( E{Lab&%écp&er MgSO.,
filtedetl Ian&va'tf@bre(t&ﬂ@ affoyd crlide pamlueto Uac vade aetjdust ek puwoifieldy flash

wth IMcitric acid s hen extracted wi.th FEt 0Ac
siliggchrongtperAPy, efrhféorb%railﬁmcd @x%".e A6QH ptheanymania in  Pure

fra&ﬁ)tng Rx%tr@ & aBbial& 1 %&r%és {8t F%}rﬂ IrigdiRver MySO4,

tered and evaporated to af d desired product
hydto(:ﬂ}romﬂ}hanzxphtenha/@%&g et1B Sx)ydsm qedywrlesaoidi ¢ aci d

g ﬁxﬁ\ggﬁ@ kf&}ilzz Ep §154 90 9ht93y(§h' EPh! 50 @ﬁ_,'\"vfﬁ 22-425(1H,

m)37$31&1}3|ﬂ'1_? 9)63 - 1.8/, 49, (2H, d), 7.67-7.69 (2H, d),
12.2 broad). M5 nlfe M+ 242. 20 Internedi ate 54:
M 117(4 chl or ophenyl ) butan-1-ol NH2 OH d
4- (4- Chl or ophenyl) - 4- (met hoxyi m no) but anoi ¢ aci d
(Internediate 53) (6.43 g, 26.61 mmol) in
Inteah i T f(8)-31aniid6-3Al) ciderd phowyIRshopundesl an
at nosphere of nitrogen, in 25 an | ce-nethanol bath.
Bor ane-t et rahydr of uran conpl ex ( oM i n THF) (93 ni,
93. 12 mmol ) was added dropw se er a period of 20
m nutes. The resulting solutiori was allowed to warmto
roomtenperature, stirred#0 Rgur then heated at
reflux for a further ours.zAfter cooling in
ice-water the m xture we eat ed vvith water (20 ni)
drog se with stirring over 10 m nutes. The m xture
afpapTicteahy dioderap somalem(3 Y mbodd T @hparadt Wasaddad dropwise to a
sl Rl Lo IR (Beo R ol i o, 30,08 finol) in
THHIFOMNa(Dhl af .AC Jov€i20pario)d cdidd exindicoprdes emrm gt:h Blid resultigg
5The resul ting miXxture was rred _and ted t 90C
SUSPERSION KOLY ST °E BT Sl t?soth?ﬁ . Peita e reaction
miftkd el Rided B&%%n&zis@?@ nié’tﬂaﬁol’% 80 mL-Eh?hé3%idﬁex9ases¥1He§%¥ om
were washed with water followed by brine, dried over
tenityBO4rc dodtheoeadays. Athe dnikburel vpn essentidted, a'ecusjselvmd@lduwthamls(%o
he urified flash silica chromatogra el uent .
Ly S50 sATRE el HONBO B R SR BORe. TP Rh S dissolved
in ]B@M’Q?"S%E}jaﬂcpwﬁsfhﬁt@ th 1IN NaOH (50 mL). Th(e ?ilqlslﬁéous layer was extracted

- am no- (()4 chl or ophenyl ) but an- 1- ol
Wlth DCM (3x 10

mL) and the extracts combined with the ofgamc layer. The combined
organics were washed with saturated brine (50 mL), dried over MgSO, and concentrated to
afford crude product. The crude product was purified by flash silica chromatography,
elution gradient 2 to 6% MeOH/ammonia in DCM. Pure fractions were evaporated to
dryness to afford (S)-3-amino-3-(4-chlorophenyl)propan-1-ol (5.76 g, 61.9 %) as a white
solid.

"H NMR (400.13 MHz, CDCI3) & 1.84 - 1.93 (2H, m), 3.76 - 3.81 (2H, m), 4.13 (1H, 1),
7.23 -7.25 (2H, m), 7.30 - 7.34 (2H, m).

MS m/c MH" 186.
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10g, 73.0 %9 as a colourless, transparent gum 1H NWR
(400. 13 MHz) 1.25-1.47 (2H, dm, 1.51-1.61 (2H m,
We284/087588 (2H, t), 3.76- 3.79 (1H, t), 7.33- 7rGBGEAH8/050925
m. Internediate 55: tert-butyl
1- (4-chl orophenyl) - 4- hydr oxypyt yl carbamate 15 C
Di-tert-butyl dicarbonate (1.588 ni, 6.91 nmol) was
added in one portion to 4-
aﬁa 4(&4 ( SNeQ{ BH{W Qy(ltérl}’\%lmcaﬁlong §ij5—‘&‘ I "Hl %hﬁ)%phenvl)-
gL 1o ) 1TTH DAVE(ZU TTL)  d C urtdact
3- mﬂtawnpleMamwnipdnmls@ﬂwrmms stirred at room
tenperature for 24 hours. resulting mxture was
evaporated to dryness and tjhe crude oil was triturated
20 with isohexane to givera gplid which was col |l ected
by filtration and dried unde vaHuun&to gi ve
tert-butyl 1-(4-chl utyl car bamat e
(1.800 g, 87 % as . (400. 13 Mz,
CDC13) 6 1.40 (9H1”s : 1 6(2H nm, 1.78 -
1.83 (2H, m), 3.63 - 3.68 (2H, 461(1H s), 4.84
LM

(1H, s), 7.21 (2H, m, 7.29 (2H, . 122

I nt er nedi at e 56:

4-(tert-butoxycarbonyl am no) - 4-%chl or ophenyl) butyl
met hanesul f onat e Met hanesul f onyl chl ori de

511
(- Bamineo}-(4-gklerophersd) Pee R - gle(lmrm@dm%ﬁwﬁ 09 g, 5.87 mmol)

waf gfdcgeg S OLBARDERY P epuvspbarat e
butbky @i Bunly bamine)p(pkridie-4vtarbaky2io aniilinter mediald ’((BQ2 02h1g) 5.87
at 25C_qver aQéoer [ ?%égf 15 m nut e? under

mm%%%n@?&%@ el prelMit (G08hy- @2% E%Oéri%Z&fl-y1>-
N,lﬁj@] ROt ESicth fﬁ?orﬁﬁﬁlﬁle&éfﬁﬂ)r(gﬂ%gﬂ{ %6%’@91@ Eglv@}a@ added and

ryness and the residue in DCM tered
thean@lmﬂ@soﬂutimMSextlpud pf 206 ﬂoy 24 hatsrh Blid rea@ion mixture was

chr t ogr a l.uti,on 1Q .2 00% Et O
evapir b SRS thep A el SRR S Bba 1 g2l SRttty wien
waflt Y3es$) b @idrafed bfine (50 mL). The orgamc layer was dried over MgSQO.,

(tert-butoxycarbonyl am no) - éh chl or ophenyl ) but yl

filtened lngh exapofaserbihen (rztu@m \glth de y%tharstoaffnm erade 69 tart-bugyl 4-
(tel(L %Rto(x arb%yézgn%h%](g’)cﬂﬁ)ﬁoiph?%ﬂs l}yd%(%icygﬁop(y%g'rban‘jo’yY)plperldme-
1- cérbzﬁyl(aﬂd-QA 6%)g, 135 20 ak 3Whid)solid. 30 - 7.33 (2H, d). 15 M5

IH Nl\e/IRN(IZOO 13%%92 DMSO-de) 6 1.39 (18H, s), 1.71 - 1.92 (6H, m), 3.06 (2H, s), 3.36
(2H, t), 3.54 - 3.65 (2H, m), 4.52 (1H, t), 4.89 (1H, q), 6.89 (1H, s), 7.29 - 7.34 (4H, m).

MS m/e M+Na™ 534,

Intermediate 49: (S)-4-amino-N-(1-(4-chlorophenvD-3-hyvdroxvpropvl)piperidine-4-

carboxamide

y

i N NH,
Q\H
cl

Tz
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Internedi ate 57:

1- (4-chl orophenyl) - N4, Nd- di net hyl but ane-1, 4-di am ne |
wolRooglo4Bssret hyl amine (84 ng, 1.85 mmol) and  PCT/GB2008/050925

4-(tert-butoxycarbonyl am no)-4-(4- 20

chl orophenyl ) butyl nethanesujficonate (I nternedi ate 56)

(700 nmg, 1.85 mmol) were dissolved in THF (10 nlL) and

seal ed into a mcrowave tube. The reaction was heated

. g gﬁ&@@ﬁﬁ%&ﬁﬂ@gﬁ PEP226 47 ﬁlq}cﬁg%aé Rdsdo (S)-tert-

mnu es I n the mcrowave r tor and coo toro
buttybmﬁteftaiuw@car‘ﬁbeﬂam&mt)mqn (#ichlaroghengB-3soncent r at ed and

hen di sso| ved in X and TFA
hy B RGN AR et e | 2Ro KO ATHETmEtiate ) (4, debb mmol) in
dloRﬁr%d@@tmI\ﬁa? h@i’gshl in QOlgﬁoﬁ %s SHCRENID @‘FOP%BQIW "f‘lﬁ’ehﬂéactlon
usi ng an colu desired product was el uted
letumwasrrbssblwedllm mthmsokfglda)uﬁﬂeébprmn aychatyd chnemgogrephy, using an

tio oratedto ss.to affor
S Qfirar DrecEHE PO N5 S RLERI e Sothn BhEG M ne
amﬁi%ﬁﬁa/lﬂlg()}%d réfa@din€ Ivde@é/\é@tflmateﬂfﬂo MR c6HBQLBA] IZ4-amino-N-
CDCL13) 0. - 0.79 (1H m, 0.82 - 0.91 1Hn?
(1-G1-G8oiopherDd-§-Biromy promy mip e & arbexeude £HOT0 g, 165 pes a
6.58 - 6.66 (4H, . lo M5 me MK 227.

COlgmﬂeSS 2ndll ate 58: (9S)- t(ert g)utyl

HNMR-((t(bﬂ mmmmse:mmdmxwm&m @8l basat®1@Q4H) m), 2.67 - 2.83
tyl dicarbonate (8 35.01 mmol ) was

(2}5@@!)@& 3i0r{28n@) gt {16h st.d-Y09) 7 ?3.2 (4H m).
Wézm chl orophenyl ) propan-1-ol (Internediate
35.01 mmol) in DCM (200 nL) at 25C under
nitrogen. The resulting solution was stirred at room
e ratéb'l for ﬁ hour < The I(iiin m Xt ure was
_&\:EQIE@&& Rromasdchlor ; € riturated
with |sohexane to give a soli d \ﬂ']l ch was coll ected by
iltration and dried under [vacuyh to gi ve

f

(S)-tert-butyl

1- (4-chl or ophenyl) - 3- hyd |oxy rob
92 2

| carbamate (9.20 g,

N-Bromosuccinimide (6.84 g, 38.42 mmol) was added portionwise to 4-chloro-7H-
pyrrolo[2,3-d]pyrimidine (5 g, 32.56 mmol) in DCM, dry (125 mL) at 20°C under nitrogen.
The resulting suspension was stirred at 20 °C for 1 hour. The reaction mixture was
evaporated and the resulting brown solid was triturated with water to give a purple solid
which was collected by filtration. The crude solid was triturated with hot MeOH to give a
solid which was collected by filtration. The hot trituration was repeated to give 5-bromo-4-
chloro-7H-pyrrolo[2,3-d]pyrimidine (5.23 g, 69.1 %) as a cream solid.

"H NMR (400.13 MHz, DMSO-d6) & 7.94 (1H, s), 8.63 (1H, s), 12.95 (1H, s)
MS m/e MH" 234,
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209 as a white solid. 1H NWR (399.9 M1z, CDC13) 6
1.43 (9H, s), 1.78 - 1.84 (1H, m, 2.05 (1H, d), 2.74

W@ 2dd9/08)63 3. 67 - 3.71 (2H, m, 4.88 (1H, s), 5SrOWGB1LHS/050925
d, 7.21 - 7.24 (2H, m, 7.30 - 7.33 (2H, m. MsS nfe
M:Na+ 308. 124 | nternedi at g 199:
(S)-3-(tert-butoxycarbonyl am no) - 3- (4-chl or ophenybpr op
yI nmet hanesul f onat e Met hanesul fonyl chloride (2.74

it TR b 5.3 %@ nﬁo%%ﬁ;@ﬁ;o@%ghsél tert- Sbutyl

(Intermsd|ate 58) (9.2 g, 32.19 f¥ol) and
triethylamne (5.38 nL, 38.63 mywl) in DCM (161 ni) at
25C over a period of 15 m nutes under nitrogen. The

resul ting solution was stisrgda 4 oom tenperature for
30 mnutes. The resulti ng ure Wwas evaporated to
dryness and the residugas-purified by flash silica

chr omat ogr aphy, elution gradient 40 to 100% Et OAc in

i soBemeeetrdﬁydﬁ)fdx@ﬁ campleR3]. Nefle 7e\77@pﬁnnat) evﬁhstaddw JopeBe to a
to afford (9)-3-(tert-butoxycarbonyl am no) - 3-

stirggq} e RROmAL ;%)r%)ﬁwnqw%ﬂﬁﬁﬁégwhﬁw%arepm@ md @ g gol o4 mmol) in
TSGR 5 Otg gy P ity P SRS The Bkl ygpension

waf Rtitredyt,0°@ f813( @Huts)theri7at22°C fof. ABufR Ahe dyactidn Bxture was added
Na+ 386. 15 Internedi ate 6

Porclglefg fﬁme aa9‘§@ﬁ@“ ng%f) hezsoNg Lo A iriH apoea? tfn@em%gﬁf?r 24

hodrs LTt thixde Was Bhidechithiad rB@sdohvA3R Irfé‘(fhanﬂsl &30 /D) andand

(S)-3-(tert-but oxycar bonyl am no) -
reconcentrated (this process was repeated three times). The residue was dissolved in DCM

(75 mL) and washed with 1N NaOH (50 mL). The aqueous layer was extracted with DCM

(3 x 100 mL) and the extracts combined with the organic layer. The combined organics
were washed with saturated brine (50 mL), dried over MgSQO, and concentrated to afford
crude product. The crude product was purified by flash silica chromatography, elution
gradient 2 to 6% MeOH/ammonia in DCM. Pure fractions were evaporated to dryness to
afford (S)-3-amino-3-(4-bromophenyl)propan-1-ol (2.160 g, 65.5 %) as a colourless gum.
"H NMR (400.13 MHz, CDCl3) § 1.82 - 1.90 (2H, m), 3.76 - 3.82 (2H, m), 4.12 (1H, t),
7.17 -7.20 (2H, m), 7.45 - 7.49 (2H, m).

MS m/e MH" 230.

Intermediate 52: ethvyl 4-(4-chlorophenyl)-4-(methoxyvimino)butanoate

Cl
4-(4-Chlorophenyl)-4-oxobutanoic acid (10 g, 47.03 mmol), methoxylamine
hydrochloride (4.91 g, 58.79 mmol) and sodium carbonate (5.98 g, 56.44 mmol) in ethanol

(150 mL) were stirred for 4 hrs at 80°C. The mixture was then cooled to room temperature

before being filtered. The filtrate was concentrated by evaporation and purified by flash
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chl orophenyl ) propyl nethanesul fonate (I nternedi ate 59)
(500 ng, 1.37 mmol) were 20 dissolved in THF (10 nl)
wanahsesbed i nto a m crowave tube. The reacti oPCTHESB2008/050925
heated to 120C for 50 mnutes in the m crowave reactor
and cooled to roomtenperatug The reaction mxture
was concentrated and diluted with DCM (5 nL). TFA (1
m.) was added WD 2009/ 047563PCT/ GB2008/ 050925 125 and
tHihrde f h
B A T o S A T
evapsrancgi @nlrHeXs wodftord eth'i]h@-(d-ehliorcgﬁlepylb}dk(ﬁiethmylrmhu)bﬁdmoate
fiomtgt/s col um usi ng 3. 5N a ni a/ MeOH and pure
(12380 oRs Y FAREPAFEPBATEY 191ty yness to af ford

HWRJ(Zlé(ﬂI?PM}@Z ‘Pﬁ\ﬁ@@)’ Pi3! "ﬁ?’ﬁﬁj (932 %'PS(&Q@PNQ 3, 5@ ﬂSLa(‘ﬂ}ﬂ qu),

as a [ ow ol |
2. 9N;Hz98 ((ZH,‘,I)355 9@ (1HO£) 4.0614. QS)(2H1q)757 47- 248 22H.2H), 7 ﬁ«} 7 62 (&H, d).
- 2.54 (6H, m, 3.97 (1H, t), 7.27 - 7.31 (4H, m. M5
me MH 241. 10Internedi ate 61:

Interif bG35 Q40 RorophBEVI-4{ rePlidxyth bbb Btad b Ycidr di ne

5-Bronb-4-chloro- /H pyrrol o[ 2, 3-d[ pyrir m di ne
(Internmediate 50) (2 g, 8.60 njml) and

p-tol uenesul fonyl chloride (J+%40 g, 8.60 nmml) was
taken up in acetone (12 nlL) #nd stlrﬁed under nitrogen
and cool ed to between - 3'this solution was
15 added 2. OM NaCH sol (5. 50 om, 10.99 mmol)
whi | e mai nt ai ni ng t hel"i nt™r nal tenperature at |ess

h C. Th
¢ obURE T SEnPNBRE 6750 Roret. S HBRh s Uef [ -4
chlt)fdph@ﬁﬁm%feth@saﬁnﬁ@@haﬁgnwé tIn‘f‘éﬁﬁb(ﬁz&@“SQ)"@l 24 b dnmol) in

hl oro-7-tosyl- 7H pyrrol o[ 2 pyrim di ne
Wa(es (22584 glL)QDH%(I@Smé) p@d ethorcd 4f2sol).dT h@@&uhtlml(lwmwasastlrred

at %ﬁégor a%g@ffﬁw%ﬂsl mi uﬂw%%q_llluzgcf v%it]_é qug% ié_ﬁ%H I&%ﬂ%washed

Wltmvﬂat&q'diO@&L THZRubsser i gt 6 3H SRR YM citric acid solution then
- br ono- tos 17H-pﬁ;rololz -dl pyrimdin-4-yl)-4-

1-(5
ext(atcéthmh BiQaarboh sk nbhopirpane extrstvergmnshed witle saturated brine
(25 mL) then dried over MgSO,, filtered and evaporated to afford desired product 4-(4-

chlorophenyl)-4-(methoxyimino)butanoic acid (7.63 g, 69.1 %) as a light yellow solid.
"H NMR (400.13 MHz) 2.39-2.43 (2H, t), 2.91-2.95 (2H, t), 3.94 (3H, s), 7.47-7.49 (2H,
d), 7.67-7.69 (2H, d), 12.21 (1H, broad).

MS m/e MH" 242.

Intermediate 54: 4-amino-4-(4-chlorophenvlbutan-1-ol

2
Q)WOH
Cl

4-(4-Chlorophenyl)-4-(methoxyimino)butanoic acid (Intermediate 53) (6.43 g,

26.61 mmol) in tetrahydrofuran (30 mL) was cooled, under an atmosphere of nitrogen, in
an ice-methanol bath. Borane-tetrahydrofuran complex (1.0M in THF) (93 mL, 93.12
mmol) was added dropwise over a period of 20 minutes. The resulting solution was

allowed to warm to room temperature, stirred for 1 hour then heated at reflux for a further
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Triethylam ne (3.55 nL, 25.45 mmol) was added to
5-brono-4-chl oro-7-tosyl-7H 5pyrrol o[ 2, 3-d] pyri m di ne

W@ bovopuTsesli ate 61) (3.28 g, 8.48 nmol) and net hg1/GB2008/050925
4-(tert- butoxycarbonyl am no) pi peri di ne-4-car boxyl ate
(W02008075109) (3.07 g, 11.8%ymol) in DVA (50 nl) at
20C. The resulting suspension was stirred at 70C for 2
hours. The reaction m xture was concentrated and

6 hgmh{sﬁgﬁgr (\Moil?%? f{%’%‘twaggrggsg?tr%trl% t%]% t ARy g%ﬂf;ﬁd rﬁ.‘h dropwise

withrsgaitigoovieay@ mitess. dihe edxtuﬁe wusexgahgﬁ%edfto taern ed raumd
evaporat d.to rd de product e cr roduct

tenipeEatg AR .Stélae%taﬂ @Q@szg 91 @aan%%tatgé%gvlgaﬁ @w ehisn}- dre residue

wadlRAicefkd 3Pick %a?&%ng%@%Nh@H' @g? ?@ﬂﬁ) aclf’déﬁ‘?iréﬂvﬁgé (vARStirring.

wer e evapor at ed dryness to
Thdnﬁﬁhmgmmnuﬂeu@Symﬁmeﬁmﬁmbé@ZXBCdppﬁhOMBdﬁﬂ«ﬂokd)sﬁw@l

ten%p%ga%br% gltng Xg & art%g tﬂgelgetm [ %&Eg@r flihe C%TPF{E}&%LPS’%&?_ §vashed with
Wa%%lloapt@@yd&?n&dﬂe&&ef %SCﬁ)and %V%Q)ra(t@d"to nes(g 38e él%h'e product

s), 3.33 - 7 (2H m, 9 (3 Ss)
wag then pedifed by ﬂaSih ey @Fpm@tpgraehm@h(@w IQV 018 a@@l((nzet—m MeOH /

Db ds adors bbb Bl Bauin Gt iBraghenylpuan-t-of .58

g, TBEO My)las a colourless, transparent gum.
tert-butox carbonylantno (5-cycl opropyl
(2H, dmy, 1.51-

4-
"HNMIR (400.13 MHz) 1.25-1.4 D6 PO, 28 S5 35 K3 76
37g¥kg0§0ﬂ§;33§kQMr&yidln 4- ybpi peri di ne- 4- carboxylate

: RO ,

1-(5- bronD 7-tosyl-7H-pyrrol of 2, 3- d]pyrlnldln 4-y1) - 4-
5] i dj b

phosphate tr|ba5|c (1 343 g, 6.3 unnnl) trlcyclohexyl
phosphi ne (0.101 g, 0.36 mml) and cycl opropyl boronic
acid (0.438 g, 4.34 mmol ) were-taken up in toluene (10
m.) and water (0.400 nL). The|m xture was purged with
nitrogen for 30 m nutes hpakadi um( 1) acetate
(0.041 g, 0.18 mmol ) wa ded _AJThe m xture was heat ed
to 75C for 106 hours afd t en®al | d to cool and stir

at room tenperature overnight. reaction m xture

was diluted with Et0OAc (75 nmL), and washed

s eqDeitgri- htltbfydimmtohna;ta( ep8Y B0, 6D) namel) sas ad@tdéu! 0b¢ pergion to 4-

an#qor%-g% LoD a{ 8@éie{ermeﬁla(¥e gf)d(l% 6. mmbl) in DCM (20
mL) at 25°C under n1tr0gen. The resulting solution was stirred at room temperature for 24
hours. The resulting mixture was evaporated to dryness and the crude oil was triturated
with isohexane to give a solid which was collected by filtration and dried under vacuum to
give tert-butyl 1-(4-chlorophenyl)-4-hydroxybutylcarbamate (1.800 g, 87 %) as a white
solid.

"H NMR (400.13 MHz, CDCI3) & 1.40 (9H, s), 1.48 - 1.66 (2H, m), 1.78 - 1.83 (2H, m),
3.63 -3.68 (2H, m), 4.61 (1H, s), 4.84 (1H, s), 7.21 (2H, m), 7.29 - 7.31 (2H, m).
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to afford crude product. The crude product was

purified by flash silica chromatography, elution
w@eadiogrsss3 10 to 30% Et OAc i n i sohexane. Pure fPrarGBoms/ 050925

were evaporated to dryness 15to afford nethyl

4- (tert-butoxycarbonyl am no)b- (5-cycl opropyl-7-tosyl-

7H pyrrol of 2, 3-

d]pyr|n1d|n 4-yl) pi peridi ne-4-carboxyl ate (0.447 g,

iR %ni'r% I{I?’) 6

meshanedulbghate 1. 94 (1H, m), 2.04 - 2. 10 (2H m, 2.17 -
2.25 (2H, m, 2.38 (3H, s), 3.34 - 3.41 (2H, m, 3.74
(3H, s), 3.98 - 4.03 (2H, m, 40L8_061H s), 7.12 (1H,
s), 7.28 (2H, n), 8.03 - 8.05 20(%H, n), 8.46 (1H, s).
ME mie MH 570. WD 2009/ 047563PC0/ GB2008/ 050925 128
I nt ernedi ate 64:
4-(tert-but oxycarbonyl am no) - 5-cycl opropyl- 7H pyrro
| 012, 3- di pyrimdin-4-ybpiper|i di ne-4-carboxylic acid
2M sodi um hydr oxi de sol u 0 nL) was added to
nmet hyl 4-(tert- PAD
5but oxycar bonyl am no) eix- cCyeFOppopyl- 7-tosyl- 7H pyrr
ol o[ 2, 3-d] pyri m di n-4- yl)pi peridine-4-carboxyl ate
(Internediate 63) (780 ng 1. 37 ) in THF (10 nl)

ngentfioaS et S Ao (el v e fon gegAer-buyt
1- (ﬂéﬁl&&ﬁheﬁﬂ?utmr@@%@%rﬁm (e nfedidtes8pd . 84 6.00 mmol) and

aci d 2M HC1 sol ution. The aqueous
trlqtlag}@mrlwéls O%ma&twdnmpt) hn DEW @0 R ng0 a2y Gagnegr eefperiod of 15
ml%ut und%glaferﬁgir}/ e[r.lilﬁ resgﬂpngnsogut on Wa sﬁrrg(g %t rotglga tgﬁalggra%é 30

miiitéd Fheeesanhgenianes ahe dvdp@ra@édt@rd@yr%mﬁi the eshithife was suspended
ert but oxycar bonyl ani no) - 1- cyclopropyl 7H pyrro

in BF& §ﬂ@}eﬁwmﬁh%ﬁ%mmmryf§d&érﬂa@h fiica chreppgkanhy celagorygradient

20 P B il P RIS angpag ffy Wtou

(tembmokyéﬁb@mmm))) 44 45hlBdphenpl) B8y I(1héthandsyl fGhated(2:278.65 300 %) as

.92 - 4.01 (2H, m, 6.92 (1H, d), 7.18 -
“Sfﬂtﬁﬁ"l?am 8.21 (1H, s), 11.51 (1H, s), 12.29 (1H,

HNMRB(@OGT!?M%TE CH@3) 5 1.41 (94, s), 1.67 - 1.87 (4H, m), 2.99 (3H, s), 4.23 (2H,
t),4.62 (1H, s), 4.75 (1H, s), 7.20 (2H, d), 7.30 - 7.33 (2H, d).
MS m/e M+Na" 400.

Intermediate 57: 1-(4-chlorophenvl)-N4.N4-dimethvlbutane-1.4-diamine

Cl
Dimethylamine (84 mg, 1.85 mmol) and 4-(tert-butoxycarbonylamino)-4-(4-
chlorophenyl)butyl methanesulfonate (Intermediate 56) (700 mg, 1.85 mmol) were

dissolved in THF (10 mL) and sealed into a microwave tube. The reaction was heated to
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WO 2009/ 047563PCT/ GB2008/ 050925 129 I nternedi ate 65:

(S)-tert-butyl
wd2¢02/0§7%6xhl or ophenyl) - 3- hydr oxypr opyl car banoyRQ F&B2008/050925

(5-cycl opropyl-7H pyrrol 012, 3-d

pyrim di n-4-yl)piperidin-4-yl,garbamate OH) 1- C NH

(S)-3-am no- 3-(4-chl orophenyl ) propan-1-ol (173 ng,

0.93 nmol) was added in one 5portion to

- |§g I r
12&3%?%{) gffg@t?%(%qgé 91%}}5 1%9(),‘[011& co%Ye tg g‘?(g]gy ge'ghtg%t gﬁe
rea(:tlicm ebedivaiseobdbntradd 5ndﬂ1en@i1£81vmirm DCandl (D)(HEA) ad #BA (2
2.80. Mol ) in

mlg. "{'h;e rg%cgg)élﬁzé@tslnpgg % %yff?% ?QONS N heN:rude product was purified by ion
exéh@ﬁ%@&ﬁ&m@ogfagﬁﬂz %ﬂln@%ﬁs‘d% O5IARIMOTRE Qés?reél g&ﬂduwwas]el%d from the

was a d"the resulting solution was stirred
colamnmmgfber zmmwmor}mdrm@ fragronriweraiea@pwmsed to dryness to

B R EREN T I R TN A

mﬁaturated brine (50 nL). The organic |ayer was dried
over filtered and evaporated to afford crude

H@%ME&& 0 13rM=H:c el 3 e 8dlct0. Waid Houw)i §.82d 0\ (i Hasi, 0.93 - 1.09
t,0 6% MeOH
vﬁ *ﬁg%ﬁﬁnig??ﬁggg%ﬂxﬁ%giﬁﬁ%gg6%%?%“%84p0rQ?ed to

MSﬂM@Mdr(zsy,- tert-butyl

4-(1-(4-chl orophenyl) - 3- hydroxypropylcarbannyl) 1-
15(5 cyclopropyl 7FprrroIo[2 d]pyr|n1d|n 4- yl)plper
, 3 ﬁ % . A

-i) L 144-

N T DIVBO- 00 w . OC
70,91 (2H, n) 1.40 (9H, s), 1081 - 2.06 (7TH, ),
3.33 - 3.40 (4H, m, 3.90 - 3.94 (2H m), 4.53 (1H
t), 4.91 - 4.93 ( 1H m, 692(1H s) 7.30 - 7.38
(4H, m), 7.96 (1H, d), 8, 11.49 (1H, s). 20
MS mie M+ 569. 130 Int d| é‘ 66 tert-butyl

1- (4-chl oropheny1) - 3- bpropylcarbanate

Di-tert-butyl dicarbonate (8.04 mL, 35.01 mmol) was added in one portion to (S)-3-
amino-3-(4-chlorophenyl)propan-1-ol (Intermediate 47) (6.5 g, 35.01 mmol) in DCM
(200 mL) at 25°C under nitrogen. The resulting solution was stirred at room temperature
for 24 hours. The resulting mixture was evaporated to dryness and the crude oil was
triturated with isohexane to give a solid which was collected by filtration and dried under
vacuum to give (S)-tert-butyl 1-(4-chlorophenyl)-3-hydroxypropylcarbamate (9.20 g, 92
%) as a white solid.

"H NMR (399.9 MHz, CDCI3) & 1.43 (9H, s), 1.78 - 1.84 (1H, m), 2.05 (1H, d), 2.74 (1H,
s), 3.67 - 3.71 (2H, m), 4.88 (1H, s), 5.04 (1H, d), 7.21 - 7.24 (2H, m), 7.30 - 7.33 (2H, m).
MS m/e M+Na" 308.
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Met hyl am ne gas was bubbled into a solution of

3-(tert-butoxycarbonyl am no)-3- (4-chl orophenyl) propyl
woredobanssill fonate (Internediate 31) (70 ng, O.RCT/GBRAOB/050925

in THF 5 (5 nL) at 22C over a period of 5 mnutes. The

m xture was sealed into a mpeyowave tube. The reaction

was heated to 125C for 30 minutes in the m crowave

react or and cooled to anblent tenperature. The mxture

anbﬁkkﬁMMﬁueNHB (aq)) in DOM Pure fractions were

evaporated to dryness to afford tgert-butyl

1- (4-chl orophenyl) - 3- 10( net hyl amino) pr opyl car bamat e
(52 my, 90 % as a colourl ess opF>xdH NWVR (399.902
MHz, CDC13) 6 1.41 (9H, s), _/9 (1H, br.m, 1.93 (1H,
br.m, 2.40 (3H, s), 2.59 (2Hg , 4.73 (1H br.$),
5.94 (1H, br.$), 7.21 (2H_d) A 29 (2H, d). MBS me
MH+ 299. 5. 15| nt er medi at @
1- (4-chl or ophenyl) - N3- e praéane 1, 3-di am ne CI
NH2 Hydr ogen chlori de (QM iTv1, 4-di oxane, 0.50
m., 2.00 nmmol) was added to ter yl

1- (4-chl orophenyl) - gneth | am no) pr opyl car bamat e
(1 nVesthragsuatoaylbdyor(dsy 2 g % 3574 Iminplof) was asldad dropmesedp (S)-tert-

bu%ﬁ%%%%?@%%mgﬁ 'ggirre K&Y%%%%Fbﬁ(iékgﬁﬁgﬂ%%ﬁgigb |g§19

mnv@pabiiettanghe . 1L B&.6B aghelyi DEM ol ihlL)ed 285C b@eﬁ a perlod
exchange chronatography usi ng an SCX colum. The
of HeBiuseh Widstmitpesiad hergsuluerspBion mas stirethi raemrigmpaypture for 30

mlﬂd@éwg F&gﬁﬂﬁtg R Eird GAaE Eva%glsaté/&%t% %lrﬁ}/e‘fél?ﬁ{c?ﬁlg ot Riedra¥ Harified by
flash (ideacthir-@napaplyyd ehiidn raeddigtt @o op d6@0o EtGA(diim rohexaph8Pure
ol s R sl 515 R
chlf}ro% rg;lj? 66 mefhaéesulfofiatd 51 d. 63*% 9 ‘K/%aé/\@whlte solid,

P 925 131 199. 3.

CT/ GB2008/ 05
ngr(ms) Mz, &DCBeBtl-36ut Y48 (9H, m), 2.20 (2H, ), 3.01 (3H, 5), 4.19 - 4.29

arftakdsh! gr9phenwl) >3- (rethviAm n) gy opvi car bamov1) -

MS m/e M+Na"™ 386.

Intermediate 60: (S)-1-(4-chlorophenvl)-N3.N3-diethvlpropane-1.3-diamine
5“ :

Cl

Diethylamine (0.426 mL, 4.12 mmol) and (S)-3-(tert-butoxycarbonylamino)-3-(4-

chlorophenyl)propyl methanesulfonate (Intermediate 59) (500 mg, 1.37 mmol) were
dissolved in THF (10 mL) and sealed into a microwave tube. The reaction was heated to
120°C for 50 minutes in the microwave reactor and cooled to room temperature. The

reaction mixture was concentrated and diluted with DCM (5 mL). TFA (1 mL) was added
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1- (7H pwrol 012, 3-di pvri m di n-4-0) pi peri di n-4-yl car bama
te d \ NH* H5
wO2q09namebenzot ri azol - 1-y1)-N, N, N, N -t et r amet hg1/GBo0081050925
m hexaf | uor ophosphate (44 ng, 0.12 nmol) was added to
4- (tert-butoxycarbonyl am no)pk- (7H pyrrol of 2, 3-
d] pyri m di n-4-yl) pi peri di ne-4-carboxylic acid
(Internmediate 1) (40 ng, 0.11 mmol) and
ancl(\‘;gle\tl' n%ch&? %g%ﬂjr%ﬁ&ba@]f | 4R Ofre Thde %021&0‘[% l‘lhgd B%/Fn
e resu ting i 0 suspensi on wa
exchibin@Odirbraatogiphy, rustngsrm SOTe cofuxinuThe dassred peddadt \t/ms eluted from the
anbi ent tenperature
colymp AR S0 % Bp MﬁéHn?é’tdlﬁHr‘bF%ﬁHﬁlé WErGePgLiGego dryness to
FéddTS R %ﬁﬁ h@ﬁl-(l\%zNﬁ'lli (1 hbp BN b i@ ¢ PRANBS3 G0 %
¢ sor(ufl gﬁ I n ?\IIJI\/P % a}l]edg}ty%%pm xt'ure sltnl (rér ed gi ZZC)aSa
yelfoy o8 days. The reactl on mxture was diluted with

' 58300 5 Sl SCRER AT By DL Sl seBecah Gl g om. m

39qqh1qml) nes-131ehyt@y With water and methanol to renove
inpurities foll owed by 30% (2M NH3 i n net hanol) in DCM

M§ o/eMit ' @4the product. The appropriate fractions were
evaporated to dryness to afford tert-butyl
4- (1- (4-chl orophenyl) - 3- (et hyl am no) pr opyl car banoy1l) -
Intérmediate 61: 5-bromo-4- chloro-7-tosyl-7H-pyrrolo[2.3-d|pyrimidine
(7H-pyrrol o[ 2, 3-d] pyri mdin-4-yl)piperidin-4-ylcarbanma
te (10.00 nmg, 17 %9 as a
542.5. 132 Internedi ategs69.
4- (tert-but oxycarbonyl am’n )
di car boxyl at e Met hyl
4-(tert-butoxycarbonyl an no) plsﬁ8r| di ne- 4- car boxyl at e
(W2008075109) 5(10 g, 38.79 mym was di ssolved in
DCM (194 nl). To this was addef -tert-butyl
di carbonate (10.67 nL, 46. 46 . portionw se. After
the addition the reaction was stikred at 25C for 1
hour. The crude product was washed with saturated
sodbBrohiocktilonatlé-plydem(2, sidpyaididite Integapdiatd 30)62 g, 8.60
mng}“ %%CPO g/_ @eé}e§u§%1@rtq:elflg?frr1 %4{(1)9& \/6%%)15125 %éjasttgke(rjlru)f)qg aget(t)noe (12

mI4-ahd Sike LRI YRR Y] AVROLBeRG!ch A5 €1nk #C. To this solution was
added 2.0M NaOH solution (5.50 mL, 10.99 mmol) while maintaining the internal

-tert- butyl 4- met hyl
eridi ne-1, 4-

2

temperature at less than 5°C. The reaction was allowed to warm to room temperature and
stirred for 1hour. The white solid was filtered off and washed well with acetone to afford
5-bromo-4-chloro-7-tosyl-7H-pyrrolo[2,3-d]pyrimidine (3.28 g, 99 %) as a pale cream
solid.

"H NMR (400.13 MHz, DMSO-de) & 2.38 (3H, s), 7.48 - 7.50 (2H, m), 8.06 - 8.08 (2H, m),
8.41 (1H, s), 8.84 (1H, s).
MS m/e MH" 387.
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i odi carboxylate (13.6 g, 98 %9 as a white solid. 1H

NVR (400.13 MHz, DMSO) 6 1.39 (9H, s), 1.40 (9H, s),
wa200004756¥ (2H, td), 1.88-1.92 (2H, d), 3.05 (P&F/GB2008/050925

broad), 3.61 (3H, s), 3.62-3.65 (2H, nm), 7.33 (broad,

exchange) . I nternedi at e 1AQ:
1-(tert-butoxycarbonyl)-4-(tert-butoxycarbonyl am no)p
peridi ne-4- 15carboxylic acid Li t hi um

IntV bR TRARDY L E?BFmﬁ&ﬂ%sﬂﬂ}i%@rﬁﬁoIWb%VMEdﬁPQ%ﬁ*y 4-(tert-

O 1=-1Ccrt=-p0utyl 4a-1cetIly
buﬁ)x&tz&fbbnblahﬁnmwdmhué-AmanMMmer| di ne- 1, 4-di car boxyl a
te (Internediate 69) 13(§8 g, 38.72 mmol) in water

(21.51 nlL), THF (86 ml) ﬁg%ﬁhnol (86 nmL). The
20resul ting sol uti on wag ré&d 20C for 1 day. The
reaction mxture was dil ufed vMQfé%&OAm (75 nm.) and
washed with water (75 nmb)t e aqueous was adjusted to

then extracted with

pHS with 1Mcitric acid so
' tracts were washed

Et OAc (3x200 mL). The or
W th saturated brine (SO[ﬂg
filtered and evaporat ed t O
pr oduct 7
1-(tert-butoxycarbonyl)- 4- (tePt > \nycarbonylan1no)pi
peridi ne-4- carboxylic acid (10: y, 78 %9 as a fine
white solid. 1H NWVR (400.13 MHz,\=BXBO 6 1.39 (9H, s),
1 40 (9H, s), 1.68-1.76 (2H, td) 1V89-1.92 (2H, d),

%@g%%ﬁ%%éegf mP; $E35 nelt §otaddep o éjbmé 0808 -tosy1.7h-

pyﬁlol() 1. HL@%Q&M@ e Ao (24 1 {45 G Mayl}m fert-

drox ut yl car banoybpi peri di ne- carbox ate _
but@Xf@I@mb@m@)pmeazlme-%cqrb_quliatw(WOmO8Q7ét1 ﬂ%)n(ét(ﬁyg, dd @8inymol) in

af lu h hat 5.24 13,77 s add
DM B 4P 270 n PRERS Rk bt ey et it T D R The
reablidOMKG R RARbACINRARIaRE aﬂdﬂea ith mwp&q&yd) bfL)agiddwvashed

(I'nternmedi ate 70 é4 31 g, 12.5 mmmol
sequenfidliyovigh yateg HiSon bﬁ@rﬁmrbte@ BHna (75 m{u} rithe oxgad aleper pgys dried
|

ov sy @ hrsp TR noRc 1 3Bty Fhe BBl
puﬂi@ﬁi st ﬂz[slhedwatchﬁﬁ)ﬁ?atégmplﬁf blutivs geuditne 8@ po7 @b EION0 in isohexane.

ness. The crude reaction xture s 15 di ssol ved
Puﬁerfy TagH NS CTECHAROTARE (G %@(He&% 4 r[ﬂ‘%fPrélanl?( h -Qabigper &dpsyl-7H-

pyrl}N%lg%%S %p%fﬁgnmnh ?le g&?-bf?trog r%/[e@l‘r‘lhb oHidlRd-LMB5x r?flate (3.60

I"l'tered vapor at e dry s The or gani
g, 6% alkt)iasn wias spld.i fi ed by flash silica chromat ography

T, 7 TETFET AT R do b a0a ey T8 B3 397

(2H-thY, 859-(3H, s), 3.84 (2H, d), 741 (lH .5); 7:46 (2H, d), 8.00 (1H, s), 8.03 %H d),
but oxycar bonyl am no) - 4- chl or opheny1) - 4- hydr ox
8.4yl dav)bamoyl ) plperldlne 1 20 car boxyl at e (5 06 g, 77

MR @8 gf f-white solid.



10

15

20

1H NMR (400.13 MHz, DVsO) 6 1.39 (18H, s), 1.42-1.50
(2H, sex), 1.67-1.73 (2H, q), 1.74-1.82 (2H, m, 1.87

w@ 2dd9/0l1semd) , 3. 07 (2H, broad), 3.34-3.41 (2H, P@¥/GB2008/050925
3.53-3.61 (2H, t), 4.71-4.76 (1H, q), 6.79 (3xchange,
broad), 7.29-7.34 (4H, m, 7.,80-7.82 (exchange, d). M
me M+ = 527; HPLCtR = 2.48 min. WO
2009/ 047563PCT/ GB2008/ 050925 134 Internedi ate 72:

Inéér REAAE: §¥: hech{r £ ALORILIAT bo el 63 B b BRI T-HsP1- 7H-

c-4- Cdl DOXAaAlll Uc
pyrireid]2 Bed]p¥dn(idiar4-yh pipexidise-doasd exylate) - 4- ( 1- (4-chl orop

henyl) - 4- o

5hydr oxybut yl car banoyl ) pi

er{idi gfe-1 - carboxyl ate
(Internediate 71) (1.9§,058. cﬁ:%l) was stirred in

THF (18.82 nlL) and 4M hydfoggn ride (14.11 nmi,

56. 46 mmol ) in dioxane adde th stirring. The
resul ting solution was stirfYed anbi ent tenperature
overni ght. The crude m xt ut purified by SCX
chromat ography (el uent 20% 7 nia / MeOH in DCM.
Pure fractions were evapi% o dryness to afford

4- anm no- \ .0

i ON- (1- (4-chl orophenyl) - 4- hydpéXybut yl ) pi peri di ne-4-ca
rboxam de (1.04 g, 85%, as a cqg | ess, transparent

gum 1H NMR (400.13 MHz) 6 1. 16- (2H, dd),
1.29-1.51 (2H, sepd), 1.70-1.76 q), 1.75-1.89
(2H, M, 2.65-2.72 (2H, m, 2.74-2.83 (2H, dq),

3.3 . 397 =} A4 41 /P76
(1 H,Kde%ﬁ 1 ?(.(5 533993%75t0§§1ﬁa{ g ? %Q’@S% i }Jggﬂl gl)Hé,‘ %8) 4) (e
butdx PG R EniBE pipehidingel-caiboyBite I téviritediatd 58) (1HPELA .8 Rimol),

pot3sin RBESP A L EHSBr ey PR HpP D stiakie bolipsphine (0101 .0.36
mmol) and cyclopropylboronic acid (0.438 g, 4.34 mmol) were taken up in toluene (10
mL) and water (0.400 mL). The mixture was purged with nitrogen for 30 minutes then
palladium(II) acetate (0.041 g, 0.18 mmol) was added. The mixture was heated to 75°C for
6 hours and then allowed to cool and stir at room temperature overnight. The reaction
mixture was diluted with EtOAc (75 mL), and washed sequentially with water (50 mL) and
saturated brine (50 mL). The organic layer was dried over MgSOs, filtered and evaporated
to afford crude product. The crude product was purified by flash silica chromatography,
elution gradient 10 to 30% EtOAc in isohexane. Pure fractions were evaporated to dryness
to afford methyl 4-(tert-butoxycarbonylamino)-1-(5-cyclopropyl-7-tosyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylate (0.447 g, 43.4 %) as a cream solid.

"H NMR (400.13 MHz, CDCl3) § 0.72 - 0.76 (2H, m), 0.99 - 1.04 (2H, m), 1.43 (9H, s),
1.90-1.94 (1H, m), 2.04 - 2.10 (2H, m), 2.17 - 2.25 (2H, m), 2.38 (3H, s), 3.34 - 3.41 (2H,
m), 3.74 (3H, s), 3.98 - 4.03 (2H, m), 4.76 (1H, s), 7.12 (1H, s), 7.28 (2H, m), 8.03 - 8.05
(2H, m), 8.46 (1H, s).

MS m/c MH" 570.
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15

Cl 20 A solution of

2-(tert-but oxycar bonyl am no) - 2- (4- chl orophenyl ) et hyl
woredobasssll fonate (I nternedi ate 23) (535 ng, 1p&BGBRMSNS0925

in DM (8 nL) was treated with sodi um azide (199 ny,

3.06 nmmol ) and the mixture wag heated at 80 C for 1

hour. The m xture was cooled and allowed to stir at

room tenperature overnight. The sol ution was

Int@%gﬁﬁ{eo&ﬁ Q-(qgtttylﬁﬁ&v%hmdnv?ﬁ%tn%-ﬁ-(g-rwcw hﬁf‘ﬂ-ﬁﬂgvrrolmzs-

orgalir C 1 aycr vwds wasSTicu tw L W LTI Val €1 LISl Uurt eu
d]ph@midin-A-vipdpaddinsdsaarbetwdic dcid t ered and concentrated
until the final volune was approxi mtely 5 nmi. Ethano
(20 nmL) and 10% pal | adi ufg o cab (75 mg, 0.07 mol)
wer e added. The result] nsi\on was stirred under
an at nosphere of hydr i ent pressure and
tenperature for 1 hour. ure was filtered and
the S5filtrate was concentr der reduced pressure
to give tert-butyl 2- an1no
chIorophenyl)ethylcarbanﬁgg gum (410 ng, 99 %.
MS me Mt = 271 Inter A tert-butyl
1 (4-chl orophenyl) - 2 (nethylsquonan1do)ethylcarbanate
A.sol uti on rt b tyl
5. amVhioditing QY‘FHT“SFS?JHB% 51 4 Ry 48 Badrda neqt iate
bu%@caé%ghamno)ol @icm@ﬁrbpﬁnﬂtdﬁleﬁﬁ)b;y%lo‘f@ Qrcqwhﬁmm.
THF was tréated with
yl)mcﬂn@n@écqafhmylata:ﬂnwmdla(t@616))7(8 8@rmg, 0. 3@ 8mrmb liy THFH{0 mL) at

dJ ) e erat.ure
20t Gas boslig St e B &t 4™ a3 ERBE T g a FBER R wos
dil @ Reth AL O hﬁ@rah@ﬂﬁieﬁlué@lsqh @ Rvas EOBeddal idiByEio pH4 with
was concentrated and the resi due was 8ur|f|ed by flash

2MeBCLsatuteaty d haﬂwpaﬁ Ky eowaseitiagtgd ngthig Clyt @ ehnlgjapd therprganic
lay%%({%ﬁﬁr{éw @édewf’th er ta{eg b?&l%’@é {11%'). AR R fayBWs dried

S|re uct
ov@ﬂMgS@pmmﬁyﬁpnaeanﬁMyd&uﬁﬂmmankH@&@hMy4{mﬁbanate was

bt AR 00} 5 A STeD S By oL T din Py Bpipafiine-4-

carﬁ%?flr% Rl (‘37§n%6é ér%) e\pa’, créatﬁ%ohd 4.84 (2H m, 5.20 -
d), 35 (2H, d) M me (MH)-
HNMK'M(DO}i?eMiﬁd DM&O?CB) 5 0.66 - 0 73 (2H, m), 0.88 - 1.00 (2H, m), 1.40 (9H, s),

1,00 AT %5 41§ BAPRE WS & BY L IELN 2SS YH 38Med® o (11,
m), 8.21 (1H, s), 11.51 (1H, s), 12.29 (1H, s).
MS m/e MH™ 402.

| S
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25 C 136 tert-butyl
1- (4-chl or ophenyl) - 2- (net hyl sul f onam do) et hyl car bamat e

W@ bovopuTsesli ate 74) (151 ng, 0.43 nmol) was tr et BdB2A0BI50925
trifluoroacetic acid (2 nL). The solution was stirred
for 1 hour at room tenperatup®. The m xture was
concentrated under reduced pressure. The crude product
was purified by ion exchange chr omat ogr aphy, using an

(S-amb@bmbvwaﬂ- ruﬁlem 3- ﬂmnrhhmm-@tl-\tlnﬁneﬁqucl lehﬂmmmea in
nmet hanol and pure fracti ong were evapor at ed to dryness
to afford N-(2-am no-2-(4
chl or ophenyl ) et hyl ) net han‘eéul
a colourless crystalline3soli
CDC13) 6 2.89 (3H, Z}%
4.12 (1H, dd), |o4 1H,
(2H, d) MS me (M =
tert-butyl 4-(1-(4- chloropheny
(met hyl sul f onam do) et hyl car ba
1 pyrimidin-4-yl)pi peridi n15 N~
0-7( HNb----." O
0- (7- Azabenzotri azol - 1-y1)-N, N,NN , Iﬂ -tetranet hyl uroniu

m hexaf | uorophosphate (88 ng, 0.23 mmol) was added in
one(poi-tnore-3-64- thtdphﬁled)ps@pam]i gln(laii mg, 0.93 mmol) was added in one

S A S e e R S G

D)Bipefidiflc-Aharkdx2 8 de[ﬂ']) tértnediaRtaay (35 B0 PPN 4@ DIPEA
Y)ﬂ%eodf%e " X§6Cmml(n in_ NWP (3yt ghe m )%?jlg)re was

0. %&9@3{463 8Q,|ntrﬁolb\|n( ]Ql\%{ﬁq@lLQ QA7- azaben%otrlazol 1-y)-N,N,N’,N’-

f
B SEBR L SU N RLARGEE O TR IR
restlbinpg Qoludo@ivas emed £ 2P.C &rddehouf @haredcticemivet8re was evaporated to
partjti glned bet ween et hyl acetate and wat

dfyé‘Pijéh?fb eV ItRELO Qe St ldrandavasheds %@r@}aﬁyvﬂ@ water (50 mL)

and saturated brine (50 mL). The organic layer was dried over MgSQ,, filtered and

Ofonam de (93 ng, 86 % as

d. (399.9 M,
3 (1H, dd),
(2H, d), 7.34
8

d| ate 76:

~(7H pyrrol 012, 3-d
bamate C O N H

evaporated to afford crude product. The crude product was purified by flash silica
chromatography, elution gradient 2 to 6% MeOH with ammonia in DCM. Fractions were
evaporated to afford (S)-tert-butyl 4-(1-(4-chlorophenyl)-3-hydroxypropylcarbamoyl)-1-
(5-cyclopropyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (420 mg, 79 %)
as a yellow gum.

"H NMR (400.13 MHz, DMSO-de) & 0.66 - 0.70 (2H, m), 0.86 - 0.91 (2H, m), 1.40 (9H, s),
1.81-2.06 (7H, m), 3.33 - 3.40 (4H, m), 3.90 - 3.94 (2H, m), 4.53 (1H, t), 4.91 - 4.93 (1H,
m), 6.92 (1H, s), 7.30 - 7.38 (4H, m), 7.96 (1H, d), 8.20 (1H, s), 11.49 (1H, s).

MS m/c MH" 569.
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WD 2009/ 047563PCT/ GB2008/ 050925 137 organi ¢ sol ution

was concentrated under reduced pressure. The residue
wovampursss i ed by flash col utm chromat ogr aphy oPCEGBR@E/050925

usi ng gradient elution (1% nethanol / DCMto 15%

met hanol / DCM) . Product conjsining fractions were

conbined to give tert-butyl 4-

(1- (4-chl orophenyl) - 2- ( net hyI sul f onam do) et hyl car bam)y

In!é}HJ' %di&?ekk@ix&rt-jiu%- T-t4-chlor vl -3-(methvlamin Icarb.

% as col ourl ess sol d : NI\/R (399.9 WHz, DMSO d6) 6
1.41 (9H, s), 2.00 (4H s), 2.81 (3H, s), 3.52 -
3.69 (2H, m, 4.18 - 4. - M.-N4. 96 (1H, q), 6.60
(1H, s), 6.97 (1H, br, 7110 - 722(2H m, 7.37

(4H, s), 8.01 (1H, d) 11.65 (1H, s) Ms
me M+ = 592 10Inte di e77
2- (tert-butoxvcarbonvl am no) - 2- (4- chl or onhenvbet hvl

et hanety1A ARk §adwhs HEUND Btdd scuti UtI-Qer- ‘Bfltoxycarbon%l/a}mmo) -3-

2- (tert-but oxycar bonyl am no) - 2- (4- chl orophenyl ) e

(4- dﬂomh@@m}mmémﬂ(anmuéﬁon@td |(htterm@)1ai(e6300) (Hyng0. Y@ mmmad) in THF
' o t ed t : ,
6 o stk sty S Ao R ENRL R e pisrowave

tubbedhe eeaatloﬁ&aﬁléa@éd b m@‘t@ for Boemiuih i theW@iSrosRQt eshetndnd
partitioned between ethyl acetate and water. The

CO%?C@MD@@I&}@W%@%@WW@% @@s w&mr%& aid hp eesidaeivey purified

d
by Y0 T o kB oy A PSRN R
D(iNr Bomtfegtiaphycrerevspdrated t(uényngssgas aﬂinelrtértealut;ﬂ il d-ch1d?&phenyl)-3-
[ soh xane 20% e Sa(g:ft ate /

/
(m?t@b%%&%ﬁglgo%§§ﬁ@a@é?.( %algzaég/ Do foules
THRANIR]5H9. Sost QY.L aRaBYS @'1‘1'@@9{ s% { 4o end, q{r%h?%'(iﬁtlﬁ}{h) 2.40

et hanet hi oate (509 ny thus i sol ated as a cream
Gy, H# then)s 6173 le,lbe SNI\T\‘)‘( 699 basWAz 1 (DBCIZY.26 (2H4Q).

9H nnde35 (3H, s), 3.15 - 3.28 (2H, m), 4.78 (1H,
M W,él%';% 2'2.667 (1H, br, s), 7.24 (2H, d), 7.31 (2H d)
MS me (MH CH3C0)- = 286 138 Internediate 78:
tert but I

Hydrogen chloride (4M in 1,4-dioxane, 0.50 mL, 2.00 mmol) was added to tert-
butyl 1-(4-chlorophenyl)-3-(methylamino)propylcarbamate (Intermediate 66) (50 mg,
0.17 mmol) in a mixture of DCM (5 mL) and methanol (2 mL) at 22 °C. The resulting
solution was stirred at 22°C for 4 hours. The mixture was concentrated and the residue
was purified by ion exchange chromatography, using an SCX column. The desired product
was eluted from the column using 2M NH3/MeOH and pure fractions were evaporated to
dryness to afford 1-(4-chlorophenyl)-N3-methylpropane-1,3-diamine (30 mg, 90 %) as a
colourless oil.

"H NMR (399.902 MHz, CDC13) § 1.81 (2H, dt), 2.40 (3H, s), 2.58 (2H, m), 4.01 (1H, t),
7.25 -7.31 (4H, m).
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N- Chl or osucci nim de (819 ng, 6.14 mmol) was added to a
sol ution of 2M hydrochloric acid (0.8 nL) in
wa@e@vomists i le (10 nL). The reaction flask was PODGBA008/050925
with an ice bath to 510C and
2- (tert-butoxycarbonyl am no)p33- (4-chl orophenyl ) et hyl
et hanethioate (Internediate 77) (506 ng, 1.53 mmol)
was added portionwi se. The m xture warmed during the
Mg {fpNognRd was stirred for 10 m nutes at room
tenperature The m xture was partitioned between ethyl
acetate and water. The organic |ayer was washed wth

brine, dr ed MAth Bgn S|un1sulfate filtered and
ermediate. 68: d pphenyl), lamino)propvlcarbamovl)-

Lﬁ}@ﬁhg@rbanate (602

. | ess solid.
1H NVR (399.9 MHz, CDC13) 6 X'44 (9H, s), 2.77 (1H
s), 4.06 (1H, dd), 4.36 (}AN\br, s), 5.15 - 5.23 (1H
m, 5.29 - 5.37 (1H\ m, (2H, d), 7.38 (2H, d)

i slnternediate 79: thr
1- (4-chl orophenyl) - 2-sul'T'q
S \\ NHO 2 ClL Amoni a (- .50 nmol ) was
added to a suspension of ter utllyl [L- (4-

chl or opheny1l) - 2- (chl or osul f pnyl|) &t hyl car bamat e
(Intermediate 78) (0.542 g, 3 mol) in acetonitrile
(10 nmL). The mi xture was stirted for 16 hours at room
tenperature. 20 The m xt urel \SIQQWitioned bet ween

et hyl acetate and water anst ’ gani ¢ | ayer was
washed with brine. The organl% sal uti on was drled with

eoboae apaeliiest-rybo SeNa s i B reye fieagthosphate (44

15 [ @RYerRBuSk BinflGo 91 -RHLBYko R 2181 ON
mer 00 ot ﬁ?%ﬁ?ﬂ?ﬁ‘ﬁg P ! hyFO)aCS?E\?5’ P

d]p?hen@ltas‘i Vlélaipmdm@étcarbtosyhc puid Yintérngesliath 1) (4bment):1) a@mol) and

N oL RO BET. bl g et Y388 e resting

susl 10@@@1%}[ a0 50°C3for (19 hingtrs. BhoZdixturd wi8 codleld tdmbient
47 - 3.56 (1H, m), 5.02 (1H. br, 0. 88 (2 ),

tenwegaéur(ezlm Lyt chbranhepzl;rN-’dynethylmgpane l)wlaqmnp Imternsdmte 67)
M IR T TE AT g s s
22°C for 3 days. The reaction mixture was diluted with EtOAc (50 mL) and washed with

et hyl carbamate NH O |

@

water (50 mL). The aqueous layer was passed through an SCX column. The column was
eluted with water and methanol to remove impurities followed by 30% (2M NH; in
methanol) in DCM to elute the product. The appropriate fractions were evaporated to
dryness to afford tert-butyl 4-(1-(4-chlorophenyl)-3-(methylamino)propylcarbamoyl)-1-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (10.00 mg, 17 %) as a white
solid.

MS m/e MH" 542.5.
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NH2 O 11 \\ -NHO 2 d Tert-butyl
1- (4-chl or ophenyl) - 2- sul f anoyl et hyl car bamat e
W@ bovopuTsesli ate 79) (325 ng, 0.97 nmol) was tr et BdBRA0BI50925
trifluoroacetic acid (8 nL). The resulting solution
was stirred io for 15 m nutegpat roomtenperature. The
m xture was concentrated under reduced pressure and
the residue was purified by ion exchange

Int%h;lgm{eogf : ﬁ%ﬁ-bﬁ'ﬁfﬁ aneatr vl T%eﬁ%ﬁ%?vcal:ﬁgnﬁmnmp%?idine-1,4-

vwasiicu w t T et faffor  affd thie ucesi T eud product  was
dicakhidxsthteisi ng anmoni a i n nmet hanol (2M and pure
fractions were evaporated to dryness to afford
2-am no- 2- (4- chl orophen )ehhanesul fonam de (221 ny,
97 % as a near col ouN kgd H NVR (399.9 M1z,
33

DMSO-d6) 6 3.13 - 325( 9 (1H, dd), 7.35 -

7.48 (4H, m I\/Brrie(l\/H—l— I nternmedi ate 81:

Tert - butyl

4-(1- (4-chl orophenyl) - 2- Iethylcarbannyl) 1-

20( 7H pyrrol 012, 3-di pyri rﬂ di F? -yl ) pi peridin-4-yl carba

mate /Cl 140 S

0- ( Meﬂlzé Helterbbwtoayerbonylamingyp e Ndingr4-gasboxatase (WQZ@B%W@ 109)
(10rn I%%Xﬁ 1%81:%0 a@%%s@hltvgcf %ne]é% ’4119L 4]Eo thsa/asmaad%e(? gdl%gt butyl

dlcérbbhz&e (tw&mw; a6 ke whabrpambnhs(ﬂ b&m:y tHeQldd{tdnIhélteaytidntvas
yl.) pi peri di ne-4-carboxylic acid (Internmediate 1)

Stlr@las 2|5rgC {) lslzow hs crde Predu N ashesh PaiByramteEsqdin 66
blcg?'bong)[e ?&\M t A thd 01[%& &lgye?s Hiddt ovER R/Iég(jﬁtt}éﬁﬁe BeRg evaporated

treate -am no-

to drighass ophidorg| 1)}ettkiiartd St iy bAd(de-Hultoxtye anbooly lamen o perf dibe- 1,4-
he sal utlﬁa was stirred for 1 hour at
e

dlcg%BﬁYlﬁ@n(ﬁ%é?é apRavhifese was treated with water

| al guy | phe i1t-at _
e S 8 O R R P R FHeRd. 1.88-1.92
(2Haak1 205 (2H, Ibeoetdo QéhéH,ey,B.@aWS (2H, m), 7.33 (broad, exchange).
4-(1- (4-chl orophenyl) - 2- sul f anoyl et hyl car banoyl) - 1- (7H

Int]:ﬁﬂ)!dh&f& AL 4. @erd IRi6tvEh P v 44 P Biftok At b i vih i ffdline-4-

M@L6140(9H s), 1.90 - 2.10 (4H n), 3.35

-3.39 (1H, m,

Ho%wor%(

O O

Lithium hydroxide monohydrate (8.13 g, 193.62 mmol) was added to 1-tert-butyl
4-methyl 4-(tert-butoxycarbonylamino)piperidine-1,4-dicarboxylate (Intermediate 69)
(13.88 g, 38.72 mmol) in water (21.51 mL), THF (86 mL) and methanol (86 mL). The
resulting solution was stirred at 20°C for 1 day. The reaction mixture was diluted with
EtOAc (75 mL) and washed with water (75 mL). The aqueous was adjusted to pH5 with
IM citric acid solution, then extracted with EtOAc (3x200 mL). The organic extracts were

washed with saturated brine (50 mL), then dried over MgSQ,, filtered and evaporated to
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3.51 - 3.59 (1H, m, 3.62 - 3.71 (2H, m, 4.12 - 4.26
(2H, m, 5.30 - 5.39 (1H, m, 6.59 (1H, s), 6.82 (2H,
W@ 200904383 - 7.18 (2H, m, 7.30 - 7.43 (4H, m,PrEr/&EB2008/050925
(1H, s), 8.19 (1H, d), 11.65 (1H, s) 15 MS me
M+ = 578 Internediate 82: tgpit-butyl
2-acet am do- 1- (4-chl or ouhenvbet hvi car bamat e |

afford desired product 1-(tert-butoxycarbonyl)-4-(tert-butoxycarbonylamino)piperidine-4-
carboxylic acid (10.36 g, 78 %) as a fine white solid.

"H NMR (400.13 MHz, DMSO) & 1.39 (9H, s), 1.40 (9H, s), 1.68-1.76 (2H, td), 1.89-1.92
(2H, d), 3.03 (2H, broad), 3.62-3.65 (2H, d), 7.16 (exchange), 12.36 (exchange).

Intermediate 71: tert-butvl 4-(tert-butoxvcarbonylamino)-4-(1-(4-chlorophenyl)-4-

hvdroxvbutylcarbamovl)piperidine-1-carboxvlate

HO \f
Y

;\

O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
(5.24 g, 13.77 mmol) was added in one portion to 1-(tert-butoxycarbonyl)-4-(tert-
butoxycarbonylamino)piperidine-4-carboxylic acid (Intermediate 70) (4.31 g, 12.5
mmol), 4-amino-4-(4-chlorophenyl)butan-1-ol (Intermediate 16) (2.5 g, 12.5 mmol) and
DIPEA (6.56 mL, 37.6 mmol) in DMA (62.6 mL) under nitrogen. The resulting solution
was stirred at 60°C for 3 hours and evaporated to dryness. The crude reaction mixture was
dissolved in 100 mL EtOAc and then basified with saturated NaHCO; (150 mL) and the
organic fraction dried over MgSQ,, filtered and evaporated to dryness. The organic
fraction was purified by flash silica chromatography (eluent 0-10% 7N ammonia in MeOH
/ DCM). Pure fractions were then evaporated to afford tert-butyl 4-(tert-
butoxycarbonylamino)-4-(1-(4-chlorophenyl)-4-hydroxybutylcarbamoyl) piperidine-1-
carboxylate (5.06 g, 77 %) as an off-white solid.
"H NMR (400.13 MHz, DMSO) § 1.39 (18H, s), 1.42-1.50 (2H, sex), 1.67-1.73 (2H, q),
1.74-1.82 (2H, m), 1.87 (2H, broad), 3.07 (2H, broad), 3.34-3.41 (2H, m), 3.53-3.61 (2H,
t), 4.71-4.76 (1H, q), 6.79 (3xchange, broad), 7.29-7.34 (4H, m), 7.80-7.82 (exchange, d).
MS m/e MH" = 527; HPLC tg = 2.48 min.
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O NHCO A solution of tert-butyl

2-am no- 1- (4-chl orophenyl ) et hyl carbamate (1 nternedi ate
w0 3)09a07560. 208 g, 0.77 mmol) and PCT/GB2008/050925

N- et hyl di i sopropyl am ne (0.266 nm., 1.54 mmol) in THF

(5 m) was treated with acetjsg anhydride (0.102 ni,

1.08 mmol ). The resulting solution was stirred at

anbi ent tenperature for 2 hours. The m xture was
Ind@Ahbdib RS REMIESN Pl Ao RN R BRRA T beridine 4

1€ 0Urgalit C 1 aycl vwas COITCCTItT at €U altu 11

cartbesamide was purified by flash col um chromatography on

“ silica using gradient elution (10% ethyl 25acetate /

DCMto 40% et hyl acetate / The desired product,

tert-butyl 2-acetam do-

was thus isolated as a cQlouflegls sghid. 141 1H NWR
(399.9 MHz, CDC13) 6 1. N’ .98 (3H, s), 3.46
- 3.67 (2H, m, 4.74 (Ad__br, s)97 - 5.56 (1H, m,
5.89 (1H, br, s), 7.92 (ZH, d) 32 (2H, d) M5 me
I\/H+ = 313 5internedi ate 83: H

Ter CIB @JW?A‘ %telgt%ugor;(lygg gnﬁ r%n)o? h(Bil otrgp enyl)- -
hy&o%&ﬁ&rgﬁn&ylgé é‘rmu&)ef PE&%BXM@(M&%&]@@F@ (L98 g, 3.76 mmol)

I nt ernedi at e was treate
was stirf¢duioridac elsi & Iabb dnd( ﬂ\/lr’dy):lrog*éh ehbaldcl(]%]rﬂ was 5686 mmaal) in

diog it e S BT aft et peegtuPE ST M E et emperature
ovdhigdy CThé’@ﬁd@M[ﬂtﬁﬂe%s?ﬁnﬁ@@ beRChREFEMEREAIFRY CdiaRrRYY, 7N
using an SCX col um he residue was | oaded onto the

amwmwﬁMﬂaHnétD@%lPua%&amﬁ agrewvepoiadiadamessrigefford 4-amino-
NSRBI P A SR PSRRI 2 DM e

colb@rléi;l%,ytﬁ&lsparélﬂ gahf. ord
(2-am no- 2- 4ch|oro gﬂ)ﬂ | ) acet am de (
t&i

(98 ,
HQ‘PM% (499.13 Malz @bllﬁd 7c( 8 IsYl (A1, segdM IP\W\Q;?% (2H, @),

175?’19% ?2% %15)%% (2%1 . (32'4-523{3' @){’ rr%) 9373%-3"3'9 Qﬁ}hm) 439
(exEbgenproat) 2BTOCARE (b, ) 7.32. 285 (2171 35 464739 (MB 1), €8.25-8.27

Internmedi ate 84: tert-butyl
(exahqnzedBet ami do- 1- (4- chl or ophenybet hyl car bamoy1) - 1- (7H2

MOV MeF el a3 1R LM b And- v! ) pi peri di n- 4-yl car bamat e

Intermediate 73: tert-butvl 2-amino-1-(4-chlorophenvl)ethvlcarbamate

KA

Cl
A solution of 2-(tert-butoxycarbonylamino)-2-(4-chlorophenyl)ethyl methanesulfonate
(Intermediate 23) (535 mg, 1.53 mmol) in DMF (8 mL) was treated with sodium azide
(199 mg, 3.06 mmol) and the mixture was heated at 80 °C for 1 hour. The mixture was
cooled and allowed to stir at room temperature overnight. The solution was partitioned

between ethyl acetate and water. The organic layer was washed twice with water then dried
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0- (7- Azabenzotriazol -1-y1)-N,N,N , N -tetranet hyl uroni u
wondwenafskaior ophosphate (89 ng, 0.23 mmol) was PCDeB2008/050925

one portion to a stirred sol ution of

4- (tertbutoxycarbonyl am no) -iks( 7H pyrrol o[ 2, 3-d] pyri mi

di n-4-yl ) pi peridi ne-4-carboxylic acid (Internediate 1)

(80 nmg, 0.22 mmol) and N-ethyldiisopropylanine (0.046
Wlt?‘;ﬁé gpl %zm%u% %A]ﬁérgdm MM; c e(‘rg{’a?ted R o A B RS was
apprhj;mfamjzjﬂ & myll.)Erhdnoll j Hcai aand80% ipakl efive d)lna:hﬂ>08$7 5 (22000,

24 mol ) he solution was stitrqg r 65 houEs at

mm%bwe&ﬁls%f} AOGreSUASSURRSRFIGR QVARGHITRA RIS AR ABROSBREROEN

hy(?&?%’rleat%ﬁﬁ)tlé‘ltt rflfe @@d e rpefre!ﬁ?re %IglaﬂéLﬁ TRY SRSV AGIRRD and the

ter. gani C sol ut1 on was

ﬁltmwemmt:mchtctmdder reeldu@b}nres;weasts e, teiTvatyl @sindine- Iwes

flash col um chr ography on silica
ehifephensd et £ bR (SRR ENT- 7 BoM t o 15%
MS®idwempl= ~7PCM . Product containing fractions were
conbined to give tert-butyl 4-(2-acetani do-1- (4-

chl or ophenyl )et hyI car bam)yl) 1- (7H pyrrol of 2, d] pyr| m
Int'egi ediﬁ NoL&

(9H s), 178(3H s) 4H br . s) 3.36 - 3.43

15( 1H, n),350-36 4.18 - 4.28 (2H, ),
4.85 - 4.93 (1H, m, }ﬁl(lH m, 7.14 - 7.23

7..§ (1H, br, s), 8.12 -
5 ¢e M+ = 556
“1-tripfl- 1Himi dazole /

N N---c Triethylanj, ¥ 54 n, 82.82 mol) was

added dropwi se to 2-nethyl-1Him dazole (4.0 g, 48.72

)

A IR 0 S0P PN GRBRAR A St S
(220eng, a8 lomn0) mmm&wlmmdmnpﬂanmrwqém%l Tinle, Ir@smintolnig THE (5 mL)

wap SERET Syl Bneo it hfnd CHERART CAEMHD- 8P 5 Hinsgotution

wa@E‘tﬂ‘récﬁﬁ afilbikinf Yen%e'rz{tﬁl%cfoif @hoﬂﬁ@ T8 ek 9ﬁﬁ1t10ned between DCM
filtering. The filtered solid was washed wth water

and Sydign hig)irt@naltedoiu@dn lﬂimengam@: lpye wes esinferteited and the residue was
zoIe 15.41

pul‘éf;l&ﬁm %S|hl C8 1{&*@# %kﬁom ograg ey S{l% 3 l%mg lg?e{dheglg elol/P[iorzi1 %1 12 ethyl

acemté y DIC(Mitd .m% eﬂHSH Abthté BDONDN T hWdsire@lpedBict, 6erﬂ-b@t§l (34,
6.90 (1H, d), 7.11 -7.16 30

chlqropgenyl)ﬂé@e(hg[.qulfﬁgamﬂg)ggly;lﬁafbm Wyas tspyolate 3@5 cg?ourless
SOIHP(LIS:4 Hé, 5434 /3)3 m n.

'"H NMR (399.9 MHz, CDCl3) & 1.43 (9H, s), 2.92 (3H, s), 3.38 - 3.52 (2H, m), 4.68 - 4.84
(2H, m), 5.20 - 5.28 (1H, m), 7.23 (2H, d), 7.35 (2H, d)

MS m/e (M-H)- = 347

(2H, m, 7.30 - 737(4H
8.17 (2H, m, 11.65 (1 :.
20l nternedi ate 85: 2-ng

Intermediate 75: N-(2-Amino-2-(4-chlorophenvylethvll)methanesulfonamide

Cl
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I nt er nedi at e 86:
1- (4-chl orophenvl)-2-(1-tritv1l-1Hi m dazol - 2- vbet hanol

WG 2890y1sk3 t hi um (1. 6M i n hexanes) (4.24 ni, 6.78r/GBRA0B/050925
was added dropw se to 2-net hyI -ltrityl-1Hi m dazol e
(Internmedi ate 85) (2.0 g, (]ij’% mmol) in THF (30 nl)
cooled to - 78C over a period of 20 m nutes under
nitrogen. The resulting dark red solution was stirred

ergg bt Gbar el A R: bSOy Bl Opigemepee 70

(1mg,mmndﬂmw tsaatedhhigh trifhoirdagetiodsd @ mbyvekhetsolut@nas stirred
slowy to 0 Cio thgg1 guenched with sat ra ed H4A C1

for(15l6)uﬁﬁ‘5 rogQpRCRRenALKe e\mlgcﬁqu-g%c?mtrat uﬁ%pressure The
I
B WA D M .

resgiuk iveia ladded matodle eqdhmn iengtliaonl adawkisbed wd rmewha@(o%The desired
Pur e. frﬁ\(/itl ons.were ev

prog}lgltnvgasssehttsg' ﬁhexﬁa cg_lutn using ammonia 1n metha a %" c‘? pure f%ac‘uons

wefé%v@fi&a&amaam&ss(t&aﬁbtd N2 Xhihedazol - 2- y1) et hanol
% as a colourless solid. 151H NWR

chlgwgetg@)gzthm&netlg\?@)lfo@amld@g(% 214, 8670) a4 apglourlgssegygtalline solid.

i SRS TR T N

4.74@5H, HPLC7 LR (2H3d)5%.3%1(DH, d) I nter rredl ate 87:
2\;12%1\&4 chl orophenvl)-2-(1-tritvl-1H i m dazol - 2- vbet hv
M$HméoiMddr FRé201 3- di one Di-tert-butyl
azodi car boxyl ate (0.808 g, 3.51 mmol) was added
portionw se to 1-(4-
Intetrhedia A tdnt-Har Id-(1- (4—Mﬂleﬂdﬂhenvld-azol 2-y1) et hanol

ylcarha : q ingovlpiperidin-

4V3ca§gaﬁqg§) in WO 2009/ O47563PCT/ GBZOO8/ 050925 144 THF
(Z5 nL) at roomtenperature over a period of 15
mnutes . The resulting soluti9n was stirred at room
tenperture for 60 m nutes Q concentrated by
evaporati on and purlo‘lgd b ash silica
chr omat ogr aphy, el ut) s,o ent 20 to 40% EtO0AC in
i sohexane. Pure fracti r eva ted to dryness
to afford 2-(1-(4-ch|orop Byerltyl-ll—l-
5i m dazol - 2-yl ) et hyl )i soi ndag di one (1.78 g,
102 %9 as a colourl ess foam

AN
NO\W
NT R

O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (88 mg,

0.23 mmol) was added in one portion to a stirred solution of 4-(tert-
butoxycarbonylamino)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 1) (79 mg, 0.22 mmol) and N-ethyldiisopropylamine (0.046 mL, 0.26
mmol) in NMP (3 mL). The mixture was treated with N-(2-amino-2-(4-
chlorophenyl)ethyl)methanesulfonamide (Intermediate 75) (60 mg, 0.24 mmol). The
solution was stirred for 65 hours at room temperature. The mixture was partitioned

between ethyl acetate and water. The organic layer was washed twice with water. The
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mz (ESI+) (MH)+ = 594; HPLC tR = 2.80 nin.
102-(1-(4-chl orophenyl)-2-(1-trityl-1H i m dazol -2-yl)e

wo boopiosssndol | ne- 1, 3-di one (Internediate 87) (BCT8BY08/050925
3.00 nmmol ) and hydrazine hydrate (0.204 nL, 4.19 nmol)
in methanol (30 nl) were refjyyxed for 3 hours. The
resulting clear solution was left to cool to room
tenperature overnight then filtered. The filtrate was

i i : ‘

ordAR sk oh P ey i SR PRE R Bl purifid oy

flaghr @t dlsronr@rdfhg @msilvadisagdrabaat ehitioat( € hythanol / DCM to
Evaporation then purified by flash silica :

15 éﬁwﬁﬁr@i@P Produgt 9%&?@9&@%&5@%2@%6@@5@@@@ gie fseswputyl 4-
Pu e ef871 foP7 6L

R B R B T Dy o P

d]pyrimediget-glPiperidib7-Bcarbaragte 41 BonguFd ¥ 8s sgbindkss solid. 1H

1§ 3900 S5 iksp TERT P o208 . o 2% (Y. She 0

2H, 3 4(18H4. 1) 2H! n994.96 (1B 27){ 48b1(1M)s), W Z (1IEESk ®), 1 MrHy 22 (2H,
( = 4)24; HPLC (t R {21%3. 13zm ﬁ?)g 14& }FI%}S?er rregli ate S29: (
m); 83T (Pltsy:I8.01 (1H, d), 8.14 (1H, s), 11.65 (1H, s)
- (1o A-C rophenvl)-2-(1-tritvl-1Hi m dazol - 2-
Mﬁ%@%ﬁcasggmvl) -1-(7H pvrrol 012, 3-di
pvrim di n-4-0)pi peridin-4-vicarbamate C1)11, 0t NI |
. N

hexaf Irohoshte (166 o, 50.44 I was adde
portionwi se to
4- (tert-butoxycarbonylamo®)=xs ( 7H pyrrol o] 2, 3-

(Internediate 1) (150 ng 42 1-
(4-chl orophenyl)-2-(1-ty L- 1H i mglazol - 2-y1) et hanam
ne (Internedi ate 88) 193"y,

d] pyri m di n-4-yl ) pi peridi ne-4 car@\gﬁyl ic acid

A solution of 2-(tert-butoxycarbonylamino)-2-(4-chlorophenyl)ethyl methanesulfonate
(Intermediate 23) (600 mg, 1.72 mmol) in DMF (10 mL) was treated with potassium
thioacetate (392 mg, 3.43 mmol) and the mixture was heated at 50 °C for 1 hour. The
mixture was cooled and partitioned between ethyl acetate and water. The organic layer was
washed twice with water then dried with magnesium sulfate, filtered and concentrated to
dryness. The residue was purified by flash column chromatography on silica using gradient
elution (10% ethyl acetate / isohexane to 20% ethyl acetate / isohexane). The desired
product, 2-(tert-butoxycarbonylamino)-2-(4-chlorophenyl)ethyl ethanethioate (509 mg, 90
%), was thus isolated as a cream crystalline solid.

"H NMR (399.9 MHz, CDCI3) § 1.40 (9H, s), 2.35 (3H, s), 3.15 - 3.28 (2H, m), 4.78 (1H,
br, s), 5.07 (1H, br, s), 7.24 (2H, d), 7.31 (2H, d)

MS m/e (M-H-CH3;CO)- = 286
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0.42 mmol ) and N-ethyl diisopropylam ne (0.087 nL, 0.50
mol) in DMVF (2.0 nL) at roomtenperature. The

w0 e@alotisng sol ution was stirred at room t enper BCTIGB2G08/050925
3 hours then ioquenched in water (10 nL) to give a
pal e yel l ow ppt..The precipifgte was col |l ected by
filtration, washed with water and dri ed under vacuum
to afford tert-butyl 4-(1-(4-

InE A GERRAAMMS 1L i o L 7120RA Rirodinthh BEIXAGRD AAfe
OyLl)j- L-(/frpPyrrororz

d] pyri m di n-4-y1) pi pw- -yl carbamate (320 ng, 95

% as a creamsolid, whkC s used w thout further
purification. 151H N 0® Mde, CDC13) 6 1.40

(9H, s), 2.05-2.29(6H n, |3.56 - 3.61 (2H m,

4.35 - 4.42 (2H, m), 5. W&150 (1H, d), 6.78
(1H, m, 6.93 (2H, d), ¢ e 010(7H m, 7.13 (2H,

d), 7.26 - 7.35 (10Hc-M 8. 27 (1H, s), 9.25 (1H, br

s), 10.22 (1H, br s). MZ(ESI+) (MrH) + = 807; HPLC tR

N-ehlﬁr@BCmimidQ@IPMg onigdineiod ved: added to a solution of 2M hydrochloric

acii_((ég_ | 18 rﬁg ?mg 3;]_202@1&,}( e Lféacél Iés%g/g%rl‘e?d’] \gﬁﬁjan ice]bdéal to
10%: BHdomed- bu@%ﬁi&@@?ﬁlﬁﬁbﬁﬁthhﬁp%ﬂﬂ%thﬁ%tﬁﬁﬂgﬂh}oate

di ssolved in was stirred at room

(Intt@mmhm are(30hdreg, lé@nmd)wasaddedsoﬂlmmshyTheemtx@rre \mgmed
auFERS oRoh s RRESURAR! Fo Rttt BuR T RIE o1 bty was

parﬁﬁdﬁkﬁd ot wekhCdthyl &c&dt% agld Sfat@uTiR M/gaﬁle leﬁyfsyﬁfhéi{;vésheﬁ with brine,
Concentrat ed aqueous ammoni a (30% was added to

drigd wifh peagaewm snlfge. Agtegedand W@C‘%ﬂﬂiﬂ'&‘é‘ t@ ﬂ@ﬂlﬁ’é& tqrirbutyhd -(df
chl%’)‘ﬁ%ﬁ%l T(B) &?Hl&%gﬁlacﬁ@l)@@l?lcﬁ‘ﬁﬂaﬁ %‘ed(egé’ En\/%g}%{ﬁé'i vk tttﬁfs oMMl as a

cryst W th
colbintidsk solwdat er and dried in vacuo to afford 1- (4-

' SRR SRRENITL s Tl n) s R 802 Y bl D . 456 am b,

5. IRG%XM@PF kN5 .99 - 5he (Y\ﬁsﬁb”ﬁ@@@}’% fMS‘-&?}” dpr oduct.
hi's was purified by flash |ochrorratography on silica
gel eluting with O to 10% ethyl acetate in

y 3% aﬁ) Q/tness

ermediate 7b: 1110
yI)et hanone (2 78 g, 12 , 25.7 % as a
de o1

colorless crystalline NI\/R & M5 = EN00228-12-01
mz (ESI+) (MH)+ = 2 }NI\/R)(SOOI\/HZ DVS0- d6) 6

5.83 (2H, s), 6.61 (1H, dd), [r.4d (1H d), 7.66 (2H,
d), 7.73 (1H, d), 8.04 )TN,
Cl

Ammonia (1.5 mL, 31.50 mmol) was added to a suspension of tert-butyl 1-(4-
chlorophenyl)-2-(chlorosulfonyl)ethylcarbamate (Intermediate 78) (0.542 g, 1.53
mmol) in acetonitrile (10 mL). The mixture was stirred for 16 hours at room temperature.
The mixture was partitioned between ethyl acetate and water and the organic layer was
washed with brine. The organic solution was dried with magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue was purified by flash column
chromatography on silica using gradient elution (10% ethyl acetate / DCM to 30% ethyl
acetate / DCM). The desired product, tert-butyl 1-(4-chlorophenyl)-2-
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Internmediate 91: (Z2) and

(E)-1-(4-chl orophenyl)-2-(1H pyrazol - 1- ybet hanone O-
woredobph7sexime 20 A N $ O0-..., Methoxyl am nECT/GB2008/050925

hydrochl ori de (0.668 g, 8.00 mmol), was added to a

stirred solution of 1- 139

(4-chl orophenyl) - 2-(1H pyrazol - 1-yl) et hanone

(I ntermedi ate 90) (1 103 g, 5 nmol), at room

| :

ul%a Jt@ﬁll:‘e[rﬁ%rggtgn% r at > /gevgésgt?ﬁ% Igshﬁ%d%ﬁ a%lo%lgm%hd
HWRG{B{%}J@H\&H@G)MSO\!@QEO 3N@HL h)e3r293|3dlﬁalesﬁi); 8l4Was.56 (1H, m),

{ t | ut
50364 Ny GSgeNoRr BanMs D108 D) |- 4Fne e s
MY tbd _q@l_ wagshed with water and drledto afford (2)

and (EM -(4-chl orophenyl) - 2- ( 1Hpyr azol - 1-yl ) et hanone

O-methyl oxinme (1.080 g, 87 %9 as a dark yeIIow solid.
NVR = EI\IOb 8

In

7.36 (1H, d), 7.42 (2H, d H d), 7.71 (1H, d)

I nternmedi ate 92: H,

1- (4-chl orophenyl)-2-(1 razol - ?—ybet hanam ne NH2

5CI Borane tetrahydrofurafi conplex (15.00 niL, 15 00
was added to a stirred solution of

(2)
Ter(tnd_v}ltﬁl (G-chinrephsprbrysul moy ethydearbanagte @W)neq%ﬁ 8%(325 mg,
0 B A UL S, B 0 48,08 TRk s i
fordiSgoinuted herobestemperndirs dihgtriaruraaas sérnceneded ot rédecbdipressure

3.hours. The m xture was cool ed
an(I %e residue was purified by 1on exchange chromatography, using an SCX column. The

DVBO- d6) 6 3.99 (3H, s). 5. 44@(2 ?Ns) 6. 19 (1H "dd)
7l 2
)

column was washed with methanol and the desired product was eluted using ammonia in
methanol (2M) and pure fractions were evaporated to dryness to afford 2-amino-2-(4-
chlorophenyl)ethanesulfonamide (221 mg, 97 %) as a near colourless solid.

"H NMR (399.9 MHz, DMSO-d6) & 3.13 - 3.25 (2H, m), 4.39 (1H, dd), 7.35 - 7.48 (4H,
m)

MS m/e (M-H-)- = 233

Intermediate 81: Tert-butyl 4-(1-(4-chlorophenyl)-2-sulfamovlethylcarbamovl)-1-

(7H-pvrrolo]2.3-d]pyvrimidin-4-yDpiperidin-4-vlcarbamate

cl
H,N_ o
% / H
o) II}I NVO%
i\
0
N
N~ s \



10

15

20

25

io in ane ice/water bath and water (25 m) was

carefully added fol |l owed by 20% NaOH (25 nl). The
w0 e@alotisng bi phasic m xture was refl uxed over nPQhGB2A0BI50925

vi gorous magnetic stirring and allowed to cool.

Di ethyl ether was added and f4pe | ayers were

separeated. The organic |ayer was further extracted

with diethyl ether dried over MgSO4, filtered and

r 0

O S N ot 0 Boropbhag (128 me

0.3MIvhtnal) EMIHS@[ t/erRIpottibrNivR «(iDf2A sMdrion CDEIE)t- 6 4. 23

(1H, dd), 4. 1H dd 1 (1H, d 4 (1H, dd
but?xytt.‘@rl(oquqlanayo Zsl—jf péfgpgo'[%ﬁ d? d{nI% )a)perlgmggl ((ailppx l(): acid
(In'téﬁﬁerd'i@g'lﬁﬁS% T8 SO aHd N- eth ld11s0}iropylamme (0.066 mL, 0.38

or op enyl) - 2 (1H pyrazol
mngﬂb)amrNWa(ﬂwanbyﬂ)hﬂm@m WW trodted @B 2eimpppi2afdei n- 4-yl ) p

din-4- r banmat WO . :
chla By OAR U PeiBups edB A (Fie B330ung) eggluion was
stirfidifo} 1 Wesr AFEGH tdhp@MN@rdd The hktutOwas treated with water (5 mL) and the
4- (tert-butoxycarbonyl anino)-1-

respifiFg §9lond P [PRePitIpY RS 1pldtod-by- filtr)lmrp eveplaidriwithy weker Biadk thien
ace_l[on(l‘[a cfe ﬁol é)lven ke té‘tgr']rs A éle %&1&% )92l sﬁ%sngc{ywn%l%arbamoyl) 1-(7H-

pyr(r(blﬁ[2$3 Hﬁﬁdnah&m%)ll)ﬁ@eﬁ&lﬁ 4gylc&b5mﬂ1méﬂ37 ﬁh@d85 %) as colourless solid.
opyl et hyl ami ne

iiso
HRMBARYAS SHTB SO Qoo 55 - 20 b 3035 -3.39 (1H, m)
e e T r ut
3 o TR oy ot S oy P . 6.59
(1Hy).fr&p@tht), TOHPLE (M1, my), 4 3Vat7el3s(4Xs Bnj 812 (1H, s), 8.19 (1H, d),
se-phase colum (C-18, 5 mcrons silica, 19 mMm
llégéﬁéﬁgr 100 mmlength, flowrate of 40 M / m nute)
M@&%M@prﬁgﬁg’ ngly polar m xtures of water (containing
0. 2% ammoni um car bonate) and acetonitrile as el uent.
The fractions containing the desi red i oconpound were

Inte¥ a (?ir L tt - dr -SS L9 - -(())i h]toronhenlilfi)ghvlcarbamate

pyrazol - 1-y1) et hyl car ﬁ 1-(7H pyrrol o[ 2, 3-d] pyrim

|d|n4y1)p|per|d|n4 bamate (0.216 g, 76 %9 as a
white crystalline sol ZNIES| +) (MrH) + = 565. NMR
= EN00228-28-01 151H NI\/R (50 I\/I—I:EP DVSO-d6) 6 1.40
(9H, s), 1.72 (1H, m, (L. 2.00 (1H n,
3.53 (1H, m, 3.52 (1H, 3.94( , m, 4.13 (1H,
m, 4.38 (1H, dd), 4174 IH, .30 (1H, dt), 6.14
(1H, dd), 6.57 (1H d), 16 (1H d) 25 %1H s),
A sphgmn(of |Lq:rt bytyl 7 amgnq 1+q4 cbborophegﬁ)e(tl])ﬂparbgmatg I:[Qel(lr_mdlate 73)

d
0.7 0 0 Pk S0k e ot pbhe B O Bkl Tae
ml3 V@Mtﬁ@ﬂedt\mwmceﬁc Mﬂ@f@h}dé [0.10D D) (.88 @ﬁnm TheGeQting@llytion was
i n_ hexanes, was added dropwi se to 2-nethy]thiazole

Stlr(eﬂ B ambient onperaspe [y 3 Bewryebhe MixtyE waspaiitioned befygen RCM and
'b‘?&rﬁna@ %}d?féhefhéj&ggﬁlc P@P@gtééqnczrgﬁted-rm the S dulRehs

pa e yellow slurry was®stirred
purified by flash column chromatography on silica using gradient elution (10% ethyl

acetate / DCM to 40% ethyl acetate / DCM). The desired product, tert-butyl 2-acetamido-
1-(4-chlorophenyl)ethylcarbamate (0.151 g, 62.7 %), was thus isolated as a colourless
solid.
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2570 C for 2.5 hour. 4-chlorobenzonitrile (2.75 g,
20.00 mmol ) in THF (35.00 nlL) was added dropwi se to
wo b@osuspensi on, which was stirred at -70 C f opCBGB2008/050925
m nutes after the end of the addition. The reaction
m xture was allowed to warmj,9 room tenperature under
stirring and darkened. The crude was concentrated to
dryness and diluted with ethyl acetate WO
/ / h
H%%?gr(g drie ov]?z%%#gg%%ésﬁégﬁ%}?:ﬁ c%ﬁz nI%II}{al% éd74(lH
br, The.aTr-Las6 (ir}Ddlu)cS 8\‘M$lemt b)Y 72d (nyI d), asa (2Hr ®mat ogr aphy
on sjli.ca eluting with 10 to 100% et hyl acetate in
M% négﬁan The sol vent was evaporated to dryness
to afford (2)-1-(4-
chI orophenyl) 2 (th| azoI 2- ypet henam ne (1.466 g, 31.0
¢imed 1N (2 o iviRethvilE Eide228- 45- 01
m z (ESI+) (I\/IH—|)+ = 237 1H N (500 MHz, CDCl1l3) 6 5.72
(1H, s), 6.54 (2H, nm, 6.99 Hd) 7.38 (d, 2H),
7.55 (2H, d), 7.68 (1H, AR iate 95:
1- (4- Chl orophenyl) - 2-(t ol - 2 yb t hanam ne NH2 0 A
2N sol ution of hydrogj acid in MeOH at room
tenprature, was added dropwi se to
Teift-Blutyl 2(atet@hlidy- d)mh&hgoiophznymdmhﬁzaxbarﬁaty phtthemaﬁhﬁeeSZ) (148 mg,

I nt er nedi ate 94 I traces of
0 4B rhabres greaiget Sath tihidan s e RO ?h §oryWes ftrFaddor
1 hS@rs Wk F i feHf] éﬂ%@d@ut% IPRB kol rv&kas QbH&nﬁQte@ hiAfGGeduRed bHRure. The
cyanobor ohydride (0.481 g, 7. mmol ) was added in one
crude prddaet W@S nmgﬁeétbwnomdxc@engﬁt lewnatngraphﬂmgmgcml S6¢X gelgmn. The
i ntai

res s IR e IR R BB oL BB u il it The desired

proghié8iasl dlutsd Frohi the colﬁﬁin\/tﬁﬁig manfnafma/mnem&ﬁﬂ aﬁ@ﬁtﬂﬂérﬂacnons
the crude was taken up into wate pH was adj uste

Wery @igheradiy daagisig aéfObeNr(ara@pgoaf(4tqh@rme§ml)@thybwe@mde (98

hyde ol . The aqueous 20 phase
m ’yg@asﬁgg %?ﬁb&r{é@ﬂgﬁé&% er twice then pH was
'H adigRS(B%‘g9 gﬂ{i@ml3ﬁ%dj6ﬁg2lg i\s)a 0| 9e @8I, @pjrs] 0810137qiH, m), 3.44 -

sodi um r oxi and the basjc ueous ase was
3.5 %t H a3 -kl g&éﬂﬁ&ﬁ 78t(hEy b 3 ﬂw%f’p%élﬁl ¢ phases
MYErEVinasheds with brine dried over magnesi um sul phate

and concentrated to afford

1 (4- chI orophenyl) 2- (thiazol - 2- y1) et hanam ne (1 310

9 , I I 2

. 4- nced a J1( e A
nvn?roﬁﬁz @Jd‘ﬂpvﬂﬁhde “AplobHdin x.vlzargzme.w' G 737 (2H

. 7.51 (IH d), 7.66 (IH d)
2009/ 047563PCT/ GB2008/ 050925 !

5
A

Tz
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150 Internedi ate 96: Tert-butyl
4-(1- (4-chl orophenyl)-2-(thiazol -2-ybet hyl car banoyl) -1

WO 2009/047563 PCT/GB2008/050925
(7H pyrrol 012, 3-di pyri m di n-4-yl ) pi peri di n-4-yl car bama
te HATU (0.418 g, 1.10 nmmpl) was added in one

portion to 4-(tert-butoxycarbonyl am no)-1-
5(7H pyrrol o[ 2, 3-d] pyri m di n-4-yl) pi peri di ne-4-car boxy

o 5y AR oy R T 59 m

0. 2(5 Inmhell) el alded Bﬂ)ne(librt&itﬁto@, stitre@Qolnmioh pf Mtért-

%ﬂf ningy PR AR @3@%@?@?} L Dpgsritve ﬁ%@\rﬁwﬂlé acid

Wdu?t@ 99080 ﬁ'igeo SERMAJI DRI ﬁ%‘ﬂﬂﬂdﬁﬁpfﬁg?laﬁhﬁé (056116 mL, 0.27

overn|ght was added to precipitate the rude
mnpyl puiEM P (ﬁhnbh Thasikiutd waseideatedas e o- GQBaIpilnefﬁ -(4Ful 1y

chighopRem R Bhisk B eon e B UGed 7l kol s, rolutipn was

stirtHoP¥5 hehQ b?ro%nﬂﬂeﬁﬁpéfamrgl The“ngdﬁr@ waegh ﬂuanécr wigaEDanR
te (0.550 %%94 %. NVR & M5 = ENO0228-48-01 1H NMWR

ace(ceg@ andveiater. VSOrgim)c Byar s wobed syice withavatarHTherprganicgglution

Waé. e%%eﬁe(g n?(Per 1c€1|BecPar’|§|ssu n% %‘h%‘rgeis u(e]wsd;%_ﬁﬁgg %§ 519%111?_?11'}3111

chidinatogbaphy opnbHicadking Gradiedt kl‘dﬂoﬁx 1 %Zn&ﬁar(o? HDC(M 10 75 % ‘ethanol /
Cé/?f C?PFF7 54 (1H), d), 7.69 d),

?rq cqgl}almgg jrpct(lq_qs] wegy comp 1n6@ tq gqszp te§ blﬁylz4 @qu mido-1-(4-
cthM?h%n rx@ﬁ&r%%oy\fﬂ ﬁﬂ@ﬁ{y%l%%%Féﬁi?frﬁﬁ%ﬂpﬁly%ﬂ;%%ﬁléél
ylcBebbrhalct (@00 nigut b¥Xé)aarcblnybarsohd) - 1- (7H pyrrol 012, 3- dI
1 AN ; Cdine. 4- : . 3 (4-ohi h
H R e kAL BRBCLIS TG ar b a0 (avabas (i b g8 36 - 343
(IH”ij 3.50N 31 48 WRL &), Yq§ - @%QQHt 191)34 841 ﬁ@@‘élﬁ%}’%ﬂ%‘ Q61 (1H, m),

methyl 3 - (4-(tert-butoxyca
7. lém?l 2Ry 17. 37T G746, o, 191 OEL, dt]r pYr8. 1A o847 REI)ipilp.65 (1H,

’%jri di ne-

MS m/e MH™ = 556

Intermediate 85: 2-methvl-1-trityl-1H-imidazole

(:\(cm

N

Triethylamine (11.54 mL, 82.82 mmol) was added dropwise to 2-methyl-1H-imidazole
(4.0 g, 48.72 mmol) and chlorotriphenylmethane (14.94 g, 53.59 mmol) in acetonitrile (120
mL) at room temperature over a period of 20 minutes under nitrogen. The resulting
suspension was stirred at room temperature for 18 hours. Water (120 mL) and i-hexane (12
mL) were added and the slurry stirred for 30 minutes before filtering. The filtered solid was
washed with water (3x15 mL) and dried under vacuum to afford 2-methyl-1-trityl-1H-
imidazole (15.41 g, 97 %) as a cream solid which was used without further purification.

IH NMR (399.902 MHz, CDCl13) & 1.65 (3H, s), 6.70 (1H, d), 6.90 (1H, d), 7.11 - 7.16
(6H, m), 7.29 - 7.35 (9H, m);
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4- car boxam do) - 3- (4- chl or ophenyl ) pr opanoat e

(Internediate 35) (400 ng, 0.72 mol) in THF (40 nl)
w@rowoersst enper at ure. The resul ting suspensi onPOLGBRIOF/050925

went into solution and was then stirred at RT

overnight. The follow ng noryysng a white precipitate

had fornmed. This was filtered and dried in vacuo to

give lithium3-(4-(tert-

P A bR vt S RB, Car b oxarm doy -3

(4- chlorophenyl)propanoate (396 ng, 100 %9. NMR & M5 =

(2H n1part|ally hldden by V{ﬁhSS (2H n) 4. 83

(1H, m), 6.57 (1H, s), 7.14A1H
7.32 (2H, d), 7.58 (1H, m,
s); mz (ESI-) (MLi)- = 541
2009/047563PCT/G82008/050; .
tert-butyl 4-(1-(4-chl 1 1) -& (di et hyl am no) - 3-
oxopropyl car banoby1) - 1- rol ol2, 3-dil

Bl ”@M@‘%@nﬁéﬁ#%@ FiGFBIR EuAddF i s 1 2-methyl I

tritpt- {4-iffi@ble (Intermediate 85) ((2 .0 g, 6.16 mmol m THF (30, mL) cooled to -
but oxycar bonyl am no) - 1- (7H pyrrol o] 2, 3-d] pyri m di n- 4-

78%1 Qv periicd ac2Mmontdsordei MopgSr The resultmg dark red solution was

it e e S R SO T TR

mniaTPIn) TRP @1 (ol QddeﬂQ@éWMé etha b RMoh @va@ Qud&@a mwariln Q8wly to 0 °C
in N-neth éﬁé{olldlnone room

thep eqw)émﬂduwéh %m@rétedé\? (S )raad @Mrmﬁgi wﬁ Jﬂil\éﬁ (Fwdk The
corﬁﬁmw g)g[r %Ys%élje %éhedt[%v% B%ﬂﬁ ?trlgg %V&q\q %oggﬁﬁrh@h% te

crude 10

evarpbnmed thdnt buxﬁﬁe?ﬂa}aﬂﬂshdﬂioadht@nag@ gt@pﬁyh eluabm deadgpmn /0%
ch was used |in subsequent reactions w thout

EK?E? tfhlé?heﬁfa?ff Plueslractions VetcavaRRfRise do duynessdp allgist W-

I[P I :
chl%ro%ﬁ drﬁ{] -9 ng@%{ga&oﬁ E%%ﬁ{aﬁamqo%aa? %) deg 4 olourless solid.
1H ¥MR b&ﬂ9ﬂ02MH4;le&§))cﬁnh@ﬁ§2]H -43;4.59 - 4 63 (1H, m), 5.99 (1H, d), 6.66
(1H, d), 6.96 - 7.02 (9H, m), 7.26 (2H, d), 7.37 - 7.40 (9H, m);

m/z (ESI+) (M+H)+ = 465; HPLC R = 3.54 min.

15s), 7.22 (2H, d),
=0 (1H, s), 10.02 (1H,

I ntermedi ate 98:

Intermediate 87: 2-(1-(4-chlorophenvl)-2-(1-trityl-1H-imidazol-2-vl)ethvlisoindoline-

(\N /CPh3
N/

1.3-dione

Cl

Di-tert-butyl azodicarboxylate (0.808 g, 3.51 mmol) was added portionwise to 1-(4-
chlorophenyl)-2-(1-trityl-1H-imidazol-2-yl)ethanol (Intermediate 86) (1.36 g, 2.92
mmol), phthalimide (0.473 g, 3.22 mmol) and triphenylphosphine (0.921 g, 3.51 mmol) in
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20

hydr oxypr opyl carbamate (I nternediate 30) (200 ng, 0.70

mol) in THF (10 nL) at O C under nitrogen. The
woowosBenas stirred at 0 C for 15 m nutes. MepdwiGB2008/050925

iodide (0.044 nm, 0.70 mmvl) was added dropw se, and

the resulting suspension wasiggtirred at 22 C for 4

hours. The reaction was quenched with KHSO4 sol ution

(IM 0.5 nL) and water (15 nli). 20 The m xture was

' | . hi .
TS A S P B A, Sl S SRR Oon s
stirekrd @ do@u esmpdybdfor 60 Intietted tendosscapatcdbedvimrgioneand purified
by glgl% %lécaccﬁg%ﬁ%tpglgggb%)ﬂ%% g%% %ﬁ%t()\}%?la%péjtbgcl 1?1%0 exe{rlleagl?re
fra&%%%g é\%?%’&?&ﬁ@%%%@%oﬁ%ﬁd 333-(9/ch gﬂ!en%zz Q-1 %1H-

Ac I n ohexane Pure fracti ons wer orate
1mda§qiés$l)¢tbylaﬁd1odd1mdr 3-divmty1.78 g, 102 %) as a colourless foam

1-(4-chl h - 3- et r.opyl car bamat e (80 ,
m@@@%”%@?%ﬁ%fﬁ@gﬂﬁf% y(399 902 lng 0%13)

6 1.40 (9H, s), 1.91 (1H, s), 2.01 (1H, s), 330(3H

s), 53.32 (2H, m, 4.79 (1H br.$), 5.45 (1H br.$),

Intgrimediapa88: dy(4-chlor@phenyl)-23(1-thitvi-1] az tha ine
302 (MkHY), 244.3, 246.3 (MHt - CAHB) ; HPLC tR = 2.58
mn. Internmediate 100: J N7 3

1- (4-chl orophenyl) - 3- net hoxyprgpan-1-amne "¢, C NH 2
10 Hydrogen chloride (4Min di oxane, 0.667 ni,
2.67 mmol) was added to tertbutyl 1-

(4- chl orophenyl) - 3- net hoxy
(Internmediate 99) (80ce\0. mdH) in a mxture of
DCM (5 nL) and mathanol (2~m.) at 22 C The resul ting

> GG SR Pt B Ul Tl
(Intérnedédra8ge(ICTy g;rmtoo@n@mma hyatarzgleaiydﬁ@(mzﬂmm 4, ]’Shﬁnnol) in
desi red product was eluted fromthe colum using

mefpagpNgB M iangerp e Bed 4t ngs- dde essltijeaienr sefutign may l?éfstg cool to

roo?v?tfﬁgfepaﬁﬁjre éé/eng}glgh@ H{eﬁrfﬁfépﬁu : f]x%e ggrdg]?%v.gé) %&WRI%R@? 3%% Sg%(rzk%rmdge

andvtiaied DAL théndl [8ilowedlhydBN \NHE(MePH) 3P8dudizdbintagling Baddns were

H, 1H,
corﬁ%{ne(k gl)lq\ﬁ%c%rgg(tq_%_l)y( %r_@tmn ﬁ%ﬁ @Jﬂf%@éayﬁa(smﬂ_}_pjl c&ro&pﬁ@raphy,
eluﬁ& %ra@heﬁ% 0 595 MAOHA ih 'ﬂf@\r/lnﬁﬁiﬂe @a‘éﬂé&:‘we& %%po%t&d/ lo dryness to

4- chl or opheny1l) - 3- met hoxy car banoyl) - 1-
afoerl—L iﬁlyqﬂrl@ﬂoml@yg) - byety Hflniudpzygbwbeﬁha@hrmnﬁ (i PEag.dmhnto) as a

colourlés(s) solid.

1H NMR (399.902 MHz, CDCI3) & 2.16 (2H, d), 4.01 (1H, t), 6.74 (1H, d), 6.90 (2H, d),
6.99 (1H, d), 7.08 - 7.13 (7H, m), 7.29 - 7.32 (10H, m});

m/z (ESI+) (M+H)+ = 464; HPLC tR = 3.13 min.
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0- (7- Azabenzotriazol -1-y1)-N, N, N , N -tetranet hyl uroniu
m hexaf | uor ophosphate (55.2 ng, 50.15 mol) was added
WO 0009/047563 PCT/GB2008/050925
4- (tert-butoxycarbonyl am no)-1-(7H pyrrol o[ 2, 3-d] pyrim
i din-4- yl)piperidine-4-carbgxylic acid (Internediate
1) (50 ng, 0.14 mmol) and Net hyl dii sopropyl am ne
(0.029 nL, 0.17 nmol) in NVP (5 nL). The resulting

l‘gl:- -Ilm&é%ol-g-

vl)eshy leaxlyqon oyl pib-(1Haps nrelo(2 .‘Bl-td@lwmnﬁtﬁhd pgipexidin-6-yiEirbamate
0.14 nmol) was added as a iqQ,solution in NW (2 nlL).
The resulting mxture Stivtred at 22 C for 16
hours. The reaction mXttlre was diluted with Et0Ac (75
nm.) and washed sequentiall’y with water (6x 75 nlL), and
saturated brine (50 g % ganic | ayer was dried
over MgSH4, filtered ‘ PO afed b ford crude
product. The crudé S v pyr [fi efl by flash
silica chronmat ography, gient 1 to 4 %(10:1
MeOH conc. NH3 (aq)) in DCM A€ 15fractions were
evaporated to dryness to afford tert-butyl
4-(1-(4-chl orophenyl) - 3- N
met hoxypr opyl car banoy1l) - 1- ( 7H pysrol/o[ 2, 3-d] pyri m di n-
4-yl ) pi peridin-4-ylcarbamate (57.0§m, 69.2 % as a
white solid. 1H NWR (399. 902 I\/Hz DVSO) 6 1.42 (9H,
O-E)AzabeBfotfi2ad]- 1ty)l)-NIN ,QQ,N-tleaﬁﬁ:tl(}lepnim)n h&afRorpk)sphite (166 mg,

0.4 r5molg Sy afdid Pl iz tosthimbiubytronyigS L Hgagyrolol2.3-
d]p?frlﬁﬁdlﬁ%lég}emﬁneqa cﬁllb’dixyfg%%m@ (I%%et(tﬂédmt%)ll)a(llﬂ) IﬁRé ((éﬁ'lfnmol) 1-
(4- ﬂhlnmphml)zwgﬁmv$Haﬁ'®fdz®2%)8¥h©6@9@5 (mﬁﬁrmmleter@d(b%emg,

0 4%-‘%‘11?‘9 8P4 NP R g h85 7 3k 420 rmme 3 M b s BBy &
roodt fkﬂ[}féﬁfﬂﬁu@ arig: resilQh@sstiticn il @ﬁlﬁ‘eﬂta@hﬁ)n{ fedRrdilie f@r §ﬁours then
was added to 3-(tert-butoxycarbonyl am no) - 3-

quf(rwh%c?ﬂndmm{éﬂym@)ﬁ@ Epiel a At elloaspite BRaprecipitife évaﬁ@eﬂ%qt@ by
ﬁlti")ﬁjﬂ)on (\ZQshg@ Wlt(lﬂ \%a% Irgﬁ‘ald)neh ﬂn%&g@% f%sr]d %grt-guﬁ){oﬁ' ?1 -(4-

resul ting on was stirre urs.

chlEfb@hét@&)SB-l(D-mrmyi XHuibedawas 2 dil Jethyterbanidy 1 )EL OH@-p@ﬁrGlom,}
and washed sequentially with 20% saturated brin
d]psgynygiy- ‘E;)‘r‘gplg%ﬁl Pﬁr%aarg%mﬁé (FYbmgy §> /#ﬁ%asﬁe@%lrﬁoea \ﬁ@ﬂéb was
usef ﬂg,rult [Jo RN Yﬁﬁnﬁ‘&ﬁ%. filtered and evaporated to
cru product. The crude product was purified
lHﬁyMiRl (éﬁﬁ 9QZ)MIHZ',(§E(EIBD orret0dgHaph.05el229 (6H., s0) .eft 3D3%2H, m),

335 0L B CEXPIE o) B (1 350 AR S 6 SH0R! Bt 887 01 rn,
m) 7. $3 0 (o), aM7Nek; 3y, e rhipbephenyd )k pi,

)187 tganec?h?%gt Z)ng o rrg@ 73 6%21594a5:(\r/\1h| ;bep)goﬁl dX 1ﬁ|mé)
/N1 BAGHHDR= W,,HED@IBy :62&nw1 (9H, s), 1.98 (2H,

dt), 2.32 (3H, s), 2.83 (2H, m, 4.67 (1H, br.$), 4.88

(1H, br.$), 7.20 (2H, d), 7.30 (2H, d); 15 M Z (ESI+)
InteMhbttiate®9) (4=CBBBephen B -8 H-piiRi61-1 Rijeti?and@e M N.

I nternmedi ate 103:

tert-butyl 1- (4-chl or opheny - sul f anmoyl pr opyl car bamat

e C N/N

Cl
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N- Chl orosuccinimde (90 ng, 0.67 mml) was added to a

m xture of acetonitrile (3 nL) 20and 2M hydrochl oric
w@eod/o§B6id nL) cooled to 10 C PCT/GB2008/050925

S-3-(tert-Butoxycar bonyl am no) - 3- (4-

chl or ophenyl ) propyl et hanet h1i4§at e (Internediate 102)

(58 ng, 0.17 mmol ) was added dropwi se as a solution in

acetonitrile (2 nL) and the resulting solution was

A S%%)%%g pgltalz lt% (% F‘{f) %34%19_@ %OIE)W %ﬁnﬂ@he&llﬁgyﬁ‘&gﬁmone (11.44 ¢,

49 atmabl} tiesatved inMEMEL([70 ned Wasrstied ay®omlibmpefiakirel nedenagzon for 5

evapor at ed and t e residue . 156 was rtitioned

dase A HE! e rasardreq andhie RERCHTatoTHRS %18%@ geshehwith ghigthyl ether
t

an@?ﬁtlédalfl r@g%)drl\%‘tae%lgg %%‘é\% tﬁ@%rélﬁg rJdllﬂﬁteg)StﬂrQ ggﬁ?cws miﬁ't@&?stals

Cohg¢dntreted dqednus sgimanip38%e 36 epamas hddpdgapenspgnglon of 8.76 g of the

e PRRLEGE Tapro i TR ol Bon PaS i top Yo tf Rl Rinipf e vettow

cryk@RAP8 fiftered! WakHeH wifhCOmkIa witd?Anfl UAGd er\Fh%uMVﬁf &tord 1-(4-
evaﬁor ated to dr yness to afford tert-buty

chlprophersit}- S bigtieraze)- lal)eﬁ@n@wﬁﬂ% @éwémlblaﬁéﬁéf/ox ax0n jople yellow

sol%eﬁctr%ct@ fgﬁ{ g\iyfts 115g%‘ g% nggtherzprgal ﬁlsg ag Blérlﬁ/l_g by flash

chrdmhibgtapty ofdsilick.géfel(fldg whh Oﬁib 10% &Byl(aﬂ;éﬂlatetu)l dlcﬁloz&nétﬁb:he. The
d, 7.34 (2H, d); mz (ESI+
solygy was ev porated R diypesy 10 ?ﬁf‘i’fd I3 qh#@réplheém)a% élfimrazol 1-

b a H2
R e L D A S R S T L TG L
NM\&& Mﬂj%HNOOn&aﬂt—Oﬂ)ut yl 1-(4-

C rophenyl) - 3- sul f anoyl pr opyl car bamate (Internedi ate
Wa@%ﬁ z@g % Lof'zlll mml) in a 15 mixture of DCM (5 nl)
1HAUR f({%bbm% MSO-d6) 5. z?? ,s), hs%lfgﬁuhaj RS HUL), 966 (2H, d),

was stirred at 22 C'for 2 hour's hé m'xture was
7.78\H3od)ad8d (218, dr yness and the residue was purified by

i on exchange chromat ography, using an SCX col um. The

desired product was eluted fromthe col umm using 30%
Interdvbdiie 917 (Mphl (£)21-REVhRR6D Ry H-1-(1BE-pivPi¥]- 18/ Rthanone O-

evaporated to dryness to afford
methyloxine 3- (4- chl or ophenyl ) pr opane- 1- sul f onani de (20. 00

20 ny, 73.8 % as a col ou%&\ss gum niz (ESI+) (MtH) +

= 249.2, 251.2 ; HPLC tR % 1132 m n. 157
N

oL 4

Cl ~

Methoxylamine hydrochloride (0.668 g, 8.00 mmol), was added to a stirred solution of 1-
(4-chlorophenyl)-2-(1H-pyrazol-1-yl)ethanone (Intermediate 90) (1.103 g, 5 mmol), at
room temperature under argon. The resulting solution was stirred at room temperature
overnight. The pyridine was evaporated in vacuo and the residual solid was triturated with
a saturated aqueous solution of sodium hydrogencarbonate (50-100 ml). The solid was
filtered, washed with water and dried to afford (Z) and (E)-1-(4-chlorophenyl)-2-(1H-
pyrazol-1-yl)ethanone O-methyl oxime (1.080 g, 87 %) as a dark yellow solid.

NMR & MS = EN00228-18-01

m/z (ESI+) (M+H)+ = 250.
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Internmedi ate 105: tert-butyl
4-(1- (4-chl orophenvl) - 3-sul fanovi propvi car banovl) - 1-

W@ Zddopwases 012, 3- di pvri m di n-4-0) pi peri di n- 4- vi e&T/BBR@BH50925
d

0-(7-Azabenzotriazol -1-y1)-Ng¥ N, N -tetranmet hyl uroni u
m hexaf | uor ophosphate (30.9 ng, 50.08 mmvl) was added

to
1Hﬁ\7d1i(4‘g]<_e(§§)03)|[’1§19>i¥1€1§bb %'?@@Q‘%E i5(44'12@1\’5%%'(1|@[ g{@]d%[s (1L, o),

pi peridine-4-¢ 'l cacdi
7.42)2K28), g5 (DHOB), mTol()Hadyd N, N- d||sopropylethylan1ne
(0.016 m., 0.09 nmol) in NWP (5 nL) at 22 C. The
resulting suspension was stirred at 50 C for 10
Int¥hbdigfe 92t EURId ¥ heiAs 24 ab &) ATk Bhalfiper at ur e
O
(Interned|ate 104) 10 (19 ng, 0.08 nmol) was added
as a solution in NW (2 mX. _nNthe m xture was stirred
at 22 C for 3 days. The mix¥urg was diluted with
met hanol and | oaded onto col um. The crude
product was purified by i xchgﬁge chr omat ogr aphy;
the desired product wasg,ef~wg#€d fromthe col um using
2M NH3/ MeOH and pure fractions were evaporated to
Bothhy i@ &by drbfgat tordplcR ( BR0E i LWaS.00 wirh 1) 8chskydéd @Sdstirred solution
silica_chromat ograph 15 elution gradient 2 to 6%

of Gagnd (Rbré- e@lﬁaophmﬁ?aay)pyrwomw)emmemf OaveBrRITer o
(Inié‘?lge%?@te §E ér oph%%e@g% g)%lls%glfvgﬁ th 'i'ﬁ[:t(?) ® HltLX lat room temperature under
argenl Tyl lpnombtoar wansiy k)l -uhd¢rtpy for 8l teus, 3Ftd]piktireiwds cooled
. Nn-4-yl)pi di n- 4- b 6. 00 34.9 9

in g et Pih i St S g e atSisbled Poaeyiety HhpRact s
ml} Rhe résuﬁglg"&ﬁhas@%mwﬁ% A0V MNP ERREELBAR OBLARR IR 2S5 tirring

I nt er nedi at e
and drawddiio gbd- @mtlrrbdenhe( Avag hildndopd dlmylay ers wexoppaipyled aflisagrganic

lay‘félrt v(f“zasCIlurthle_%2 ex?r'agt)éﬁl @1‘8{ (P1ethyl ether dried over MgSO.,, filtered and evaporated to

give the crude product (741mg, 55%). This was used directly in the following reaction.
NMR = EN00228-27-01

1H NMR (500 MHz, CDCI3) & 4.23 (1H, dd), 4.42 (1H, dd), 4.61 (1H, dd), 6.54 (1H, dd),
7.14 (2H, d), 7.34 (2H, d), 7.60 (1H, d), 7.88 (1H, d)

Intermediate 93: Tert-butvl 4-(1-(4-chlorophenv-2-(1H-pvrazol-1-

vlethvlcarbamovl)-1-(7H-pvrrolo]2.3-d]pvrimidin-4-yl)piperidin-4-vlcarbamate

\

Fearea:

N\ \

H
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0- (7- Azabenzotriazol -1-y1)-N, N, N , N -tetranet hyl uroniu
m hexaf | uor o- phosphate (466 ngy, 1.23 mmol) was added

WO R009fe7sporti on to PCT/GB2008/050925
tert-butyl-3-am no-3-(4-chl orophenyl) propanoic 5 acid
(245 ng, 0.82 mmol), ammmoni umpgchl oride (131 ng, 2.45
mmol ) and N, Ndi i sopropyl et hyl am ne (0.811 nL, 4.90
mml) in DMF (4 nL) at 20C under nitrogen. The

HAFﬁg tﬂrﬁ(ﬁwg 035"581%%%)' WA XRS4 §i (l)t{e C}% 1(?[{ 1022 (t(g’t fbﬁ{oxégagﬁ(gﬂrﬁaﬁnino)-l-

eact’ion m xture was evaporated to nes
(7TH-pdirsio{il, ¥-@pyirimiBHnOAg 1) pDbridiln g~ 4 canisbxwiéis heid (slﬁwumtiiaaé Ly(0.181 g,

i t h d b
0.5Eveginilel b HProaBG AL ol VB R SBA TR Lgmsdiare 92) (0202
g, @ ’5{ %H{%@E&QNQ@ dﬁE(%QB%rlétﬁgltam% (W 174 mL, 1.00 mmol) in N-meél&l)—%

am no- 1- (4-ch hen oxopr opyl car bamate (
pym@;dlmﬁ é)gnh) whbom teopératuranirgle( &8bna.) THeMesdltingsa?@ign was stirred

HPL =1,. t te
oveshight T Bt OL R Pk TR 8 e v PG 52 agers X-
BridéMeveRe-bhadk Slx(E 1815 fildomsili&:, 69 niiralandt@s 1 @i ength,

to tert-butyl 3-am no-1-(4-
floghhigrod 4 eny mlnsteb&mb@Q@WSI@aWuaﬁmmlx(ureﬁ rwrdeli (@ordaingg)0.2%

am&o%uin%ngarbgna 6 nH%cgtom?rllQ%M 61(1 IFFQ ggét&)%?%‘ontﬂm n&the desired

I ng SOU Ion was Sstirre

coxﬁpkamﬂara&ta ERdpordtdd tor By nMas (EMBEa fat- Bdtyﬁm-fdl-‘oﬂahlpwphém}ﬂ}n (1H-
i on_exchange chr omat ogr aphy, using an

PyrééfPlu]nﬁl)eﬂTﬂéarHé@PYlé'd @H:m&qloB?da%d]@b/mné@nf“rﬂm1Pfﬁ@l%~6r>d?ﬁaibamate
0.3 9767M NH3 vh@t?@g%%ﬂ’h&usroﬁdf ractions were evapor at ed
to 0 for

ryness t
m/BeERT-pOMBH{#A=dlbor ophenyl ) propanam de (46.0 ng, 34.6

0 { lid. 1H NVR (399.9 Miz, DVBO d6) 6
N‘\@@éﬁ(@@%l%geoéosls - 2.37 (2I(—| m, 3.38 (2H, s)) 4. 24
, , S
1H(1Nélgl_R (E)F))eﬂ é&’t %ﬁ)zME@idfg rg(ﬁlrb( 5 21572\6@1 GBSl 8y i;(ﬁ/"fth .00 (1H, m),

: | nt er médi’at'e
3.58 &t wtdy32 (1H, m), 3.94 (1H, m), 4 13 (1H, m), 438(1H dd), 4.74 (1H, dd), 5.30

G RIRT ot ST R F PRk o FESRIReY, GR P 2. o

753&11& szz (1H, s), 8.35 (1H, d), 11.67 (1H, s)
abenzot ri azol - 1- yl)-n n,n ,n -tetranmethyluroniu
n1hexaf|uoro phosphate (129 ny, 50 34 mmol ) was added

d]pyr|n1d|n-4-y|)p|peridine-4-cg xylic aci d

(Internmediate 1) (82 ng, 0.23 | ¥ and

N, N- di i sopropyl et hyl ami ne (0.142 ¥, 0.68 nmol) in DV
(4 mL) at 20C under nitrogen. The resulting solution
was stirred at 20 C for ut @8, 3-am no- 3-(4-

chl or ophenyl ) propanam d ernedi ate 107) (45 ny,
0.23 nmol) was then added To the

A 2.5M solution of N-butyllithium (8.00 mL, 20.00 mmol) in hexanes, was added
dropwise to 2-methylthiazole (1.983 g, 20 mmol) dissolved in THF (35.00 mL) over a

period of 5 minutes under argon at -70°C. The resulting pale yellow slurry was stirred at -
70 °C for 2.5 hour. 4-chlorobenzonitrile (2.75 g, 20.00 mmol) in THF (35.00 mL) was
added dropwise to the suspension, which was stirred at -70 °C for 90 minutes after the end
of the addition. The reaction mixture was allowed to warm to room temperature under

stirring and darkened. The crude was concentrated to dryness and diluted with ethyl acetate
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10 reaction and stirred for 3 hours. The reaction
m xture was concentrated and diluted with Et0Ac (20
workjooasdeashed with water (20 nli). The or gani BECT/@Ben0s/050925
was dried over MgSO4, filtered and evaporated to
afford tert-butyl 4-(3-am nopd- (4-chlorophenyl) - 3-
oxopropylcarbanoyl) 1- (7H pyrrol o[ 2, 3-d] pyri m di n- 4-yl
) pi peridin-4-ylcarbamate (99 ng, 100%. 15 MZ (ESI+)

theh Waw%d WltlF \Ax%ter kS VR maéne%%ﬂﬂpha!t@&rﬁ{ TRALAEEedl 98e crude
prd&udﬂwal(sllbu@ﬂﬂke)d ibg flastn ylﬂrbﬁﬁto(ﬁrdpﬁ? @nﬁlﬂaa kgfehcylhmig wiah 10 to 100% ethyl
t 160 P t 0.1 :
o0 BT YA Y BRSPS A Ei
chl6t"0pﬁ5‘ﬁﬂj5@lm@a[}}$ ﬁ@%@ﬁéheﬁﬁﬁl@ "MTQB@%U 14 %)'&@‘3 @fﬁé‘yeﬁéw)v sbi390
a onat e

sodi um bi car
NW& MS :ﬂENOGSl%éM)lO mL) at 20C under n| t rogen. The
r |t olutjon was stirred at 20 C for 2 hours.
nﬂ%ﬁéﬁ?igggﬁi _né ture was concentrated 5 and diluted
THWIR BEOOAHL ADOB) 53T Was bed. 5\4A§L>H, m?tee% (120 ayls).38 (Ehen), 7.55
organi c Iayer was dried over o, filtered and
(2HeviapbpBtldl do af f ord
tert-butyl 1\ 141- (4- chl or opheny1) - 3-
(phenoxycar bonyl am no) - propyl ] carbamate (427 ng, 100%
Intefmadigty9s: rI#(ZI-(CESlrdﬁhe(tM')Hchmzépﬁ,vl)bmaﬁahﬁw 2.85 min.
10l nternedi ate 110: tert-but
1- (4-chl orophenyl) - 3-urei
chloride (113 ng, 2.11 Mo g
to tert-butyl 1\141-(4-
chl or ophenyl) - 3- (phenoxyc
(I ntermedi ate 109) (427 .05 nmol ) and
triethylamne (0.882 mg-6: mol) in DVF (3 nl). The
resulting 15solution was stirred at 0.352 nolar for 24
A N swlstionbichydeendidrmmerd ntMe@Hveh soamo tﬁmmauueﬁ, eds addbd dropwise to

@R SRR b BNt UG A | i bEp mmoD

ancﬁfﬂ&e@\éﬂ%hﬂfc%gol g}eéﬁ diedotvddan MBI Y45 mL) until the solu‘uon turned from

chl or opheny1l) - 3- urei doprop carbanate (346
dark o e BB oy BBE(U LG 1R ramp Do HEd e
po 1'3&1 25 Hl%%'tl%‘%% (giﬁ& odr%r% enc l%rrvgagy aHrrltélgleRIﬁ% ar]i gdﬁ({RWIfe the 2N

soldti ¢rde fiildesob o rig i) in3Indthaiodl @tﬂb@ﬂlythmpfah&BBAﬁer l1h stlrrmg, solvent
(Internedlate 110) (346 1. ) was dissolv
wap fergad UBher)vagum s%l? Fridevath taifsn eP P vieTgRH avas ?ﬁl@sted around 2

by Eﬁcﬁﬁé b 98y Webps of the 2N solution of hydrochloric acid in methanol. The aqueous

gbpylcarbanate Ammoni um
s added in one portion

i no) propyl ] car bamat e

phase was washed with diethyl ether twice then pH was adjusted to 14 by adding a 6N
aqueous solution of sodium hydroxide and the basic aqueous phase was extracted with
diethyl ether twice. The organic phases were washed with brine dried over magnesium
sulphate and concentrated to afford 1-(4-chlorophenyl)-2-(thiazol-2-yl)ethanamine (1.310
g, 90 %) as a colorless oil.

NMR = EN00228-47-01

1H NMR (500 MHz, DMSO-d6) 6 2.10 (2H, m), 3.22 (1H, dd), 3.26 (1H, dd), 4.22 (1H, t),
7.32 (2H, d), 7.37 (2H, d), 7.51 (1H, d), 7.66 (1H, d)
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25 vacuuned to dryness and was purified by ion

exchange chromat ography, using an SCX colum. The
wale@vnedeopr oduct was eluted fromthe col um usPODGB283M50925

NH3/ MeOH and 161 pure fractions were evaporated to

dryness to afford 1-(3-am norsy- (4-

chl orophenyl)propyl)urea (151 ng, 62.8 %9 as a yellow

gum 1H NWR (399.9 MHz, DVMsO-d6) 6 1.61 (2H, q), 2.98

i (

th lar ovD-1-

( 7IHIBI¥Eirdl(F{2§-d].pRIBinﬁﬂin-MvmWeﬂ‘hﬂhat-ﬂc:ir]ﬁmaTer t-butyl
4- (1- (4-chl orophenyl) - 3-ur ei dopr opyl car banoy1) - 1- ( 7H
pyrrol 012, 3-di pyri mi ri\’4-ybpi peri di n- 4-yl car banat e
NH2 1?11-0 C H
100- ( 7- Azabenzotri azoF-l 1) - n ngn' , n'\-tetranet hyl uron

i um hexaf | uor o- phos N\ﬁf%l ) was added

in one portion to
4- (tert-butoxycardon m no) - FPpyrroIo[Z,S-

d] pyri m di n-4-yl) pi peri di ne- 4-¢arboxylic acid
(Intermediate 1) (240 ny, O. and

N, N- di i sopropyl et hyl am ne (O. kFZQ ) 1.99 mol ) in NW
(2mL) at 20C under nltrogen esul ting sol ution
was stirred at 20 C for mnutes Hl.(3-amino-3-(4- is

LA SROEN @ﬁh‘é@%ﬁ@@ HersEt L bk ddodBagpinor-1-

(7P3-_p|¢rrslb([j2 Bagbh}frmmdih&Jygprpsnﬂdﬂihadcrael@cﬁdghg BC1mt(Ir<1mmtﬂedia& 18 (0.361 g,
Iured W . washed W wat er

100Dy é4-6h1§gqpﬁ1€n>rlh§é&u%@§2dﬂ chgngvive (yemediaty 255 f%élfﬂ g

1. Ogrllﬁjm@l? @H@Nai{] Qﬁjls @tlgt‘ﬂggn{n% GO.ﬁllgtth 2.00 mmol) in N-methyl-2-

4-chl orophe
pyrmcvlallmmmr(éthhatbamnydl)lparat(u?d—urpipr argbo. TH2, 1'3su1t1ng solution was stirred

OV% gﬁ%oljg}g(]) élﬁq\ivd t%)é)rgagﬂn %de(%gﬁ ar b l%ﬁ_ s .I(:lﬁ%r-?ﬂ washed
plehu_pigﬁytm?tth %%%gd lrdglr@c(i) 1nh‘éa%30 k@%ﬁé g@;g%l %rl;—‘éll l@-lé—@ chlorCIpheny'\? -2-(thiazol-
2-yl)ethylcarbamoyl)-1 (7H-pyrr010[3/ 3-d pyrﬁmdm 4- yl)p1per1d1n 4-ylcarbamate (0.550

g, 94 %).

NMR & MS = EN00228-48-01

IH NMR (500 MHz, DMSO-d6) 6 1.23 (9H, s), 1.74 (1H, m), 1.89 (2H, m), 2.00 (1H, m),
3.10 (2H, dd), 3.52 (1H, m), 3.58 (1H, m), 4.00 (1H, m), 4.19 (1H, m), 5.29 (1H, dt), 6.57
(1H, d), 7.17 (1H, d), 7.30 (2H, d), 7.37 (2H, d), 7.54 (1H), d), 7.69 (1H, d), 8.13 (1H, s),
8.33 (1H, d), 8.47 (1H, d), 11.68 (1H, s)

m/z (ESI+) (M+H)+ = 582
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15

HC1L (4M in 1,4-dioxane (0.668 nL, 2.67 mml) was
added in one portion to tert-butyl 1-

W@ de0elkBsoOphenyl) - 2- cyanoet hyl car bamat e (| nt er PEDGBR@®S/050925
24) (150 ng, 0.53 mml) in DCM 5(4nlL) at 20C. The
resulting solution was stirrgd at 20C for 18 hours.

The reaction m xture was evaporated to afford
3- am no- 3- (4-chl orophenyl ) propanenitrile (HCl salt)

dllﬁz,rﬁmdlmhvmﬁmnmde-m-cfhrbbﬂmiﬂer-sdnahlbmbhmsbmatmoate

0- (7- Azabenzotri azol - 1-

m hexaf | uor o- phosphate

in one portion to 0

4- (tert-but oxycarbonyl am ho) | 1 (HFLp | of 2, 3-

d] pyri ni di n- 4-yl ) pi p€TRe Ne %Tf acid (194 ng,

0.54 mmwol) and N, N- i i b rop FEX hyl ami ne (0. 533

m., 3.22 mmol) i nAINMP(3n) 20C under nitrogen. The

resulting solution was stirredjat 20C for 5 m nutes.

3-am no- 3- (4-chl orophenyl) - R itrile

(I'ntermediate 113) (97 ng, 0.]b4 ) in NVMP (3nL) was

then added to the reaction andnStifNred for 1 hour. The

reaction m xture was concentrated and diluted with
L1tlfﬁlﬁﬂ62yc(r5ﬁﬂé-ll AEMNAS. 82 ehrib ) DNVRERKcr (WRRAHJed (Hhsstieed 8ipension

er was dried over MgSO4, 20filtered and eva(ﬁ)or ate
of m@%y{? $-6-ert- butoxycarbonylammob 1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-

4-c%é)o%%g{ogy W%&@rﬁ&fﬁéﬁﬁ‘éﬁ%@e - %ﬁﬁg}inlal)c C%Sr)((Zlbb n{ﬁyb %98mol) in
TH(FQ;M 8iL)gut rddd0 Wmperdtare( BH rb)sul(ﬂ\rg- kl)spemﬁiﬁ@mckﬂ?ka@nt Rte=solution

an(f ‘é(%_g ‘[hglgI g‘sl,qre_l_dl 2(‘[;3{{"]'& g{f%{u(g hgﬁﬁ %l ying morning a white precipitate had

forﬁﬁﬁt 1) g%sffﬁfé%ﬂ aqﬁ)cﬂfe‘él@ﬁ('v&%még%%m m Vet pé@-es ul f onyl

chl ori vvasadeddopvvlseto
butbrydartyunylamife)- h—&?ﬁm@rrﬂzlo@ﬁdﬂlﬂ)}dnmﬁheﬁw)pmenpmbfﬂaWMmdo) -3-

| nt t 25 05 mol d
(4'%11%05?,;‘?@3)6?@%}??& ﬁ%ﬂ éﬁ%ﬁ@o(%}%?mﬁ?,)zé?l mml) in DOM

NME &MS 2aENYI 8- T resul ting solution was stirred at
20C for 18 hours. The reaction m xture was

IHOOHECiH0P 10 BMSCHILE b @it 0 1250l atshdd (1, m)
3308, WALSE AR T by RSP A5 Y 813388, B €57 (11, 5), 7.14 (1H,
$),7.22 (2H, d), 7.32 (2H, d), 7.58 (1H, m), 8.10 (1H, s), 10.02 (1H, s);

m/z (ESL-) (M-Li)- = 541

Y1) -N. NN , N -tetranmethyl uroniu
306 ng, 0.81 nmol ) was added




10

15

20

over MgSOH4, filtered and evaporated to afford crude
product. The crude product was io purified by flash

wa@ dovoarsehr omat ogr aphy, el ution gradient 0 to POMGBR@S050925
in DCM Pure fractions were evaporated to dryness to
afford tert-butyl 1-(4-chlorgphenyl)-3-
(et hyl sul f onam do) propyl carbamate (275 ng, 71.9 % as
a white solid. 1H NVR (399.9 M1z, DI\/ISOdG) 6 1.37 (9H,

0x<7pr3ﬁv(c2ﬂ)amk)vl) ¥-(34- ﬂv&i‘blomfﬁ deVi’&nikB(l ]4H(l)1ﬂi)er1dl|ihz4-§7ESi'lﬁbmate

(MtH) + = 361; HPLC tR = 2.25 min. Internediate 116:

N- (3-am no-3-(4-chloro nyl ) pronyl ) net hanesul f onam de
NH2 20TFA (4 nmL) wasladded to tert-butyl

1- (4-chl oropheny1) - 3-0 0
(et hyl sul f onam do) pr.g car fe (dQternediate 115)
(275 g, 0.76 nmol) @ stiyr ﬁ]’.(zo for 2 hours.
The reaction was e red to |[drymeSs. The crude
product was purified by ion exslange chromat ography,
usi ng an SCX colum. The desirgd product was el uted

fromthe colum using 7M NH3 d pure fractions
were evaporated to WO 2009/ 047363RCT/ GB2008/ 050925
164 dryness to afford N g

3- am no- 3- (4-chl or czglgenyl ) propyl ) net hanesul f onam de
HA(Tl 8l 3gne. %407m%01)a\§a8aa d suencapstion e lithiMnNR (1899, 9

but %r@@gggﬁ% = -(ﬁ{n-?%rgloi?gZ-%l]é;%%ld[@fl-y%ﬁﬁngné%g-? -(?a%[ll')_?xamido)-}
(4- thloroﬁh&@l)pr&paﬂﬁaté (llﬂ,temi)edlﬁe 07y (20B6HigH. 36 Mhhb)l-} d?mf%ﬁl&lamme
mn. Internediate 117: tert-b

hydgro%lior(lq}p (fl|§|00tpg,&hg%glf}ol)3and N,N- d11sopropylethylam1ne (0){90 mL, 1.09
ol TPV Ml-@@%&&ﬁﬁn@ WibketpdrdiE AR Srkén. 3rift

pvrim di'n-4-0) pi peri |n4 car amat e
resultmg solution was stirred overnight. Diethyl ether added to precipitate the crude

product which formed as a gum. This was rinsed with Et;O and dried to give the crude

gum (770 mg) which was used in subsequent reactions without further purification.

Intermediate 99: tert-butyl 1-(4-chlorophenyl)-3-methoxypropvlcarbamate

\
0

Cl o><
H {
o)

Sodium hydride (35.0 mg, 0.87 mmol) was added to tert-butyl 1-(4-chlorophenyl)-3-
hydroxypropylcarbamate (Intermediate 30) (200 mg, 0.70 mmol) in THF (10 mL) at 0 °C

under nitrogen. The mixture was stirred at 0 °C for 15 minutes. Methyl iodide (0.044 mL,
0.70 mmol) was added dropwise, and the resulting suspension was stirred at 22 °C for 4
hours. The reaction was quenched with KHSOj, solution (1M, 0.5 mL) and water (15 mL).
The mixture was extracted with diethyl ether (3x 20 mL); the combined extracts were
washed with saturated brine (20 mL), dried over MgSO,, filtered and evaporated to give

crude product. The crude product was purified by flash silica chromatography, elution
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0- (7- Azabenzotriazol -1-y1)-N, N, N , N -tetranet hyl uroniu

m hexaf | uor o- phosphate (245 ng, 0.65 mmol) was added
WO R009fe7sporti on to PCT/GB2008/050925

4- (tert-butoxycarbonyl am no)-1-(7H pyrrol o[ 2, 3-

d] pyrim di n-4-yl)pi peridi ne-fAscarboxylic acid

(Internediate 1) (155 ng, 0.43 mmol) and

N, N-di i sopropyl ethylam ne (0.213 ni, 1.29 mmol) in NW

; . .

ersRd0 R B EORORH Db aRg Tiee FrAIofhs LERNADARIAT0 Wi o
affeddl tedt-bptye ny(H)chtcoppHehnip-3hanthsxyfropydcarbandtt N8 emaess. 826 as a

116) 113 ng, 0.43 nmol) in NWP (2nL) was then added

whitgs¢lite reaction and stirred for 18 hours. The reaction

lHﬁ@ﬁ%%@hﬁ@i‘@j@l@%%ﬁ@ﬁ 9)' h'@tl‘?f’HWA)tf‘O &ﬁf@s (28 (3H, 5),

washed w th The "or gani ayer
3.3%a2H dmi),eld7 bl ét, bivipso4 5 (1HJ bresr),eﬁﬂhfﬁﬂ e ap2t exted)t o

Bl B EHeRy TPl TR 394 Sridh Oy HS 5 HAY iRy 5258
mid- (7H-pyrro| o[2,3 -d]pyrimdin-4-

yl ) pi peridi n-4-yl carbamate (261 ng, 100%. nmz (ESI+)

(MtH) + = 606; HPLC tR = 2.09 min. The bi ol ogi cal
%ebe tested

504 PC 061050925 165

I n \/ tro MDA- MB- 468 hurran br east\ adenocar ci noma GSK- 3
Phosphoryl ati on Assay Thi sPassay determ nes the
ability of test conpounds to inh{ bit phosphorylation
of Serine-9 residue in Gly dynt hase Ki nase- 3bet a

(GSK-313) as a surrogatee % of cellular PKB (Akt)

activity, as assessed usi ncumNH Expl orer

Fl uorescent Pl ate-Reader 5 technol ogy. A NDA- MB- 468
HyHipgam chiogds (4 M de hdetioxsinaohed Telll 267 mamol) @3s pddadde testrbutyl 1-

iR e e
mlﬂﬁﬁ\/ﬁfh)@ﬁl SunA f AAMEM thaddY (2 iegean2d tari Tl@é‘iﬁesﬁﬁhg k&MtiodHas stirred

Catal o . 11966-025) contai ning 10%
at He'st fqr%al@ws\f athednixgee aias eencenged i thegesidgiegyas, pupddigt gy ion

xR tipa b SR o BN 1] S 4 F e grom e

columntlﬂm@ MNH&MI@}'I akl ptde 8ctBins were evaporatddhe dryness to afford 1-

t| on assay, .the c [ et ach fro
(4- %*ﬂem@ Pk Mt PIRPR] - &W%§473 ;&g (VR PP oyEiRss of ol
1HBVIRE @99, 0hANA 2 USG5 1%@3010963€2 ng ss¢egded, 1 83 gﬂ*}ﬁ) 3.43
wel [ s of "a bl ack transparent btto Cornlng Cost
(lfpohyétOQr(éHet)g’Bzv\eVBlpiHHtm)(F| sher SC| entific UK

T opR S babft” T S0NabT s S BB 10 por

well in 100Wof conplete gromh nedia. The cells were
i ncubat ed overnight at 37Cwith 5% CQ2 to all ow t hem
to adhere. On day 2, the cells were treated with
test conpounds and incubated for 2 hours at 37C with
5% CO2. Test conpounds were prepared as 10mM st ock
solutions in DVMSO and dosed directly to required
concentration into test wells using non-contact
(acoustic 20di spensing of multiple 2.5n1 droplets
directly into assay wells) ECHO dosing technol ogy
(Labcyte Inc. Sunnyvale, California, USA). Each plate
contai ned control wells w thout test conpound.
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201_11 of fixing buffer (Phosphate Buffered Saline

(PBS) containing 10% f or mal dehyde; Sigma; Catal ogue
wWMN200961685) was then added to each well to gi vVECEGBRWEI050925

25 wel |l concentration 1.6% Plates were then incubated

for 30 minutes at roomtenpefsature prior to the

fixative being renoved. Each well was washed once with

250W of PBS and then 501 11 PBS added to each well.

;;. G dl?.@el@-mlt ; { 2_ (ior% ]l &R r%lcﬁplgamo 1-1-
(7o raAd)2]3-diplyirionidi-dokipiseridih MeylcHiPRGatent ai ni ng 0. 5%

Tween 20 (Sigma; Catal ogue No. P5927) and 5% Marvel
M| k Powder 30 (Andrews Phég)macy Ltd, Macclesfield,
Cheshire, UK; Catal ogue No,/ APC100199)) for 1 hour at
roomtenperature prior to aining WO

2009/ 047563PCT/ GB200g% 0809

166 Fol | owi ng
renoval of Pernf Bfocl rfer, /601 11 of primary
ant i - phospho- GSK- 313 ant i bolly Jal( al ling
Technol ogy (New Engl and Bi ol ab5s ) utd.), Hitchin,
No.

Hertfordshire, UK, Catal ogue 336 diluted 1:400 in

Bl ocki ng buffer (PBS containing 5% Marvel and 0. 05%

Tween/ Pol ysor bate 20) was added _to each well and

i ncubat ed 5overni ght at 4C. N N ch well was washed

three times in 250Wof wash buf£ex( PBS containing

0. 05% pol ysorbate 20), and cel s iHAcubated for 1 hour

t.roomte ratu ,th 501 11 of secondar
O-FrapRebiantRy rab oy SN o Ao el ipphorglete (55.2 e,
0.13Mhh B9 s 6MRI a6 UL @dr-BheRESbInHMntihOFEN7HpFb R, 3-d [pyrimidin-4-

C;ata?_lggue No. AL11008) di1ut.ed5}1: 75%girq7blpg}crk?% Ipy
yDpiperfidine-4raghoaylierié (Wdemealinte 1) ki ezt 0.hémiel) 2BDMW of
eth\é\@??pqg];e}flgﬁlinagg O%’ (IJane, %,Jﬁgr?nté@)% E{%/IP g% Flé/ié'e "glfleur%sl,glﬁtir?%%(ﬂlﬁion was

quir were a s ng
stitR&LTBI0 °EXPt 10 Biinutsah&r ERASHED ahibiéd aeaﬁl'befra/[uieewe$4-@1ﬁloropheny1)-3-

fl uorescent signal that represents quantity o

mefes¥penisl anuee detergediatpd W@%mgh%@wimwdéed as a
. ) ) . ot

5§32 0 AT GRS LRI 08 A abbe. T
rcactivreiixtsrevegsiilned vioyh EtGRAq(ishel ) afd wisbsd bsfuphtédlgdvith water (6x

obj.ects per I.I, and enabl ed potency of. PKB ( Ak
7 Pl GRS tenipd brige @&I@%T gareanfe 1ayer|vy@§<slﬂeg!08%n(1\4gééh_ﬁ-ltered
andS&%Bofa&:dttB SAERNGEM $RELAN TAE RRERPSHIL: fEMMIIRA Hg‘y’“@?héﬁica

0% effect over the range of activity affected
chroonapemply, detioregadieax] ouh?d( (16: IcdePbidery. HHe (ag) nind@M. Pure

S e TR B TR PO B
meﬂ%&@%kﬂ@arbgﬁﬁﬂg -Ir 15@@%1@[@%&]3&%1@4&01 -?l%}ﬁp GRliAABHIrbamate

logistic curve fit equation no wth the m ni mim
(52 @mgoht @ et atwhiteerotid. This was done using an in-house

viel [i i.t.hj i r [
1SR @RS 0aMET YRDIBIMISHES) phde PRy ERs satiom)- 322
(GHVR), 3BARH, 1), 3.55 (2H, m),EX2QIE $n)04. 8 [iEH ] diy,&d0 QB dey, §.05 (1H,
tested in the above assae/ and their nmean |1 C50 25val ues
br s 1O B dd), 7PRELE, L5 &).$hbiird B 8), TAP 6 1IE ) n
j T L Spas tects inhibitors
m/%ﬁsgﬁ)l’q\%?g?(jéa;ﬁg%hgﬁ%?ggtﬁ i'ﬂ\t//lGt tR y %g%{r?gﬁCal i per LabChip
LC3000. The Caliper off-chip incubation nobility shift
assay uses a mcrofluidic
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30chip to neasure the conversion of a fluorescent
| abel | ed peptide to a phosphoryl ated product by a

wo e@ppctssye ki nase. The conpl ete enzyne react i POT/IGB2008/050925
carried out in mcrotitre WD
2009/ 047563PCT/ GB2008/ 0509255567 pl ates and then
quenched. The resulting stopped solutions are serially
"sipped' through a capillary onto the chip, where the

Int@ﬁﬂuhg{&e‘ gzt@tf ﬁtmet ﬁﬂgﬁﬁ?’?ﬁ{%ﬁ i#@%{{&? Ieﬁﬁlg@fl&lloggl

ethanathii@ger - i nduced fl uorescence. Substrate and product
" are separated into two peaks by the application of a
high electric 5field and, directly detected using
fluorescence. The signayure off tWe fluorescent signal
reveal s the extent of t reagtion. For Echo
dosing the solvent was 100%DKBO., A master plate was
prepared with 40ul of 10mM staekyfrom our Primary
Liquid Store in quadrant 1 of Ha Labfyte 384 wel |
plate. A1 in 100 dilution was nmade¢\from quadrant 1

into quadrant 2 by renoving 0.4ul and io adding it to
Pogerign lhloacem3 Bubs®ddemeoll wanaddsd t@iBJr(LwtrluﬁexmfoenylammO) 3-

(4- ?ﬁgrmph &p%ﬂy [EHanesuflfror\llEPF ?Pn%? rlﬁ%{l%gﬁﬁg f7(ﬂin v\glrnéob in DMF

(5 6L atems@l The @é@uﬁﬁfgmoamad rvafstsuﬁéd LD Tl Ql’holilfsat"lﬂlelisadﬂgn
ECHO dosi ng technol o (La te Inc. Sunnyval e,
mixtyre Wasr flused WithFEt@ e g%hrek vhgied sewicpiahewith 307 sakirated

|
brl{ljgglgl s@ﬁﬁgL a{éhdt %ﬁ@tﬁﬁ brind @dgﬂiﬁhg % Lﬁ%ﬁ“ﬁiﬁ%ﬁ%@ﬁ 0¥R}l MgSO.,
filtOred udl e CapbrHd ©. a@iﬁ)mdl\/bruﬂe Piladivbt. OCHRQRBwdY produdd Wabburified by flash
0. 0001uM Each we C [led.with D nethyl .
Sﬂl%ﬂaﬁe%oaéap me)ww nf g%éﬂt%\cu anféoﬁire tEagsigns were
ok RGP ALE ATENTE RIS b . A oo
cthemathioate (Gel Inxe, 82 Y026 rbyhitd solidum control wells were

R AP Moot Oha TIPS, Thadefl 0 54 @l REzidgon. m.

4.62q ¢t by, P83 CYMMHRYNG 20N 2E0aY, 73 (bR, §he assay plate,
6111 peptide ni'x containing 31.tM substrate

m/g G5t RFSSHAFG288RIH2)0. CREY LR 4D 80 NRATP i n
Ki nase base buffer (100mM Hepes pH 7.5, 0.015%
Brij-35) and 6111 enzyme m x contai ni ng 8nM AKT1/ PKBa

InteihbdiatecIBY i t-bupdtiag4ec o Wphe iIP3auYanfospripvicadyadlty
8 25 mM DIT and 20mM MyCl12 i n k|qgse base buffer was
added. All buffers were nmade up th 18M52 water. The
pl ates were seal ed and ifcuba at room tenperature
for 50 m nutes. The &ﬁ@g{lon stopped by the
addition of 10 Il stop I 100mM Hepes pH 7.5,
0.015% Brij-35 sol ution,® __%tln reagent #3, 40mMV
EDTA, 5% DVSO) to each vel | (N B ates can be frozen
after stopping and read |l ater). f% | ates were then
30 anal ysed using the Caliper LabChip LC3000 Drug

N-Chlotsvenyngys(0mg,Cab T perol)Lvissadged encmsxtutt ofiet¢tbniglild (3 mL)

an S AR HCRL oS Koo SR L0t i) o
chlumptzlggﬁ)/p 4;5% QR aslamiaster ﬁﬂmmedlnhﬁgﬁn) 858 ML 0. $7 nkdIPRaPhdded
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dropwise as a solution in acetonitrile (2 mL) and the resulting solution was stirred at 22 °C

0. 1%\¢

for 1 hour. Concentrated aqueous ammonia solution (3 mL, 63.00 mmol) was added

dropwise and the mixture stirred for 3 days. The mixture was evaporated and the residue
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0.2 sec, post sanple sip tine of 30 sec and a final

del ay of 120 sec. Integration of the substrate and
w@eadoctsepeaks was carried out using Caliper LedZoBp008/050925

software and |1 C50 curves were cal cul ated using

OriginTM sof tware (Ori gi nLabysgor poration, Northanpton,

MA, USA). Exanples of the invention were tested in the

in vitro AKT1 enzyne assay and 5the nean | Cso val ues

o BRLR Gy SESTA TRl T BBy BT v
DONCs30 (PVhnd tha.c2trflctd Ootabided witB the &@adic Jay@r. 1FhOcdMadeBdrganics

weg’eBﬁl(gérg'(iL fhrgu%hlaoph%'seqgengfati(r)lg %Zpedf and evaporated. The residue was purified

by flash silica chromatography, elution gradient 30 to 80% EtOAc in isohexane. Product-
containing fractions were evaporated to dryness to afford tert-butyl 1-(4-chlorophenyl)-3-
sulfamoylpropylcarbamate (40.0 mg, 68.0 %) as a white solid.

IH NMR (399.902 MHz, CDCI13) 6 1.42 (9H, s), 2.75 - 2.91 (2H, m), 3.11 - 3.17 (2H, m),
4.74 (1H, br.s), 4.93 (1H, t), 7.23 (2H, d), 7.34 (2H, d);

m/z (BSI+) (M+H+ -C4HS8) = 293.2, 295.2 ; HPLC (R = 2.11 min.

Intermediate 104: 3-amino-3-(4-chlorophenvDpropane-1-sulfonamide

Cl

@)

Hydrogen chloride (4M in dioxan, 1.0 mL, 4.00 mmol) was added to tert-butyl 1-(4-
chlorophenyl)-3-sulfamoylpropylcarbamate (Intermediate 103) (38 mg, 0.11 mmol) in a
mixture of DCM (5 mL) and methanol (2 mL) at 22 °C. The resulting solution was stirred
at 22 °C for 24 hours. The mixture was evaporated to dryness and the residue was
purified by ion exchange chromatography, using an SCX column. The desired product was
eluted from the column using 30% (2M NH3 in MeOH) in DCM and pure fractions were
evaporated to dryness to afford 3-amino-3-(4-chlorophenyl)propane-1-sulfonamide (20.00
mg, 73.8 %) as a colourless gum.

m/z (ESI+) (M+H)+ = 249.2, 251.2 ; HPLC (R = 1.32 min.
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Intermediate 105: tert-butyl 4-(1-(4-chlorophenyl)-3-sulfamovlpropvlcarbamovl)-1-

(7H-pvrrolo]2.3-d]pyvrimidin-4-yDpiperidin-4-vlcarbamate

Cl

Tz

ZT
O=<
_é

0
LAy
O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (30.9 mg,
0.08 mmol) was added to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxylic acid (Intermediate 1) (28 mg, 0.08 mmol) and N,N-
diisopropylethylamine (0.016 mL, 0.09 mmol) in NMP (5 mL) at 22 °C. The resulting
suspension was stirred at 50 °C for 10 minutes. The mixture was cooled to ambient
temperature and 3-amino-3-(4-chlorophenyl)propane-1-sulfonamide (Intermediate 104)
(19.27 mg, 0.08 mmol) was added as a solution in NMP (2 mL). The mixture was stirred
at 22 °C for 3 days. The mixture was diluted with methanol and loaded onto an SCX
column. The crude product was purified by ion exchange chromatography; the desired
product was eluted from the column using 2M NH3/MeOH and pure fractions were
evaporated to dryness. The crude product was purified by flash silica chromatography,
elution gradient 2 to 6% (10:1 MeOH/conc. NH3 (aq)) in DCM. Pure fractions were
evaporated to dryness to afford tert-butyl 4-(1-(4-chlorophenyl)-3-
sulfamoylpropylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate
(16.00 mg, 34.9 %) as a white solid.

m/z (ESI+) (M+H)+ = 5924, 594.3 ; HPLC tR = 1.99 min.
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Intermediate 106: tert-butyl 3-amino-1-(4-chlorophenyl)-3-oxopropvlcarbamate
Cl

NH

XO\([)]/NH 0

O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluoro-phosphate (466 mg,
1.23 mmol) was added in one portion to tert-butyl-3-amino-3-(4-chlorophenyl) propanoic
acid (245 mg, 0.82 mmol), ammonium chloride (131 mg, 2.45 mmol) and N,N-
diisopropylethylamine (0.811 mL, 4.90 mmol) in DMF (4 mL) at 20°C under nitrogen. The
resulting suspension was stirred at 20 °C for 18 hours. The reaction mixture was
evaporated to dryness and redissolved in EtOAc (25 mL), and washed sequentially with
water (25 mL) and saturated brine (25 mL). The organic layer was dried over MgSOs,
filtered and evaporated to afford tert-butyl 3-amino-1-(4-chlorophenyl)-3-
oxopropylcarbamate (200 mg, 82%) as a white solid. m/z (ESI-) (M-H)- = 297; HPLC tR =

1.91 min.

Intermediate 107: 3-amino-3-(4-chlorophenvyl)propanamide
Cl

NH

NH, O

2
HCl (4M) in 1, 4 dioxane (1.674 mL, 6.69 mmol) was added to tert-butyl 3-amino-1-(4-
chlorophenyl)-3-oxopropylcarbamate (Intermediate 106) (200 mg, 0.67 mmol) in DCM
(20 mL) at 20°C. The resulting solution was stirred at 20 °C for 4 hours. The reaction
mixture was evaporated and was purified by ion exchange chromatography, using an SCX
column. The desired product was eluted from the column using 7M NH3/MeOH and pure
fractions were evaporated to dryness to afford 3-amino-3-(4-chlorophenyl)propanamide
(46.0 mg, 34.6 %) as a white solid.

IH NMR (399.9 MHz, DMSO-d6) 6 0.99 (2H, t), 2.33 - 2.37 (2H, m), 3.38 (2H, s), 4.24
(1H, t), 7.35 - 7.42 (4H, m),

m/z (ESI+) (M+H)+ = 199; HPLC tR = 1.14 min.
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Intermediate 108: tert-butyl 4-(3-amino-1-(4-chlorophenvl)-3-oxopropvlcarbamovl)-

1-(7H-pvrrolo]2.3-d]pyvrimidin-4-yl)piperidin-4-vlcarbamate

NH,
O
O
X
cl NN
O
N

N™ N\
I

O-(7-Azabenzotriazol-1-yl)-n,n,n',n'-tetramethyluronium hexafluoro-phosphate (129 mg,
0.34 mmol) was added in one portion to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 1) (82 mg, 0.23 mmol) and
N,N-diisopropylethylamine (0.112 mL, 0.68 mmol) in DMF (4 mL) at 20°C under
nitrogen. The resulting solution was stirred at 20 °C for 5 minutes. 3-amino-3-(4-
chlorophenyl)propanamide (Intermediate 107) (45 mg, 0.23 mmol) was then added to the
reaction and stirred for 3 hours. The reaction mixture was concentrated and diluted with
EtOAc (20 mL) and washed with water (20 mL). The organic layer was dried over MgSOy,
filtered and evaporated to afford tert-butyl 4-(3-amino-1-(4-chlorophenyl)-3-
oxopropylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (99
mg, 100%).

m/z (ESI+) (M+H)+ = 542; HPLC tR = 1.88 min.

Intermediate 109: tert-butyl N-|1-(4-chlorophenvl)-3-(phenoxvcarbonvlamino)-

HNJOI\OJV

A

Cl O 0

propvllcarbamate
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Phenyl chloroformate (0.132 mL, 1.05 mmol) was added dropwise to tert-butyl 3-amino-1-
(4-chlorophenyl)propylcarbamate (Intermediate 25) (300 mg, 1.05 mmol) and sodium
bicarbonate (133 mg, 1.58 mmol) in dioxane (10 mL) at 20°C under nitrogen. The
resulting solution was stirred at 20 °C for 2 hours. The reaction mixture was concentrated
and diluted with EtOAc (20 mL) and washed with water (20 mL). The organic layer was
dried over MgSOy, filtered and evaporated to afford tert-butyl N-[1-(4-chlorophenyl)-3-
(phenoxycarbonylamino)-propyl]carbamate (427 mg, 100%) as a gum.

m/z (ESI+) (M+H)+ = 405; HPLC tR = 2.85 min.

Intermediate 110: tert-butyl 1-(4-chlorophenyl)-3-ureidopropvlcarbamate
L
HN OJV
NH

Cl O NH

2
Ammonium chloride (113 mg, 2.11 mmol) was added in one portion to tert-butyl N-[1-(4-
chlorophenyl)-3-(phenoxycarbonylamino)propyl]carbamate (Intermediate 109) (427 mg,
1.05 mmol) and triethylamine (0.882 mL, 6.33 mmol) in DMF (3 mL). The resulting
solution was stirred at 0.352 molar for 24 hours. The reaction mixture was concentrated
and diluted with EtOAc (20 mL) and washed with water (20 mL). The organic layer was
dried over MgSO,, filtered and evaporated to afford tert-butyl 1-(4-chlorophenyl)-3-
ureidopropylcarbamate (346 mg, 100%),

m/z (ESI+) (M+H)+ = 328; HPLC tR = 1.91 min.

Intermediate 111: 1-(3-amino-3-(4-chlorophenvDpropvl)urea

NH,

NH

A

cl 07 "NH,

Tert-butyl 1-(4-chlorophenyl)-3-ureidopropylcarbamate (Intermediate 110) (346 mg, 1.06
mmol) was dissolved in TFA (3mL) and stirred at 20 °C for 2 hours. The reaction was
vacuumed to dryness and was purified by ion exchange chromatography, using an SCX

column. The desired product was eluted from the column using 0.35M NH3;/MeOH and
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pure fractions were evaporated to dryness to afford 1-(3-amino-3-(4-
chlorophenyl)propyljurea (151 mg, 62.8 %) as a yellow gum.

1H NMR (399.9 MHz, DMSO-d6) 6 1.61 (2H, q), 2.98 (2H, m), 3.82 (1H, t), 4.05 (2H, s),
5.38 (2H, s), 5.94 (1H, s), 7.37 (4H, m),

m/z (ESI+) (M+H)+ = 228; HPLC (R = 1.25 min.

Intermediate 112: Tert-butvl 4-(1-(4-chlorophenvl)-3-ureidopropylcarbamovh-1-(7H-

pvrrolo]2.3-d]pvrimidin-4-yl)piperidin-4-yvlcarbamate

NH,

c1/®i E%ﬁ\\(og(

O-(7-Azabenzotriazol-1-yl)-n,n,n',n'-tetramethyluronium hexafluoro-phosphate (378 mg,
0.99 mmol) was added in one portion to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 1) (240 mg, 0.66 mmol) and
N,N-diisopropylethylamine (0.329 mL, 1.99 mmol) in NMP (2mL) at 20°C under nitrogen.
The resulting solution was stirred at 20 °C for 5 minutes. 1-(3-amino-3-(4-
chlorophenyl)propyl)urea (Intermediate 111) (151 mg, 0.66 mmol) in NMP (2mL) was
then added to the reaction and stirred for 18 hours. The reaction mixture was diluted with
EtOAc (20 mL) and washed with water (20 mL). The organic layer was dried over MgSOy,
filtered and evaporated to afford tert-butyl 4-(1-(4-chlorophenyl)-3-
ureidopropylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (379
mg,100%) as a white solid. m/z (ESI+) (M+H)+= 571; HPLC tR = 1.88 min.
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Intermediate 113: 3-amino-3-(4-chlorophenvl)propanenitrile
NH

2

cl Il
N

HCl (4M) in 1,4-dioxane (0.668 mL, 2.67 mmol) was added in one portion to tert-butyl 1-
(4-chlorophenyl)-2-cyanoethylcarbamate (Intermediate 24) (150 mg, 0.53 mmol) in DCM
(4mL) at 20°C. The resulting solution was stirred at 20°C for 18 hours. The reaction
mixture was evaporated to afford 3-amino-3-(4-chlorophenyl)propanenitrile (HCI salt)

(115 mg, 99 %) as a white solid.

Intermediate 114: (4-chlorophenyl)-2-cvanoethvlcarbamovh-1-(7H-pvrrolo]2.3-

d]pvrimidin-4-yDpiperidin-4-vlcarbamate

@\\1%«¥

|\\
/

N

N7

O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluoro-phosphate (306 mg,
0.81 mmol) was added in one portion to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid (194 mg, 0.54 mmol) and N,N-
diisopropylethylamine (0.533 mL, 3.22 mmol) in NMP (3mL) at 20°C under nitrogen. The
resulting solution was stirred at 20°C for 5 minutes. 3-amino-3-(4-chlorophenyl)-
propanenitrile (Intermediate 113) (97 mg, 0.54 mmol) in NMP (3mL) was then added to
the reaction and stirred for 1 hour. The reaction mixture was concentrated and diluted with
EtOAc (50mL) and washed with water (50mL). The organic layer was dried over MgSQOu,
filtered and evaporated to afford (4-chlorophenyl)-2-cyanoethylcarbamoyl)-1-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (0.281 g, 100%).

m/z (ESI+) (M+H)+ = 524; HPLC tR =2.19 min.
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Intermediate 115: tert-butyl 1-(4-chlorophenyl)-3-

(methvlsulfonamido)propvlcarbamate

Cl .\

Methanesulfonyl chloride (0.082 mL, 1.05 mmol) was added dropwise to tert-butyl 3-
amino-1-(4-chlorophenyl)propylcarbamate (Intermediate 25) (300 mg, 1.05 mmol) and
N,N-diisopropylethylamine (0.367 mL, 2.11 mmol) in DCM (4 mL) at 20°C. The resulting
solution was stirred at 20°C for 18 hours. The reaction mixture was concentrated and
diluted with Et20 (25 mL) and washed with water (25mL). The organic layer was dried
over MgSQ, filtered and evaporated to afford crude product. The crude product was
purified by flash silica chromatography, elution gradient 0 to 20% EtOAc in DCM. Pure
fractions were evaporated to dryness to afford tert-butyl 1-(4-chlorophenyl)-3-
(methylsulfonamido)propylcarbamate (275 mg, 71.9 %) as a white solid.

IH NMR (399.9 MHz, DMSO-d6) 6 1.37 (9H, s), 1.76 (1H, m), 1.82 - 1.88 (1H, m), 2.87
(3H, s), 2.89 -2.91 (2H, m), 4.58 (1H, d), 7.00 (1H, t), 7.32 (2H, d), 7.39 (2H, d), 7.48
(1H, ),

m/z (ESI+) (M+H)+ =361; HPLC tR =2.25 min.

Intermediate 116: N-(3-amino-3-(4-chlorophenvl)propvlmethanesulfonamide

Cl '\

TFA (4 mL) was added to tert-butyl 1-(4-chlorophenyl)-3-
(methylsulfonamido)propylcarbamate (Intermediate 115) (275 mg, 0.76 mmol) and
stirred at 20°C for 2 hours. The reaction was vacuumed to dryness. The crude product
was purified by ion exchange chromatography, using an SCX column. The desired product

was eluted from the column using 7M NH3/MeOH and pure fractions were evaporated to
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dryness to afford N-(3-amino-3-(4-chlorophenyl)propyl)methanesulfonamide (113 mg,
56.7 %) as a colourless gum.

1H NMR (399.9 MHz, DMSO-d6) 6 1.69 - 1.72 (2H, m), 2.87 (3H, s), 2.94 - 2.98 (2H, m),
3.18-3.19 (1H, m), 3.87 (1H, t), 7.35 - 7.40 (4H, m),

m/z (ESI+) (M+H)+ = 262; HPLC tR = 1.43 min.

Intermediate 117: tert-butyl 4-(1-(4-chlorophenyl)-3-

(methvlsulfonamido)propvlcarbamovl)-1-(7H-pvrrolo]2.3-d]pvrimidin-4-yl)piperidin-

4-vlcarbamate

H —
H_s=o0

o Jéﬁw( X

\
|/\
N
H

O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluoro-phosphate (245 mg,
0.65 mmol) was added in one portion to 4-(tert-butoxycarbonylamino)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid (Intermediate 1) (155 mg, 0.43 mmol) and
N,N-diisopropylethylamine (0.213 mL, 1.29 mmol) in NMP (2mL) at 20°C under nitrogen.
The resulting solution was stirred at 20 °C for 5 minutes. N-(3-amino-3-(4-
chlorophenyl)propyl)methanesulfonamide (Intermediate 116) (113 mg, 0.43 mmol) in
NMP (2mL) was then added to the reaction and stirred for 18 hours. The reaction mixture
was concentrated and diluted with EtOAc (20 mL) and washed with water (20 mL). The
organic layer was dried over MgSO,, filtered and evaporated to afford tert-butyl 4-(1-(4-
chlorophenyl)-3-(methylsulfonamido)propylcarbamoyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidin-4-ylcarbamate (261 mg, 100%).

m/z (ESI+) (M+H)+ = 606; HPLC tR = 2.09 min.

The biological effects of the compounds of Formula (I) may be tested as set out below.
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In Vitro MDA-MB-468 human breast adenocarcinoma GSK-3 Phosphorylation Assay

This assay determines the ability of test compounds to inhibit phosphorylation of
Serine-9 residue in Glycogen Synthase Kinase-3beta (GSK-3f) as a surrogate marker of
cellular PKB (Akt) activity, as assessed using Acumen Explorer Fluorescent Plate-Reader
technology. A MDA-MB-468 human breast adenocarcinoma cell line (LGC Promochem,
Teddington, Middlesex, UK, Catalogue No. HTB-132) was routinely maintained in
Dulbecco's modified Eagle's growth medium (DMEM; Invitrogen Limited, Paisley, UK
Catalogue No. 11966-025) containing 10% heat-inactivated foetal calf serum (FCS; Sigma,
Poole, Dorset, UK, Catalogue No. F0392) and 1% L-glutamine (Gibco, Catalogue No.
25030-024) at 37°C with 5% CO, up to a confluency of 70-90 %.

For the phosphorylation assay, the cells were detached from the culture flask using
Trypsin-EDTA (Invitrogen Limited, Catalogue No. 25300-062) and seeded into the wells
of a black transparent-bottom Corning Costar Polystyrene 96 well plate (Fisher Scientific
UK, Loughborough, Leicestershire, UK; Catalogue No. 3904 and DPS-130-020K) at a
density of 5000 cells per well in 100ul of complete growth media. The cells were
incubated overnight at 37°C with 5% CO; to allow them to adhere.

On day 2, the cells were treated with test compounds and incubated for 2 hours at
37°C with 5% CO,. Test compounds were prepared as 10mM stock solutions in DMSO
and dosed directly to required concentration into test wells using non-contact (acoustic
dispensing of multiple 2.5nl droplets directly into assay wells) ECHO dosing technology
(Labcyte Inc. Sunnyvale, California, USA). Each plate contained control wells without test
compound.

20ul of fixing buffer (Phosphate Buffered Saline (PBS) containing 10%
formaldehyde; Sigma; Catalogue No. F1635) was then added to each well to give a final
well concentration 1.6%. Plates were then incubated for 30 minutes at room temperature
prior to the fixative being removed. Each well was washed once with 250ul of PBS and
then 50ul PBS added to each well. PBS was then aspirated and cells permeabilised and
blocked by incubating each well with 50ul of permeabilisation/blocking buffer (PBS
containing 0.5% Tween 20 (Sigma; Catalogue No. P5927) and 5% Marvel Milk Powder
(Andrews Pharmacy Ltd, Macclesfield, Cheshire, UK; Catalogue No. APC100199)) for 1

hour at room temperature prior to staining.
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He%ﬁfo?ﬁs%?r%, U\I/(PC%gl?oggu(e)41121705963%2%-[1@%%2192(?0/ i(r)lk_%olgczk?ng buffer (PBS containing
5% Marvel and 0.05% Tween/Polysorbate 20) was added to each well and incubated
overnight at 4°C.

Each well was washed three times in 250ul of wash buffer (PBS containing 0.05%
polysorbate 20), and cells incubated for 1 hour at room temperature with 50ul of secondary
fluorescently-labelled anti-rabbit Alexa Fluor 488 antibody (Molecular Probes, Invitrogen
Limited, Catalogue No. A11008) diluted 1:750 in blocking buffer. Plates were washed
three times in 250l of wash buffer and stored containing 50ul of PBS at 4°C until
required.

Plates were analysed using an Acumen Explorer Plate-reader to quantify level of
fluorescent signal that represents quantity of phosphorylated-GSK-3f3. Active compounds
caused a decrease in phospho-GSK-3f3 phosphorylation relative to the maximum (undosed)
control for each assay, which is measured by the number of phosphorylated objects per
well, and enabled potency of PKB (Akt) inhibitors to be determined.

ICsp calculation - ICsg is the concentration of compound required to give 50%
effect over the range of activity affected by the compound, between maximum (no
compound) and minimum (excess level of compound) response control data. ICsy values
were determined by fitting background corrected, dose response assay data to a 4
parameter logistic curve fit equation model with the minimum response set to zero. This
was done using an in-house developed algorithm within the Origin graphing software
package (OriginLab Corporation, Northampton, MA, USA).

Examples of the invention were tested in the above assay and their mean 1Csg

values calculated. These values are shown in Table G.

In vitro AKT1 kinase assay

This assay detects inhibitors of AKT1 (PKBa) kinase activity using Caliper
LabChip LC3000. The Caliper off-chip incubation mobility shift assay uses a microfluidic
chip to measure the conversion of a fluorescent labelled peptide to a phosphorylated

product by a respective kinase. The complete enzyme reaction is carried out in microtitre
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178 C ainms: 1.A conpound of Fornula (1), or a

phar maceutically acceptable salt thereof: 5(1)
wob@weiTss3 Y represents CH or N, Z1-Z2 repr esenPGI/@B2008/050925

group selected from C(R6)=CH, N=CH and C(R6)=N, where

R6 represents hydrogen, fluofm, chloro, brono, cyano,

nmet hyl , et hyl, iodifluoronethyl trifluoronethyl or

cyclopropyl; nis O 1 or represents C _4al kyl,

oo ST S At PR s bR g
undEfSid@W@ﬂe_rﬁ&b& Wl‘rh ‘mtam],” sohuzion @lat -ﬁ@d tglfollowing composition (in
S SEIE AL SR e { GRS L
pH:?é%%.%@ﬁgl%gh@ Mﬁ(ﬁ#)&fég %Wand’ ((eq)'@oﬁgg\]ﬁ@ electromcs-head (E-

where pis
heade Fheasmnteg rowyrdk tbg @ntchla’@TM M Batféayhing R:hokeepsr[ és® ra,pplymg a Voltage

pulg? 5 ok i, G B R PR P Ae ). G S R SR iSpesed 3.5

ul @ﬂﬁp EéIsQ&pdnsich &@cr@oela%sv@ﬁw%hSo@éu&ﬁttﬁéipitém@w Mddthe cells
S, or R7 represents a nonocyclic 4, 5, 6 menber ed

Wer%@@m%(%ﬂ:s]ep@ndsﬁ@ tragh pehsaabtopht bels in cach xmll Following this, the E-
heatgl gve%af)ﬁrﬁls ‘[él% EJél c‘ﬁ%’%geﬁ‘ %g]et%’mme %1 rengugc:]etedsbrt]%gd in ea%ih well.
Nef(tf o s@luﬂéﬁblﬁ)the uiidetdidaienr tﬁﬂEﬁtbb(ﬂ’late@‘ whakkangyd td tagedse’ solution

that Qelld trhg fol?orvgrqg cogggs1t$0na(qn mM): KCl1 140, EGTA 1, MgCl, 1 and HEPES 20
(pH 7.25-7.30 using 10 M KOH) plus 100 pg/ml of amphotericin B (Sigma-Aldrich). After
allowing 9 minutes for patch perforation to take place, the E-head moved round the
PatchPlate™ 48 wells at a time to obtain pre-compound hERG current measurements. The
F-head then added 3.5 ul of solution from each well of the compound plate to 4 wells on
the PatchPlate™ (the final DM SO concentration was 0.33% in every well). This was
achieved by moving from the most dilute to the most concentrated well of the compound
plate to minimise the impact of any compound carry-over. After approximately 3.5 mins
incubation, the E-head then moved around all 384-wells of the PatchPlate™ to obtain post-
compound hERG current measurements. In this way, non-cumulative concentration-effect
curves could be produced where, providing the acceptance criteria were achieved in a
sufficient percentage of wells (see below), the effect of each concentration of test
compound was based on recording from between 1 and 4 cells.

The pre- and post-compound hERG current was evoked by a single voltage pulse
consisting of'a 20 s period holding at -70 mV, a 160 ms step to -60 mV (to obtain an
estimate of leak), a 100 ms step back to -70 mV, a 1 s step to + 40 mV, a 2 s step to -30
mV and finally a 500 ms step to -70mV. In between the pre- and post-compound voltage
pulses there was no clamping of the membrane potential. Currents were leak-subtracted
based on the estimate of current evoked during the +10mV step at the start of the voltage
pulse protocol. Any voltage offsets in lonWorks™ HT were adjusted in one of two ways.
When determining compound potency, a depolarising voltage ramp was applied to CHO-

Kv1.5 cells and the voltage noted at which there was an inflection point in the current trace
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hydr ogen, fluoro, chloro, brono, cyano or

wo paoblowssonet hyl ; and R5 represents hydrogen, PETIGB2008/050925
chloro or brono. 2. A conpound of Formula (1) according
to daim1l, or a phar rraceutilgrgl |y acceptable salt 5
t hereof, wherein the conpound of Fornmula (I) has the
configuration shown in Forrmula (IA): 3. A conpound

4 . . - ) o
RSB Y AR e
whichpheseairsedMad péevidustyobieadettrated uding ghd ngnol@pecahmand in
b St ot BTN S S A e
poeRTR U REARN G the IHWoRe8 AT GhidhBysingd @isdaliRas@ reference

phar maceutically acceptable salt thereof, wWherein R
point PV esedrtemmng theyt@sic4bdckyphysidlogicd Qreptatidsydf hERKG, moy Gffset was

iU Bl e SenoG Al G 8636 b
COI?%EE)%%E%IW%%%W%%O MC&GZ%%SM%I?@) and t.hen making
thenecesgry-oRfRet a@nsengntdo hsdomey ogsd tdi sedtvease. Aihgicrent signal was

sa “ﬂg(kgéf5ﬁiquepfesents -(CH2)p-R7, p represents 1, 2 or
: i'sS"sel ected from phenyl, piperidinyl,

Pi pefeazhdpbst-spat KRG Guiryht, mappitpovadieasurdd dadrhtidally from the

i soxazol yl , pyrazolyl an(TjM thiazolyl and R7 is
leak subtgstad|tiacey s the d o Warks Y™ B Tssofyiake hietekipe agtlonpaveragsoof the

rfent QuG QIRRYRH ARERMIbOS0d & 3% O 16asRiinc it ahd k@bttrcting thi

e oern a pnar ITHCeﬁl?:&% aF?? accept a)kf)]li ercSaaS?tlnet ereggfa, er ecltl?lg '
frof the peakesfaht suillopdenteggionyd. The acceptance criteria for the currents evoked
in each well were: pre-scan seal resistance >60 MQ), pre-scan hERG tail current amplitude
>150 pA; post-scan seal resistance >60 MQ. The degree of inhibition of the hERG current
was assessed by dividing the post-scan hERG current by the respective pre-scan hERG

current for each well.
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Results of hERG Analysis
Example 9, (S)-4-amino-N-(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-

pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide, was tested up to 100 uM
according to the procedure described above and a mean hERG ICsg value of 177 uM was

derived by extrapolation of the curve.
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8. A conpound according to any one of Clains 1 to 7,

or a pharmaceutically acceptable salt thereof, wherein
w@doweprsesent s chloro or bronp. 5 9. A conpoupdI/GB2008/050925

according to any one of Clains 1 to 8, or a

pharmaceutical |y acceptable galt thereof, wherein RS

represents hydrogen. 10. A conpound according to any

one of Claims 1 to 9, or a pharnaceutically
In W05 RLARLE salt thereof, wherein nis 0 or 1. 11. A
—%I%m'n'gceg{&rm conposition conprising a conpound
Phaamosdlinamid madysys dRKB bubSiraierbotdink 0iSKRBB and P&(AS40 in response to

phar maceu i cal | y-acceptabl e salt
S)gd-amine-N«(1-(d~chlorephenyl)-3-hydroxypros

Vl)ﬂ@en&ge 4&a%qgﬁ%d accor di ng to any one of CI ai s 1 to
U,”or a phar maceutically acceptable salt thereof, for

use2ésx B0 - M hveails (ATCE: mmlbﬁmﬂﬁiﬁmél“ﬁdciﬁ% inregriged wam/mjected

s.c JoeRlaneafdtad b pitk edhuo® pBIC TR HORE eobed paplomgof

ab&ﬁﬂ)%’&fm anla%ute&lo@@appsm ﬂ)@Qﬂ%/ﬁg B8(3)04-A¥ 00N 1 P4-cRloddgRBnyl)-3-
to 10, or a pharnmaceutically acceptable salt

hydrhémi@pyl) ﬂd?Htpgférqlq{213k@pyrﬂ@ahm%ml)pmerﬁtr@a%ﬂarbamde (E9) was
glVﬁé ﬁ)r %a)vg%éc A%r ls Syl %ﬁﬁ‘a{n‘rﬁef Pl th%fsggmﬁgmr%lejpomt and tumours

ng to
disfpieasdrag end $@§|ﬂ@te@ﬁﬂl@pﬁ@hitﬁ)g&a|t thereof V\:hl ch
co rises a process (a), (Cda( reactign
R-VAYQ gmepur I‘-YéatﬁWﬁre(nrm)ar@d il mtraﬁﬁl 19.9 T%Lw Ruffer

COI%%%*%&T?%%%P%8%54%%’5@%2@{‘?%3*% R e
BidroediedlambtrM)#60il 64508). Brayialcoocdnehesmaoyat estohatédagamsaa BSA
stau(t(}Qrd curve using Pierce BCA kit (#23225). pGSK3p was measured by western blotting

and pPRAS40 by solid phase sandwich ELISA (Biosource KHO0421).

For western blotting, equivalent amounts of protein were resolved by 4-12%
gradient Bis-Tris polyacrylamide pre-cast gels (Invitrogen NP0323), transferred to Hybond
C Extra nitrocellulose membranes (Invitrogen LC2001) and incubated with primary
antiserum (pGSK3p ser9, Cell Signaling Technology #9336; total GSK3p3, BD
Transduction Labs #610202) and subsequently with either horseradish peroxidase
conjugated anti-rabbit IgG (Cell Signaling Technology #7074) or anti-mouse IgG ( Cell
Signalling Technology #7076). Immunoreactive proteins were detected by enhanced
chemiluminescence (#34076 Pierce Supersignal Dura) and bands quantified with a
ChemiGenius II (Syngene). Plotted values show the percentage inhibition of pGSK3[3
compared to vehicle controls, following normalisation for total pGSK3.

For ELISA (Enzyme linked Immuno Sorbent Assay), equivalent amounts of protein
were added to a 96 well plate pre-coated with a ‘capture’ pPRAS40 specific monoclonal
antibody. A ‘detection’ antibody specific for pPPRAS40(Thr 246) is then added followed
by an HRP labelled anti-rabbit IgG antibody. The assay is then quantified using stabilised
TMB (tetramethylbenzidine) at 450nm on a plate reader. Colour intensity is proportional

to the concentration of pPRAS40 (Thr 246). The results are shown in Figure 1.
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(I'V)(V) 5wherein L1 represents a suitable |eaving

group; (c) when n is 1, hydrogenation of a conpound of
wooooaok s VI ). or  (VI) (d) when 1Z1 represent BCT/GB2008/050925

am nonet hyl , hydrogenati on of a conpound of Fornul a

(MI1): 182 (VIl) wherein 13k represents a suitable

protecting group; and thereafter, if necessary:

(i) converting a conmpound of Forrmula (I) into another
MIQHRQm 19& 147 Lan%-'ﬁ- -zﬂPPfl Dhihy PIHOLRS

( 7}3001&(3]&)’&133 d]paintidinhery Bpiperidine-4-carboxamide (E9)

Severe Combined Immuno-Deficient (SCID) mice were obtained from Charles

River Laboratories. The mice were housed and maintained in specific, pathogen-free
conditions. For in vivo implant, cells were harvested from T225 tissue culture flasks by a
2- to 5S-minute treatment with 3 x trypsin (Invitrogen) in EDTA solution followed by
suspension in basic medium and three washes in phosphate buffered saline (Invitrogen).
Only single-cell suspensions of greater than 90% viability, as determined by trypan blue
exclusion, were used for injection. MCF-7 breast tumor cells (ATCC number HTB-22™)
(5 x 10° cells + 50% Matrigel™) were injected subcutaneously in the left flank of the
animal in a volume of 0.1 mL. Prior to implantation of the MCF-7 cells, SCID mice were
anaesthetized and implanted with a 0.5 mg/21 day duration estrogen pellet. When mean
tumor size reached ~ 0.3 cm’, the mice were randomized into control and treatment groups.
The treatment group received 300 mg/kg E9 solubilized in a vehicle consisting of 10%
(v/iv) DMSO, 25% (w/v) Kleptose™ in water, by oral gavage. The control group received
the vehicle alone, once daily by oral gavage. Tumor volumes (measured by caliper) were
recorded at intervals for the duration of the study. Mice were sacrificed by CO; euthanasia.
The tumor volume was calculated (taking length to be the longest diameter across the
tumor and width to be the corresponding perpendicular diameter using the formula: (length
x width) x V(length x width) x (7/6). Growth inhibition from the start of treatment was
assessed by comparison of the differences in tumor volume between control and treated
groups. Because the variance in mean tumor volume data increases proportionally with
volume (and is therefore disproportionate between groups), data were log-transformed to
remove any size dependency before statistical evaluation. Statistical significance was

evaluated using a one-tailed, two-sample ¢ test. The results are shown in Figure 2.

Human Dose Prediction

Human dose prediction for clinical studies requires an estimate of human
pharmacokinetic (PK) parameters important for defining the elimination T, and the shape
and magnitude of the plasma concentration vs time profile at a particular dose. These
estimated parameters include Clearance, Volume of Distribution at Steady State (Vss),

absorption rate constant (Ka), bioavailability (F) and dosing frequency. Human dose
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predictions also require some pharmacological evidence as to how exposure relates to
efficacy (McGinnity, Collington, Austin & Riley, Current Drug Metabolism 2007 8 463-
479).

For (S)-4-amino-N-(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (E9), human clearance was estimated from
intrinsic clearance (Clint) data determined in human hepatocytes corrected to in vivo
clearance by incorporation of the well-stirred model (Riley, McGinnity & Austin, Drug
Metabolism & Disposition 2005 33(9) 1304-1311). Minor differences were observed in the
plasma protein binding of the compound across rat, dog and human; consequently,
observed rat and dog Vss values were corrected by the factor Fu, human/Fu (rat or dog)
(where Fu = fraction unbound in plasma). Human Vss was estimated to be 3.3 L/kg using
this approach. Fraction absorbed (Fabs) in humans was taken as the average across rat and
dog. This Fabs parameter was then adjusted to bioavailability (F) by correction for hepatic
extraction. The absorption rate (Ka) was set to ensure that Tmax was 1h for E9, a relatively
conservative value given that observed pre-clinically, and should equally result in a
conservative Cmax value for use in calculation of margins with respect to safety studies.
The clinical dosing frequency desired was assumed to be twice daily (BID).

Having defined the shape and magnitude of the human plasma concentration vs
time curve, the final step was to adjust the dose so that plasma concentrations are attained
that are likely to achieve efficacy. In mouse PD studies, inhibition of pGSK (a surrogate
end-point for anti-tumour activity) has been observed when free plasma concentrations
exceed 1-fold ICsq for each compound as measured in the cell assay of AKT inhibitory
activity, corrected for binding due to Foetal Calf Serum present in the assay. Consequently,
the human PK model assumed that free exposure to E9 must exceed the free PKB ICsg to
ensure clinical efficacy.

Putting all of this data together, (S)-4-amino-N-(1-(4-chlorophenyl)-3-
hydroxypropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (E9) is
predicted to require a human dose of about 7mg/kg BID to achieve efficacy, with a half-

life estimated to be around 6 hours.



10

WO 2009/047563 PCT/GB2008/050925

177

List of Figures

Figure 1: GSK3p and PRAS40 phosphorylation levels in samples taken from U87-MG
tumours grown in nude mice following an acute dose of 150 or 300 mg/kg (S)-4-amino-N-
(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-

carboxamide (E9), n =5 per timepoint.

Figure 2: Results of MCF-7 antitumour study in SCID mice using a once daily (QD) dose
of 300 mg/kg (S)-4-amino-N-(1-(4-chlorophenyl)-3-hydroxypropyl)-1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (E9).
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Claims:
1. A compound of Formula (I), or a pharmaceutically acceptable salt thereof:
R' o) ITIHz
H
R4
R’ N
1
Y« Z\ By
K’
N
N @
)
wherein:
Y represents CH or N;

Z'-77 represents a group selected from C(R®)=CH, N=CH and C(R®)=N; where
RS represents hydrogen, fluoro, chloro, bromo, cyano, methyl, ethyl,
difluoromethyl, trifluoromethyl or cyclopropyl;
nis0, 1 or2;
R! represents C;.qalkyl, Cy4alkenyl, Coalkynyl, C_salkoxy, C;.4alkoxyCalkyl,
fluoroCy_salkyl, aminoC;_alkyl, hydroxyC;_salkyl, cyano, cyanoC;_salkyl, C;_cycloalkyl,
-(CH»),NHCOCH3, -(CH,),NHSO,CHj, -(CH,),NHCONH2, -(CH,),NHCONR’R’,
-(CH2),NR’R’, -(CH,),SO,NH,, -(CH,),SO;NR’R’, -(CH,),CONH,, -(CH,),CONR’R’ or
-(CHz)p-R7; where
pis0, 1,2 or3;
R” represents hydrogen or C;.salkyl;
R’ represents C;alkyl; and
R’ represents phenyl;
R’ represents a 5 or 6 membered monocyclic heteroaryl ring which comprises 1, 2
or 3 heteroatoms selected from O, N or S; or
R’ represents a monocyclic 4, 5, or 6 membered heterocyclic ring which comprises
1, 2 or 3 heteroatoms selected from O, N or S;
wherein R’ is optionally substituted by 1 or 2 substituents selected from Cj_salkyl,

trifluoromethyl, C;_jalkoxy, fluoro, chloro, bromo, and cyano;
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R” represents hydrogen, fluoro, chloro, bromo, cyano or trifluoromethyl; and

R’ represents hydrogen, fluoro, chloro or bromo.

2. A compound of Formula (I) according to Claim 1, or a pharmaceutically acceptable salt

thereof, wherein the compound of Formula (I) has the configuration shown in Formula (IA):

R' o NH
H CH
N (CH,),
\ H
R
R’ N
1

Y& Z\ By
NIy’
N
N@
(IA).
3. A compound according to either Claim 1 or Claim 2, or a pharmaceutically

acceptable salt thereof, wherein Y represents N.

4, A compound according to any one of Claims 1 to 3, or a pharmaceutically

acceptable salt thereof, wherein Z'-Z” represents CH=CH.

5. A compound according to any one of Claims 1 to 4, or a pharmaceutically
acceptable salt thereof, wherein R' represents methoxyC-jalkyl, fluoroCi-jalkyl,
aminoC;-salkyl, hydroxyC;-salkyl, cyanoC;-salkyl, Cscycloalkyl, -(CH,),NHCOCHj3,
-(CH,),NHSO,CHj3, -(CH,),NHCONHy, -(CH,),NHCONR’R®, -(CH,),NR’R’,
-(CH,),SO:NH,, -(CH,),CONH,, -(CH,),CONR’R’ or -(CHy),-R’.

6. A compound according to Claim 5 wherein R' represents -(CHz)p-R7, p represents
1,2 or 3, R7 is selected from phenyl, piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
imidazolyl, isoxazolyl, pyrazolyl and thiazolyl and R’ is optionally substituted by a single
methyl group.
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7. A compound according to any one of Claims 1 to 5, or a pharmaceutically
acceptable salt thereof, wherein R' represents hydroxyethyl.
8. A compound according to any one of Claims 1 to 7, or a pharmaceutically

acceptable salt thereof, wherein R” represents chloro or bromo.

9. A compound according to any one of Claims 1 to 8, or a pharmaceutically

acceptable salt thereof, wherein R’ represents hydrogen.

10. A compound according to any one of Claims 1 to 9, or a pharmaceutically

acceptable salt thereof, wherein nis 0 or 1.

11. A pharmaceutical composition comprising a compound according to any one of
Claims 1 to 10, or a pharmaceutically-acceptable salt thereof, together with a

pharmaceutically acceptable diluent or carrier.

12. A compound according to any one of Claims 1 to 10, or a pharmaceutically

acceptable salt thereof, for use as a medicament.

13. A compound according to any one of Claims 1 to 10, or a pharmaceutically

acceptable salt thereof, for use in the treatment of cancer.

14. A compound according to any one of Claims 1 to 10, or a pharmaceutically

acceptable salt thereof, for use in the treatment of breast cancer.

15. A process for the preparation of a compound of Formula (I) according to Claim 1,
or a pharmaceutically acceptable salt thereof, which comprises a process (a), (b), (c) or (d):

(a) reaction of an acid of Formula (II) with an amine of Formula (I1I):
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wherein P' represents a suitable protecting group;

(b) reaction of a carboxamide of Formula (IV) with a bicyclic heterocycle of Formula (V):

R o N

L
(CHZ)n 1
. H Y~ Z, 5
R |z
5 N N/
R N NT N
Iv) V)

wherein L; represents a suitable leaving group;

(c) when n is 1, hydrogenation of a compound of Formula (VI): or

1
R 0
N
=
N
\ H
R
R’ N
1

Y« z

\
WA
N §

(V)

(d) when R’ represents aminomethyl, hydrogenation of a compound of Formula (VII):
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wherein P' represents a suitable protecting group;

and thereafter, if necessary:

(i) converting a compound of Formula (I) into another compound of Formula (I);
(i1) removing any protecting groups; and/or

(ii1) forming a pharmaceutically acceptable salt thereof.



